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Dani Alexander is a research principal at the University of Technology Sydney’s Institute 
for Sustainable Futures. Her current research is investigating how to promote sustainable 
solutions by leveraging demand management and renewable energy generation. Dani’s 
experience is broad across policy, program management, governance and engagement. 
Dani has managed projects at the Australian Renewable Energy Agency, the Second 
Generation Biofuels R&D Program and the Australian Solar Institute. 

Stefan Jarnason is a pioneer in the development of the solar industry. His 20 years of 
experience includes PV research, development of the world’s first AC module system 
Plug&Power, developing the Combined Cycle durability test program used globally, building 
a 20MW manufacturing facility in Germany, PV system design, large-scale solar power 
plant development and solar monitoring. He holds several patents and as co-founder and 
CEO of Solar Analytics leads a team of engineers, developers and designers.

Gero Farruggio is head of Australia for Rystad Energy, a role he accepted when  
Rystad bought Sustainable Energy Research Analytics, a company he co-founded.  
He is a former director of Wood Mackenzie Australia and Barlow Jonker and a 
founding member of the group’s Asia-Pacific executive committee. He brings more 
than 20 years’ industry and community service experience, including directorship, 
senior management, consulting and advisory roles.

THE ECOGENERATION EDITORIAL BOARD

What problem is the clean energy industry trying to solve? 
Well, let’s see. There’s the long-term goal of replacing the  
19 coal-fired generators that turn out nearly 25GW of 

electricity around the country. OK, that’s a biggie. Then there are 
the 65 gas plants that produce about 14GW of power, although you 
could argue there’s less of a rush to see them switched off. 

Right, so once those two jobs are done, what’s left? Well, if enough 
storage has been built in the proper spots around the grid, and 
networks have been reconfigured to pass all this electricity around 
efficiently, then Australia’s energy system will have successfully 
completed its transition from dirty to clean. Well done, everybody.

But if our major trading partners are doing the same thing, what 
happens to the billions in revenue earned from our second-largest 
export: coal? And so we arrive at the quandary — how do you export 
energy that’s clean, not dirty?

Well, that’s what they’re excited about in Western Australia and 
Queensland, where three wind and solar projects totalling 36GW 
have been announced to power electrolysers to produce hydrogen to 
export to our energy-hungry neighbours in Asia.

Sounds massive! But will it happen? It depends who you talk to, as 
you’ll find out in the cover story that starts on page 44. At a slightly 
smaller scale, plenty is going on in this issue: we have thoughts and 
findings on ways to trade energy (pages 14, 18 and 30), good news 
about miners going green (pages 34 and 36) and cool projects in 
remote locations (pages 42 and 58) ... and lots more. Enjoy the issue!

Amar Rathore is senior electrical engineer at the Chief Minister, Treasury and Economic 
Development Directorate, ACT Government. He has more than 17 years’ experience in 
administering Australia’s Renewable Energy Target program, worked as principal advisor 
for the Finkel Review and was general manager of the RET branch in the Clean Energy 
Regulator. Amar has a masters in electrical power systems engineering, a post-graduate 
diploma in IT and is a fellow of the Australian Institute of Energy.
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News in brief
NEW TECHNOLOGY, NEW PROJECTS, NEW IDEAS

Western 
Australia attracts 
5GW hydrogen 
project

Hydrogen Renewables Australia has 
entered into a memorandum of 
understanding with the Australian Gas 
Infrastructure Group aimed at fast 
tracking hydrogen development 
including the 5GW Murchison 
Renewable Hydrogen Project.

The project, just north of Kalbarri in 
the Midwest region of Western 
Australia, is near to AGIG’s Dampier to 
Bunbury pipeline and the MoU 
includes examining the feasibility of 
injecting hydrogen into the pipeline 
from the Murchison project. 

The Murchison Renewable 
Hydrogen Project, located on the 
120,000 hectare Murchison Station, 
will be powered by wind and solar and 
utilise desalinated water to create 
hydrogen for export. The developer 
has an agreement with Siemens to 
cooperate on electrolyser technology 
needed to realize large capacity, high-
efficiency hydrogen production to 
supply Asian markets.

“The MoU with [AGIG] presents a 
great opportunity for us to work with 
the leading gas infrastructure 
business in Australia, also an 
Australian leader in the emerging 
hydrogen industry,” 
said HRA executive 
chairman Terry Kallis.

Green light for Marinus link 

The federal government has approved 
plans for the Marinus Link, a second 
interconnector between Tasmania and 
the mainland, to be fast-tracked to unlock 
Tasmania’s significant renewable energy 
potential as part of Australia’s recovery 
from covid-19.

Marinus Link is one of 15 projects that 
will be prioritised under a new agreement 
between the Commonwealth states and 
territories announced by Prime Minister 
Scott Morrison. Together, the projects 
are worth $72 billion in public and private 
investment and are estimated to create 
66,000 jobs. A second interconnector is 

expected to encourage 

development of renewable energy 
projects across Tasmania and southern 
Australia and in turn drive down power 
prices for all Australians.

“Marinus Link will allow Tasmania to 
export its considerable pumped hydro 
and wind energy resources to the 
National Electricity Market and open up 
further investment opportunities in 
renewables in the process,” said Clean 
Energy Council CEO Kane Thornton.

A TasNetworks feasibility study 
published last year found that Marinus 
Link would boost regional economies in 
Tasmania and Victoria to the tune of over 
$2.9 billion through increased 
employment and broader 
economic value.

Risen Energy contributes  
to bushfire relief efforts 

Risen Energy will supply solar panels to communities affected by the bushfires as part of 
an agreement with pre-fabricated solar technology company 5B. As part of this initiative, 
solar and battery solutions will 
be deployed by 5B in selected 
communities alongside the 
Resilient Energy Collective. 
Risen’s Jaeger plus series is the 
first range of panels featuring  
9 bus bars, 158.75mm wafers 
and half-cut cells. Risen will be 
releasing heterojunction panels 
and 500W-plus PV modules 
made with large 210mm  
M12 wafers this year.
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A second interconnector will  
deliver a boost to renewables projects.
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NEWS IN BRIEF

Federal microgrid grants rundown

Remote communities are the winners in the $20m microgrid funding round

The judges have spoken and the recipients 

of the federal government’s Regional and 

Remote Communities Reliability Fund 

Microgrids pageant have been chosen, with 

17 projects in nearly every state and 

territory receiving between $300,000 and 

more than $3 million each to get started.

It takes great brains and willpower to 

provide energy in the middle of nowhere, 

so grant funding support is highly valued. 

Congratulations to all the winners, listed 

here in alphabetical order.

Alinga Energy Consulting: This West 

Australian company specializes in 

providing energy solutions for remote 

indigenous communities. The $473,670 

grant will go towards studies to work out 

strategies that best suit the energy use of 

communities in far-flung locations. 

Atyenhenge-Atherre Aboriginal 

Corporation: The $303,371 grant will help 

Arup and the Atyenhenge-Atherre 

Aboriginal Corporation to design a 

microgrid reliable enough to one day take 

the 600 people who live in Santa Teresa 

off supply delivered by powerlines that 

have failed them over the years.

C.L.E.A.N. (Cowra) Incorporated: The 1MW 

Cowra Solar and Battery Microgrid will 

bring together the energy needs of several 

large industrial regional businesses into a 

single aggregated embedded network. A 

grant of $1,031,556 will fund a feasibility 

study as preparation for investment. 

Centre for New Energy Technologies: Two 

towns in Victoria stand to gain greater 

energy security if the Charlton Zone 

Substation Microgrid Feasibility and 

Demonstration Project succeeds in 

designing an energy solution that sees 

them islanded within the grid, thanks to a 

$1,404,750 grant.

Desert Knowledge Australia: The largest 

grant, $3,197,507, goes towards solving 

grid stability issues limiting additional 

renewable energy to the Alice Springs 

power system. More about this on page 42.

Ener-G Management Group: The Yarrabah 

Microgrid project, awarded $1,976,451, 

aims to make the remote Queensland 

community a case study for microgrids.

Ergon Energy: The Queensland energy 

company has been granted $408,954 to 

wean the residents of Mapoon, Burketown, 

Birdsville and Windorah off diesel.

Impact Investment Partners: The 

Mutitjulu and Martu Community Microgrid 

Project has been awarded $519,954 to 

fund a study to assess the viability of 

microgrids for communities in parts of the 

Northern Territory and Western Australia.

Innovating Energy: This NSW project has 

been awarded $3 million to test the 

feasibility of the InnovE PowerSmart farm 

electricity generation and technology 

solutions in the dairy industry.

Island Power Co: A transition to renewable 

energy microgrids in The Cocos (Keeling) 

Islands and Christmas Island could provide 

more reliable power for strategic 

government assets and local communities. 

The $315,504 is grant funding will help.

Power and Water Corporation: The 

Northern Territory’s Power and Water 

Corporation has a good record for building 

PV solutions to solve energy issues in 

remote places and will use the $1,210,000 

to pursue its NT Microgrid Futures Project.

Queensland Farmers’ Federation: The 

project has been awarded $654,807 to 

establish and analyse four demonstration 

virtual microgrids in NSW and Queensland.

Regional Power Corporation: Horizon 

Power will use $1,402,128 to produce a 

plan for 13 Aboriginal communities to 

upgrade to utility-standard services.

Regional Power Corporation: Exmouth is 

pitching to go 100% renewables and 

$600,000 in funding will help.

Totally Renewable Yackandandah: The 

town in Victoria is already sourcing enough 

clean energy to meet 55% of requirements 

some days and its new project, awarded 

$346,644, will analyse how to build in the 

requisite storage capacity to manage 

surplus solar to use in the evening.

Wattwatchers: Wattwatchers’ MyTown 

Microgrid project, awarded $1,787,300 in 

funding, is testing microgrid feasibility 

using IoT technology combined with 

community engagement and business 

model co-design in the Latrobe Valley 

town of Heyfield.

Yurika: The Queensland-based energy 

company has been awarded $968,447 to 

evaluate the commercial and technical 

feasibility of microgrids across a spectrum 

of potential use cases.

Clean energy solutions make ultimate sense  
in parts of the country unreached by transmission.
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INDUSTRY UPDATE

The renewable energy industry could employ thousands more 
Australians over the next decade, but only if we take meaningful 
action now, writes Clean Energy Council CEO Kane Thornton.

Canberra,  
let renewables  
power this  
recovery

Every dollar spent as part of Australia’s 
economic recovery will either help or 
hinder our efforts to reduce emissions 

and transition our country for a carbon-
constrained future. With governments 
around the world now expanding their role 
in kickstarting their economies and creating 
new jobs, they have very binary choices to 
make in determining the industries and 
initiatives that will lead this recovery. 

As we’re all well aware, covid-19 has had  
a profound impact on the lives of every 
Australian. For the lucky ones, that may 
have involved a change to working 
arrangements or home-schooling kids. 
However, for many other Australians, the 
resulting levels of unemployment and 
economic hardship are such that have not 
been experienced for decades.

The federal government has rightfully put 
job creation at the centre of its plans to 
jump-start the economy and ease the 
financial burden on so many Australians. 
Yet details on where these jobs will be 
created and in which industries is still up 
for debate. 

A report recently released by the Clean 
Energy Council, titled Clean Energy at 
Work, makes a compelling case for the 
renewable energy industry to be at the 
forefront of these job creation efforts, with 
the added benefits of reducing emissions, Fr
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stimulating the economy and accelerating 
the transition of our electricity system to 
renewable energy.

CLEAN ENERGY JOB POTENTIAL
The CEC report was based on research 
conducted by the Institute for Sustainable 
Futures at the University of Technology 
Sydney and is the largest study of current 
and projected employment in the Australian 
renewable energy industry. The study 
involved an industry-wide survey, 
measuring current employment and then 
applying employment factors to the 
scenarios in the Australian Energy Market 
Operator’s (AEMO) Integrated System Plan 
to estimate future job creation.

The study revealed that more than 25,000 
people were employed in the Australian 
renewable energy industry in 2019, with 
almost 10,000 of those jobs in small-scale 
rooftop solar. In total, solar (small-scale, 
large-scale and solar water heating) 
accounted for 56% of total renewable energy 
jobs, followed by wind at 28%, hydro at 10% 
and batteries at 6%.

More importantly for Australia’s recovery 
from covid-19, the research found that the 
renewable energy sector could employ as 
many as 44,000 people by 2025 if AEMO’s 
Step Change Scenario is adopted, and even 
more if more ambitious policy settings are 

implemented. The creation of almost 20,000 
jobs in renewable energy over the next five 
years is ideally timed to help the many 
Australians who have been directly 
impacted by the covid-19 pandemic and by 
those who will feel the effects of the 
subsequent recession.

The report also found that the 
composition of the renewable energy 
industry is likely to change significantly 
over the next 15 years. By 2035, up to 70% of 
all renewable energy job opportunities 
could be in rural and regional Australia, 
helping to redress some of the imbalance 
caused by the rapid migration of jobs to 
metropolitan centres. 

The type of jobs available in the industry 
will also change as the industry matures. 
Currently, nearly 80% of renewable energy 
jobs are short-term and project-based in 
connection with the manufacturing, 
development, construction and installation 
of new sites. 

This is expected to shift considerably by 
2035 when permanent jobs in operation and 
maintenance could account for up to half of 
all employment in the industry.

While these findings are extremely 
promising for the renewable energy 
industry, a lot of hard work will be required 
to make them a reality. First and foremost, 
the significant growth in renewable energy 
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INDUSTRY UPDATE

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.

employment assumes favourable policy 
settings. These policy settings assume that 
governments will make stronger and clearer 
policy commitments that provide 
investment confidence and drive reform to 
the energy market and grid to address the 
growing network constraints impacting the 
rollout of renewable energy. 

As the past two decades have shown, 
efforts to accelerate emissions reduction in 
Australia, even to meet our Paris 
commitments, have been a political 
minefield. And unfortunately, the past 
summer’s bushfires and the covid-19 
pandemic don’t seem to have changed the 
focus, with the federal government and the 
National covid-19 Coordination Commission 
enthusiastically spruiking a “gas-fired 
recovery” from the pandemic. 

Policies must be put in place now that 
create a stable investment environment to 
bring forward the enormous pipeline of 
wind and solar projects across Australia. If 
we fail to do this, the once-in-a-generation 
opportunity presented by covid-19 to 
transition our electricity system to one 
based on clean energy won’t be the only 
thing that’s lost. In one of the Clean Energy 
at Work report’s more alarming findings, it 

Efforts to accelerate emissions reduction  
in Australia, even to meet our Paris target 
commitments, have been a political minefield.
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is predicted that if we continue on our 
current trajectory – what AEMO deems its 
Central Scenario, whereby no additional 
state or federal policies are put in place – the 
industry could lose upwards of 11,000 jobs 
in the next three years. 

POLICY MEASURES REQUIRED 
Another issue for the industry now and into 
the future is a shortage of skilled and 
experienced people to work on renewable 
energy projects. 

Issues such as policy uncertainty, the 
short-term nature of construction and 
installation jobs, remote site locations and 
salary competition with other industries are 
making it difficult for the industry to attract 
and retain quality workers. 

To solve this problem, we will need to 
improve existing training systems, create 
targeted upskilling courses for workers to 
transfer from other industries and invest in 

the training of new workers. In addition  
to creating much-needed new job 
opportunities, this will ensure that the 
industry has a steady supply of workers 
with the relevant qualifications and 
experience to match.

The unemployment caused by the covid-
19 pandemic has resulted in considerable 
hardship for many Australians. 

But as the Clean Energy at Work report 
shows, the renewable energy industry has 
the potential to get thousands of Australians 
back to work in rewarding jobs that create a 
better future and provide the regional and 
rural economy with a much-needed 
financial boost. 

If we can introduce policy settings that 
allow the renewable energy industry to 
thrive, renewable energy can rescue rural 
Australia from the profound impacts of 
covid-19 and Australia can join the 
hundreds of countries around the world that 
are using renewable 
energy to jump-start 
their economies. 
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A slice of the PPA pie

Businesses too small to take on a power purchase agreement may be able to satisfy their  
desire for solar with a deal in a new blockchain-enabled secondary market.

Business and industry are seeking 
direct access to renewable energy by 
entering into power purchase 

agreements that in many cases help 
underwrite the construction of new solar 
and wind projects. That might sound a tad 
risky with the congested state of the grid 
and subsequent delays in connection, but 
the benefit of a fixed price for energy over a 
long term can be worth it in the turbulent 
electricity market.

About 4.1GW of wind and solar capacity 
has been added to the NEM since 2016 
thanks to the financial certainty of power 
purchase agreements (PPAs). It’s a direct 
method of procurement that requires steady 
nerves at company board level, as PPAs are 
generally only accessible to customers 
purchasing more than 10MW or about $2 
million of energy, which leaves most of the 
business community in the cold. 

A different approach has come to market, 
however, where a PPA can be split into 
smaller PPAs – thus creating a secondary 
market – accessed on a platform 
enabled with blockchain technology. 

“[Contracted offtakers] then become 
these anchors who allow smaller and 
smaller entities around them to 
participate in those same contracts,” 
says Kaspar Kaarlep, CTO and  
co-founder of Estonian company 
WePower, the platform provider that 
enables this secondary PPA market. 

WePower uses blockchain technology 
to standardise and fractionalise PPAs, 
so that companies previously not able to 
purchase power directly from 
generators are able to enter the market 
for direct energy procurement. 

The first offering is for renewable 
power from the 9.4MW Suntech solar 
farm in Robinvale, Victoria, contracted 
to Mojo Power.

“It is literally the same contract that 
you’re buying a piece of, because it is 
deployed as a blockchain smart 

dependent,” he says. The beauty of 
renewable assets is once they’re operating, 
running them doesn’t cost that much as the 
output price doesn’t depend on fuels. “You 
can get really good discounts if you go in 
really early, before it’s been built.”

The smallest contract done so far is 
1.6GWh per annum, which Kaarlep says is 
equivalent to the load of a typical 
Melbourne skyscraper. Contracts are 
available up to 160GWh a year and the only 
prerequisite is that the buyer must have a 
smart meter.

The PPA market peaked in 2018 with 
about 1.9GW of capacity underwritten by 
contracts, but 2019 saw levels drop to 
around 600MW as falling wholesale 
electricity prices highlighted the risk of 
locking in costs for years into the future.

WePower’s deal with Mojo is not 
exclusive, Kaarlep says. “Many customers, 
especially when we’re talking about the 
firming price – the rest of the energy – 
might perhaps like a more competitive 

offering with multiple retailers 
bidding,” he says. “That’s all possible.”

Kaarlep has experience working with 
German utilities on what a high-
penetration renewables grid should 
look like and says a lot of the inspiration 
for WePower’s blockchain-enabled 
platform comes from European 
developments of the energy market. 
Australia is a good testing ground for 
these ideas, he says. 

As companies seek to align their 
energy spend with social responsibility 
targets they will start asking retailers 
difficult questions about accountability.

“Customers really can’t control 
where their money from their bill ends 
up,” he says. “In our research we’ve 
seen that if we can get cost parity and 
we can get clean energy and we can get 
local clean energy, then a lot of very 
interesting strategies in procuring 
clean energy come to life.” 

contract,” says Kaarlep, speaking to 
EcoGeneration from WePower’s Australian 
base in Melbourne. 

Robinvale will generate about 20GWh a 
year, which on Kaarlep’s estimate should 
make it able to deliver about 50-60% of load 
for up to 30 customers, depending on their 
daytime and nighttime energy usage. With 
smaller solar and wind plants joining the 
NEM Kaarlep says it will be relatively easy 
to create contracts that cover 70-80% of a 
customer’s load.

“Transparency is a big part of what we 
do as a technology platform,” he says. “The 
rights and ownerships [of the Mojo 
contract] are tokenized and represented in 
a public blockchain.”

BIG DISCOUNTS 
Thirty percent discounts on energy bills are 
possible, he says, where the main influence 
on energy costs becomes the price paid for 
the energy that doesn’t come from 
Robinvale. “That is really market-

ENERGY TRANSITION

WePower CTO Kaspar Kaarlep wants  
to create a deeper market for corporate PPAs.
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FIMER's new inverter
& battery solution
The REACT 2 is now available on the SA & VIC Home Battery Schemes

FIMER’s residential line now includes a single-phase hybrid inverter 
available in power ratings of 3.6 and 5.0 kW. The system also offers 
wide storage capacity, which can be expanded from 4 kWh to 12 kWh, 
depending on the number of batteries used, and can achieve up to 90 
percent energy self-reliance.

The system has one of the industry’s highest energy efficiency rates, 
providing up to 10% more energy than lower voltage battery systems.

fimer.com
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Little spinner  
catches $400,000  
in funding

Diffuse Energy co-founders  
James Bradley, Joss Kesby and Sam Evans.
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A wind turbine developed at the 
University of Newcastle, NSW, 
is attracting attention  
with a simple solution  
for out-of-reach  
applications.

University of Newcastle-based  
start-up Diffuse Energy has secured 
$400,000 in seed funding from 

Australian venture capital fund Shearwater 
Growth Equity to scale production of its 
small wind turbine.

The Hyland 920 turbine, which is only 
920mm in diameter, is offered by the makers 
as an alternative to diesel generation used in 
remote and emergency telecommunications 
facilities.

Each unit weighs 18.5kg and can produce 
440kWh a year at a wind speed of 4.5m/s, 
Diffuse Energy says. 

The enclosed designed allows more air 
through to be drawn into the turbine to 
boost power while taking up less space.

The technology was developed as a PhD 
research project by engineers Dr Joss Kesby, 
Dr Sam Evans and James Bradley, the three 
co-founders of Diffuse Energy.

The unit has been designed for “the 
toughest off-grid environments in 
Australia,” the company says. 

The turbines can plug into existing 
telecommunications infrastructure, 

solar in that wind often blows when the sun 
isn’t shining,” Zavos says.

“The founding team are very strong and 
committed to building a generationally 
great company. We saw the potential for 
software-like recurring revenue from their 
small wind turbines.”

Diffuse Energy proved the value of its 
technology for Vertel, a provider of mission 
and life-critical telecommunication network 
services, during last year’s bushfires when 
the turbines powered critical voice and data 
services for NSW Police, Rural Fire 
Services, State Emergency Services and 
NSW Health. 

Vertel executive director Andrew Findlay 
said the turbine provided alternative power 
to key communication sites when many 
were affected by mains power failure.

“Not only could we monitor energy 
production and consumption remotely and 
in real-time, but we were able to keep our 
sites and network services running for our 
government and the emergency services 
customers when they needed it most to 
support communities,” Findlay says.

Diffuse reckons its tech can be put to 
work by remote mine operators, utilities, 
off-grid communities and even tiny-home 
designers interested in small-format, high-
output systems.

WHAT GOES AROUND
The company is based at the university’s 
Integrated Innovation Network Hub in 
Williamtown and has supervised three 
final-year project honours students and 
offered intern opportunities to students.

“The whole idea for our small wind 
turbines began when Sam, James and  
I were engineering students at the 
University of Newcastle, so it’s rewarding 
to be able to help support students on a 
similar trajectory,” says Dr Kesby said,  
a conjoint lecturer with the School of 
Engineering.

Fellow co-founder Dr Evans is a 
conjoint senior lecturer and James 
Bradley a professional officer with the 
School of Engineering.

With parts of the small wind turbine 
manufactured locally in the Hunter, and 
the controller and electronics designed 
by Newie Ventures, the startup is 
supporting the Hunter region’s 
innovation and economy.

The inventors say each little spinner will 
save about $165 a month in diesel 
reductions, thanks to a design that makes it 
42% efficient. 

enabling rapid setup onto towers in hard-to-
service locations.

The model removes upfront hardware 
costs in favour of a monthly subscription, 
eliminating major barriers associated with 
technology uptake and deployment, says 
Kesby, the company’s CEO.

“We know small wind can solve the 
unique challenges of powering 
telecommunications infrastructure in 
remote locations and under critical 
emergency scenarios,” Kesby says. “The 
challenge has been how to deploy at scale in 
remote and off-grid locations in the most 
cost-effective manner possible.”

The funding covers the employment cost 
of three full-time staff to scale Diffuse 
Energy’s capability for production so that a 
potential of hundreds of units can be 
manufactured if there is demand.

Shearwater Growth Equity managing 
partner Zac Zavos said the investment in 
Diffuse Energy meets the fund’s objectives 
to operate in a fast-growing renewable 
energy market.

“Small wind is the natural complement to 

WIND
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Dynamics of  
a truly connected  
energy market

ENERGY TRANSITION
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Dor Son Tan  
is head of 
distribution  
at Energy 
Networks 
Australia.
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Dynamics of  
a truly connected  
energy market

A sophisticated market for distributed energy has the power  
to strengthen the NEM and enable more renewables, writes  
Dor Son Tan of Energy Networks Australia.

In June 2018, Energy Networks Australia 
and the Australian Energy Market 
Operator (AEMO) started the Open 

Energy Networks (OpEN) project to 
explore how distributed energy resources 
(DER) could be integrated into the future 
energy system. 

One way this could be achieved is through 
distribution markets, which are a way for 
customers and other participants to buy and 
sell energy and related services at a local 
level in a more dynamic way, responding to 
price signals and customer preferences. 

For example, I have solar panels and 
they produce more energy than I use 
during the day. This excess energy could 
be used to help charge my neighbor’s 
electric vehicle (EV) more efficiently with 
minimal grid losses.

