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EDITORIAL

From the editor

A

s the sun sets on 2021 (good riddance) and the new year
begins, the outlook for clean energy is looking pretty rosy.
For the first time in years, there’s a glimmer of hope that
the climate wars are ending. In the lead up to a federal election, we
finally have net zero by 2050 commitments from both parties.
Granted, the policies on both sides are lacking in ambition and
substance, with the Coalition’s failure to up its 2030 targets (reduce
emissions by 26-28 per cent on 2005 levels) particularly hard to
stomach knowing that the next decade is critical in the fight against
climate change.
Labor has hardly come out the gate charging with its commitment
to a 43 per cent reduction by 2005 but it’s clear that the party’s
modest target is designed to diffuse a Coalition scare campaign.
Who can forget the “end of the weekend” attack aimed at Labor’s
pro-electric vehicle stance ahead of the 2019 election?
The Coalition has already taken aim at the opposition’s climate
policies but so far, it’s been more bark than bite. And, as the Clean
Energy Council chief executive Kane Thornton writes on page 12, a
lot has changed in the last three years. Ecogeneration wonders if the
Morrison government may finally be ready to cede some ground, or
at least, make a show of pretending to.
For the wonderful people working to decarbonise the energy
system, there are hopes that this political climate will yield favourable
policies for the industry – long overdue, most would agree!
The offshore wind industry has already experienced some
political tailwinds. The Offshore Electricity Infrastructure Bill 2021
finally made it through parliament with bipartisan support in
November 2021. Several new projects have since been announced,
bringing the total pipeline of Australian projects to 24 (some with
multiple stages) of a total capacity around 34 GW, according to
Rystad Energy data provided to Ecogeneration for the 2022 edition of
the Wind Map. On page 30, Ecogeneration explores the potential of
this nascent industry in a country already hooked on onshore solar
and wind.
Also in this issue, Energy Synapse’s Marija Petkovic discusses the
art of identifying profitable renewable assets (page 20) and we also
investigate the future of hydroelectric power in this day and age
(page 34). And, on page 50, the tireless professionals training our
renewables workforce discuss the year that was and on page 62, the
solar industry faces its looming waste problem head on.
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EcoGeneration acknowledges the Cammeraygal people, traditional custodians of the land
on which this publication is produced, and we pay our respects to their elders past and present.
We extend that respect to all Aboriginal and Torres Strait Islander people today.

For the latest industry news, sign up for the FREE WEEKLY NEWSLETTER and check out our website at ecogeneration.com.au

6 |

ecogeneration February 2022

www.ecogeneration.com.au

News in brief
NEW TECHNOLOGY, NEW PROJECTS, NEW IDEAS

nbn targets 100 per cent renewables,
with 80GWh PPA to start
Australia’s government-owned national broadband company, NBN Co, has joined 110
Australian businesses that have already committed to sourcing 100 per cent renewables
via the RE100 commitment.
The organisation has kicked off its renewables journey with an 80GWh per annum
renewable power purchase agreement that will meet 20 per cent of the nbn network’s
needs by 2023. It plans to sign additional renewable PPAs and contracts to hit 100 per
cent renewables by December 2025.
Low emissions transport is also on the agenda, with the organisation committing to
using electric and hybrid vehicles “where suitably available” by 2030.
It’s already started lowering the carbon footprint of its nationwide network. It’s
already installed solar and LED lighting in some facilities and turned off inactive line
cards in the network. The announcement also includes a commitment to reducing
annual energy use by 25GWh by December 2025.

NSW Liberal MP Matt Kean has kept his job
as energy minister and treasurer but lost the
environment portfolio under NSW
premier Dominic Perrottet’s cabinet shuffle.
The energy and environment portfolios
have been separated, however, with the
environment portfolio going to James Griffin,
member for Manly and former parliamentary
secretary for Health and Veterans.
Kean has thrown his support behind
renewable energy despite years of his
federal colleagues in the Liberal Party
harmfully politicising climate change and the
clean energy transition.