As we head into a future with more 
residential solar PV, EVs and smarter 
devices, a lot of people in the electricity 
industry are working hard to figure out how 
to prepare the system – physical assets and 
regulations – for the future. This is where 
some stakeholders think distribution 
markets can play a part.

It’s a difficult challenge to meet, not only 
because we don’t know what will happen in 
the future but also because the decisions 
we make will affect almost every customer 
in Australia, whether they have solar 
panels or not.

Combined with the pandemic-induced 
economic slowdown and potential flow-on 
effects to DER uptake, this means we are 
well and truly in an uncertain, complex and 
ambiguous world.

THE DIFFERENT MODELS OF 
DISTRIBUTION MARKETS
Building on work undertaken by the Energy 
Networks Association UK, the OpEN project 
started with three models to spark 
discussion and reflection: single integrated 
platform (SIP), two-step tiered (TST) and 
independent distribution system operator 
(IDSO). After further discussion a fourth 
model was identified that incorporated 
beneficial aspects of the SIP and the TST. 
This model was named “the Hybrid”.

Before I describe how each of the models 
work, it is important to discuss two of the 
key roles found in all models. These are the 
distribution market operator (DMO) and 

the distribution system operator (DSO). 
While the responsibilities of these roles 
will differ slightly between models, the 
core functions of each essentially remain 
the same.
Distribution System Operator (DSO):  
A DSO, with visibility of power flows and 
DER on the local network, will be required 
to manage the network within the technical 
constraints of the assets (otherwise known 
as “operating envelopes”), identify when 
network issues emerge and act to manage 
these issues.

To do this, the DSO will need to see the 
flow of power across the distribution 
network in real-time. Where an issue on the 
network emerges, the DSO may obtain 
services to support the operation of the 
network from DER directly, or via 
aggregators, retailers and third parties. 
Such services would be compensated.

The DSO provides inputs to the DMO to 
ensure DER participation in markets does 
not compromise system security at the 
distribution level.

The DSO will plan and actively operate 
distribution assets to support the optimal 
use of DER for the benefits of all consumers. 
Given current distribution network service 
providers’ (DNSP) experience in 
maintaining and operating safe and reliable 
networks, they are best placed to take on the 
expanded DSO role.
Distribution Market Operator (DMO): 
The Distribution Marker Operator (DMO) 
manages the distribution market, 
optimising the provision of services and 
energy from DER within operating 
envelopes provided by the DSO.

The DMO also provides information to 
AEMO to support the participation of DER 
in the wholesale market and ancillary 
service provision. 

At the distribution level, a DMO 
administers, operates and manages 
platforms for aggregators, the DSO and 
AEMO to access flexibility services. The 
DMO might also administer, operate and 
manage platforms to support local market 
trading for energy and capacity.

Several parties could take on the DMO 
function, such as aggregators, retailers and 
new third parties. However, AEMO, as the 
current wholesale market operator, is likely 
to be best placed to be the DMO.

ENERGY TRANSITION
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HOW THE DISTRIBUTION MARKET 
MODELS WORK
It is important to understand that these are 
still theoretical models and we don’t yet have 
a clear understanding of how they would 
work in practice. Several trials in Australia 
are underway or proposed to answer these 
implementation questions.

MODEL 1: SINGLE INTEGRATED 
PLAYER
The single integrated platform framework 
most closely resembles the current system, 
with AEMO acting as the single market 
operator.

AEMO would operate a single centralised 
platform to optimise the dispatch of DER 
and manage all distribution and 
transmission-connected generation and 
storage. The platform would link with 
aggregators for the provision of DER 
services, providing direct access to the 
market. Aggregators would provide bids and 
offers directly to AEMO via the platform.

Each DNSP would need to provide AEMO 
with constraint information, in the form of 
operating envelopes, to indicate any limits 
to providing services. 

Aggregators and energy retailers would 
develop portfolios of DER customers to 
provide system services offerings to AEMO’s 
central market platform. AEMO would 

assess all bids and offers and optimise the 
dispatch of energy resources considering 
transmission and distribution network 
constraints. AEMO would have the 
commercial relationship with DER via 
aggregators/retailers and would be 
responsible for financial settlements to 
market participants.

The aggregator/retailer would activate 
DER based on dispatch instructions from 
AEMO via the platform. In this way, AEMO 
would be responsible for maintaining 
system security and reliability.

MODEL 2: TWO-STEP TIERED
This framework involves DNSPs taking 
responsibility for optimisation of DER 
dispatch within their own networks. 

The framework derives its name from its 
two types of market platform: the central 
wholesale market platform operated by 
AEMO, and distribution level market 
platforms operated by DSOs. The 
distribution level platforms have 
responsibility for the organisation and 
operation of the local market for DER and 
for the development and operation of the 
distribution network. 

Aggregators would provide bids to the 
DNSP, representing their dispatch 
preferences. The DNSPs would aggregate 
bids from all DER in their networks and 

provide them to AEMO. Then AEMO would 
include these aggregated bids in wholesale 
market dispatch optimisation. This would 
represent “co-optimisation” of both 
distribution and wholesale markets.

MODEL 3: INDEPENDENT 
DISTRIBUTION SYSTEM OPERATOR
This framework involves independent 
distribution system operators (IDSOs) 
optimising DER dispatch within 
distribution network technical limits. A 
separate IDSO would be needed for each 
distribution network, or a single IDSO for 
the NEM and WEM. 

This is the most complex of the 
frameworks considered. It is similar to the 
two-step tiered platform, with aggregators 
providing bids to the IDSO, and the IDSO 
aggregating those bids to each transmission 
connection point, taking into account 
distribution network limits. The IDSO 
would pass these aggregated bids to AEMO 
to include in the national electricity market 
dispatch process. 

The model allows some decentralisation. 
Independent organisations would need to be 
established in each distribution network area.

MODEL 4: HYBRID
In examining the three frameworks 
stakeholders created a fourth, hybrid 

1: SINGLE INTEGRATED PLATFORM 2: TWO-STEP TIERED
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framework that addresses some of the 
problems with the others. Some felt that 
while the independent distribution system 
operator framework resolved some of the 
issues presented by either AEMO operating 
the single integrated platform or DNSPs 
operating the two-step tiered platform, the 
framework was too complex and unwieldy.

In the hybrid framework, the DNSP 
would manage and communicate 
distribution network constraints (operating 
envelopes) to DER participants – via 
aggregators and retailers – and AEMO. 
AEMO would manage a market platform 
that optimises all DER bids for wholesale 
electricity and system support services.

ARE DISTRIBUTION MARKETS  
THE ANSWER?
Like the answer to many questions in this 
space, it depends. There are obvious 
advantages to a distribution market in that it 
would provide some certainty of the rules 
and responsibilities of different parties, but 

it also does come with a cost both in 
complexity and dollars.

The recent release of the AEMO 
Renewable Integration Study reports that 
Australia has 9GW of installed solar PV, with 
between 12GW and 19GW forecast by 2025. 
Note that impacts from covid-19 were not 
considered in the modelling since we don’t 
yet know the extent of the economic impact.

While 9GW is an impressive number we 
should also consider that uptake of 
distributed photovoltaics (DPV) is not 
uniform across the NEM, with Queensland, 
South Australia and Western Australia 
being the obvious leaders. This difference 
suggests that interim jurisdictional 
solutions may help alleviate challenges now, 
with fuller integration when/if uptake 
displays greater uniformity across the NEM 
and the WEM.

Energy Networks Australia considers it is 
a question of when distribution markets will 
be established, not if. Mapping a path to an 
eventual future of distribution markets is 

appropriate, however this should be when 
the benefits to customers outweigh the 
costs. We are not yet at that point. 

FINAL THOUGHTS
DER remains the hot topic in electricity and 
covid-19 has not stopped the huge amount of 
work in this space from the many 
perspectives of customers, market bodies, 
governments, networks and businesses.

Regardless of how this challenge is 
approached, we should all keep in mind  
the following points.

Electricity is an essential service, and the 
system must continue to serve all 
Australians now and in the future. This is a 
principle on which all stakeholders can 
agree. Also, the future is more uncertain 
now than ever before and we should 
preserve optionality in any decision we 
make so we don’t back ourselves into 
corners that we will regret later. Finally, the 
decisions we make as a society need to be 
continually evaluated and subject to 
rigorous scrutiny and governance.

If we can keep these three things prominent 
in our planning and actions, then future 
generations can be satisfied that we made the 
right choices with the information we had. 

Parts of this article were taken from Energy 

Networks Australia’s Position Paper on OpEN.

3: INDEPENDENT DISTRIBUTION SYSTEM OPERATOR 4: HYBRID

TNSPTNSP

DNSPDNSP DSO Energy  
retailer

Energy  
retailer

AggregatorAggregator DERDER

CustomerCustomer

AEMOAEMO GenerationGeneration

LoadLoad

Dispatch

D
ispatch

Dispatch (real time)
Dispatch

Bids & offers

B
ids &

 offers

Dynamic operating envelope

Static operating 
envelope for 

DER registration

Bids & offers (ahead of time)
Bids & offers

O
perational data

O
perational data

A
ctivation

A
ctivation

Visibility of market offers

Operational data & dynamic 
operating envelopes  

(inc. network constraints)
Network constraints; 
Operating envelopes

Aggregated bids & offers
Dispatch 

instructions

Power exchange schedule

Bids & offers

AEMO
Market platform

Distribution services
Market platform (part of AEMO)

DSO
Market platform

Transmission

Transmission

Distribution

Distribution

O
perational data 

(Netw
ork constraints)

O
perational data 

(Netw
ork constraints)

In the hybrid framework, the DNSP would 
manage and communicate distribution network 
constraints to DER participants — via 
aggregators and retailers — and AEMO.
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The muscle in digitised  
asset management

SOLAR
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While the industry grapples with the investment 
boom, solar asset owners and managers need to 
deliver profitability from existing plant today and 
sustain this over the operational life of assets.

Matt Stubbs is 
the director of 
Profergy, which 
specialises in 
business 
solutions for 
renewable 
energy assets.

E
S

_S
O

Investors want to know 
large-scale clean energy 
plants are performing at 

optimal efficiency. With the 
volatile nature of a grid in 

transition, sophisticated 
asset management software 

systems are proving their 
worth, writes Matt Stubbs.

The past 10 years have witnessed 
phenomenal growth in the 
development and construction of 

renewable energy generation capacity in 
Australia. The Clean Energy Regular 
recorded over 4GW of accredited power 
stations in 2019 alone.

There are signs that this stellar run  
is coming to an end as policy and 
infrastructure struggles to keep up with the 
pace of investment. Large-scale project 
investment fell from $10.7 billion in 2018 to 
$4.5 billion in 2019, marked by high-profile 
failures such as RCR Tomlinson in 2018 and 
key players such as Downer deciding to 
withdraw from solar altogether. 

Success hinges on the impact of factors 
such as falling marginal loss factors, access 
to transmission capacity and falling prices 
in the NEM. Investors are increasingly 
cautious in assessing these before 
committing to new solar projects.

However, few would question that the 
transition to renewable energy in Australia 

is inevitable. On the horizon is a future 
energy system that handles not only 
domestic demand but also exports 
renewable energy through HVDC and 
hydrogen. Renewable energy generation can 
only continue to grow.

While the industry grapples with the big 
issues emerging from the investment boom, 
solar asset owners and managers need to 
deliver profitability from existing plant 
today and sustain this over the roughly 30-
year operational life of solar PV assets.

Managing renewable generation in 
Australia brings challenges that are unique 
to our environment. Operating costs, 
although declining due to reduced input 
costs such as cheaper PV hardware, are high 
relative to countries such as Dubai, the 
United States, Brazil and Portugal.

Environmental factors such as large 
distances, extreme weather and vegetation 
management increase the cost of planned 
and unplanned maintenance. Australia’s 
high standards of compliance for safety and 
reliability demand increased management 

overhead and highly qualified technicians. 
Revenue is also under pressure as daytime 
overcapacity in the NEM – combined with 
reduced demand caused by factors such grid 
constraints, negative pricing, equipment 
issues, differing resources and even the 
covid-19 lockdown – cause large variability 
in capacity that PV can provide. 

Research by David Dixon from Rystad 
Energy illustrates how these factors add to 
variability and headaches for asset owners, 
managers and operators – for example in 
Queensland, as shown over the page.

ASSET MANAGEMENT’S ROLE
In a May 2019 EcoGeneration article, Beatriz 
Toribio López from Blueshore made the case 
for asset management in renewable energy, 
to increase value and reduce risk for asset 
owners. Asset management has proven its 
value over decades in asset-intensive 
industries such as utilities, transport 
infrastructure and mining. 

Applying this discipline to solar and 

storage projects provides greater certainty 
for investors. Effective asset management 
integrates operations and maintenance 
(O&M) and engineering with commercial 
and financial management to maximise the 
value of assets.

Asset management practices follow the 
classic “plan, do, check and act” model 
defined by Walter A. Shewhart and 
promoted by W. Edwards Deming since the 
1950s. The model strives for continual 
improvement using an iterative process: 
focus on elements of the process that are 

SOLAR

ECO0820_MattStubbs.indd   23ECO0820_MattStubbs.indd   23 03-Jul-20   11:44:23 AM03-Jul-20   11:44:23 AM



24  |  ecogeneration  August 2020 www.ecogeneration.com.au

SOLAR

most critical to the organisation, measure 
their performance, decide on actions that 
will deliver improved performance, execute 
these and continue to measure the results to 
verify the outcome of the change.

Australia has the opportunity to leverage 
experience from asset management 
practices in Europe, which has more years 
of experience in managing assets through 
the operations phase. SolarPower Europe 
provides guidelines for all aspects of asset 
management, including project 
management, handover, technical asset 
management, commercial and financial 
asset management, procurement, people, 
data management, reporting and the 
contractual framework.

Key asset management strategies that 
maximise the value of solar assets include: 
project compliance maintenance; operations 
management and supervision; enforcing 
contractual terms and supervising the 
contractor’s operations; performance 
monitoring; data analysis and the use of key 
performance indicators’; capital expenditure 
and operating expenditure management, 
and; learning from experience.

PUTTING IT INTO PRACTICE
So, how can asset management address the 
challenges in Australia? Owners of 
renewable generation assets need to ensure 
that their investment is delivering 

maximum value. Financial reporting alone 
cannot provide insights on the true 
performance of the asset.

Defining, measuring and reporting on 
KPIs are key elements of asset management. 
Measures such as availability (up time), 
response time and performance ratio should 
be included in O&M contracts. Having 
systems in place to measure and report on 
KPIs enables the asset manager to ensure 
accountability of O&M providers, including 
financial compensation for 
non-performance.

It is crucial that issues can be detected 
early, so the asset manager can take 
corrective actions before the generation 
asset accumulates lost revenue or cost 

overruns. This can be achieved by 
establishing reporting that integrates 
operational and financial data to provide  
a complete picture of asset performance 
over time.

Many projects engage a contractor for 
engineering, procurement and construction 
(EPC), where the contractor has broad 
warranties for performance and defects.

The asset manager needs to ensure that 
issues are addressed during this period to 
avoid costs later during operation. The 
asset management system must enable 
issues to be tracked and managed against 
the warranty.

To ensure the profitability of PPAs it is 

vital to ensure actual generation is as close 
as possible to forecast. Failure to do so can 
lead to higher FCAS charges from AEMO.

To address this, the asset manager 
should take into account performance 
over time and incorporate third-party 
data such as market data, weather 
forecasting and cloud cameras. To do this 
efficiently requires systems that can 
integrate data from multiple sources into 
asset-centric reporting.

With reliable data, a further step for asset 
managers can be to integrate the asset 
management platform with SCADA to 
incorporate power plant control. This 
provides the ability to actively manage 
generation, for example to reduce output 
and avoid charges due to negative pricing.

Fulfilling compliance obligations and 
meeting deadlines are critical for the asset 
manager. Failure to fulfil obligations on 
time can lead to severe penalties. 

For example, in Queensland, directors can 
be charged with industrial manslaughter for 
safety breaches and AEMO has the power to 
exclude generators from the market for 
repeated lodgement failures. 

The asset management system should 
provide the ability to track all compliance 
activities and deadlines.

MANAGING INFORMATION
Putting these strategies into practice 
requires consistent, reliable data and 
information about the asset. Consider a 
generator with multiple solar generation 
assets in regional Australia. 

To manage the assets, the asset manager 
will use information from a range of 
sources. These may include a remote 
monitoring system that delivers data on 
performance and reliability, a system used 
by the O&M provider to track incidents, a 

SOLAR PV KPIs 

PV PLANT KPIs
Directly reflect the performance  

of the PV power plant. PV plant KPIs  
are quantitative indicator:

• Reference yield 
• Expected yield • Specific yield 

• Performance ratio 
• Temperature-corrected performance ratio 

• Energy performance index 
• Technical availablity (up time) 

• Tracker availability

BEING BOTH PV  
PLANT KPIs AND  

O&M CONTACTOR KPIs
Reflect both plant and O&M contractors  
KPIs measuring at the same time plant 

performances and ability of the  
O&M provider to keep the PV power  

plant ready to produce:

• Contractual availability 
• Contractual tracker availability 

• Energy-based availability

O&M CONTRACTOR KPIs
Reflect the performance of the  

service provided by the O&M contractor.  
O&M contractor KPIs are both quantitative 

and qualitative indicators:

• Acknowledgement time 
• Intervention time • Response time 

• Resolution time • Reporting 
• O&M contractor experience 

• Schedule attainment 
• Preventative vs corrective  

maintenence ratio

Source: SolarPower Europe O&M Best Practice Guidelines V4.

Having systems in place to measure and report 
on KPIs enables the asset manager to ensure 
accountability of O&M providers, including 
financial compensation for non-performance.
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SOLAR

finance system to manage invoicing and 
payments, O&M and EPC contracts, PPAs, 
metering records, a portal for managing 
settlements, maintenance and incident 
records, engineering records, environmental 
records, plans and schedules, and so on.

With information in “silos”, managing the 
operation can quickly become inefficient. It 
makes sense for the renewable asset 
manager to establish a platform that will 
consolidate this information. Integrating 
monitoring, computerised maintenance 
management systems (CMMS) and resource 
planning systems (ERP) can provide an 
“asset-centric” view of the operation.

Putting assets at the centre of an 
integrated system, the asset manager can 
get a comprehensive understanding of the 
health of the asset, ensure compliance, 
manage deadlines and ensure that each 
asset is delivering on KPIs.

Consolidating information provides a 
richer understanding of the performance of 
the asset. The asset manager can build 
comprehensive dashboards, benchmark 
technical and commercial performance of 
different assets over time and relative to 
each other. 

Centralised management of information 
reduces time and effort for administration 
because information does not need to be 
manipulated and managed between the 
systems. Introducing AI and machine 
learning to the mix offers the potential for 
automation and further productivity 

improvement. Finally, a comprehensive 
asset management solution can provide 
assurance and visibility of assets for all of 
the investors. 

Consider the case of MASE, a solar 
developer, operator and asset manager for 
commercial solar projects in Middle East 
and North Africa. MASE implemented 
automation using the ACTIS ERP platform 
for its new projects in the region. The 
software platform for solar PV plant asset 
management was tailored to the plant’s 
specific operations and maintenance 
requirements to facilitate optimisation. 

All data monitoring streams were 
gathered under a single platform enabling 
enhanced oversight into project activities 
and reporting operational performance. 
This has delivered greater certainty and 
bankability of projects for key development 
finance investors across the region.

WHERE TO START
At the risk of sounding clichéd, the asset 
management digitisation journey starts at 
the beginning. The information needed to 
operate assets effectively begins to 
accumulate during project development, 
with artefacts like permits, environmental 
assessments and NEM registration. 

It continues throughout construction, 
with information gathered during design, 
engineering, procurement and the design 
of a PPA contract. 

Valuable technical and operational data 

are also gathered during operation. Ideally 
the asset manager should be engaged from 
the development stage. 

In Australia, assets are likely to be sold 
by the project developer to a long-term 
asset owner. It is important for the long-
term asset owner and asset manager to do 
their homework on investments and 
gather all the data needed to manage the 
asset effectively.

The IT sector has some experience to 
offer the renewable energy industry when it 
comes to implementation. Countless 
software projects have run over budget or 
failed because the product delivered did not 
live up to the dreams of the customer or the 
promises of the salesperson. In short, 
software is hard to do.

The good news is that there are plenty of 
off-the-shelf monitoring, CMMS and ERP 
packages – so there is no need to reinvent 
the wheel. Even better, most are cloud-
based, providing for rapid deployment. 
However, integrating systems from 
different vendors may not be as easy as it 
says on the box.

The future for renewables in Australia is 
bright, however the industry is being 
seriously challenged by infrastructure and 
market constraints. Effective asset 
management, supported by digitisation, will 
play an important role to ensure that solar 
and storage assets remain profitable and 
become more efficient and competitive in 
the global energy market of the future. 
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Cool AC solution  
cuts demand  
charges
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Melbourne company 
Exergenics is marketing a new 
service to businesses that 
targets savings in energy-
hungry air-conditioning.

The “first fuel”, as we’ve heard before, 
is the energy you don’t use. The 
replacement of polluting generation 

with clean energy solutions is required, for 
certain, but business and industry can do  
a lot to solve the problem by simply using 
less electricity.

Business owners who shudder to consider 
the consequences to their operations 
shouldn’t fear, however, because chances 
are there is plenty of opportunity to cut load 
and save costs.

Melbourne company Exergenics  
is marketing a new service to businesses 
that targets savings in energy-hungry  
air-conditioning. If chillers can be 
optimized to garner financial savings by 
reducing peak demand, a fall in demand 
charges should follow.

Exergenics uses BMS data to make a 
model of all the equipment required for 
cooling and then runs an algorithm to find 
optimal settings. “We find out what’s the 
existing performance of the plant and then 
work out how do we optimise that to deliver 
the required cooling with peak efficiency,” 
says founder Iain Stewart.

The model of an existing plant becomes a 
testbed where different strategies can be 
trialled. For example, it might be possible to 
achieve the same cooling outcomes using a 
cheaper, more energy-efficient strategy. 
“Chiller sequencing is quite a common one, 
in terms of when you stage on and off 
certain chillers,” Stewart says. “There can 
be significant savings there.”

The Exergenics dashboard includes a 
baseline energy measurement and real-
time plant performance, so the two can be 
compared and fine-tuned. “There is a lot of 
transparency in how it’s functioning and 
the actual energy savings being delivered 
in real time.”

The system can also be used to optimize 
load balancing among chillers, for example 
to work out which chillers are best suited to 
take load to deliver cold water around a 

EFFICIENCY
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If chillers can be optimized to garner financial 
savings by reducing peak demand, a fall in 
demand charges should follow.

CER NOTES LIFT  
IN SOLAR SAFETY

A report from the Clean Energy 
Regulator shows the standard of 
small-scale PV installation is rising.

Solar is becoming safer. That’s the 
verdict from the Clean Energy 
Regulator’s latest analysis of  
Small-scale Renewable Energy  
Scheme inspection data to assess the 
safety risks associated with solar PV 
around Australia.

The report notes a significant decline 
in the number of unsafe and potentially 
unsafe PV systems, with just 1.7% of all 
systems inspected in 2018 being 
classified as unsafe (0.7%) or 
potentially unsafe (1%). The results are 
a vast improvement on 2015, when 
5.5% of inspections received adverse 
findings. The report also found that 
other safety risks are at levels similar to 
general electrical work.

As solar goes mainstream, quality PV 
installers are recognised for the quality 
of their work and experience.

Clean Energy Council CEO Kane 
Thornton said the improvement in 
standards was evidence that stringent 
attention to safety measures to protect 
installers and consumers pay off.

“More than one in five Australian 
households have solar on their roofs, 
and what this report tells us is that the 
vast majority of these systems are 
installed safely and in line with the 
industry guidelines set out by the Clean 
Energy Council’s Solar Accreditation 
program,” Thornton said.

“While these results are trending in 
the right direction, there is still work to 
be done. The report highlights the need 
for regular solar power system 
maintenance, and the need to raise 
consumer awareness about the need for 
an annual maintenance schedule, just 
like servicing your car.”

The CER report also recommends the 
industry consider the technical 
requirement for rooftop DC isolators to 
be installed. Thornton said it’s an issue 
the CEC has been closely involved with 
for many years, working with Standards 
Australia and the state electrical safety 
bodies to mitigate the potential risk 
they pose.

“The small-scale solar and storage 
industry has done a good job of earning 
the trust of Australians,” Thornton said.

“Now we need to maintain this trust 
by continuously improving our safety 
levels. By enabling Australians to make 
the switch to rooftop solar with peace of 
mind, they can reduce their energy 
costs while combatting climate change 
and accelerating our transition to a 
clean energy future.” 
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building. “A lot of peak demand savings 
come from that aspect of the technology 
rather than just the chiller staging itself.”

The “glaring deficiency” in chiller-
specific optimization packages is that they 
only work for a manufacturer’s own chillers, 
he says. “Our major difference is that we 
measure and verify all of our energy savings, 
which isn’t commonly done.” 

Stewart is exploring the possibility of the 
Exergenics model directly controlling the 
settings of chillers in host locations, rather 
than then being manually adjusted. The 
system requires installation of an Optergy 
Proton data collection hardware on site, to 
feed data to Exergenics for modelling. 

THE DATA THAT MATTERS
As is often the case with helping business 
owners understand the value in energy 
efficiency improvements, things can be 
complicated by the clunky nature of data 
collection. Data points delivered at  
15-minute intervals may have been state-of-
the-art once upon a time but systems can be 
much more finely tuned if there is access to 
data at a far more granular level. 

“If we can reduce that time to one or two 
minutes we can start to discover more about 
transient states of equipment; if we’re ramping 
a chiller up or down, how much more or less 
efficient is that if it’s at a steady state?”

The system refines its thinking as it tests 
different strategies. 

Data availability is a major challenge, 
Stewart admits. Generally it is stored for six 
months, after which time it’s deleted. It 
makes it hard to work out a plan for 
businesses that operate in all seasons. 

The beginning of winter is a sweet spot 
for data access, he says, because the 
previous six months will include 
consecutive hot days. “We’ve got everything 
ramped up to it’s full capacity, or near 
enough, to be able to train our models,” he 
says. It will be far harder if access to data is 
granted late in the year, when only the 
cooler months will be documented. 

“We lose that ability to build a full model 
– that’s one of the big challenges.”

As energy costs are elevated to 
boardrooms as operational concerns, energy 
efficiency will be discussed more as a 
concern to the bottom line than a 
sustainability benchmark. 

The solution is being trialled at two sites 
at Monash University: a building in the 
Clayton Campus with three air-cooled 
chillers and a building in the Caulfield 
Campus with three water-cooled chillers. 

A simulation of Exergenics’ control 
strategy is being compared with the existing 
cooling-management strategy to calculate 
energy and peak demand savings at the 
sites. At the Clayton Campus building 
savings of 17.7% and peak demand reduction 
of 13.2% are expected. “That’s just the 
chilled plant room,” he says. 

Stewart expects the system should prove 
a powerful tool to help managers reduce 
demand charges. “That’s where the system 
delivers most of the value,” he says. “Even 
though the energy savings are higher [as a 
percentage], it’s that peak demand reduction 
that saves customers a lot of money.”

SELLING THE MESSAGE
Stewart and his team are out there 
drumming up business for the air-
conditioning service while also tinkering on 
a refrigeration product they are preparing to 
trial in the months ahead. It’s an optimal 

time to talk to business about the air-
conditioning service while their systems 
still hold data from summer.

Universities were eager early listeners to 
the Exergenics pitch, Stewart says, but the 
dreaded covid-19 has dealt their budgets a 
cruel blow. 

“It’s been a tough time in the commercial 
space as well,” he says, where property 
groups are focused on keeping tenants that 
have in turn suffered downturns as 
consumers endured lockdowns. 

The service is offered with no upfront 
costs and Exergenics, a clean tech startup 
selected for the EnergyLab 2020 accelerator 
program, charges a service fee. “We operate 
on a shared savings model where everything 
in measured and verified.” 

EFFICIENCY
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Demand response  
for big users is  
a bonus for all

The wholesale demand response mechanism 
is a breakthrough for all consumers, writes 
the AEMC’s Michael Bradley. If the NEM could 
speak, it too would offer a sigh of gratitude.

There’s plenty of change afoot in the 
national electricity market. New 
consumer choices and innovating 

technologies are driving deep conceptual 
changes that recognise the fundamental 
shifts taking place in the way people are 
engaging with power.

We reached a major milestone on this 
path of change in June when the AEMC 
gave the final go-ahead for a wholesale 
demand response mechanism. 

This is a decision that for the first time 
puts supply and demand on an equal footing 
when it comes to energy dispatch in the 
wholesale spot market. Essentially, it 
recognises the new capabilities of energy 
consumers and signals an end to the era of 
passive consumption. 

From October next year, large energy 
consumers will be able to bid their demand 
into the market in the same way a generator 
bids in supply. Because there will be a 
market value attached to curbing demand, 
energy users will have incentives to change 
their demand profile in the short-term in 
response to market price signals.

While we already have demand response 
provisions for large users, they’re a defence 
provision for the system only. Big customers 
can participate in the Reliability and 
Emergency Reserve Trader (RERT), 

improve the efficiency of the dispatch 
process by delivering the lowest 
combination of resources to achieve the 
supply-demand balance.

So, how will it work?
The mechanism creates a new type of 

market participant – a demand response 
service provider (DRSP). Large 
consumers can register as a DRSP 
themselves or contract their capabilities 
with a third-party DRSP. This expands 
the options for participating in wholesale 
demand response.

A STEPPED APPROACH
For the mechanism to work, a baseline 
quantity of energy that customers would 
otherwise have been expected to use will 
have to be centrally determined. The 
baseline will be used to calculate and pay 
the value of the demand response. This 
process is inherently imprecise, and a 
balance needs to be struck: set the baseline 
too high and consumers pay more than they 
need to, set it too low and there’s not enough 
incentive to encourage demand response in 
the market. 

Our new rules on wholesale demand 
response set out a process for determining 
and applying these baselines for each 
customer. They also place similar 

contracting with the Australian Energy 
Market Operator to use less energy – but 
only in emergency conditions when the 
system is challenged.

What this mechanism does is visibly 
embed demand response into daily 
wholesale market trading – and that’s a 
new thing for the NEM. 

SHORT-TERM WINS 
There are several benefits but the immediate 
three are:
Prices: At times of peak demand and 
associated high prices, it can be cheaper to 
release the pressure valve by removing 
some demand than it is to generate ever 
more energy. This has the natural 
consequence of putting downward 
pressure on wholesale energy prices and 
lowering energy emissions.
Security and reliability: When the energy 
supply and demand balance is tight, having 
a fast response mechanism available means 
more options to protect the grid. That’s why 
we are pressing ahead.
Efficiency: If big consumers adapt their 
usage to times when electricity prices are 
low, we smooth out the demands on the 
system to use the infrastructure we have 
more efficiently. In the long run, a greater 
level of demand-side participation will 

DEMAND RESPONSE
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obligations on these new demand response 
service providers to large-scale 
generators, such as scheduling obligations 
or providing information.

In an ideal world, we’d bring small 
consumers into the wholesale demand 
response mechanism today. Certainly, 
that’s what some stakeholders would have 
us do and we’ve heard them loud and clear. 
But there are three good reasons why 
taking that path is not the best way 
forward right now.

First, it would push up energy bills. 
Creating this demand response mechanism 
means developing significant systems and 
processes to routinely schedule demand 
response in the market. These systems and 

processes would be significantly more 
complex and expensive if small consumers 
were added to the mix. For example, 
baseline usage would have to be established 
for consumers whose energy requirements 
are much less predictable – making the 
process of putting a value on the demand 
response much less certain. By focusing on 
large users to begin with, introducing the 
mechanism will cost AEMO $13 million to 
$17 million – instead of the $45 million to 
$90 million it would cost to build a more 
complex system.

Second, it would take longer to roll out. 
We have been able to bring forward the 

timetable on demand response by nine 
months. This gives us a new tool for security 
and reliability ahead of the 2021-22 summer. 
We don’t want to get in the way of anything 
that will help keep the system secure and 
reliable in extreme summer weather. 

During the covid-19 pandemic, we’ve 
tried to strike a balance between easing 
regulatory pressure on businesses and 
pressing ahead with reform, so we did 
consider requests to delay this major 
change. But given the imperative, and the 
fact that AEMO is ready to move ahead, 
we’re staying the course on this one.

Finally, we’d miss an opportunity to use 
new knowledge. In rolling out this new 
mechanism we’re going to learn a lot about 

this new way of dispatching electricity.
These learnings will be incredibly 

valuable to the way we think about a two-
sided market. And the work on a two-sided 
market has already begun – we’re leading 
this project as part of the Energy Security 
Board’s 2025 market reforms. There are 
natural synergies between the two.

So, given the AEMC mandate is to protect 
consumer energy interests, we’re taking a 
sensible, stepped approach to get to where 
we all want to be. It’s an approach that 
recognises small and large consumers use 
energy very differently, and it’s a sustainable 
way to support reform.

SMALL CONSUMER OPTIONS
For small consumers who want to 
participate in demand response right now 
and make the most of new technologies, 
there is plenty of opportunity already 
underway while a formal market 
mechanism is being designed.

There are numerous demand response 
trials being run by state and territory 
governments, there are virtual power 
plant trials, and there are a range of retail 
products and incentive programs designed 
to reward smart energy consumption. 
Examples include Powerclub, a new 
entrant retailer that allows residential 
customers to deposit funds as a buffer to 
smooth out f luctuations in the wholesale 
price, and Pooled Energy, which offers 
automation systems that optimise a 
customer’s pool pump in response to 
wholesale prices.

This reform came about as a result  
of three separate rule change requests 
from a number of stakeholders in 
government, consumer advocacy and 
industry: the South Australian 
Government, Public Interest Advocacy 
Centre, Total Environment Centre, The 
Australia Institute and Australian Energy 
Council. The discussions were complex, 
robust and entirely necessary. The result 
is a paradigm shift in the NEM that will 
benefit all of us. 

DEMAND RESPONSE

OPTIONS FOR PARTICIPATING IN WHOLESALE DEMAND RESPONSE

LARGE CUSTOMERS
• Enters into a contract with a DRSP itself

• Provides demand response by  
reducing load or exporting with  

behind-the-meter generation

• Paid by DRSP for providing  
demand response

DRSP
• Registers with AEMO

• Enters into contracts with  
large customers

• Classifies loads as wholesale demand 
response units

• Offers wholesale demand response  
into the wholesale market and receives 

dispatch instructions

• Paid at spot price for demand  
response and pays customers  

for demand response

AEMO
• Issues dispatch instructions  

to scheduled wholesale  
market participants

• Dispatches the least cost combination  
of demand response and generation

• Runs settlement, which includes  
paying DRSPs for providing  
wholesale demand response

Source: AEMC.

Because there will be a market value attached  
to curbing demand, energy users will have 
incentives to change their demand profile in the 
short-term in response to market price signals.
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Peer-to-peer trial  
needs tweaks to pay off

Energy trading among households requires policy and regulatory tweaks  
if consumers are to benefit, a Perth trial shows.

Are homeowners with solar and 
batteries so interested in their 
domestic energy systems that when 

they are linked in a peer-to-peer market 
they are transformed into profit-seeking day 
traders? The answer is “not yet”, according 
to the results of the RENeW Nexus Project, 
a trial of energy traded among 48 
households in Fremantle, Western 
Australia, between December 2018 and 
January 2020 using Power Ledger’s 
blockchain technology.

Seventeen of the 18 participants in the 
first phase of the trial and 11 of the 29 
participants in the second phase were 
financially worse off when compared to 
local retailer Synergy’s A1 residential tariff, 
the report found.

In a retail market where generation 
makes up only 15-20% of an electricity bill, 
participants that consumed less energy from 
the grid were out of pocket because of 
inflexible supply charges. 

“Unbundled tariffs that reflect system 
costs via a high fixed-supply charge favour 
higher energy consumption because higher 
energy use brings down the per-unit cost,” 
the authors noted.

Participants in phase one purchased 
19.3% of their energy from peers, with the 
remainder purchased from the retailer. 
About two-thirds of participants in phase 
one owned PV and storage; the rest owned 
no solar. In phase two, only a third of 
participants owned PV and storage – and 
energy bought from peers rose to 38%.

“Participants had a positive view of P2P 
energy trading and could see its benefits but 
stated that changes to the tariff structure 
would be required to make it attractive,” the 
report found.

Using the existing electricity network and 
working with the local energy retailer, 
Power Ledger’s platform enabled 

storage and unlock benefits to the network:
• Introduce dynamic feed-in tariffs or 

remove feed-in tariff subsidies to 
encourage load shifting, support networks 
and reverse flow issues.

• Network and market operators should 
explore alternative methods and 
structures of charging for network usage 
to reflect the reduced use of the network 
brought about by peer-to-peer trading. 

• Retailers should investigate new models 
that account for the netting off of 
generation and consumption by offering 
peer-to-peer trading and VPPs. 

• Educate consumers on the energy system, 
the changes that it’s undergoing and the 
reasoning behind proposed reform will 
need to be a key area of focus for 
governments, regulators and retailers.

• A live trial of a localised energy 
community to determine whether it can 
provide the hypothesised benefits to the 
wider electricity system. 

households to buy and sell excess rooftop 
solar energy in near real-time, with 
residents able to view electricity usage in 
30-minute intervals.

Looking ahead to broader applications the 
report found a virtual power plant, in the 
context of creating a localised energy 
market, could increase a local area’s ability 
to be energy autonomous by about 30% 
where battery system sizes were 15kWh, the 
report authors from Power Ledger, Curtin 
University and Murdoch University found.

The report said policymakers should 
consider coupling peer-to-peer trading with 
the ability for households with batteries to 
trade via a virtual power plant “to monetise 
their excess solar at all times of the day, 
without any subsidy, and also provide 
services to the grid”. Up to 68% local energy 
autonomy was possible when half the cohort 
owned PV and storage.

The report made five recommendations 
that would encourage investment in PV and 
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THE TRANSFORMER  
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MADE IN AUSTRALIA,
BUILT SMART FOR LIFE
Established in 1933 with a proud history, Wilson Transformer 
Company is the largest Australian-owned and based manufacturer of 
power and distribution transformers, operating two manufacturing 
facilities in Victoria. 

We have a proven track record of supplying a wide range of 
transformers across different sectors within the power industry to 
our local and global customers, including power utilities, generators, 
process industries, mining and oil & gas.

Our product range includes:
 Power Transformers 
 Distribution Transformers
 Compact MV Substations
 Skid Solutions
 Special Transformers
 Fault Current Limiters
 Special Applications
 Monitoring & Control Solutions
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RedEarth eyes  
storage openings
The Brisbane-based battery-maker sees shared assets 
as an optimal way to deploy storage.

As clean energy sources slowly push 
aside coal and gas, the next big 
complexity to solve in Australia’s 

spindly grid will be the management of 
unpredictable generation from wind and 
solar plants. Sophisticated energy storage 
solutions are nothing new but the costs are 
falling to a level where manufacturers of the 
technology are steadily taking orders.

It’s a busy and growing market, with 
international and local brands bidding for 
projects around the country in the tens and 
hundreds of megawatts. 

The era of storage is underway.
Australia has a strong pedigree when it 

comes to battery-making, with home-grown 
systems working hard for many years in 
parts of the country where electricity supply 
can be expensive and unreliable. 

As grid constraints persist and more solar 
is connected to the grid Brisbane-based 
battery-maker RedEarth Energy Storage has 
seen steady growth in enquires from 
customers for residential solutions all the 

way up to commercial containerised assets.
“The main issues we’re being asked to 

solve are improving reliability of supply 
through to back-up, reducing peak demand 
and reducing bills through solar plus storage 
as well as peak reduction,” says RedEarth 
general manager sales, marketing and 
external operations Scott Andrews.

“Battery energy storage systems can help 
solve many of the issues related to grid 
constraints and high PV penetration.”

Working with its partners on larger 
projects allows the system designers at 
RedEarth to form opinions about how 
storage can best be deployed to solve 
problems at network level and encourage 
higher penetration of solar PV in suburbs 
and commercial and industrial zones, 
Andrews says. 

One area the manufacturer is looking at 
with intertest is the evolution of 
community-scale battery solutions as an 
alternative to a scattering of residential and 
commercial systems.

STORAGE

“RedEarth firmly believes that 
community battery storage is the best  
way forward to enable a clean energy grid 
and allow for high adoption of PV,” 
Andrews says. 

“A single community battery can provide 
a safe and reliable virtual battery to 
residential and commercial customers and 
provide grid support. This shared-use 
battery will avoid each customer segment 
overpaying by building in unnecessary 
redundancy and benefit all. But there needs 
to be a greater drive from government and 
utilities to allow these technologies to be 
used widely.”

RedEarth’s customer base ranges from 
utilities and mining sites to remote 
communities and “off-grid fishing shacks”, 
Andrews says. “We serve all customer types 
and segments.” 

Recent projects include a containerised 
45kW/108kWh split-phase solution for 
SWER line support, turned around within 
four weeks, and a solar smoothing solution 
based on the company’s SunRise Design 
with enhanced energy management 
software for Palm Island. 

“This drastically reduced the price 
compared to existing solutions for 
microgrid customers,” Andrews says.

The company pushed beyond the usual 
limits of customer support following the 
summer bushfires when it donated one of its 
Black Max Pro systems to a client who’d lost 
his home in the Thowgla Valley, in the 
Upper Murray Region. Another system has 
recently been donated to the Conservation 
Council in the ACT.

“Local support and local service just add 
to the attractiveness of our products,” 
Andrews says. 

Scott Andrews sees potential in  
community-scale storage assets.

ECO0820_RedEarth.indd   32ECO0820_RedEarth.indd   32 03-Jul-20   12:12:06 PM03-Jul-20   12:12:06 PM



YC600 QS1

#1 Multi-module 
microinverter 
manufacturer  
in the world* 

aunz.APsystems.com | 02 8034 6587

*In MW shipped in 2019

10 years of innovation,  
an international impact 
Expert in power electronics at the module level (MLPE) for 
over 10 years, APsystems has more than 110 patents on its 
products and has become # 1 multi-module microinverter 
manufacturer in the world. Offering the widest range of mi-
croinverter solutions with the YC600 and QS1 in single-phase 
for residential or three-phase for large roofs, APsystems 
continues to be a leader in photovoltaic innovation serving 
customers in more than 80 countries around the world.
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Hybrid delivers  
powerful self-sufficiency
A dynamic power plant in remote Western Australia is showing 
other miners the possibilities of clean energy.

It takes guts to make an investment 
decision when your primary revenue 
source is a volatile commodity mostly 

used to make jewellery. But gold mines 
often operate very far from convenient 
and cheap sources of electricity, so locking 
in your energy costs is a nice way to buy 
some certainty.

The best sources of energy are clean ones, 
of course, which is why global miner Gold 
Fields set sustainable energy company EDL 
the task of designing and building a power 
plant to enable its Agnew Gold Mine in 
Western Australia to become totally 
self-sufficient.

A primary requirement in the brief was 
for “reliable” energy, says EDL chief 
executive James Harman, which is 
something of a luxury when you’re about 
600km northeast of Perth and paying for a 

and so a lot depended on the data collection. 
“We had a view it was a particularly windy 
area but we wanted the data to support 
that,” he says.

“Wind was the key. We knew solar 
intensity in that area would be good but we 
had to be satisfied the wind would be 
reliable, and it has been – it’s been 
operating at about a 70% renewable 
penetration. That’s well above what Gold 
Fields expected.”

The plant includes five Goldwind turbines 
– that’s 18MW of wind – which were 
trucked 600km from Geraldton, an eight-
day trip for 15 trucks carrying the 70m 
blades, sections of the 110m towers and all 
other componentry. The 4MW, 10,700-panel 
solar system includes some bifacial modules 
and a 13MW/4MWh Saft battery smooths 
generation and provides reserve. The 

connection to mega-miner BHP’s electricity 
generation capacity. “They were being shut 
off at times that weren’t convenient,” 
Harman tells EcoGeneration. “They wanted 
a reliable power supply.”

The 12MW provided by the BHP 
transmission line was also not enough to 
cope with the Agnew mine’s growing energy 
needs, which had resulted in 6MW of onsite 
diesel generators being installed. 

A microgrid that prioritized clean energy 
would also take Gold Fields one step closer 
to its target of becoming a sustainable 
mining company. 

WIND WAS THE KEY
The EDL plant is the first hybrid project to 
power a mine site anywhere in the world, 
Harman says, but mines aren’t always 
placed optimally for clean energy resources 

HYBRID PROJECT
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“In mines that might otherwise be uneconomic 
customers are looking at running large bits of kit 
at times when renewables are high.”

 James Harman, EDL
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battery has already been called upon during 
unplanned system events.

The configuration of generation assets 
was determined by successive rounds of 
technical modelling in conjunction with 
competitive tendering to deliver the lowest 
levelised cost of electricity. 

The Agnew microgrid is run by an onsite 
EDL team and remotely from its Perth or 
Brisbane offices. 

The remaining energy needs are met with 
an 18MW gas plant – enough to supply the 
mine if wind and solar are not generating 
– and 3MW of backup diesel.

EDL has experience working in remote 
locations, having delivered the Coober Pedy 
9.3MW wind-solar-battery-diesel hybrid 
system in 2017, which sees the local grid run 
about 70% renewables with a record 94 
hours uninterrupted of 100% renewables. 

CENTRAL COMMAND
The data collected at the Agnew site showed 
the wind generally blew at night, making a 
wind farm an ideal complement for solar. 
“That’s the combination you need to get 
these high penetrations of renewables,” 
Harman says. “But you’ve got to have the 
smarts to combine them in a way that 
doesn’t disrupt the load.”

Demand at the site varies between 8MW 
and 17MW and is dominated by a process 
plant, including mills and a crusher, and 
underground ventilation. “They can turn a 
piece of kit on and the load can double in a 
matter of seconds,” Harman says. “The way 
the battery and integrated technology works 
keeps the reliable power generating 
instantaneously – you can’t have the power 
cut to the essential mining operations.”

The mine runs its operations how it likes, 
regardless of the sun or wind, which leaves 
EDL to control output so that clean energy 
makes up as much of the load as possible. 
“We’re following the mine’s demand,” says 
Harman, before explaining that EDL is 
interested in working on solutions for mines 
where output from an energy system can be 

timed to production. “In mines that might 
otherwise be uneconomic customers are 
looking at running large bits of kit at times 
when renewables are high,” he says.

“That sort of thinking is starting to come 
through in some of the other miners we are 
talking to.”

Harman won’t comment on payback or 
Gold Fields’ expected return for the $112 
million project – which included the cost of 
a gas pipeline and is underpinned by a  
10-year power purchase agreement – other 
than to say “it’s utility-type returns.” 

EDL has a portfolio of 99 energy projects 
across five countries and “you have to be 
confident around how the system is going to 
operate because of the performance 
guarantees – we’re guaranteeing it’s going 
to be 99.9% reliable.” The Australian 
Renewable Energy Agency provided $13.5 
million in funding for the project under its 
Advancing Renewables Program.

Over the long term EDL expects the 
power station will provide the mine with 
more than 50% renewable energy.

“It’s the future for energy supply in a 
place like Australia,” Harman says. 

HYBRID PROJECT

A 13MW/4MWh Saft battery smooths  
generation and provides reserve.

The Goldwind turbines do most of their work at 
night, providing an ideal complement for solar.
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Miners are tempted by the falling  
cost of renewable energy.
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Miners turn to face the sun
As the cost of clean energy hybrid power plants falls miners around the world 
are shaking off their reliance on fossil fuels, writes Sarah Wang.

The mining industry has traditionally 
been a big energy consumer, 
estimated to account for about 11% of 

the global energy consumption. Energy 
costs comprise a significant proportion of 
operating costs in a mining operation. Most 
global mining operations rely on traditional 
power sources: fossil fuel-based grid power 
or off-grid gas/diesel-generated power. 

The mining sector is continually pursuing 
lower and more reliable energy sources and 
has been seeking ways to soften its 
controversial image by reducing its carbon 
emissions. Regulatory imperatives are 
pushing the industry in the same direction.

Due to their often remote locations, it is 
a challenge for mining companies to 
secure reliable and cost-effective energy, 
either sourced externally from girds or 
generated through private on-site 
arrangements. Unexpected power supply 
interruptions can be exceedingly costly.

The development of increasingly 
efficient and sophisticated renewable 
power generation systems – including 
solar, wind and battery storage – is seen as 
providing answers to this challenge both 
in economics and supply stability. 

With its technology maturing, the 

capacity of about 250MW. Economics is the 
primary factor in evaluating projects.

When the price of lithium batteries 
dropping 87% in real terms from $US1,100/
kWh in 2010 to $US156/kWh in 2019, battery 
storage has been increasingly used as a 
hedge against rising fossil fuel costs. 

A further price drop to below $US100/
kWh is anticipated when installed storage 
capacity reaches 2TWh in 2024.

Wind energy so far has a LCOE at about 
$50-65/MW in 2020 and is expected to fall 
to $50 by 2030. The success and leadership 
of the Agnew project in incorporating wind 
power has encouraged more projects in the 
pipeline to investigate the option of 
including wind, including OZ Minerals’ 
50MW hybrid project at West Musgrave.

levelised cost of energy (LCOE) of 
renewables has fallen to a level that AEMO 
and CSIRO in early 2019 predicted would be 
the cheapest method of power generation in 
2020. Furthermore, it provides an answer to 
the pressures from community, investors 
and government on mining companies to 
improve their environmental footprints by 
reducing carbon emissions.

EARLY ADOPTERS
The way has been led by a series of projects 
in Western Australia, where smaller 
projects (up to 5MW) tend to be used to 
power non-operational electricity 
consumption, while larger facilities are 
mostly used for operational activities. 

The first large project at the DeGrussa 
copper-gold mine site of Sandfire Resources 
was followed by a smaller project at the 
Nova Nickel Operation in Fraser Range. 

With the recent commencement of the 
hybrid (gas, solar, wind, battery) project at 
Gold Fields’ Agnew Gold Mine the trend has 
continued to another level, with a total 
installed capacity of 54MW. More projects 
have been planned from companies 
including Fortescue, OzMinerals, Rio Tinto 
and Northern Minerals, with a total 

HYBRIDS
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INVESTOR OPTIONS
Most of the existing and announced projects 
adopt a leasing or PPA model, which 
removes the challenge of securing upfront 
capital investment and the onerous tasks of 
maintenance and operation of the 
generation infrastructure. Most mining 
companies recognize that power generation 
is not their core strength and arrangements 
can be left to the experts who compete hard 
in that space.

Every energy project decision has to 
accommodate its own internal and external 
constraints. The fundamental aim is 
generally to create a project that has the 
right combination of competitive 
economics, reliable supply and has a 
minimum carbon footprint compared to 
alternatives power supply.

Despite the technological and economic 
viability of renewable energy power there 
remain challenges in project decisions:
Life of mine: A renewable energy project 
typically has a lifecycle of at least 15 years. 
When a mine life is shorter than this, it 
becomes not economically feasible to go 
ahead. As a result, renewable energy power 
generation has mainly been adopted by 
large mining companies with large 

deposits, or, as at Agnew, by companies that 
have sufficient confidence in the 
continuation of their operations. 
Business model: While leasing or PPA has 
been used most often, this approach 
carries the costs attributable to the 
leasing/operating partner and the 
potential for disputes during the lifecycle 
of the agreement.
Integration: Most mines are brownfield 
projects that have existing power supply 
arrangements, either through grid or 
proprietary power generation facilities. 
Switching to renewable energy can involve 
complex commissioning, including some 
trial and error that risk interruptions.

Successful projects appear to have been 
achieved by mining companies and EPCs 
working together in tackling the 
technological, operating and business 
challenges.

The success of renewable energy power 
generation and the enthusiasm for it that 
this success has driven in the mining 
industry has also been an inspiration to 
other remote industries in Australia, 
which consume 1.2GW of power from 
diesel fuel alone. 

The momentum in the mining sector has 

established a critical technological, 
environmental and business case for these 
industries to investigate the option.

THIS WAY FORWARD
With the growing technological and 
financial success of recent projects, we 
can expect to see a still stronger interest 
in and greater willingness to adopt 
renewable energy in the mining industry 
in Australia and globally, as success 
breeds success.

The current oil price drop and the  
covid-19 crisis may temporarily dampen 
enthusiasm, but the longer term commercial 
view and the growing desire for gaining 
ecological credits should continue to drive 
the industry to investigate the option.

The current oil price is not sustainable, 
particularly over the often decades-long life 
of a mining operation.

It’s also worth noting that while covid-19 
has shaken up the global economy when it 
was nearing a peak of the economic cycle, 
the application of renewable energy in 
mining could be an exception, given the 
current robust prices for some 
commodities, including gold, silver and 
iron ore. 

HYBRIDS
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The storage system was paid for using bill savings 
that followed the university’s investment in PV.
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Turn your  
Tesla into a  
private piggybank
A battery is only as smart as the brain that commands it, and the University 
of Queensland has connected its 2.2MWh Tesla to a cunning bit of software.

If you want to build something that’s really 
smart, make it at a university. That’s 
where the brainy people hang out. When 

keen minds are set a task to imagine the 
potential in expensive new technology, a 
whole lot of value can be unleashed. It 
happened at the University of Queensland as 
it prepared to connect $2 million worth of 
Tesla Powerpack batteries to the National 
Electricity Market last year, in its quest to 
be energized only by renewable energy.

The institution was off to a good start, 
with the 1.1MW/2.2MWh asset having been 
paid for with glorious compounded savings 
from the rooftop PV system on its St Lucia 
campus in Brisbane.

The battery was commissioned in late 
November and connected to the wholesale 
market in the beginning of this year. By 
mid-May the university proudly announced 
the Tesla kit had helped it save $74,000 in 
electricity costs over three months.

But how? Buying a battery won’t 

forecasts – and compares what it sees 
against previous forecast scenarios, which 
are constantly updated. “That forecast keeps 
getting updated on a five-minute 
resolution,” Haines says, pointing out that 
AEMO releases two forecast models.

With the Tesla Powerpack in service for a 
few months now Haines has been able to 
look back at the battery’s trading activity 
and carry out virtual performance reviews 
for his robot prodigy.

“We’re able to run a perfect foresight 
analysis on how the battery has performed 
in retrospect,” he says, “[to see], if the 
battery knew exactly what the prices would 
have been, how would it have changed its 
operation. 

“There are a lot of parallels between this 
and predicting the stock market – it’s got the 
same dynamics, people bidding in – so there 
is always going to be that huge unknown 
factor that is very difficult to model. That is 
something we are going to focus on.”

guarantee you a steady stream of revenue 
unless you know how to use it, which is 
where campus smarts come into play. The 
secret is to design a trading algorithm that 
looks at the energy price forecasts sent out 
by the Australian Energy Market Operator 
and figure out when to charge and discharge 
– to make money along the way while not 
ignoring the primary job of pushing down 
the campus power bill.

It’s not as easy as it sounds. And it doesn’t 
sound easy in the first place.

“Because UoQ has transitioned to 
becoming a participant in the NEM we are 
looking at forecasts for energy prices and 
scheduling the battery appropriately, based 
on [predicted prices],” says University of 
Queensland energy engineering officer 
Dominic Haines, who designed the 
algorithm that has turned the $2 million 
storage asset into a private piggybank.

The algorithm developed for the project 
looks to the future – based in AEMO’s 

STORAGE
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Enhancements to the algorithm will likely 
focus on outsmarting AEMO’s forecasts. 

“What we’ve found is that, where there 
are forecasts for spikes in the future they 
typically tend to be the periods that have the 
biggest uncertainty in price,” he says. 
“Where prices have been forecast for the 
peak of the day they typically tend to come 
off – it’s just that the scale of that peak is 
very variable.”

The peak will typically occur close to 
AEMO’s predicted time window but the 
price will often settle lower than forecast, 
he says. Curve balls will always arrive out of 
the blue, of course, such as outages and 
generators tripping offline. “That will 
introduce some pretty sudden changes in 
prices, but not necessarily in the peak 
periods,” he says, “which is where the 
strength of the system lies – it’s able to pick 
up those changes pretty quickly and adapts 
the way it’s going to use the battery.”

The battery also bids into the “more 
lucrative” frequency control ancillary 
services (FCAS) market, Haines says, 
choosing the contingency FCAS market over 
the regulation FCAS market. 

“Contingency FCAS is more of a back-up 
mechanism, if regulation markets don’t help 
the NEM enough. If frequency drops below 
a certain amount, assets that are bidding 
into the contingency markets will be called 
upon,” he says. “We may only be called upon 
three or four times a quarter.” Revenue is 

earned in the contingency market regardless 
of whether the UoQ battery is called on or 
not “because we have the ability to respond 
if an event occurs”.

The easiest money, of course, flows when 
PV systems in the state flood the grid 
around noon to such an extent that 
wholesale prices are plunged into negative 
territory. Haines cites an example where the 
battery anticipated negative prices over a 

weekend and decided to discharge the day 
before at a humdrum $33-53/MWh to make 
room to fill up on solar the next day and be 
paid $46/MWh for it. “It was able to get that 
arbitrage spread the next day by charging 
up at negative intervals.” 

AEMO energy price forecasts are 
available to the public through NEMweb, 
but because the university owns the 64MW 
Warwick Solar Farm project in the 
Southern Downs region of Queensland the 
university qualifies as a dedicated 
generator and, upon project completion, 

will earn a private connection to AEMO. 
“We’ll be able to get a bit more insight into 

exactly what sort of data is being passed 
around in the NEM and sensitivity data as 
well, in terms of how generators are bidding 
and how that potentially could make the 
price in the coming half-hours a bit more 
volatile,” Haines tells EcoGeneration.

Haines sees plenty of scope for the UoQ 
battery – and batteries in general – to be put 

to use as a tool to hammer down demand 
charges. “There is potential for savings [at 
commercial entities],” he says. “If you’re 
able to shave 300-400kW off your monthly 
peak demand, that could be a pretty 
substantial revenue stream.”

If peak load days can be forecast with 
adequate accuracy, a battery can be used to 
cap energy use and thus influence a reset of 
demand charges.

It’s all about forecasting, after all. 
“It’s a pretty crazy and pretty exciting 

project – I love it.” 

STORAGE

BATTERY PERFORMANCE DURING NEGATIVE PRICING EVENT
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Battery paid to charge 
during negative 
intervals — full charge 
acheived at an 
average $46.13/MWh

Battery discharged 
despite relatively 
low spot price to 
free space to charge 
the following day at 
negative prices

“There are a lot of parallels between this and 
predicting the stock market ... there is always 
going to be that huge unknown factor.”

Dominic Haines, UoQ
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EcoGeneration turns 20… 
with a long way to go

Despite incohesive policy leadership, Australia has beaten clean energy and efficiency targets over 
the past 20 years. EcoGeneration founding editor Jessica Lynch looks back at the progress made.

Let us briefly travel back to the year 
2000. I invite you to recall what 
organisation you were working with 

and on what project. Perhaps you worked on 
the world’s largest solar-powered village at 
Sydney Olympic Park, for the first 
sustainably focused “green” Olympics? 
Maybe at home you had a solar PV system 
quote for $15,000 on your wish list? You 
possibly shredded a Y2K computer failure 
crisis plan. If you were at university, your 
HECs fees were going up, on average around 
40%, and some leading Australian 
institutions had signed the Talloires 
Declaration to support and even embed 
sustainability education across courses.

A year prior, the Dow Jones Sustainability 
Index was launched. The index is now a 
world leader in analysis of climate change 
mitigation impacts on asset values. 
Companies that have made the cut generally 
outperform the industrial average.

It was a brave new era, with the 
introduction of the Renewable Energy Bill 
in 2000 acting as a catalyst for the launch of 
EcoGeneration magazine. Our decision to 
combine “eco” with “generation”, to signify 
the production of sustainable power, risked 
being seen as alternative at the time.

From January 1, 2001, under then prime 
minister John Howard, energy retailers 
were required to purchase a certain 
percentage of their power from renewable 
sources to meet a Renewable Energy Target 
of 9,500GWh by 2010. Energy types 
predicted to achieve the target were sugar-
cane cogeneration, wind, hydro and bagasse. 
That target was achieved with pre-existing 
hydro and wind the dominant energy types. 

After taking power in 2007, Kevin Rudd 
promised a bigger RET target to 2020. 
Reforms in 2015 under Rudd saw the target 
increased and split between the large-scale 
(LRET) and small-scale (SRES) programs. 

example, the price of solar panels has 
dropped tenfold.

Australia has eyed California for more 
than 20 years for solutions to peak supply 
crises. In the December 2000 edition of 
EcoGeneration, a piece on the Californian 
Public Utilities Commission described a 
crisis in the state “due to a combination of 
hot weather, ageing power plant and 
transmission infrastructure, and 
dysfunctional bidding behaviour in the 
wholesale power market”. 

The LRET target 
was to grow to 
41,000GWh by 2020 
and the SRES target 
was left uncapped, 
to be set annually. The change was to better 
incentivise large renewable projects. Later 
in 2015, then prime minister Tony Abbott 
passed legislation to reduce the target to 
33,000GWh by 2020: a combination of lack 
of party enthusiasm for renewables and a 
decline in overall electricity consumption.

The LRET target was reached a year 
early in 2019, with a major surge from 2017. 
For 2019, new large-scale renewable 
projects totalled 2.2GW and rooftop solar 
exceeded 2GW.

Fast forward to 2020 and the RET has 
turned 20. It will continue until 2030, with 
an oversupply of certificates and their value, 
some say, likely to reduce to zero by the mid-
2020s. Various states have RETs that add to 
that required by the federal target. 

Over the past 20 years the target has 
increased sevenfold and delivered 
significant technology transformation. For 

ENERGY TRANSITION

Whatever the 
technology, 

EcoGeneration 
has kept clean 

energy covered.
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Jessica Lynch is executive officer of 
the Energy Savings Industry Association 
and a former editor of EcoGeneration. 
She has worked in energy and 
sustainability over 25 years in strategic 
advisory roles, including for the 
Australian Cogeneration Association, 
Australian EcoGeneration Association 
and with corporates and SMEs.
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The article went on to state: “Electricity 
industry reform has a way to go in 
Australia, with impediments for demand-
side management and embedded 
generation still to be addressed. Concerted 
government action in this area is a high 
priority as it will also deliver the lowest-
cost greenhouse gas abatement.” 

We still have a way to go and the states 
have filled the vacuum through a range of 
energy savings schemes.

PIVOTAL THEMES
Over the past 20 years federal leaders have 
either championed or slayed the 
opportunity to make Australia a 
renewables and energy productivity 
superpower. At the same time, many 
visionary industry leaders, economists and 
academics have inspired us to carry on. We 
can spotlight some pivotal themes.

There was bipartisan support in 2007 for 
an emissions trading scheme, launched in 
2012 and repealed in 2014 during the Rudd/
Gillard/Abbott years. 

In 2008 a climate change review led by 
Professor Ross Garnaut forewarned the 
2020 bushfires as one of the many 
conditions that would worsen with more 
greenhouse pollution. 

Under Malcolm Turnbull in 2016 a 
National Energy Productivity Plan was 
launched. In 2017, another review lead by 
Australia’s Chief Scientist Alan Finkel 

proposed a Clean Energy Target to succeed 
the RET. In 2020, with covid-19 as the 
catalyst, a national cabinet was formed 
and, in May, it was announced that COAG 
will be abolished. 

Time will tell if that change will cut 
through the former COAG Energy Council’s 
slow machinations to deliver National 
Electricity Market reforms, including 
overseeing the new Energy Security Board 
plans for a two-sided market design post 
2025. Finkel has lauded energy efficiency as 
unexploited. This may yet open the way for 
a National Energy Savings Scheme as 
recommended by the Climate Change 
Authority for years.

We can take heart in the work of the NSW 
government, with its commitment to a 
sizeable world-first certificate-based peak 
demand reduction scheme with targets 
likely to be launched from 2021 to 2030.

It will harness the benefits of energy 
efficiency, battery storage and other peak 

demand reduction or shifting upgrades that 
are demand-response enabled. Various state 
energy efficiency targets are delivering an 
annual average reduction of 4% of total 
electricity consumption and most will 
continue until at least 2030. 

As more activities become eligible under 
those schemes, much greater targets are 
possible. NSW has committed to 13% energy 
savings by 2030.

THE NEXT 10 YEARS
Australia’s Emissions Reduction Target 
remains too weak to reduce emissions to 
26-28% on 2005 levels by 2030. 

Aspirational zero emissions targets 
committed to by all states by 2050 are 
encouraging, but mandated targets are 
needed sooner to deliver the significant 
reductions needed to avoid temperature 
increases of more than 1.5°C.

As was the case 20 years ago, when then 
president of the Australian EcoGeneration 
Association Andrew Stock wrote in his 
lead article in the first edition of 
EcoGeneration, “if Australia is to avoid 
emissions embarrassment in the eyes of  
the international community, further 
initiatives are needed.” 

ENERGY TRANSITION

RENEWABLE ENERGY TARGETS SET IN 2000

0

1,0
0

0

2’
0

0
0

3,
0

0
0

4
,0

0
0

GWh

EcoGeneration’s first 
three editions, with  

an emphasis on 
biomass and sugar 

cogeneration.

Solar power
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Solar hot water

Hydro

Municipal waste

Wind

Sugar cogeneration

Australian Cogeneration Association estimate, August 2000.
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Connecting the dots  
at Alice Springs
A winner in the federal government’s recent funding round for microgrids  
is looking at storage to help the town run on 50% renewables.

The federal government’s $20 million 
show of support for microgrid 
projects around the country in June 

was a rare bullseye for the dart-throwers in 
Canberra. The 17 recipients of the Regional 
and Remote Communities Reliability Fund 
round are solving problems in the toughest 
parts of the country, where energy supply 
can be expensive and patchy. 

In the Northern Territory, Alice Springs 
company Desert Knowledge Australia was 
awarded $3,197,507 – the largest grant of the 
bunch – towards its modelling project to 
solve the town’s energy problems. Things 
are so serious that about half the residents 
in the town of about 25,000 went without 
power last October, with some left in the 
dark up to 10 hours.

The Northern Territory is targeting 50% 
reliance on renewable energy by 2030, and 
there’s plenty of work to be done between 
now and then. “Alice Springs is effectively 
stuck on about 10% annual solar load at the 

tool developed by RMIT to find how battery 
storage assets in the town can be best 
utilised to encourage additional PV. What 
are the best sizes for batteries, the best 
energy offset intervals and energy ratios, 
locations and state of charge set points? 
“We’re going to bring all those complexities 
together,” Marshall says. 

Alice Springs needs more batteries if it 
wants to make most of the abundant solar 
energy released daily onto the town’s PV 
systems. Hopefully the findings from the 
project will encourage town folk to 
understand the potential for batteries, 
because the territory government is already 
doing its best to boost the technology with a 
$6,000 rebate for new battery purchases.

Alice Springs already hosts a 5MW 
battery at Territory Generation’s facility, but 
there are not many residential batteries. 
Marshall says owners of home PV systems 
have probably been discouraged in adding a 
storage mainly thanks to a one-for-one feed-

moment, because of various barriers in our 
grid,” says Intyalheme Centre for Future 
Energy general manager Glenn Marshall. 
“The microgrid funding is going to help.”

The Intyalheme (pronounced: In-char-
leme) Centre for Future Energy is a 
project of Desert Knowledge Australia 
that is supported by the Northern 
Territory Government.

The grant will fund modelling to work 
out the best ways to increase the amount 
of renewables – in this case solar energy 
– in the local grid. A separate project,  
yet to be announced, will look at 
implementing the required changes that 
the modelling suggests.

“If we want 50% by 2030 we need 100% in 
the daytime by 2030, which has all sorts of 
implications for spinning reserve, etc,” 
Marshall says. “We’ve got the same duck 
curve as everyone else, with morning and 
evening peaks.”

The project team will use an optimization 

MICROGRIDS
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in tariff which only expired early this year.
“The [modelling] will help optimize how 

we set up and manage a battery suite across 
the town,” he says.

ACCESS TO FCAS
In June, the Northern Territory 
Government released an issues paper on the 
electricity market that suggested an 
improved ancillary services market, with 
the possibility Alice Springs will be 
included. “That’s very important for us,” 
says Marshall, pointing to the local 4.1MW 
Uterne Solar Farm as a possible beneficiary. 
“There’s been no incentive for them to put a 
battery into that system because there’s not 
a separate FCAS payment. That means their 
solar farm is often curtailed – a lot of their 
power can’t go into the grid.”

The FCAS changes, slated for late 2021, 
will be a plus for the whole town if Uterne 
takes the bait and buys a battery. 

Home-owners need to be encouraged to 

take part, Marshall says, if solar is to push 
down reliance on thermal generation. “It’s 
particularly around upskilling people in the 
language of grid-talk,” he says, “so they 
understand things like FCAS – that’s 
probably the main part with our residents, 
bringing them along for the ride so they 
understand there are complexities around 
getting to 50%. We can’t get to 50% if we 
don’t have a high buy-in from the residential 
sector.” The town currently runs off gas 
generation, sourced from the Bonaparte 
Basin to the north.

It’s not always easy asking your everyday 
folk to stump up money to pay for rooftop 
solar PV systems to help the local 
government hit an energy target, and many 
residents of Alice Springs simply do not own 
their rooftops in the first place. If they did, 
spending thousands on a private powerplant 
might look like a luxury. 

“We’ve got a significant public housing 
sector here in town, we’ve got many 
Aboriginal town camps which are all on the 
grid, and a reasonably high rental 
population, too,” he says. 

“How do we incentivize better for renters 
to be engaged?”

An energy solution for the town that 
provides FCAS revenue to households will 
make up for perceived losses on the back of 
the feed-in tariff falling this year from 26c 
to 8c, he says. There is no rebate for PV in 
the territory. “The feed-in tariff was always 
the big [incentive to invest in solar].”

The one-for-one feed-in tariff is 
grandfathered, but it does not transfer to a 
new owner when a property is sold or 
continue for systems that are upgraded or 
retrofitted with storage.

ON THE DRAWING BOARD
Marshall imagines Alice Springs as an 
enormous microgrid, but that’s not to say it 
can’t – or shouldn’t – include microgrids 
within a microgrid. 

“We’re looking at multi-tenanted 
microgrids,” says Marshall, acknowledging 
there is work to be done on the regulatory 
side to decide who is responsible for 
ownership and is liable for supply. “We 
don’t have regulations in place to manage 
that scenario.”

One scenario likely to be tested is a 
community battery on a transformer linked 
to a low-voltage cluster of houses, he says.

Desert Knowledge Australia has been 
operating for 15 years and has carved out a 
role as a facilitator among the many energy 
players in the region. “That’s why we have 
these barriers [to change] in town because 
various entities are running up against 
their own barriers which someone else has 
to resolve for them, and no-one’s getting 
together to do that – and vice versa for 
other entities.”

There are 17 different partners in Alice 
that must nut out the best way to pull 
together to get the most out of the town’s 
energy system, he says. “We’ve put a lot of 
work into understanding what are the 
barriers, who they sit with, who can solve 
them and bringing all the relevant entities 
into the room,” he says. “That’s what’s given 
us the blueprint for this microgrid.”

As the territory reaches for its 50% target 
Marshall says wind isn’t out of the question, 
as turbines become cheaper and more 
efficient. But it will have to be a nighttime 
resource, because there’s plenty of sun 
during the day in Alice Springs. 

MICROGRIDS

Glenn Marshall has a  
lot of work in front of him.
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Announcements of huge clean energy projects linked to the 
production of hydrogen for export are becoming commonplace as 
Australia steadies itself for a global withdrawal from coal, writes 

Jeremy Chunn. Is it a dream that can be realized?

Hoping
for too much?

2
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HYDROGEN

he pipeline of energy projects in 
Australia can sometimes look 

fanciful, if you want to stand in a 
pessimist’s shoes. The EcoGeneration 
Solar Map of Australia 2020 that 
came with our April edition showed 

2.8GW of solar projects above 30MW in 
operation and about 2GW under 
construction. But it listed 57GW in various 
stages of planning. Are we to believe 20 
times the current operating capacity of solar 
in that list will see the light of day? With 
wind, the map in our February edition 
showed 6.4GW of operating assets, 4.3GW 
under construction and 5.5GW in various 
stages of planning. 

Some of the mammoths to have squeezed 
their way into the renewables pipeline 
include truly enormous projects that have 
placed their hopes well beyond supplying 
electricity to the Australian market. 

In Western Australia, two examples 
include 15GW of wind and solar planned to 
cover 6,500 square kilometres of the Pilbara 
region and 5GW of PV and wind near 
Kalbarri in the Midwest region of the state. 
In Queensland, energy newcomer Austrom 
Hydrogen is planning a 3.6GW solar-to-
hydrogen project near Port Gladstone.

Developers of these vast projects are 
looking well over the horizon to supply 
global markets with a high-energy 
substitute for solar and wind: hydrogen.

In a world where things aren’t always 

DYNAMIC LOAD
Hydrogen has been used for hundreds of 
years in oil refining and making fertilizers 
and explosives, but it’s usually made using 
natural gas or coal and used where it is 
made, without the need to be transported.

As the cost of clean energy has fallen, the 
possibilities for making hydrogen in a less 
carbon-intensive way have expanded. So, 
too, have the applications for its use in 
mobility, grid management, steelmaking 
and industrial processes. Looking beyond 
our shores, the time has come to look at 
using hydrogen as a way of “exporting 
renewable energy to countries that want it 
but don’t have it,” says Daniel Roberts, the 
CSIRO’s director of the hydrogen energy 
future science platform.

As the costs of industrial electrolysis 
come down, so the aspirations of 
governments, investors and developers are 
aligning to a point not far over the horizon.

“The development pipeline means it’s not 
that far away,” Roberts says. “Now, making 
hydrogen is one thing, using it is another.”

Cars powered by hydrogen fuel cells are 

what they seem the rush to announce bigger 
and bigger clean energy projects linked to 
hydrogen production is starting to look like 
a kite-flying competition. 

The electricity round trip efficiency for 
creating hydrogen using electrolysis is about 
35%, say Graham Palmer and Joshua Floyd 
write in their book Energy Storage and 
Civilization, and that’s before considering 
transportation.

“Even if successful, a hydrogen-based 
energy system will be costlier than the 
fossil fuel-based energy system it replaces,” 
they write. “Depending on the degree to 
which national economies can lower their 
energy intensity of production, hydrogen 
will likely require greater expenditures on 
energy, as a proportion of GDP, than has 
been usual since the second half of the 
twentieth century.”

All the same, hydrogen is versatile and 
portable. Working out how to live with a 
trade-off between its positives and 
shortcomings will be central to realising a 
hydrogen economy. In the authors’ words, 
“It is likely to be extremely challenging.”

Looking beyond our shores, the time has  
come to look at using hydrogen as a way  
of exporting renewable energy to countries  
that want it but don’t have it.
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Australia’s major export markets are  
gearing towards clean enrgy sources.
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Operating: 0MW solar/0MW storageUnder construction: 25MW solar/0MW storageProject: 10,000MW solar/10,000MW storage

Operating: 20MW solar/35MW storageUnder construction: 130MW solar/13MW storageProject: 8,005MW solar/820MW storage

Operating: 220MW solar/155MW storageUnder construction: 110MW solar/60MW storageProject: 5,863MW solar/5,672MW storage

Operating: 1,450MW solar/500MW storageUnder construction: 276MW solar/0MW storageProject: 16,535MW solar/3,280MW storage

Operating: 729MW solar/0MW storageUnder construction: 1,172MW solar/0MW storageProject: 11,844MW solar/6,716MWh storage

Operating: 417MW solar/55MW storageUnder construction: 308MW solar/20MW storageProject: 5,290MW solar/1,292MW storageSOLAR SITES >20MW

WESTERN AUSTRALIA1 Emu Downs 202 Merredin 1003 Greenough River Stage 2 304 Asian Renewable Energy Hub  4,7805 Murchinson Renewable   
 Hydrogen Project  2,5006 Waroona Solar Farm 1807 Benger Solar Farm 1008 Mungari 1009 Cunderdin Solar 10010 Kondinin 5011 Walkaway 2 4512 Waddi Solar Farm 4013 Byford 3014 Collie 2015 Chichester Solar Farm 60

NORTHERN TERRITORY16 Katherine Solar 2517 Tennant Creek Solar Farm 10,000

SOUTH AUSTRALIA
18 Bungala Phase 1 11019 Tailem Bend 11020 Bungala Phase 2 11021 Cultana Phase 2 48022 Goyder South Stage 2 40023 Yoorndoo Ilga Solar Farm 40024 Yorkeys Crossing 25025 Goyder South Stage 1 20026 Whyalla Stage 2 15027 Opal Road 12528 Mannum Solar Farm 10029 Port Germein 10030 Loxton 240

31 Solar River Stage 2 20032 Pallamana 17633 Chaff Mill 10034 Mannum Solar Farm  Phase 2 2535 Port Augusta Renewable   
 Energy Park Phase 2 50036 Bridle Track 30037 Bungama 28038 Cultana 28039 Sturt 25340 Solar River Stage 1 20041 Whyalla 16042 Crystal Brook Energy Park 15043 Robertstown Solar Farm  Phase 1 12544 Robertstown Solar Farm  Phase 2 12545 Robertstown Solar Farm  Phase 3 12546 Robertstown Solar Farm  Phase 4 12547 Tailem Bend Stage 2 9048 Pangea Project 5049 Snowtown North 4450 Port Augusta Renewable Energy Park 110

QUEENSLAND
51 Daydream 15052 Sun Metals Solar 12553 Ross River Solar 12054 Darling Downs Solar 11055 Clare Solar 10056 Haughton Stage 1 10057 Lilyvale 10058 Clermont 7559 Susan River Solar 7560 Emerald 6861 Rugby Run Stage 1 6562 Childers 5863 Hamilton Solar 5864 Whitsunday 5865 Hayman 50

66 Kidston Solar 5067 Collinsville Solar 4368 Oakey Solar 2569 Barcaldine 2070 Yarranlea 10071 Warwick 6472 Oakey 2 5573 Brigalow 3074 Middlemount 2775 Teebar Stages 2 & 3 11276 Emerald 11077 Rugby Run Stage 2 10578 Crinum Creek 10079 Upper Haughton 10080 Gladstone 7881 Dulacca Renewable  Energy Project 7082 Nebo 5083 Collinsville Solar stage 2 3684 Glenella 3585 Cloncurry 3086 Smoky Creek Solar Farm 45087 Desailly Renewable Energy Park 25088 Gregory 21589 Woolooga Energy Park 18590 Chinchilla 14091 Brigalow 13092 Bluff Stage 1 12593 Bluff Stage 2 12594 Chinchilla 11595 Chances Plain 10096 Dingo 8597 Theodore Solar Farm 7098 Gympie-Woolooga  Solar Farm 6099 Karribin Solar Farm 50100 Kingaroy 40101 Gold Coast 38102 Innes Park Solar Farm 25103 Chinchilla 20

104 Bulli Creek  2,000105 Sunshine Energy Project  1,500106 Wandoan South  1,000107 Lower Wonga 800108 Majors Creek 400109 Western Downs 390110 Clarke Creek 350111 Raglan 350112 Clarke Creek 300113 Broadsound 296114 Bouldercombe 280115 Edenvale Solar Park 280116 Kidston Stage 2 270117 Aldoga 265118 Rodds Bay 250119 Western Downs  250120 Columboola 240121 Haughton Stage 2 200122 Haughton Stage 3 200123 Jimbour East Solar Farm 200124 Warhook Solar Farm 200125 Blackwater 175126 Comet 160127 Beelbee 150128 Ewerleigh Solar Farm 150129 Dysart 2 Solar Farm 146130 Aramara 140131 Barunggam 140132 Dooroo 120133 Gunsynd Solar Farm 120134 Munna Creek 120135 Cameby Solar Farm 118136 Burdekin Solar Farm 115137 Chinchilla  112138 Moura 110139 Rollingstone 110140 Baralaba 100141 Collinsville North 100

142 Coppabella  100143 Daystar Energy Solar Farm 100144 Dysart 100145 Tieri 96146 Blue Water 80147 Chewko 75148 Bullyard Solar Farm 74149 Atherton Solar Farm 60150 Mareeba 60151 Cape York 55152 Koberinga 55153 Teebar 53154 Kelsey Creek 50155 Ningi Solar Farm 50156 Barcaldine Stage 2 40157 Clare II 38158 Bowen 35159 Branyan Solar Farm 34160 Owanyilla Solar Farm 33161 Woongarra Solar Farm  Stage 1 32162 Dalby 30163 Woongarra Solar Farm  Stage 2 29

NEW SOUTH WALES
164 Coleambally 150165 Finley 133166 Nyngan Solar 102167 Beryl 87168 Moree Solar 56169 Broken Hill Solar 53170 Parkes Solar 51171 Manildra Solar 49172 Griffith Solar 28173 White Rock Solar 20174 Darlington Point 275175 Limondale 249176 Sunraysia Solar Farm 200177 Wellington 174

178 Nevertire 105179 Bomen 100180 Goonumbla 69181 Walcha Energy Project 650182 Buronga Energy Station 400183 Culcairn 400184 Salisbury Solar Farm Stage 1 300185 Salisbury Solar Farm  Stage 2 300186 Tilbuster 300187 Forbes 120188 Daroobalgie Solar Farm 100189 Mumbil Solar Farm 100190 Yarren Hut Solar Farm 28191 Vacy Solar Farm 25192 New England 720193 Parkesbourne 600194 Sundown 600195 Bonshaw Stage 2 300196 Oxley Solar Farm 300197 Walla Walla Solar Farm 300198 Wellington North 300199 Wollar 290200 Gunning Solar 263201 Bonshaw Stage 1 200202 Glenellen 200203 Carrick 138204 Mumbil 137205 Jindera 120206 Silverleaf 120207 Brewongle 112208 Orange Grove 110209 Springdale 100210 Illabo 80211 Quorn Park 80212 Tamworth 64213 Yanco 60214 Dunedoo 55215 Wee Waa 55

216 Wagga North 26217 Maxwell Solar Farm 25218 Tenterfield Solar Farm 25219 Yarrabee Stage 1 300220 Yarrabee Stage 2 300221 Yarrabee Stage 3 300222 Suntop 2 230223 Sapphire Solar 210224 Avonlie 200225 Currawarra 195226 Suntop 170227 Hay Sun Farm 165228 Maryvale 125229 West Wyalong Stage 2 118230 Gunnedah 115231 Sandigo 100232 Sebastopol 90233 Tarleigh Park 90234 West Wyalong Stage 1 90235 Hillston 85236 Mulwala 80237 Wyalong 70238 Narrabri South 60239 Vales Point 55240 Capital Solar 50241 Gilgandra 50242 Gregadoo 47243 Upper Hunter Energy Park  Stage 3 35244 Molong 30245 Riverina 30246 Stringybark Solar Farm 30247 Corowa 27248 Gunnedah 27249 Moama 27250 Junee 26251 Upper Hunter Energy Park  Stage 2 25252 Leeton 24253 Metz 115

254 Jemalong Hybrid Solar Park 50

VICTORIA
255 Numurkah 100256 Karadoc 90257 Bannerton 88258 Wemen 88259 Gannawarra 51260 Kiamal Stage 1 200261 Yatpool 81262 Cohuna Solar Farm 27263 Mokoan Solar Project 200264 Kiamal Stage 2 150265 Kennedys Creek Solar Farm 145266 Lake Mokoan Solar Farm 115267 Heywood Solar Farm 80268 Frasers Solar Farm 75269 Ravenswood Solar Farm 63270 Red Cliffs 60271 Woodvale Evaporation Pond Complex 60272 Wodonga SOL1 54273 Gippsland Renewable  Energy Park 50274 Mooroopna 35275 Ouyen 20276 Corop Solar Farm 320277 Bookar 200278 Raywood Solar Farm 200279 Kerang 122280 Wunghru Stage 2 90281 Baranduda 80282 Baringhup Solar Farm 75283 Goorambat Solar Farm 75284 Morwell 70285 Naring 50286 Stanhope 50287 Lang Lang 30288 Stanhope 30289 Wonthaggi 30

290 Tragowel Solar Farm 510291 Mallee Solar Park 250292 Nowingi 250293 Prairie 240294 Murrawarra 235295 Horsham 130296 Glenrowan 120297 Wunghnu 102298 Lemnos 100299 Macorna 100300 Carisbrook Solar Farm 90301 Girgarre 85302 Lancaster 80303 Congupna 68304 Tatura East 60305 Kerang 40306 Greenswitch 36307 Maffra 30308 Tallygaroopna 30309 Carwarp 100310 Winton 85311 Wangaratta Solar Farm 20

STORAGE SITES  >10MW

WESTERN AUSTRALIA312 Newman Battery Storage Project  35 313 Agnew Mine Hybrid Project   13 314 Asian Renewable Energy Hub   800 315 Mungari   20 

NORTHERN TERRITORY316 Tennant Creek Solar Farm  10,000 

SOUTH AUSTRALIA
317 Hornsdale Power Reserve  100 318 Yorke Peninsula  30 319 Lake Bonney   25 

320 Hornsdale Power Reserve  Stage 2  50 321 Lincoln Gap   10 322 Goyder South Stage 2 1,200 323 Goyder South Stage 1  600 324 Port Augusta Phase 2  400 325 Yoorndoo Ilga Solar Farm   300 326 Highbury  300 327 Kanmantoo Mine Pumped  Hydro  250 328 Robertstown Solar Farm   250 329 Goat Hill  230 330 Twin Creek   215 331 Cultana   200 332 Baroota  200 333 Solar River Stage 2   150 334 Bungama   140 335 Crystal Brook Energy Park   130 336 Whyalla Steel hydro  120 337 Opal Road   100 338 Tailem Bend Solar Farm   100 339 Whyalla Steel   100 340 Pangea Project   100 341 Playford Battery Storage Facility  100 342 Solar River Stage 1   100 343 Sturt   100 344 Middleback Ranges Pumped  Hydro  90 345 Pallamana   66 346 Chaff Mill   50 347 Summerhill Power Station   30 348 Templers BESS  30 349 Snowtown North   21 

QUEENSLAND
350 Wivenhoe 500351 Lower Wonga  1,000 352 Western Downs   580 353 Sunshine Energy Project   500 354 Desailly Renewable Energy Park   400 355 Freedom Energy One  250 

356 Kidston Stage 2   250 357 Coopers Gap   100 358 Kaban Green Power Hub   100 359 Burdekin Hydro  50 360 Chinchilla   20 361 Cape York   20 362 Barcaldine Stage 2   10 

NEW SOUTH WALES
363 Snowy 2.0 2,000 364 Oven Mountain Storage  600 365 Dungowan Dam Pumped Hydro  500 366 Bonshaw Solar Farm  500 367 New England Pumped Hydro  400 368 Bells Mountain Pumped Hydro  250 369 Buronga Energy Station  250 370 Shoalhaven Pumped Hydro Stage 2  235 371 Broken Hill Compressed Air Energy  200 372 Culcairn  200 373 Parkesbourne   200 374 Sebastopol   101 375 Salisbury Solar Farm   100 376 Glenellen   100 377 Hills of Gold   100 378 Currawarra  88 379 Yanco   57 380 Broken Hill Battery  50 381 Burrinjuck Hydro Energy  50 382 Sunraysia Emporium  50 383 Transgrid Battery Western  Sydney  50 384 West Wyalong   50 385 Newcastle BESS  40 386 Illabo Solar Farm   40 387 Yarrabee   35 388 Tarleigh Park   32 389 Jindera   30 390 Oxley Solar Farm   30 391 Wollar   30 

392 Sapphire   30 393 Jemalong Hybrid Solar Park   30 394 Hay Sun Farm   29 395 Darlington Point   25 396 Lockhart River Microgrid   25 397 New England   25 398 Wellington   25 399 Wyalong   25 400 Deepwater   20 401 Hume Hydro Station   20 402 Quorn Park   20 403 Tamworth   19 404 Dunedoo   15 405 Bomen  10 406 Riverina Region BESS  10 407 Western Sydney Smart Battery  10 408 Avonlie  10 

VICTORIA
409 Ballarat  30 410 Gannawarra Energy  Storage System  25 411 Bulgana Green Power Hub   20 412 Kentbruck Green Power Hub   500 413 Murrawarra   300 414 Baringhup Solar Farm   150 415 Kiamal   100 416 Nowingi   80 417 Gippsland Renewable Energy Park   50 418 Stanhope   50 419 Bendigo Mines Pumped Hydro   30 420 Ravenswood Solar Farm   20 421 Inverleigh   12 

TASMANIA
422 Battery of the Nation (Cethana)  600 423 Battery of the Nation (Rowallan)  600 424 Battery of the Nation (Tribute)  500Source: Rystad Energy RenewableCube

Solar Map of 
Australia 2020

This map shows locations of solar projects greater than 20MW and energy storage projects greater than 10MW that are operating, under construction or at various stages of the planning process at February 2020.
Source data courtesy of Rystad Energy, Sydney | ph: (02) 8067 8468, email: sydney@rystadenergy.comCompiled and published by Paragon Media Pty Ltd | ph: (02) 9439 1955, email: editor@ecogeneration.com.auVisit ecogeneration.com.au for the latest news on Australian clean energy projects.For additional copies of this map, visit the EcoGeneration online shop at ecogeneration.com.au/shop and for advertising  enquiries email juliem@paragonmedia.com.auThis map is a schematic representation only. It does not show exact project locations.
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Greater than 24MJ/m2day
Less than 24 but greater than 22MJ/m2day
Less than 22 but greater than 20MJ/m2day
Less than 20 but greater than 18MJ/m2day
Less than 18 but greater than 16MJ/m2day
Less than16MJ/m2day

SOLAR

Operating

Under construction

Project

STORAGE

Operating

Under construction

Project

1

1

1

1 1

1

Operating:  
0MW solar/0MW storage

Under construction:  
0MW solar/0MW storage

Project:  
0MW solar/1,700MW storage

IMAGINING 
THE SUN

www.ingeteam.com

Ingeteam Australia Pty Ltd.iAccelerate Centre, Building 239Innovation Campus, Squires WayNorth Wollongong, NSW 2500 – Australia E-mail: australia@ingeteam.comTel.: +61 455 421 490

Over 1,600 MW 
of PV inverters 
supplied to Australia
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Learn more: fimer.com

Count on us for a 
bright solar future

RENEWABLES 
LEADERS IN DEVELOPMENT APPROVALS, ENVIRONMENTAL ASSESSMENT AND MANAGEMENT SERVICES 0 ngh@nghconsulting.com.au 

www.nghconsulting.com.au
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A large PV array at Wilpena Pound in Victoria.

Solar supporting the European Space Agency's  New Norcia ground station in Western Australia.

Solar is slowly replacing diesel in the Northern Territory.

The Ross River facility near Townsville, Queensland.

Queensland is the leading state for solar  and the pipeline for new projects is huge.

The Royalla Solar Farm,  
close to the nation's capital.
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WESTERN AUSTRALIA

1 Collgar REST 2011 206 Vestas

2 Badgingarra APA Group 2019 130 Siemens 
Gamesa

3 Walkaway 1 Infigen Energy 2016 89 Vestas

4 Emu Downs Wind APA Group 2006 80 Vestas

5 Mumbida Infrastructure Capital Group 2013 55 GE

6 Albany Bright Energy (Synergy, DIF, 

Cbus)

2001 21 Enercon

7 Grasmere Wind Farm Bright Energy (Synergy, DIF, 

Cbus)

2012 14 Enercon

8 Karakin Wind Farm Blair Fox 2013 5 Enercon

9 West Hills Wind Farm Blair Fox 2012 5 Enercon

10 Nine Mile Synergy 2003 4 Enercon

11 Mt Barker Mt Barker Power 2011 2 Enercon

12 Denmark Community Denmark Community 2010 2 Enercon

13 Kalbarri Synergy 2008 2 Enercon

14 Hopetoun Synergy 2004 1 Enercon

15 Hopetown Wind-Diesel Hybrid Verve Energy 2007 1

16 Yandin Wind Farm Alinta Energy 2021 214 Vestas

17 Warradarge DIF 2021 180 Vestas

18 Agnew Mine Hybrid Project 

(Wind)

EDL 2020 18

19 Kondinin (Wind) Lacour Energy 2022 207 Goldwind

20 Waddi Wind Farm Tilt Renewables 2022 145

21 Port Gregory (Wind) Advanced Energy Resources 2019 3 Enercon

SOUTH AUSTRALIA

22 Snowtown Stage 2 Palisade Investment 
Partners

2014 270 Siemens 
Gamesa

23 Lake Bonney Wind Farm Stage 2 Infigen Energy 2008 159 Vestas

24 North Brown Hill Infrastructure Capital Group 2011 132 Suzlon

25 Waterloo Palisade Investment 
Partners

2010 131 Vestas

26 Willogoleche Engie 2019 119 GE

27 Hornsdale Wind Farm Stage 3 Neoen 2017 112 Siemens 
Gamesa

28 Hornsdale Wind Farm Stage 2 Neoen 2017 102 Siemens 
Gamesa

29 Snowtown Stage 1 Tilt Renewables 2008 101 Suzlon

30 Hornsdale Wind Farm Stage 1 Neoen 2017 100 Siemens 
Gamesa

31 Hallet 1 Wind Farm Palisade Investment 
Partners

2008 95 Suzlon

32 Wattle Point Infrastructure Capital Group 2005 91 Vestas

33 Lake Bonney Wind Farm Stage 1 Infigen Energy 2005 81 Vestas

34 Hallet 2 Wind Farm Infrastructure Capital Group 2010 71 Suzlon

35 Mt Millar Meridian Energy 2006 70 Enercon

36 Cathedral Rocks EnergyAustralia 2007 66 Vestas

37 Clements Gap Pacific Hydro 2010 58 Suzlon

38 Bluff Range AGL Energy 2012 53 Suzlon

39 Canunda Engie 2005 46 Vestas

40 Lake Bonney Wind Farm Stage 3 Infigen Energy 2010 39 Vestas

41 Starfish Hill RATCH Power 2003 35 Vestas

42 Coober Pedy Renewable Hybrid  

Project (Wind)
Energy Developments 2017 4 Senvion

43 Lincoln Gap Stage 1 Nexif 2020 126 Senvion

44 Lincoln Gap Stage 2 Nexif 2021 86 Senvion

45 Goyder South Stage 1 (Wind) Neoen 2025 400

46 Palmer Tilt Renewables 2024 375

47 Twin Creek RES 2025 185 Vestas

48 Carmody’s Hill Pacific Hydro 2025 140

49 Crystal Brook Energy Park 

(Wind)

Neoen 2021 125

50 Stony Gap Palisade Investment 
Partners

2023 105

QUEENSLAND

51 Mt Emerald RATCH Power 2019 181 Vestas

52 Windy Hill RATCH Power 2000 12 Enercon

53 Coopers Gap PARF 2020 453 GE

54 Kennedy Energy Park (Wind) Windlab/Eurus Energy 
Holdings

2020 43 Vestas

55 Wide Bay Wind Farm Forest Wind Holdings 2023 1200 TBA

56 Dulacca Renewable Energy  

Project (Wind)
RES 2022 224

57 Kaban Green Power Hub (Wind) Neoen 2023 130

58 Mannuem Wind Farm Australian Energy Wind 

Farm

2023 64

NEW SOUTH WALES

59 Sapphire CWP Renewables 2018 270 Vestas

60 Silverton PARF 2019 200 GE

61 White Rock Wind Farm Stage 1 CECWPC 2018 175 Goldwind

62 Gullen Range Beijing Jingneng Clean  

Energy Australia
2014 166 Goldwind

63 Capital Infigen Energy 2009 141 Suzlon

64 Bodangora Infigen Energy 2019 113 GE

65 Boco Rock EGCO 2014 113 GE

66 Taralga Pacific Hydro 2015 107 Vestas

67 Crookwell 2 Naturgy 2018 91 GE

68 Woodlawn Infigen Energy 2011 48 Suzlon

69 Gunning Wind Acciona 2011 47

70 Cullerin Range Energy Developments 2009 30 Senvion

71 Blayney Tilt Renewables 2001 10 Vestas

72 Hampton Wind Corporation 2001 1 Vestas

73 Bango
CWP Renewables 2021 236 GE

74 Collector RATCH Power 2021 228 Vestas

75 Crudine Ridge CWP Renewables 2020 135 GE

76 Biala
Beijing Jingneng Clean  

Energy Australia
2021 109 Goldwind

77 Uungula CWP Renewables 2025 400

78 Rye Park Tilt Renewables 2022 327

79 Coppabella Goldwind 2023 255 Goldwind

80 Flyers Creek Infigen Energy 2022 155

81 Granite Hills Akuo Energy 2024 121 Vestas

82 Boco Rock Stage 2 CWP Renewables 2023 106

83 Crookwell 3 Naturgy 2024 96

84 Capital 2 Infigen Energy 2023 90

85 Black Springs Wind Corporation 2021 19

VICTORIA
86 Macarthur HRL Morrison/Malakoff 2013 420 Vestas

87 Ararat Partners Group 2017 240 GE

88 Waubra Acciona 2009 192 Acciona

89 Mt Gellibrand Acciona 2018 132 Acciona

90 Mount Mercer Meridian Energy 2014 131 Senvion

91 Bald Hills Infrastructure Capital Group 2015 109 Senvion

92 Crowlands Pacific Hydro 2019 80 Senvion

93 Oaklands Hill Challenger Life 2012 63 Suzlon

94 Cape Bridgewater Pacific Hydro 2008 59 Senvion

95 Salt Creek Tilt Renewables 2018 54 Vestas

96 Challicum Hills Pacific Hydro 2003 53 NEG

97 Cape Nelson South Pacific Hydro 2009 44 Senvion

98 Kiata
John Laing 2017 32 Vestas

99 Yambuk Pacific Hydro 2005 30 NEG

100 Yaloak South Pacific Hydro 2018 29 Senvion

101 Cape Sir William Grant Pacific Hydro 2015 25 Senvion

102 Cape Nelson North Pacific Hydro 2015 23 Senvion

103 Toora
Transfield 2002 21 Vestas

104 Coonooer Bridge Eurus Energy Corporation 2016 20 Vestas

105 Mortons Lane CGN Wind Energy 2013 20 Goldwind

106 Codrington Pacific Hydro 2001 18 AN

107 Wonthaggi Energy Developments 2005 12 Senvion

108 Yawong Epic Energy 2019 7 Vestas

109 Maroona BayWa 2018 7 Vestas

110 Chepstowe BayWa 2015 6 Senvion

111 Timboon West Epic Energy 2019 6 Vestas

112 Hepburn Hepburn Communiy  
Wind Park Co-op

2011 4 Senvion

113 Stockyard Hill Goldwind 2021 530 Goldwind

114 Dundonnell Tilt Renewables 2021 336 Vestas

115 Moorabool Goldwind 2021 321 Goldwind

116 Murrawarra Stage 1 Partners Group 2020 226 Senvion

117 Bulgana Green Power Hub 

(Wind)

Neoen 2020 194 Siemens 
Gamesa

118 Berrybank Stage 1 Naturgy 2021 180 Vestas

119 Mortlake South Acciona 2021 158 Nordex

120 Lal Lal (Yendon) Northleaf Capital 2020 144 Vestas

121 Lal Lal (Elaine) Northleaf Capital 2020 84 Vestas

122 Cherry Tree John Laing 2021 58 Vestas

123 Ferguson BayWa 2021 11

124 Golden Plains WestWind 2025 800 GE

125 Ryan Corner Naturgy 2022 224

126 Murrawarra Stage 2 RES/Macquarie Capital 2024 203

127 Berrybank Stage 2 Naturgy 2022 122

128 Alberton Synergy Wind 2025 102

129 Nhill
BayWa 2025 7 Senvion

130 Spring Hill BayWa 2023 7

TASMANIA

131 Musselroe Woolnorth 2014 168 Vestas

132 Studland Bay Woolnorth 2007 75 Vestas

133 Bluff Point Woolnorth 2004 65 Vestas

134 Wild Cattle Hill PowerChina Resources 2020 144 Goldwind

135 Granville Harbour Palisade Investment 
Partners

2021 112 Vestas

136 St Patricks Plains Epuron 2024 300

137 Western Plains Epuron 2024 46

138 Low Head Low Head Wind Farm  
Pty Ltd

2022 30

139 Port Latta Nekon 2022 25

Wind Map of 
Australia 2020

The Wind Map of Australia 2020 shows approximate locations of major wind projects that are operating, under construction or in the planning 

process as of December 2019. Source data courtesy of Rystad Energy, Sydney | ph: (02) 8067 8468, email: sydney@rystadenergy.com

Compiled and published by Paragon Media | ph: (02) 9439 1955, email: editor@ecogeneration.com.au

For addition copies of this map visit the EcoGeneration online shop at ecogeneration.com.au/shop

For advertising enquiries email Julie McConachy at juliem@paragonmedia.com.au
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West Hills Wind Farm has entered  

its eighth year of service.

The Emu Downs Wind Farm  

at Badgingarra National Park.

Southwest Victoria is a favoured location for developers.

Wind turbines have been a feature in  

parts of Tasmania since the late 1990s.

Turbines generate near Ballarat as 

farming continues undisturbed.

The coastline near Albany, Western Australia,  

is a prime site for wind resources.

Coopers Gap is Australia's largest  

wind farm — for now. 

The trees show why it  

is called Windy Hill.

Wind power north of 

Bungendore, NSW.
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Australia’s largest independent  

O&M service provider.

+61 2 9867 5500
enquiries@twps.com.au

www.twps.com.au

Australia’s leader in specialist services  

for the wind energy industry

To find out more about RIGCOM’s services  

for the wind energy industry,  

call 1300 893 230, visit www.rigcom.com.au  

or email admin@rigcom.com.au

RIGCOM provides wind farm owners and 

manufacturers with repair, maintenance and 

inspection services to improve the efficiency 

and lifespan of their plant, including:

• Blade inspections

• Composite repair

• Multiple Leading Edge Protection applications

• Tower coating maintenance and repair 

• Unmanned Aerial Vehicle (UAV) inspections

• Blade repair training coming in 2020

An Industry leader  
in High Voltage Solutions 

We offer specialist design, construction, 

commissioning and maintenance of high 

voltage infrastructure. Unrivalled portfolio 

of electrical balance of plant for renewable 

projects (over 4GW since 1996), including  

43 wind farms across Australia.

ADELAIDE
T  +61 8  8291 7800

MELBOURNE
T  +61 3 8848 1888 

SYDNEY
T  +61 2 9645 9100 

BRISBANE
T  +61 7 3029 1146

W  conpower.com.au  

E  mail@conpower.com.au

GE’s CYPRESS PLATFORM

Revolutionizing our ooerings and providing 

greater  exibility to address unique site 

conditions and requirements.

ge.com/renewableenergy 

REDEFINING THE FUTURE

OF WIND POWER

Inspection, Testing  
& Certification for  

Wind Farm procurement, 

construction & maintenance. 

Specialised NDT Solutions

CONTACT: Hamish Sinclair  hamish.sinclair@bureauveritas.com
+61 438 636 652

RENEWABLES 

LEADERS IN DEVELOPMENT APPROVALS, 

ENVIRONMENTAL ASSESSMENT AND 

MANAGEMENT SERVICES 

0 ngh@nghconsulting.com.au 

www.nghconsulting.com.au
Email: reception@w-wind.com.au

Phone: 03 5421 9999

Website: w-wind.com.au

Using clean energy and innovation  

to bring light to people’s lives
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Operating: 0MW solar/0MW storageUnder construction: 25MW solar/0MW storageProject: 10,000MW solar/10,000MW storage

Operating: 20MW solar/35MW storageUnder construction: 130MW solar/13MW storageProject: 8,005MW solar/820MW storage

Operating: 220MW solar/155MW storageUnder construction: 110MW solar/60MW storageProject: 5,863MW solar/5,672MW storage

Operating: 1,450MW solar/500MW storageUnder construction: 276MW solar/0MW storageProject: 16,535MW solar/3,280MW storage

Operating: 729MW solar/0MW storageUnder construction: 1,172MW solar/0MW storageProject: 11,844MW solar/6,716MWh storage

Operating: 417MW solar/55MW storageUnder construction: 308MW solar/20MW storageProject: 5,290MW solar/1,292MW storage

SOLAR SITES >20MW

WESTERN AUSTRALIA
1 Emu Downs 202 Merredin 1003 Greenough River Stage 2 304 Asian Renewable Energy Hub  4,7805 Murchinson Renewable   

 Hydrogen Project  2,5006 Waroona Solar Farm 1807 Benger Solar Farm 1008 Mungari 1009 Cunderdin Solar 10010 Kondinin 5011 Walkaway 2 4512 Waddi Solar Farm 4013 Byford 
3014 Collie 
2015 Chichester Solar Farm 60

NORTHERN TERRITORY
16 Katherine Solar 2517 Tennant Creek Solar Farm 10,000

SOUTH AUSTRALIA
18 Bungala Phase 1 11019 Tailem Bend 11020 Bungala Phase 2 11021 Cultana Phase 2 48022 Goyder South Stage 2 40023 Yoorndoo Ilga Solar Farm 40024 Yorkeys Crossing 25025 Goyder South Stage 1 20026 Whyalla Stage 2 15027 Opal Road 12528 Mannum Solar Farm 10029 Port Germein 10030 Loxton 240

31 Solar River Stage 2 20032 Pallamana 17633 Chaff Mill 10034 Mannum Solar Farm  Phase 2 2535 Port Augusta Renewable   
 Energy Park Phase 2 50036 Bridle Track 30037 Bungama 28038 Cultana 28039 Sturt 

25340 Solar River Stage 1 20041 Whyalla 16042 Crystal Brook Energy Park 15043 Robertstown Solar Farm  Phase 1 12544 Robertstown Solar Farm  Phase 2 12545 Robertstown Solar Farm  Phase 3 12546 Robertstown Solar Farm  Phase 4 12547 Tailem Bend Stage 2 9048 Pangea Project 5049 Snowtown North 4450 Port Augusta Renewable Energy Park 110

QUEENSLAND
51 Daydream 15052 Sun Metals Solar 12553 Ross River Solar 12054 Darling Downs Solar 11055 Clare Solar 10056 Haughton Stage 1 10057 Lilyvale 10058 Clermont 7559 Susan River Solar 7560 Emerald 6861 Rugby Run Stage 1 6562 Childers 5863 Hamilton Solar 5864 Whitsunday 5865 Hayman 50

66 Kidston Solar 5067 Collinsville Solar 4368 Oakey Solar 2569 Barcaldine 2070 Yarranlea 10071 Warwick 6472 Oakey 2 5573 Brigalow 3074 Middlemount 2775 Teebar Stages 2 & 3 11276 Emerald 11077 Rugby Run Stage 2 10578 Crinum Creek 10079 Upper Haughton 10080 Gladstone 7881 Dulacca Renewable  Energy Project 7082 Nebo 
5083 Collinsville Solar stage 2 3684 Glenella 3585 Cloncurry 3086 Smoky Creek Solar Farm 45087 Desailly Renewable Energy Park 25088 Gregory 21589 Woolooga Energy Park 18590 Chinchilla 14091 Brigalow 13092 Bluff Stage 1 12593 Bluff Stage 2 12594 Chinchilla 11595 Chances Plain 10096 Dingo 

8597 Theodore Solar Farm 7098 Gympie-Woolooga  Solar Farm 6099 Karribin Solar Farm 50100 Kingaroy 40101 Gold Coast 38102 Innes Park Solar Farm 25103 Chinchilla 20

104 Bulli Creek  2,000105 Sunshine Energy Project  1,500106 Wandoan South  1,000107 Lower Wonga 800108 Majors Creek 400109 Western Downs 390110 Clarke Creek 350111 Raglan 350112 Clarke Creek 300113 Broadsound 296114 Bouldercombe 280115 Edenvale Solar Park 280116 Kidston Stage 2 270117 Aldoga 265118 Rodds Bay 250119 Western Downs  250120 Columboola 240121 Haughton Stage 2 200122 Haughton Stage 3 200123 Jimbour East Solar Farm 200124 Warhook Solar Farm 200125 Blackwater 175126 Comet 160127 Beelbee 150128 Ewerleigh Solar Farm 150129 Dysart 2 Solar Farm 146130 Aramara 140131 Barunggam 140132 Dooroo 120133 Gunsynd Solar Farm 120134 Munna Creek 120135 Cameby Solar Farm 118136 Burdekin Solar Farm 115137 Chinchilla  112138 Moura 
110139 Rollingstone 110140 Baralaba 100141 Collinsville North 100

142 Coppabella  100143 Daystar Energy Solar Farm 100144 Dysart 100145 Tieri 
96146 Blue Water 80147 Chewko 75148 Bullyard Solar Farm 74149 Atherton Solar Farm 60150 Mareeba 60151 Cape York 55152 Koberinga 55153 Teebar 

53154 Kelsey Creek 50155 Ningi Solar Farm 50156 Barcaldine Stage 2 40157 Clare II 
38158 Bowen 
35159 Branyan Solar Farm 34160 Owanyilla Solar Farm 33161 Woongarra Solar Farm  Stage 1 32162 Dalby 

30163 Woongarra Solar Farm  Stage 2 29

NEW SOUTH WALES
164 Coleambally 150165 Finley 

133166 Nyngan Solar 102167 Beryl 
87168 Moree Solar 56169 Broken Hill Solar 53170 Parkes Solar 51171 Manildra Solar 49172 Griffith Solar 28173 White Rock Solar 20174 Darlington Point 275175 Limondale 249176 Sunraysia Solar Farm 200177 Wellington 174

178 Nevertire 105179 Bomen 100180 Goonumbla 69181 Walcha Energy Project 650182 Buronga Energy Station 400183 Culcairn 400184 Salisbury Solar Farm Stage 1 300185 Salisbury Solar Farm  Stage 2 300186 Tilbuster 300187 Forbes 120188 Daroobalgie Solar Farm 100189 Mumbil Solar Farm 100190 Yarren Hut Solar Farm 28191 Vacy Solar Farm 25192 New England 720193 Parkesbourne 600194 Sundown 600195 Bonshaw Stage 2 300196 Oxley Solar Farm 300197 Walla Walla Solar Farm 300198 Wellington North 300199 Wollar 290200 Gunning Solar 263201 Bonshaw Stage 1 200202 Glenellen 200203 Carrick 138204 Mumbil 137205 Jindera 120206 Silverleaf 120207 Brewongle 112208 Orange Grove 110209 Springdale 100210 Illabo 
80211 Quorn Park 80212 Tamworth 64213 Yanco 
60214 Dunedoo 55215 Wee Waa 55

216 Wagga North 26217 Maxwell Solar Farm 25218 Tenterfield Solar Farm 25219 Yarrabee Stage 1 300220 Yarrabee Stage 2 300221 Yarrabee Stage 3 300222 Suntop 2 230223 Sapphire Solar 210224 Avonlie 200225 Currawarra 195226 Suntop 170227 Hay Sun Farm 165228 Maryvale 125229 West Wyalong Stage 2 118230 Gunnedah 115231 Sandigo 100232 Sebastopol 90233 Tarleigh Park 90234 West Wyalong Stage 1 90235 Hillston 
85236 Mulwala 80237 Wyalong 70238 Narrabri South 60239 Vales Point 55240 Capital Solar 50241 Gilgandra 50242 Gregadoo 47243 Upper Hunter Energy Park  Stage 3 35244 Molong 

30245 Riverina 30246 Stringybark Solar Farm 30247 Corowa 
27248 Gunnedah 27249 Moama 
27250 Junee 
26251 Upper Hunter Energy Park  Stage 2 25252 Leeton 
24253 Metz 

115

254 Jemalong Hybrid Solar Park 50

VICTORIA
255 Numurkah 100256 Karadoc 90257 Bannerton 88258 Wemen 

88259 Gannawarra 51260 Kiamal Stage 1 200261 Yatpool 
81262 Cohuna Solar Farm 27263 Mokoan Solar Project 200264 Kiamal Stage 2 150265 Kennedys Creek Solar Farm 145266 Lake Mokoan Solar Farm 115267 Heywood Solar Farm 80268 Frasers Solar Farm 75269 Ravenswood Solar Farm 63270 Red Cliffs 60271 Woodvale Evaporation Pond Complex 60272 Wodonga SOL1 54273 Gippsland Renewable  Energy Park 50274 Mooroopna 35275 Ouyen 

20276 Corop Solar Farm 320277 Bookar 200278 Raywood Solar Farm 200279 Kerang 122280 Wunghru Stage 2 90281 Baranduda 80282 Baringhup Solar Farm 75283 Goorambat Solar Farm 75284 Morwell 70285 Naring 
50286 Stanhope 50287 Lang Lang 30288 Stanhope 30289 Wonthaggi 30

290 Tragowel Solar Farm 510291 Mallee Solar Park 250292 Nowingi 250293 Prairie 240294 Murrawarra 235295 Horsham 130296 Glenrowan 120297 Wunghnu 102298 Lemnos 100299 Macorna 100300 Carisbrook Solar Farm 90301 Girgarre 85302 Lancaster 80303 Congupna 68304 Tatura East 60305 Kerang 
40306 Greenswitch 36307 Maffra 
30308 Tallygaroopna 30309 Carwarp 100310 Winton 
85311 Wangaratta Solar Farm 20

STORAGE SITES  >10MW

WESTERN AUSTRALIA
312 Newman Battery Storage Project  35 313 Agnew Mine Hybrid Project   13 314 Asian Renewable Energy Hub   800 315 Mungari   20 

NORTHERN TERRITORY
316 Tennant Creek Solar Farm  10,000 

SOUTH AUSTRALIA
317 Hornsdale Power Reserve  100 318 Yorke Peninsula  30 319 Lake Bonney   25 

320 Hornsdale Power Reserve  Stage 2  50 321 Lincoln Gap   10 322 Goyder South Stage 2 1,200 323 Goyder South Stage 1  600 324 Port Augusta Phase 2  400 325 Yoorndoo Ilga Solar Farm   300 326 Highbury  300 327 Kanmantoo Mine Pumped  Hydro  250 328 Robertstown Solar Farm   250 329 Goat Hill  230 330 Twin Creek   215 331 Cultana   200 332 Baroota  200 333 Solar River Stage 2   150 334 Bungama   140 335 Crystal Brook Energy Park   130 336 Whyalla Steel hydro  120 337 Opal Road   100 338 Tailem Bend Solar Farm   100 339 Whyalla Steel   100 340 Pangea Project   100 341 Playford Battery Storage Facility  100 342 Solar River Stage 1   100 343 Sturt  
 100 344 Middleback Ranges Pumped  Hydro  90 345 Pallamana   66 346 Chaff Mill   50 347 Summerhill Power Station   30 348 Templers BESS  30 349 Snowtown North   21 

QUEENSLAND
350 Wivenhoe 500351 Lower Wonga  1,000 352 Western Downs   580 353 Sunshine Energy Project   500 354 Desailly Renewable Energy Park   400 355 Freedom Energy One  250 

356 Kidston Stage 2   250 357 Coopers Gap   100 358 Kaban Green Power Hub   100 359 Burdekin Hydro  50 360 Chinchilla   20 361 Cape York   20 362 Barcaldine Stage 2   10 

NEW SOUTH WALES
363 Snowy 2.0 2,000 364 Oven Mountain Storage  600 365 Dungowan Dam Pumped Hydro  500 366 Bonshaw Solar Farm  500 367 New England Pumped Hydro  400 368 Bells Mountain Pumped Hydro  250 369 Buronga Energy Station  250 370 Shoalhaven Pumped Hydro Stage 2  235 371 Broken Hill Compressed Air Energy  200 372 Culcairn  200 373 Parkesbourne   200 374 Sebastopol   101 375 Salisbury Solar Farm   100 376 Glenellen   100 377 Hills of Gold   100 378 Currawarra  88 379 Yanco  

 57 380 Broken Hill Battery  50 381 Burrinjuck Hydro Energy  50 382 Sunraysia Emporium  50 383 Transgrid Battery Western  Sydney  50 384 West Wyalong   50 385 Newcastle BESS  40 386 Illabo Solar Farm   40 387 Yarrabee   35 388 Tarleigh Park   32 389 Jindera   30 390 Oxley Solar Farm   30 391 Wollar  
 30 

392 Sapphire   30 393 Jemalong Hybrid Solar Park   30 394 Hay Sun Farm   29 395 Darlington Point   25 396 Lockhart River Microgrid   25 397 New England   25 398 Wellington   25 399 Wyalong   25 400 Deepwater   20 401 Hume Hydro Station   20 402 Quorn Park   20 403 Tamworth   19 404 Dunedoo   15 405 Bomen 
 10 406 Riverina Region BESS  10 407 Western Sydney Smart Battery  10 408 Avonlie 
 10 

VICTORIA
409 Ballarat  30 410 Gannawarra Energy  Storage System  25 411 Bulgana Green Power Hub   20 412 Kentbruck Green Power Hub   500 413 Murrawarra   300 414 Baringhup Solar Farm   150 415 Kiamal   100 416 Nowingi   80 417 Gippsland Renewable Energy Park   50 418 Stanhope   50 419 Bendigo Mines Pumped Hydro   30 420 Ravenswood Solar Farm   20 421 Inverleigh   12 

TASMANIA
422 Battery of the Nation (Cethana)  600 423 Battery of the Nation (Rowallan)  600 424 Battery of the Nation (Tribute)  500Source: Rystad Energy RenewableCube

Solar Map of Australia 2020
This map shows locations of solar projects greater than 20MW and energy storage projects greater than 10MW 

that are operating, under construction or at various stages of the planning process at February 2020.Source data courtesy of Rystad Energy, Sydney | ph: (02) 8067 8468, email: sydney@rystadenergy.com
Compiled and published by Paragon Media Pty Ltd | ph: (02) 9439 1955, email: editor@ecogeneration.com.au

Visit ecogeneration.com.au for the latest news on Australian clean energy projects.
For additional copies of this map, visit the EcoGeneration online shop at ecogeneration.com.au/shop and for advertising  

enquiries email juliem@paragonmedia.com.auThis map is a schematic representation only. It does not show exact project locations.
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Less than16MJ/m2day

SOLAR

Operating

Under construction
Project

STORAGE

Operating

Under construction
Project

1

1

1

1
1

1

Operating:  
0MW solar/0MW storage

Under construction:  
0MW solar/0MW storage

Project:  
0MW solar/1,700MW storage

IMAGINING 
THE SUN

www.ingeteam.com

Ingeteam Australia Pty Ltd.
iAccelerate Centre, Building 239
Innovation Campus, Squires Way
North Wollongong, NSW 2500 – Australia

E-mail: australia@ingeteam.com
Tel.: +61 455 421 490

Over 1,600 MW 
of PV inverters 
supplied to Australia

C

M

Y

CM

MY

CY

CMY

K

ai158209898615_EcoGeneration 100x70mm.pdf   1   19/02/2020   8:56:27

Learn more: fimer.com

Count on us for a bright solar future

RENEWABLES 
LEADERS IN DEVELOPMENT APPROVALS, ENVIRONMENTAL ASSESSMENT AND MANAGEMENT SERVICES 0 ngh@nghconsulting.com.au www.nghconsulting.com.au

1

18

19

51

5253

54

55

56

57

58

59

60

61

62

63
6465

66

67

68

69

164

165

166

167

168

169

170
171

172

173

255

256

257
258

259

2

3

16

20

70

71

72

73

74

174

175
176

177180

178

179

260

261

262

282

204

311

4

5

6

7

8

9

10

11

12

13

14

15

17

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35
36

37

38

39

40

41

42

43

44
45

46

47

48

49

50

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92
93

94
95

96

97

98

99

100

101

102148

103
109

104

105

155

115
123

130

159

160

161

162

163

153
131

124

127

133

134

135

128

137
119

120 107

106

108

116

121122
136

152157

154

158

141

139
146

147
149

150

151

110

111117

118

112
113

125

138

140

129
144

145
156

142

126

114

132
143

181

182

183

184

185

186

196

197

194

223

195
201

218

206

207

208
212

230

246
253

248

243251

244

238

239

240

217

215

187
188

189

198
199

190

191

192

193
200

202

203
209

210

213
252

216

219
220

221

229

224

231

242

232
250

245

225

236249
293294

295

247

263265

268

273

274

279
305

306

309

307

281296
283

284

280

276

277

275

269

271278

272

270291

292

266

267

264

233

227

235 211254

234
237

222 204
226 228

241
214

285

286

287

289

288

290299 297

298

300

301 302

303
308

310
304

205

314
316

315

322323

324

325

326

327

328
330

331

332

333
342

343

347

349

348

346

344

345

334
335

338

339

340
341

336

337

329

351

352

352

357

360

354

361

355

356

358

359

362

363

364

365

403

377

366
400

392

367

390375

368

404

391

393

402

383
407

384
399

385

398

369

382

370

371

372

376

401

373

374

405
408

406

386387

394

395

396

388

389

381
378

379

380

397

412

413

414

417

418

419
420

421

415

416

422

423424

313

320

321

411

312

317

318

319
409

410

350

A large PV array at Wilpena Pound in Victoria.

Solar supporting the European Space Agency's  New Norcia ground station in Western Australia.

Solar is slowly replacing diesel in the Northern Territory.

The Ross River facility near Townsville, Queensland.

Queensland is the leading state for solar  and the pipeline for new projects is huge.

The Royalla Solar Farm,  
close to the nation's capital.
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HYDROGEN

available in some major markets but the 
technology is likely to be overtaken by 
electric vehicles powered by large batteries. 

Emissions-free hydrogen is made when 
electrolysers powered by clean energy split 
water into its constituent components: 
hydrogen and oxygen. In a grid where 
supply is increasingly dictated by the 
oscillating output of wind and solar plants, 
electrolysers can provide dynamic and 
productive load. 

“When you plug them into the grid 
electrolysers become quite controllable 
loads, and that becomes a really useful way 
of managing the grid when there is lots of 
intermittent and fluctuating energy sources 
feeding into it,” Roberts says, also pointing 
to electrolysers’ potential role in providing 
grid services.

The announcements of hydrogen mega-
projects around Australia may sound 
ambitious until they are weighed against the 
export markets that are gearing up around 
the globe. Japan is engineering its economy 
to clean energy on a vast scale, with plans to 
adapt power generation, mobility and 
industry towards hydrogen as an energy 
source. South Korea and Germany are also 
in the market to import Australian 
renewable hydrogen.

The only problem is that storing hydrogen 
and moving it has been the traditional 
problem when getting hydrogen energy 
systems working at scale, Roberts says. 

ARENA is also boosting the prospects for 
hydrogen with its Hydrogen Deployment 
Funding Round, where $70 million in grant 
funding will support commercial-scale 
electrolyser projects with a capacity of 
10MW or greater. The CEFC’s Advancing 
Hydrogen Fund is brimming with $300 
million to deploy as it sees fit “to support the 
growth of a clean, innovative, safe and 
competitive Australian hydrogen industry”. 

The funding is part of the federal 
government’s effort to reduce the cost of 
renewable hydrogen to below $2 a kilo, a level 
it believes will make it competitive as a 
transport fuel. The hydrogen target and 
ARENA funding are in response to the 
government adopting Chief Scientist Dr Alan 
Finkel’s National Hydrogen Strategy.

SEPARATION ANXIETY
If you believe that coal is imminently about 
to be dumped as an energy source by a world 
that’s suddenly gone green, then Australia 
looks well positioned to neatly replace it 
with hydrogen as a major export and 
happily steam ahead. The lucky country 
strikes again! But it’s just not that easy, says 
BloombergNEF global head of industry and 
building decarbonisation Kobad Bhavnagri.

“The concept of exporting hydrogen is a 
bit overcooked. The economics just do not 
support the idea that you will be able to have 
a massive hydrogen export industry,” 
Bhavnagri says. “To liquify hydrogen you 

VERY, VERY COLD
A common method of adapting the gas for 
transport is to add nitrogen and lock the 
hydrogen into ammonia, which is already 
one of the most-traded chemical 
commodities worldwide. Another method is 
to cool it to -250°C, close to zero Kelvin  
– the Universal limit for frigidity – and 
pump it into tanks.

“There are a few different pathways now 
where we can store and move hydrogen 
around, and they are all at that point where 
they are pretty close to being demonstrated 
if not at full scale then at pilot scale,” 
Roberts says. “There is a real sense there is 
momentum that we haven’t seen before.”

The downside with ammonia is there is 
another efficiency loss, however, as the 
round-trip efficiency loss of ammonia is 
lower than for hydrogen. But researchers at 
CSIRO and Fortescue have developed a 
method to convert ammonia back to 
hydrogen in a single step, Roberts says. 

“Hydrogen can be stored almost 
indefinitely, so it can begin to play this 
separate role to a battery around longer-
term storage – months and seasons as 
opposed to much shorter timeframes,” he 
says. “We can build bigger grids with more 
renewable energy in it.”

The National Hydrogen Strategy has set  
a goal for 2030 that includes gas injection 
projects, where hydrogen can replace some 
natural gas supply. A
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The economics of exporting  
hydrogen are challenging.

ECO0820_BigHydrogen.indd   48ECO0820_BigHydrogen.indd   48 03-Jul-20   12:10:41 PM03-Jul-20   12:10:41 PM



www.ecogeneration.com.au   August 2020  ecogeneration  |  49

HYDROGEN

would be consuming about 25% of the 
energy that’s in the hydrogen, and that just 
kills the economics.”

If Australia could produce hydrogen for 
$1/kg, which is a possible future scenario, 
“it would cost another $2/kg to put that 
hydrogen on a boat,” Bhavnagri says, and 
that destroys the prospects of exporting 
hydrogen. “Any country that would be a 
potential importer should be generating the 
hydrogen on their own stores instead, and 
they would be able to do that for half the 
price they would be able to receive imported 
hydrogen on a ship.”

So why are people announcing gigawatt-
scale solar and wind projects leveraged on 
producing exportable hydrogen?

“There is a lot of excitement and hype 
about the concept of exporting hydrogen 
because it fits a mental model Australians 
have about exports being the route of our 
economic prosperity,” Bhavnagri says. “We 
love the idea of putting something on a ship 
and sending it overseas.”

Slowly, however, people are getting wise 
to the fact that the economics don’t really 
work. “The physics and the economics of 
getting LNG on a ship are much better than 
they are for hydrogen.”

Instead, Australia might think about 
producing hydrogen derivatives such as 
ammonia or steel made using hydrogen. 
“Instead of exporting the hydrogen, you 
export the goods you make using hydrogen.” 

Maloney sees a parallel with gas, where 
20 years ago the task of exporting LNG 
appeared to be monstrous. “Hydrogen has 
challenges, there is no doubt about that, but 
a lot of technical minds are working on it.  
I think there is a pathway to exporting 
hydrogen in multiple formats: ammonia, 
liquid hydrogen. And there is also a pathway 
to bringing down the cost of hydrogen.”

Electrolyser technology has proven itself 
over the past hundred years or so, although 
as the prices of gas and oil fell 50 or so years 
ago electrolysis as a preferred method of 
hydrogen production gave way to steam 
methane reforming and coal gasification.

Maloney expects the cost of electrolysis 
will fall as manufacturing shifts from the 

US and Europe to China. It happened with 
solar and wind, so we can expect the same 
with hydrogen. As electrolysers become a 
smaller portion of the cost of hydrogen, 
electricity input will hold more sway in 
investment decisions. “The downward trend 
in renewable energy costs will bring 
hydrogen closer to becoming economical,” 
Maloney says. “That’s when you get 
hydrogen down to below $2 a kilo.”

Based on recent electrolyser contracts 
around the world he expects a project can 
take 12-24 months to deliver.

Export markets for Australia are already 
engineering their energy infrastructure to 
hydrogen, from coal-fired to fuel cells that 
can adapt to multiple uses including 
converting back to electricity, transportation, 
off-grid generation and “multiple uses across 
the energy spectrum”.

Maloney tells EcoGeneration he is in 
discussions with a number of different 
projects across Australia, although he says 
they will require grant funding from 
ARENA and potentially state governments. 
These are the 10-20MW electrolysers slated 
most probably for domestic industry, not the 
mega-projects announced for exports from 
Western Australia or Queensland.

“We are competing against other 
countries with competitive advantages in 
renewable energy costs, such as the Middle 
East.” If Australia gears up for hydrogen 
export, it won’t be a free ride. 

Ammonia can be used as a fuel, but if you 
want to convert ammonia back to hydrogen 
“the economics get smashed”, he says. 

Smart companies are looking to build 
experience, Bhavnagri says, but it’s unlikely 
multibillion-dollar investments will get the 
go ahead for some years to come. “It’s 
further away than that.”

The cost of producing hydrogen from 
renewables is primed to fall, Bhavnagri says, 
but demand needs to be created to drive 
down costs, and a wide range of delivery 
infrastructure needs to be built. “That won’t 
happen without new government targets 
and subsidies.”

Hydrogen is very unlikely to become as 
cheap as fossil fuels, and it looks pretty 

much impossible for it to become as cheap as 
the cheapest fossil fuels – natural gas in the 
US or Saudi Arabia — he says. Canada and 
Saudi Arabia are among the serious 
contenders as competitive exporters.

The money committed by the federal 
government via ARENA and the CEFC is 
substantial in the global scheme of things, 
Bhavnagri says, although a comprehensive 
strategy would include a net zero emissions 
target. “Australian states and territories 
have proposed those, but at a federal level 
we don’t have that sort of clarity.”

GAS PARALLEL
With $300 million at its disposal, decisions 
by the CEFC can offer a strong signal to 
investors. How realistic, then, is the idea we 
can become a major exporter of hydrogen? 
“It’s very realistic, the question is the 
timeframe,” says CEFC head of hydrogen 
Rupert Maloney. 

Hydrogen is required as an energy source 
if the world is to decarbonise, Maloney says. 
“You can’t electrify the whole energy system 
[which is dominated by oil, gas and coal]. 
You need the flexibility of a molecule across 
the energy system – energy by itself doesn’t 
provide that,” he says. “The reason 
everyone’s getting excited about hydrogen is 
you can take that renewable energy through 
the electricity system and turn it into a 
molecule which has similar flexibility to gas 
and oil in today’s energy system.”A
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If Australia could produce hydrogen for $1/kg, 
which is a possible future scenario, “it would cost 
another $2/kg to put that hydrogen on a boat”.
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TrinaPro Mega targets utility-scale PV

The Chinese solar manufacturer is rolling out an all-on-one solution aimed  
at developers of utility-scale solar plants.

As the world inevitably turns away from 
reliance on fossil fuels, clean energy 
technology firms are scaling up their 
offerings to developers of the electricity 
generation plants that will power 
economies around the world.

Chinese PV giant Trina Solar is looking 
over the horizon with the global launch of 
TrinaPro Mega, a high-power smart PV 
solution featuring modules with power 
output exceeding 500W. With further 
improvements in product selection and 
integrated design, the solution enhances 
the overall system performance and 
reduces the levelized cost of energy.

Following the debut of the Vertex 
500W-plus module in February, TrinaPro 
Mega delivers an optimized solution for 
the application of Vertex modules in 
downstream systems.

The TrinaPro solution integrates bifacial 
and high-efficiency PV modules with smart 
tracking systems and reliable inverters. It 
features integrated services and a smart 
O&M management platform, lowering the 
balance-of-system cost by up to 15% and 
increasing power generation by up to 8%, 
the company says.

“By enhancing ultra-high power module 
performance and lowering the LCOE, 
TrinaPro Mega brings stable investment 
returns,” said Trina Solar vice general 
manager and vice president Yin Rongfang. 

The utility-scale solution enables the 
installation of more modules onto each 

individual tracker structure, a 
spokesman for the company 
says, with up to 120 modules 
per tracker as compared to 
around 90 previously. 
TrinaPro Mega is also 
available with 196kW multi 
MPPT string inverters with an 
increased IMPP rating of 30A, 
improved from the 26A 
earlier version, to better 
cater for the integration of 
high-performance bifacial 
modules into the platform.  

The company claims that 
the solution provides an 
8-15% lower BOS cost and 
3-8% increase in power generation as 
compared to its first version of TrinaPro. 

“We anticipate Australia will be TrinaPro 
Mega’s biggest market in the Asia-Pacific 
region outside of China,” the spokesman 
told EcoGeneration. “Even as sites in this 
market become increasingly challenging, 
Australian customers still expect lower 
BOS and installation costs and lower 
LCOE. Australia’s relatively high labour 
costs also means the new mounting 
system — that is quicker to install — will be 
very appealing.

“Another benefit of TrinaPro, that we 
believe will be particularly appealing to 
Australian customers, is the fact TrinaPro 
is an ‘all in one’ solution. Australia is far 
away from everywhere else in the world 

and solar farm developments in Australia 
are moving further and further away from 
the metropolitan cities. This creates a real 
logistical challenge for EPCs. They need to 
deliver the project on time and on budget. 

“Having a single window delivery 
system, where all the components come 
from one source, overcomes the logistical 
challenge as the customer no longer 
needs to coordinate with so many 
different suppliers. This unique element of 
the TrinaPro solution also streamlines the 
pre-sale contract phase considerably, 
enabling projects to get started sooner.”

The product will go on sale in Australia 
in the third quarter of the year, the 
company says.

NEWS | SOLAR INSTALLER
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A TrinoPro project in Tong Chuan, China.
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Sofar Solar  
lands in Australia

As more and more Australians choose to take energy matters 
into their own hands and invest in rooftop PV, global 
technology manufacturers are lining up to service the local 
solar industry. The latest brand tempted to our shores is Sofar 
Solar, a Chinese inverter maker whose third-generation tech 
has obtained the Australian AS4777 certification.

The maker’s G3 unit has been developed and designed 
mainly for family power stations, the company says, with a 
power range of 1-3.3kW. The G3 model adopts a real-time 
MPPT algorithm, ultra-high switching frequency design, wide 
input voltage range and DC support 1.4 times over-
provisioning, with highest efficiency reaching 97.7%.

The input, output and communication interfaces are 
designed with lightning protection to prevent external 
abnormal surge impact and protect the stable operation of 
internal components. Meanwhile, the machine has multiple 
protections such as IP65, built-in sound and light alarm 
function and anti-countercurrent function.

JinkoSolar Tiger Pro series tips 580W

JinkoSolar is lifting the game with the 
launch of its 2020 flagship Tiger Pro 
module series, with the most powerful 
module in the range capable of up to 
580W, or 40% higher than mainstream 
products installed in utility projects, the 
company says.

The panels use multi-wire 
9BB and TR tiling ribbon 
technology to reach 
improved performance with 
conversion efficiency up to 
21.6%, with lower power 
attenuation rate (2% for the 
first year) and better open-
circuit voltage. Mass 

production is expected to start in the third 
quarter of 2020.

“We’ve made an enormous leap into the 
high-efficiency era by introducing 
industry-leading and more competitive 
products,” said JinkoSolar CEO Kangping 
Chen. “The global PV 

market is rapidly moving towards high-
performance modules to reduce system 
costs and initial upfront capital 
investment, so it was time to consolidate 
our competitiveness by leveraging our 
ability to rapidly begin mass producing 

cutting-edge products. 
“We always modify our 

designs based on customer 
feedback and market response 
because designing high-
efficiency products in the lab 
is one thing, but ramping up 
to mass production drives the 
entire industry forward 
together towards grid parity.”

Schneider Electric takes 
industry honour

Schneider Electric, the leader in digital transformation of 
energy management and automation, has been named HPE 
Momentum Edge Partner of the Year 2020 — the first company 
to be recognized by HPE in the newly-added category.  

At the HPE Partner Growth Summit Virtual Experience, 
Hewlett Packard Enterprise (HPE) announced the winners of 
the 2020 HPE Partner of the Year Awards. These channel 
partners from across the partner ecosystem have been 
awarded for their outstanding performance, commitment to 
customer excellence, focus on growth and innovation, and 
professional achievements. 

“We are proud to be recognised for our collaborative efforts 
in bringing Commercial and Industrial Edge together with 
Operational Technologies for the benefits of our customers,” 
said Schneider Electric senior vice president commercial 
operations, global channels and alliances Chris Hanley. “We 
look forward to growing this critical relationship with HPE to 
continue developing innovative new solutions that empower 
our customers to leverage the Edge for their businesses.”

The companies have worked together since 2016 to produce 
the HPE Edge Centers originally in 42U and 23U sizes, and now 
including the newly-introduced 6U. These integrated, 
standardized and repeatable solutions are designed with IT 
and physical infrastructure.

“HPE is dedicated to enabling our partners with tools and 
solutions that will spark innovation in their own business. By 
collaborating and growing together, we are able to deliver the 
outcomes our customers need to prosper,” said HPE senior 
vice president of worldwide partner sales Paul Hunter.

A new entrant in the 
inverter market as 

Australia goes solar.

Grab a Tiger Pro  

by the tail.
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Selecting a combined hybrid inverter  
and DC-coupled battery solution presents  
a range of benefits.

Hybrid inverters are proving their worth in residential PV systems,  
writes Fimer Australia technical sales lead Warren Merritt.

As more families look to get energy 
storage systems installed and home 
battery incentives from state 

governments continue, homeowners and 
installers need to look at new technology 
that will offer the best solution rather than 
doing what has been done before. In the 
past, there were many hybrid inverters and 
DC-coupled solutions manufactured 
independent of one another and although in 
theory this technology offered the best 
solution, it sometimes failed if technologies 
didn’t speak to each other. When a problem 
came up, finger-pointing ensued. 

The workaround for installers and 
homeowners was and still is for households 
to select a separate solar “battery-ready” 
inverter and an AC-coupled battery, 
generally from different manufacturers. 
Although effective, the solution does not 
provide an optimal option. It also means in 
states where there is a 10kW restriction on 
each phase you aren’t able to generate 
enough solar to charge your battery, 
especially when a household already 
has a large solar system installed.

Selecting a combined hybrid 
inverter and DC-coupled battery 
solution presents a range of benefits 
over the traditional AC-couple 
battery approach. With an AC-
coupled battery installation, energy 
is converted from DC to AC and back 
again several times before being used 
in the house. Having to convert the 
energy across the inverter and the 
battery up to three times equates to 
energy loss.

Looking at one of the latest 
combined solutions, the Fimer  
React 2 hybrid inverter and energy 
storage solution provides up to 10% 
more efficiency than other systems as 
the power from the solar PV is used 

meter and troubleshooting. This can also be 
said for an AC-coupled battery and solar 
“battery-ready” inverter.

A combined solution from one 
manufacturer eliminates these risks as 
monitoring is made much more 
straightforward to eliminate the risk of 
errors and problems at installation time  
and down the track.

A combined system from one 
manufacturer allows a solar and battery 
solution to be installed and commissioned 
much quicker than installing a separate 
inverter and battery product as there are 
two different set-ups involved. Fimer’s  
React 2 has been built to be installed and 
commissioned easily and quickly with a 

simple plug and play cable on both the 
inverter and battery sides.

Technology is continually evolving, 
so buying a battery-ready solar 
inverter today may mean it isn’t 
compatible when you go to install a 
battery. By choosing a hybrid inverter 
that is part of a combined energy 
storage solution from a single 
manufacturer, you know you can 
connect the battery system when 
ready. For example, with the Fimer 
React 2, the system allows you to 
install the hybrid inverter by itself 
and when you are ready have the 
choice to install up to three 4kWh 
battery modules for 12kWh of energy 
storage, offering a lot more flexibility 
to the homeowner. 

to directly charge the batteries DC/DC and 
the inverter only converts the battery 
energy to AC when needed by the house.

Another way households can generate and 
store more energy with a combined hybrid 
inverter and energy storage system with an 
AC and DC side connection is to bypass the 
10kW restriction and add more generation to 
the DC side that charges the battery so the 
AC side can generate and export to the grid.

BETTER COMMUNICATION
One of the common pitfuls when looking at 
a DC-coupled energy storage solution and 
hybrid inverter manufactured by different 
companies is trying to get the two to 
communicate as well as integrating a power 

DC-coupled battery 
drives efficiencies

A combined battery-and-inverter  
system allows for a quicker installation.
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While solar is governed by its own set of standards, installers must 
ensure they comply with all the relevant electrical standards, 
particularly AS/NZS3000:2018, writes Thomas Seymour.

Sparky first when it comes  
to solar standards

SOLAR INSTALLER | STANDARDS

Installing solar is a tricky business. The 
fast pace of technology development and 
the way that drives change across the 

multiple standards we all work under makes 
it hard to keep up at times. 

However, there is one standard in 
particular that we all work to that doesn’t 
get the love it deserves – AS/NZS3000:2018. 

As AS/NZS3000:2018 is such an 
important part of the solar installation 
process, it is worth revisiting to look at some 
of the sections of the standard that are most 
commonly misunderstood or overlooked.

The 2018 version of AS/NZS3000 brought 
in some changes that have had an impact on 
the way we install solar, with mechanical 
protection, pressure relief vents on IP-rated 
systems and clearances from gas being the 
biggest ones. Although we will touch on 
mechanical protection, what I want to 
address here are the more fundamental 
requirements contained in AS/
NZS3000:2018 around the installation of 
wiring systems and wiring enclosures. 
These are often forgotten in the quest to 
adhere to all the requirements of AS/
NZS5033:2014 amendments 1 and 2.

Sadly, we see a huge amount of non-
compliance in this area, such as: 

inadequate support of conduits in roof 
spaces: spans of up to 2.5m without a saddle, 
no saddles at all, a couple of cable ties or 
lying on some air-conditioner ducting 
• inadequate support of cabling on the roof: 

cables touching the roof or cabling 
wrapped around tin feet or up against cut 
sections of rail

• change of direction requirements not met: 
cabling tied from rail to rail and pulled so 
hard that the sheath is torn on the steel tie 
and the minimum bend radius of the cable 
is not met

• conduits not glued both on the roof and in 
the roof cavity: this leads to compromised 
IP ratings and mechanical protection 
requirements not being met as conduits 
come apart

• conduits tied from rail to rail in an 
accessible area on the roof with no 
additional mechanical support 

• cabling in HD conduit in a 90mm stud 
wall, putting it within 50mm of a 
building surface without additional 
mechanical protection.

WORK IN PROGRESS
The standard AS/NZS5033:2014 covers the 
PV array up to the DC input terminals of the 
inverter. The standard has undergone a 
huge amount of change in the last couple of 
years, with two amendments, and it is 
currently being rewritten by Standards 
Australia, with the Clean Energy Council 
leading the rewrite. 
The standard places additional 
requirements, such as installing DC PV 
cabling in HD conduit, but the basic 
principles of wiring system and wiring 
enclosure installation are found in AS/
NZS3000:2018 Section 3, Selection and 
Installation of Wiring Systems.

To give some perspective, AS/
NZS5033:2014 Sections 4.3.6 and 4.4.4 
contain most of the requirements for the 
installation of DC PV cabling. Combined 
they represent around nine pages, whereas 
AS/NZS3000:2018 Section 3.9, Installation 
Requirements, is 16 pages on its own.

Understanding the installation of wiring 
systems under AS/NZS3000:2018 is just as 
important for solar installation as any other 
type of electrical work. To
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Thomas 
Seymour is a 
technical 
support officer 
at the Clean 
Energy Council.

When discussing these matters with 
installers, it becomes apparent that they 
were unaware of the requirements. 

There is such a strong focus on AS/
NZS5033:2014 that the main electrical 
standard gets forgotten.

Fortunately, when it comes to the AC 
wiring of an installation, we see a lot less 
non-compliance. 

Issues such as incorrectly rated circuit 
protection and cable size do come up but are 
uncommon. That said, it does appear to be 
on the rise as more apprentices complete 
their training in companies whose sole 
focus is solar. 

So, if you are solar contractor with 
apprentices, make sure they are getting 
their heads around the wiring of AC 
installations and their obligations under AS/
NZS3000:2018.

MANUFACTURERS’ REQUIREMENTS 
Section 1.7 of AS/NZS3000:2018, Selection 
and Installation of Electrical Equipment, is 
another often misunderstood or overlooked 
part of AS/NZS3000:2018. But it is 
extremely important as it covers the main 
components of a solar installation.

This section of the standard is a tripping 
point for many in the industry. This seems 
to occur mainly because of the amount of 
manufacturer-specific requirements for the 
installation of equipment. 

The standard AS/NZS3000:2018 Clause 
1.7.1 (c) states “electrical equipment shall be 
installed in accordance with the 
requirements of this Standard and the 
additional requirements as specified in the 
manufacturer’s instructions”.

Unlike much of the work in the electrical 
industry, solar installers must be across the 

specific manufacturer’s requirements for so 
many different pieces of equipment and be 
sure that they can interact with one another 
in a compliant and safe manner. 

The main areas of manufacturer-specific 
product knowledge are: 
• PV racking
• panel clamping zones
• PV module electrical characteristics
• DC isolator configurations and ratings
• inverter electrical characteristics
• inverter locations.

There are many different technologies in 
this space, each with different characteristics 
and requirements. The installation 
instructions for one product may greatly 
differ from another, even though they serve 
the same function and appear very similar. 
Couple this with a constantly evolving 
landscape of product technology and it can 
be very hard to keep up.

This can be especially tricky for sub-
contracting installers who may be working 
with different equipment every day of the 
week. It is therefore important to develop 
good relationships with the people you work 
for and ask them to provide you with the 
information you need to do your job 
properly. It is to their benefit, too, as better 
installations reduce non-compliance and 
result in happy customers and improve a 
business’s reputation. 

The underlying message here is know 
your products. As hard as it is, knowing all 
of the manufacturer’s requirements for the 
products you install is critical to remining 
compliant with AS/NZS3000:2018. And 
keep in mind, rectification work is done at 
the time and expense of the installer. 

The underlying message in all of this is: 
get to know AS/NZS3000:2018.

There are of course many other 
requirements from the standard that are not 
covered in this article. The important thing 
is that we always work with reference to 
AS/NZS3000:2018, regardless of what type 
of electrical work we are undertaking.

After all, even if solar is 100% of your 
work, you are a sparky first and foremost. 

The installation instructions for one product may 
greatly differ from another, even though they 
serve the same function and appear very similar.
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Working at the speed of light
Despite a shakey start the 132MW Merredin Solar Farm — the largest in Western Australia —  
is ready to connect. Project builder Monford Group takes EcoGeneration through the process.

As clean energy technology is rolled 
out across Australia to fill the void 
that will be left as coal-fired power 

stations are retired over the next 20 years 
the practitioners of PV are honing their 
skills. Plants that can deliver hundreds of 
megawatts are being delivered in a matter of 
months and developers are queueing to get 
projects approved. The solar industry is 
starting to run like a well-oiled machine.

Perth-based construction company 
Monford Group wound up 2019 with the 
completion of the 132MW Merredin Solar 
Farm – the largest in Western Australia – 
delivered without a hitch for its client Risen 
Energy in only three months. Such quick 
completion should give energy policymakers 
an idea of what’s possible when there is a 
clear focus on reaching targets.

That’s not to say it’s a cinch building a 
solar farm of 360,000 panels a few hundred 
kilometres inland from a state capital.

Monford had already completed the 
Yarranlea Solar Farm in Queensland for 
Risen Energy and “built quite a good 

UP SHE GOES
The site, 460 hectares of farming and 
grazing land about 260km east of Perth, 
was fairly rocky. “A lot of the piling had to 
be pre-drilled, which added a bit more 
complexity and time to the overall project,” 
Shannon says. “But we still managed to get 
that done.”

Cable install routes were also reworked 
on Monford’s suggestion. “We have our own 
trenching machine, so we rationalised that 
to make the installation of cables a lot 
quicker,” he says. “That worked pretty well.”

The site was split into three areas, with 
three crews working on piling, frame 
construction and module installation. At 
the peak of the project about 460 workers 
were kept busy. 

“It was logistically quite tough, finding 
local accommodation and various things.”

Monford had installed tracking systems at 
Yarranlea and the Maryrorough Solar Farm, 
another Queensland project completed late 
last year for Gildemeister LSG Solar 
Australia. The group also built the 11MW 

relationship with them”, says general 
manager Ciaran Shannon. The group had 
missed out on the tender for Merredin but 
was asked to finish the job after Risen chose 
to replace the contractor it had employed.

“It was behind schedule, so they brought 
us on board to assist and see if we could get 
it over the line for them,” Shannon says. 

That was in October last year, with about 
70-80% of the design complete and a 
substation in the process of being fabricated 
offsite. A Monford crew that had just 
finished Yarranlea, near Toowoomba in 
Queensland, was flown over the country and 
got to work. “There are not too many 
projects of this scale in Western Australia. 
On this project we were very fortunate in 
that over 70% of the crew we had on 
Yarranlea came across for us. We also have a 
labour pool in Western Australia of about 
500-700 operatives, so it was easy to 
supplement the crew with some extras.”

The clock was ticking and extra workers 
were sourced locally to get Merredin back 
on track.

SOLAR INSTALLER | UTILITY-SCALE PV

Many of the team had worked on  
the Yarranlea Solar Farm in Queensland.
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solar farm within the 166MW Gullen Range 
Wind Farm in NSW.

Construction at Merredin was finished by 
mid-January, with testing of tracking, 
panels and cabling continuing to mid-
March. By mid-June, when EcoGeneration 

plants are also on the cards for later in the 
year in South Australia and on the east 
coast. It is also looking at providing services 
to a wind plant and keeping an eye on the 
emerging hydrogen sector. 

“Our core business is civil and 
infrastructure, so in the hydrogen space 
we’d essentially build plants except for the 
mechanical components, where we’d engage 
a specialist.”

Does Shannon have any tips for installers 
with ambitions to graduate to utility-scale? 
“It takes a lot of offsite work and planning 
and strategy discussion with the installation 
team before we commence on site,” he says. 
“If you fail to plan, you plan to fail.”

Early engagement with the full team is 
recommended, and an understanding of the 
tracking technology on the market. “The 
Arctech Solar tracking system used in 
Merredin is very similar to what we 
installed at Yarranlea.”

Installers keen to move up to utility-scale 
will find no great difference with the 
technology they work with, but the scale of 
manpower can be a mountain to climb. “The 
only variance is being able to manage such a 
large work group. For us, coming from the 
civil and infrastructure space we have a lot 
of experience managing work crews of that 
size. Coming from residential or commercial 
[solar], that would be the biggest learning 
curve. Apart from that, the [PV] system 
itself is very similar.”

The project is in the final stages of 
commissioning and will start exporting into 
the grid in four stages – 20% capacity, 50%, 
80% and 100% – on a timeline determined by 
network service provider Western Power. 

UTILITY-SCALE PV | SOLAR INSTALLER

The plant is conveniently close to transmission.
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Ciaran Shannon was happy to  
complete the project for Risen Energy.

spoke to Shannon, the project was in the 
“R2” testing phase, where its performance 
is compared with the original designer’s  
“R zero” model. “We make sure it is doing 
exactly as the designers intended.”

The site is on the doorstep of the 93MW 
Merredin gas plant, allowing convenient 
access to network infrastructure. “All the 
cabling and infrastructure from the 
Merredin feeds out to the Kalgoorlie area, 
so there’s quite a big draw out there on the 
mine sites,” Shannon says.

ON TO THE NEXT TASK
Monford is expecting to start work on more 
solar projects this year, delayed a few 
months by the covid-19 pandemic. Large 
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Dr Michelle McCann takes a deep(ish) dive into module procurement and quality assurance,  
from specification through to monitoring on the farm.

SOLAR INSTALLER | PROCUREMENT

How to buy a really large 
batch of solar panels

At first glance, a solar farm looks 
simple – modules, racking, inverters, 
poles and wires. Done. The reality, as 

many will attest, is that it is not a walk in 
the park to get to the point of mounting 
modules in arrays.

Unseen to the passing observer are 
development applications, grid connections, 
heritage approval, power purchase 
agreements, community consultation and 
much more that goes on long before a single 
module is delivered to site. 

Then there is the job of module selection 
and qualification, which is a practiced 
artform. Modules make up a very large 
proportion of the initial cost of a solar farm.

Once all the paperwork is in place, it is up 
to the modules (and the wiring and the 
inverters) to actually generate and transport 
the power that is available. 

The basic points a good procurement 
process will follow are:
• Start with the specifications for a good 

product;
• Check the components are produced well 

in the factory;
• Conduct spot checks on what arrives in 

the country;

step is production witnessing to ensure the 
manufactured product matches the ordered 
product. An example could be selection of 
encapsulant material, which sits either side 
of the cells (typically EVA). 

The inspection will cover, for example: 
ensuring the EVA used is the specified EVA, 
that storage conditions have been correct 
(EVA can spoil under the wrong ambient 
conditions) and lamination parameters are 
correct (a faster lamination time will 
increase factory throughput but 
compromise final product).

A substituted EVA or poor storage/sub-
optimal lamination conditions can be 
identified to some degree with spot checks 
of the final product, but they will not be 

• Keep an eye on things once the farm is up 
and running and, of course,

• Link all of the above in a tight contract 
with the manufacturer. 

STARTING THINGS OFF WITH A BOM
A solar panel has a bill of materials, or BoM. 
It is not widely known that behind a single 
solar panel model there may be more than 
30 different BoMs. This makes practical 
sense in a factory for a number of reasons, 
but mainly to ensure continual supply at 
lowest cost. 

It is also not widely known that something 
like half of all solar panels are made under 
license at another factory entirely. The brand 
and even the model can be more of a concept 
than a true differentiator. 

The process of certifying modules to IEC 
61215 (the design reliability stage) has an 
allowable failure rate of 30% built into the 
process. That’s bonkers, and the only 
sensible response is not to rely on module 
certification as a means of procuring top end 
modules. Clever purchasers will look for the 
certification, of course, but make sure to 
specify their own BoM.

Once a BoM has been specified, the next 

Dr Michelle 
McCann is a 
partner at PV 
Lab Australia 
and has twice 
held a world 
record for  
high-efficiency 
solar cells.
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obvious to the naked eye, especially in 
new panels.

Having specified a BoM and conducted 
factory inspections of the production line, 
the final step prior to installation of the 
panels is spot checking in-country (in 
Australia). A 200MW solar farm will use 
more than 500,000 solar panels. 

Thanks to some statistics (see ISO 2859) 
developed during World War II for testing 
of, well, anything, we can get a very good 
handle on what’s going on with this 
population by testing just 500 panels (less 
than 0.1% of the total sample). A minimum 
testing regime for this sample would be to 
test: 500 panels for STC power output (thus 
verifying manufacturers stated output); 500 
panels for electroluminescence; 50 for wet 
leakage (a safety concern), and; 13 for 
potential induced degradation (PID).

The total cost for testing will be much less 
than 1% of the cost of the materials. 

CONTINUAL MONITORING
Like any farm, a solar farm will be more 
productive if the crop is tended regularly. 
While perhaps more set-and-forget than, 
say, peaches, we all know solar farms do 
require at least some maintenance. 

System output needs to be monitored and 
performance issues need to be addressed 
through activities such as cleaning modules, 
replacing failed parts, etc.

Checks should be made for a number of 
degradation mechanisms exhibited by solar 
panels, for example: light induced 
degradation (LID), potential induced 
degradation (PID) and light and elevated 
temperature induced degradation (LeTID). 

Catching these degradations early has two 
advantages: if it’s early enough and covered 
in the contract, there may be recourse to the 
manufacturer, and; early detection can 
allow measures to reduce the severity of the 
problem, particularly in the case of PID.

IN SUMMARY AND NEXT TIME
Module purchasing needs to be treated 
seriously. The project with the lowest 
levelised cost of electricity will be one 
where the risk for non-performance or 
underperformance is correctly allocated. 
This means allocation to the party best  
able to minimise the risk: in this case,  
the manufacturer. 
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www.skillbuild.edu.au

Courses for careers in 
renewable energy

• Grid Connect
• Battery Storage

• Stand Alone Power Systems
• Advanced Digital Metering

• Electric Vehicle Courses1800 059 170

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

Products need to be well specified, 
checked during production, spot checked on 
arrival in Australia and monitored 
throughout their life. These tests need to be 
agreed up-front between the parties and 
should be covered in the purchase contract. 
Any costs for this process will pay for 
themselves many times over, often even in 
the first year of farm operation.

In the next editiojn of EcoGeneration I’ll 
look at how this process can be transferred 
to the residential market with an aim to 
putting an end to the practice where we, as a 
country, are installing massive, distributed 
solar farms on the rooftops of our houses 
with very poor quality control. 

Aluminium frame
Support and attachment point

Cover glass
Protection and sunlight through,  

reflects IR light

Encapsulation foil
Protection from moisture and UV

Solar cells
Convert sunlight to electricity

Back sheet
Electrical isolation and weather-proofing

Junction box
Electrical interconnection
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C&I solar package that 
serves business and the NEM
A solar project at a Sydney warehouse shows the potential for urban PV power plants.

Matt Scaddan. “We own the power system 
and the power output and any exports go 
directly to the NEM.”

The tenant in this case is logistics 
multinational DHL, operating a 
31,000-square-metre warehouse dedicated 
to healthcare products in Horsley Park, 
western Sydney, leased from property 
group Goodman.

Epho and DHL have a power purchase 
agreement to supply the site a minimum 
annual volume of electricity from the 
1.7MW rooftop system, with the condition 
that excess solar can be sold in the 
wholesale market via the Endeavour 
Energy network.

The enormous paddocks of roofing that 
protect our cities’ warehouses and 
industry from occasional drizzle are 

largely naked of purple PV panels because of 
two wee problems: many networks won’t 
allow owners of C&I PV to export surplus 
solar energy, and the occupant businesses 
often don’t use enough electricity to justify 
much of a rooftop system.

But things are different at a Sydney 
warehouse where a huge PV system sends 
out much more power than the tenant can 
use and the local network has connected the 
owner up for energy export.

“In our case there are two connections,” 
says Epho head of business development Im
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The dynamic switching between tenant 
and NEM is enabled by an algorithm 
developed with Siemens that bases its 
decisions on solar PV output, the electricity 
wholesale market and tenant demand. 

Epho has dubbed this form of onsite 
generation a Bright Thinkers Power Station, 
and it has plans to expand the concept 
wherever possible.

POWER IN THE CITIES
Vast rooftops are not always positively 
correlated to occupants’ energy needs, of 
course, and the potential for industrial 
zones in cities to host utility-scale PV plants 
has long been hobbled by local networks’ 
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Scaddan says. Epho specialises in solar for 
large property companies and Hartley 
estimates there is 30-50GW of potential 
sites for its Bright Thinkers application. 

OUTSIZED AND PROUD OF IT
The rooftop PV system at the DHL-
Goodman site was outsized to test the 
potential for Epho’s Bright Thinkers Power 
Station. Scaddan estimates a 700-800kW 
system would have sufficed to fulfill the 
client’s needs alone. 

“There was no need to commit to a larger 
solar system up front, but that’s what the 
Bright Thinkers Power Station solved – 
we’ve got that excess capacity [if the client 
increases its load],” Scaddan says.

The PPA is for the term of DHL’s lease and 
Epho has a separate agreement with the 
landlord that outlasts DHL’s current lease. 
“If they leave the site we still have access to 
the solar that’s generated,” Scaddan says.

Epho won’t share its estimate of a payback 
period for the project. 

Revenue comes in three streams: the 
PPA, the sale of large-scale generation 
certificates and sales into the wholesale 
energy market. Outgoings include roof 
rental and ongoing operation and 
maintenance costs. 

The system doesn’t include storage but 
Hartley says it’s on the drawing board. 

“We could integrate a battery system if we 
wanted to and take advantage of arbitrage, 
demand reduction, peak shaving – it’s all 
possible, we’ve got that flexibility. That’s 
why we are excited about it,” he says.

“An urban power station opens up these 
flexibilities.” 

limitations around exports. You can’t send 
too much solar energy out, they say, because 
voltage levels can cause bad things to 
happen. But Epho managing director Oliver 
Hartley says the Bright Thinkers Power 
Station solution shows a way around the 
problem – in many places, not all.

“These urban power stations can be 1MW, 
2MW, 3MW, possibly up to 5MW, and they 
do not suffer from marginal loss factors, 
which is a huge advantage,” Hartley says. 
“Secondly, these projects can be rolled out 
quickly. We don’t have to do environmental 
studies; general DAs are easier to get. There 
is the potential for rollouts where … all of a 
sudden you have 100MW.”

Industrial PV has a role to play when it 

“Dynamic shifting can happen in minutes  
— very quickly we can shift shares between 
what we send to the wholesale market and  
what we send to the tenant.”

Oliver Hartley, Epho
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Cobalt Solar Cobalt Solar

www.cobaltsolar.com.au

1300 273 111

Tile Roof Entry Gland
 

comes to kickstarting the economy with 
renewable energy, Hartley says, and even 
better if the incentive problem between 
landlord and tenant can be overcome. Access 
to the wholesale energy market is a benefit, if 
the seller is suitably agile.

“Dynamic shifting can happen in minutes; 
very quickly we can shift shares between 
what we send to the wholesale market and 
what we send to the tenant.” Epho is working 
on a forecasting model to refine the decision-
making process, Hartley says. 

“There are also instances where the NEM 
price might be peaking and if we’re generating 
solar at the time we might make a decision to 
direct more power to the NEM rather than to 
the site, because it might be more valuable,” 
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Batteries-up-poles’ powerful 
message on PV storage
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Whose problem is it when residential 
solar becomes so popular in some 
suburbs that the peaks and troughs 

of energy demand start to look like the 
Swiss Alps? Homeowners with PV systems 
who are paying lower bills won’t complain, 
and those without solar won’t notice any 
difference. The rare few who have installed 
behind-the-meter batteries will be happy, 
but they’ll also still be a long way from 
paying off their investment, most likely.

The folk who run the local network, 
however, will be biting their nails as greater 
levels of unused solar flow into the grid during 
the day. Those electrons are worth money.

United Energy, which serves eastern and 

application at the start but most of the time 
the batteries are used for aggregated market 
services, he says, including energy arbitrage 
and price cap trading.

“We have extended the software with our 
distributed energy resource control system 
to aggregate the systems and be able to 
dispatch them based on a frequency signal 
or a price signal – even if we would have a 
large number [of identical or similar 
community storage assets].”

The batteries are performing as expected 
in terms of power, energy, temperature and 
functionality. “However, we haven’t seen 
the summer yet. The moment of truth when 
it comes to network constraints during 
hotter weather is still to come,” says Jansen, 
whose company also worked on AusNet’s 
18-home Mooroolbark residential 
community minigrid trial.

COMMUNITY VS HOME BATTERIES
Are community batteries substitutes for 
home batteries? “Because these assets are 
bigger than home batteries we can put more 
sophisticated functionality in there,” Jansen 
says, in particular the mix of network 
functionality and market services in one 
system. “We can work with less losses with 
higher dynamics because the systems are 
bigger and you can put a bit more 
sophistication in them than home batteries.

“For a community, a central battery is 
more efficient than a group of home 
batteries.”

The systems are meant to pay for 
themselves over 10 years but revenue from 
providing market services will shorten that. 
The project should have a positive effect on 
energy bills but only United Energy would 
be able to say how much.

The power of pole-mounted community 
storage will become more obvious when 
there is a fleet of “maybe 50 or so” units, 
Jansen says. “It makes a lot of sense not only 
for a network but also for communities.” 

southern Melbourne, saw the opportunity 
for using community batteries to temper 
swings in midday exports in Black Rock and 
Highett, suburbs where PV penetration is 
high. If storage assets could be mounted up 
power poles, they could be set to work 
lopping peaks in daytime supply as 
residential solar systems exported most of 
what they generated, assuming most people 
are at work.

“Peak lopping works in both directions,” 
says Michael Jansen, managing director of 
Power Technology Engineered Solutions. 
“It’s not only peak load lopping, it’s actually 
more often peak generation lopping. In the 
middle of the day we typically have what the 
utilities call reverse power flow – more 
generation than load – and it overloads the 
transformer, typically.”

Power Tech’s winning bid provides 
United’s network support by soaking up 
some of that daytime generation, using it  
to reduce some of the evening peak load 
and controlling voltage along the way, 
Jansen says.

As the energy system transitions to clean 
but unpredictable sources of generation, 
energy storage is a mandatory part of system 
design. There is no argument about that. But 
Jansen tells EcoGeneration the project in 
Melbourne’s Bayside region has illustrated to 
him that shared energy storage assets are a 
better solution than individually owned ones.

“I believe that for a community, a 
community central battery is more efficient 
than a group of home batteries,” he says.

The project uses two 30kW/85kWh 
Kokam batteries, “robust but expensive” 
technology that can do without air-
conditioning and survive up a post, thus 
meeting United’s requirements for near-
silence and minimal visual impact. “No-one 
anywhere in the world has put 85kWh on a 
pole,” Jansen says. “It is immensely 
condensed, the way we’ve structured it.”

Peak-lopping was the focus of the 

United Energy’s community storage batteries are bringing calm to Melbourne’s Bayside.

One of the two batteries  
in the United Energy trial.
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Diana Gosper is 
head of media 
and marketing at 
the Rainbow 
Power Company.

As a country with one of the biggest 
uptakes of solar Australia should be 
leading the way when it comes to 

recycling and repurposing used PV panels. 
By 2050 it is estimated Australia will have 
produced about 900,000 tonnes of solar 
panel waste. Russia, by comparison, is 
expected to be responsible for 150,000 
tonnes by then. Clearly, Australia needs to 
lead the way when it comes to disposal.

We’ve heard the renewables naysayers 
happily espouse coal and coal seam gas (or 
nuclear power!) when they speak of rubbish 
tips around the world filling up with 
unwanted solar panels. The positive news is 
that solar panels are becoming thinner, 
meaning less materials are needed and less 
energy is required to make them.

Solar modules generally have a lifespan of 
20-25 years, but they can last up to 40 years 
– with reduced capacity – if they are a 
quality brand and are used correctly. 

The Australian Renewable Energy Agency 
is funding a $15 million panel recycling 
project and Sustainability Victoria is 
starting a solar panel product stewardship 
program. Other experts are keen to adopt 
the practices of countries like France, which 

has developed a program that sees 90-96% 
of the materials from PV panels recycled.

In a 2016 study on solar panel recycling 
the International Renewable Energy Agency 
(IRENA) found dedicated PV panel 
recycling plants make sense. It estimates 
that recovered materials could be worth 
$450 million by 2032 and exceed $15 billion 
by 2050. Australia alone is expected to 
produce $100 million worth by 2032.

PILING UP
Reputable manufacturers and suppliers are 
already participating in responsible 
recycling and/or stewardship programs. 

Installers or system owners can do a 
number of things when it comes time to 
dispose of PV modules at the end of their life:
• Lobby politicians to put a solar panel 

recycling or buy-back scheme into place 
– and hang on to panels until they do. 

• List the panels on internet marketplaces 
such as Gumtree. Someone might want to 
put them to use in the understanding they 
may not generate their original capacity.

• Give the panels away, perhaps using 
marketplace websites with a “free” 
section so interested parties can collect. 

• Pay for them to be disposed of as 
electronic waste.

• Pay for them to be recycled. Adelaide’s 
Reclaim PV is the only company in 
Australia that recycles solar panels.

• Upcycle them into a table or other item.
There should be a legal and financial 

incentive to recycle PV panels, but there 
isn’t. It makes good sense to make the most 
of the material contained within them.

People who invest in solar systems do so 
to save money and cut emissions linked to a 
grid which is mostly supplied by coal-fired 
generation. An industry that supports the 
thoughtful disposal of modules and 
recycling of materials will appeal to 
consumers and benefit the planet. 

There are not many options when it comes to recycling solar modules but with a bit of planning it 
should be possible to keep them away from the tip, writes Diana Gosper.

Plan for panel replacement
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Clean energy market wrap
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LARGE-SCALE GENERATION 
CERTIFICATE (LGC) MARKET 
The end of the financial year brought what 
many believe was a surprise rally in the 
spot/Cal 20 LGCs. The reduction in 
electricity demand caused by covid-19 will 
result in a large number of LGCs left un-
surrendered at the end of the Cal 20 
compliance year, increasing the surplus and 
relieving a potential supply squeeze. There 
was also good news in terms of curtailments 
for some projects and beneficial updates to 
loss factors, which would increase LGC 
supply. Few felt a strong rally in the LGC 
price was likely but that’s what occurred.

The front end of the LGC curve was largely 
stable across May, with the spot in the $32-33 
range. Yet in June the market climbed 
rapidly, making it all the way to $41.50 before 
losing some ground. Across the same period 
the Cal 21 market climbed from $25 to 
surpass the $30 mark, while the Cal 22s were 
up from $19.00 to just under $21.00.

SMALL-SCALE TECHNOLOGY 
CERTIFICATE (STC) MARKET 
Perhaps equally as baffling has been the 
situation in the STC market, which climbed 
on the back of expectations that covid-19 

created per install for all remaining 
methodologies and increase the penalty 
price. Strong pushback from some 
stakeholders and the completely unforeseen 
covid-19 crisis led to the extension of 
government deliberations on the changes.

When word eventually arrived, many of 
the proposed changes were pushed back 
and instead of a set of five-year targets 
(2021-2025) we got only one (2021 at 6.5 
million VEECs), with a promise to set the 
rest later this year once the effects of the 
economic and health crisis was better 
understood. Needless to say, the VEEC 
price lost ground, softening from $34 at the 
start of May to the $30.00 mark at the time 
of writing.

Having climbed to $30 in April on 
expectations that a consultation paper may 
yield changes similarly as aggressive as the 
approach initially proposed in Victoria, the 
ESC market softened across May and June 
which saw the spot fall back to the $25.00 
level at the time of writing. 

The above information has been provided by 

TFS Green and relates, unless otherwise 

indicated, to the spot prices in Australian 

dollars, as of June 25, 2020. 

would dramatically impact on system sales 
and result in a sharp reduction in STC 
supply. This reduction has not materialised. 
First came a surge in submissions across late 
March as installers rushed to get jobs 
completed in case the mounting restrictions 
would come to impede installation activity. 
Supply did fall somewhat around Easter but 
began to recover almost immediately. The 
expectation continued that a drop was 
looming across May and June, yet it was not 
to be. Instead, prices went up.

The spot STC market climbed to a high of 
$39.65 in early June, and while it did soften 
somewhat from there the market remained 
around $39.40 across the latter part of the 
month as the surplus continued to grow. At 
the time of writing the average weekly STC 
submission number for the year to date was 
825,000 against a target of 706,000. 

ENERGY EFFICIENCY MARKETS 
(VEECs AND ESCs)
The last financial year in the VEEC market 
has been an extraordinary one. First the 
government announced a consultation 
process that proposed to remove the 
dominant source of creation, increase the 
targets, reduce the number of VEECs 
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ENERGY EFFICIENCY DAILY CLOSING LGC PRICE
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Marco Stella is senior broker, environmental markets at TFS Green 
Australia. The TFS Green Australia team provides project and 
transactional environmental market brokerage and data services across 
all domestic and international 
renewable energy, energy 
efficiency and carbon markets.
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The International Microgrid Event
Perth, 21-24 September 2020

iqpc.com/events-international-microgrid/

CEC Wind Industry Forum 2020
Melbourne, 22 September 2020

reservations.cleanenergycouncil.org.au/

wind-industry-forum-2020

Australian Decarbonisation 
Conference
Sydney, 23-24 September 2020

informa.com.au/event/conference/

australian-decarbonisation-conference/

Offshore Wind Australia 
Conference 2020
Melbourne, 1 October 2020

offshorewindaustralia.com.au/

AFR Energy and Climate Summit
Sydney, 7-8 October 2020 

nationalpolicyseries.com.au/

afr-energy-climate-summit/

Spencer Gulf Renewable  
Energy Conference
Adelaide, 12-13 October 2020

informa.com.au/event/conference/

spencer-gulf-renewable-energy-conference/

All-Energy 2020
Melbourne, 21-22 October 2020

all-energy.com.au/en-gb.html

Residential Energy Storage Forum
Sydney, November 2020

energystorageforum.com/

residential-energy-storage-australia

Australian Clean Fuels  
Summit 2020
Canberra, 10 November 2020 

bioenergyaustralia.org.au/events/59621/

The Australian Hydrogen Conference
Melbourne, 16-17 November 2020

informa.com.au/event/conference/

australian-hydrogen-conference/

WA Clean Energy Forum
Perth, 19 November 2020

cleanenergycouncil.org.au/events/

wa-clean-energy-forum-2020

SWC50 — The Century of Solar
virtual conference, 2-4 December 2020 

swc50.org/index.html

CALENDAR  
OF EVENTS

DOMESTIC CREATION SPOT PRICE ($AU)

LGC — Large-scale Generation Certificates 264,214,926 40.50

STC — Small-scale Technology Certificates 267,493,265 39.40

VEEC — Victorian Energy Efficient Certificates 60,793,548 30.20

ESC — NSW Energy Saving Certificates 34,225,648 25.00

INTERNATIONAL DEC ’20 PRICE (€) DEC ’20 PRICE ($AU)

EUA — European Emission Allowances 24.95 40.82
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SPOT LGC PRICE

SPOT LGC PRICE 2020
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Across the border  
and back again
Albury-based installer Tristan Norling splits his time between 
Victoria and NSW. He finds clean energy solutions in the two 
states can be very different.

Tell us about your journey into solar.  
Did you start out in solar or make the 
move into it?
I’ve been out on my own for three years and 
my apprenticeship was in solar, so I’ve been 
working in solar probably for seven years.  
I started off in Wodonga and then worked  
in Lavington. My entire electrical career  
has been in solar. 

What sort of customers are you taking 
inquiries from?
A lot around our area are households with 
kids that are home a lot during the day, 
usually with pools and large air-
conditioning units. We also sell a lot to 
commercial buyers. We’ve put systems on 
sales yards around Albury-Wodonga and 
businesses that use a lot of energy during 
the day. They want to get their energy bills 
down and make it worthwhile. We work on 
systems around 30kW — it just depends on 
the size of the property and what they’re 
using. We’ve done systems up to 100kW. 

What’s a good rule for sizing a system 
that’s off the grid?
We like to aim for three to five days of 
autonomy, so if they get three cloudy days 
they still have power. 

You work in two states — NSW and 
Victoria — with different feed-in tariffs. 
How does that affect business?
The bottom feed-in tariff rate in Victoria is 
around 11.3 cents and you can shop around 
an get maybe 20c. In NSW the feed-in tariff 
rates aren’t as good – you’re getting roughly 
6c/kW. In NSW you size the system more to 
what they’re going to be using not oversize it 
and feed back to the grid, because it’s not 
really viable. 

The grid is quite unstable where we are in 
Victoria, with high voltages. It means you 
can sometimes not get approval for a system 
you want to put on – the customer might 
want a 6.6kW system but we’ll get an 
approval back for 1kW export, so we can’t 
put 6.6kW on there. It’s a bit frustrating.

Are you selling more batteries in NSW?
No really. More people are interested in 
storage in Victoria because of the rebates, 
which is $4,500 off a battery install. In NSW 
they say, is storage really worth it yet?

What other interesting stuff do you 
notice working in two different states?
We’ve done a fair bit of fix-up work in 
Victoria. With the new Solar Victoria rebate 
we’ve noticed a lot of installers have moved 
between companies, so we’ve gone through 
and fixed a lot of their stuff up. 

We’ve also noticed DC isolators on roofs 
are a pretty big problem. We probably fix 
one of them every three weeks, where 
owners either see them arcing or hear 
noises because water’s getting in. We find 
that’s a big problem with systems about 
three to five years old. We did one last week 
that had ants in it because it wasn’t properly 
sealed. The best thing I could see for DC 
isolators is to have it down by the inverter. 
It’s more of a hazard on the roof.

Is there anything that bugs you about 
the solar industry?
It would be good if the regulations were 
nationalised instead of being state by state. 
With Solar Victoria, for instance, it can 
take up to a month to have STCs processed 
and rebates approved because you have to 
have a third-party inspector in whereas in 
NSW it can take a week. It would be good 
to see it nationalised. 

Do you see much demand for batteries?
It’s slow. The people we’re selling storage to 
know a lot about solar and are trying to 
make an impact on their night usage. I don’t 
see it being that worthwhile at this stage, 
considering the price of the stock and 
materials. But there is a small market for 
storage for us. We do a few a fortnight. We 
get more interest about off-grid systems.

OK, tell us about off-grid solutions 
you’ve worked on.
There are a lot of rural properties nearby 
that don’t have power, where it might cost 
up to $70,000 to get power to their property, 
whereas we can put an off-grid system in 
around that price or cheaper and they never 
have to have that ongoing cost of service 
fees. That’s the market we’re trying to hit. 

We did one in Barnawartha where they 
decided to go down a more renewable road 
and invest in solar and some batteries. They 
were operating on diesel generators. There’s 
no grid out there.
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Once again.
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