Record year
for renewables
but developing
countries being
left behind
Australia is the eleventh biggest market for
renewable energy investment according to
a new BloombergNEF (BNEF) Climatescope
report that also revealed renewables
investment in developing countries slowed
during the pandemic.
Investors funnelled 10 per cent less into
renewables in developing countries in 2020
compared to 2019 and more investment
flowed into wealthier countries,
contributing to a widening energy transition
gap between rich and developing nations.
In the past, emerging markets have
attracted most of the renewables
investment. In 2017, 59 per cent went to
developing countries. By 2020, the tables
had turned and 57 per cent of total global
energy transition investment was poured
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into developing nations.
Aside from pandemic disruptions, other
drivers behind the uptick in renewables
investment in wealthier countries was the
rise in electric vehicle adoption, especially
in European nations and the US. Unlike
wealthier countries that can offer generous
subsidies for these vehicles, EV uptake in
developing countries has been slower as
these cars are still unaffordable.
Global investment into clean road
vehicles and infrastructure rose by 28 per
cent ($139 billion) in 2020 from 2019. The

majority of this finance went into passenger
vehicles (85 per cent of total spending on
electric mobility). Investment in electric
buses, the second largest electric mobility
category, has not grown at the same pace.
There’s hope for developing countries
yet with wealthier countries at COP26 in
Glasgow firming up a former commitment
to provide $100 billion in financing to help
less developed countries tackle climate
change.
Overall investment in renewables was up
despite the pandemic, the research found.

www.ecogeneration.com.au
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The nbn is
going green.

Matt Kean keeps
energy portfolio
but loses the top
environment job

NEWS IN BRIEF

Werther
Esposito

Nestle Australia signs renewable PPA
Nestle Australia’s factories, offices,
distribution centres and other facilities will
be powered by 100 per cent renewable
electricity under a new power purchased
agreement signed with CWP Renewables.
Under the deal, clean electricity will be
sourced from CWP Renewables’ Sapphire
and Crudine Ridge wind farms in NSW.
“This means that when Aussies are
enjoying Nestlé products made in our

Australian factories, they can do so
knowing that it is made by electricity that
has been renewably sourced,” Sandra
Martinez, chief executive officer of Nestlé
Oceania said.
The 10-year contract will cover the
electricity used in the companies six
factories, two distribution centres, three
corporate offices, 20 retail boutiques and
single laboratory.

AEMO ISP 2022: Renewables muscling
out coal faster than expected
Last week, AEMO’s 2022 draft Integrated
System Plan (ISP) revealed that renewables
are muscling out coal-fired power plants two
to three times faster than expected.
Distributed energy sources will continue to
play an important role under the new
modelling, with the energy market operator
forecasting solar PV systems for more than
half of Australia’s homes by 2030.
The energy regulator also expects strong
battery uptake in the late 2020s and early
2030s as costs decline, and same with EVs
thanks to falling costs, greater model choice
and more charging infrastructure.
By 2050, the market operator imagines
distributed systems – including residential and
commercial rooftop PV, battery storage, VPPs
and EVs – to be producing around 90 GWh of
electricity. This amounts to five times the
current capacity and is enough to meet about
a fifth of the NEM’s total underlying demand.
And, under the most likely scenario –
which in the last edition of the ISP report,
was the most optimistic scenario – the
market operator expects to see nine times
the utility scale solar and wind generating
capacity by 2050.
To support these variable forms of energy,
the energy market operator ascribed big
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figures for both storage and transmission.
As much as 45 GW / 620 GWh of storage
will be needed, in various forms including
batteries, pumped hydro and gas (although
its noted gas-related emissions will need to
be offset or substituted for zero carbon
fuels), and around 10,000 km of new
transmission.
For every dollar put into transmission, the
market operator expects to see $2.50
returned to the market.
Energy consumption is also increasing.

Enel Group has entered the Australian
energy retail market with a renewable
energy offering for commercial and
industrial energy customers.
The “competitive” offering will draw
on the company’s 350MW Virtual Power
Plant (VPP) onsite battery energy
storage systems, and electric vehicle
charging solutions to supply its
customers with “up to 100 per cent
renewable energy” contracts.
The retail energy licence was issued
by the Australian Energy Regulator in
December 2021.
“The Enel retail offering will provide
exclusive access to Enel Green Power’s
innovative renewable energy mix,” Enel
Green Power Australia country manager
Werther Esposito said.
“As Enel’s customer base grows, so
too will Enel Green Power’s diversified
asset base which will directly service
the growing demand.”
Customers connected to the virtual
power plant can provide instant,
dispatchable capacity to support the
grid’s fluctuating power needs,
simultaneously creating themselves a
new revenue stream.

The transition away from
coal is happening fast.

Images supplied

A CWP Renewables wind
farm in NSW.

Enel Group
the new green
retailer on the
block
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INDUSTRY UPDATE

Renewables the only
certainty in 2022
If there’s one thing that we can be sure about in 2022, it’s that Australia’s clean energy transition will
continue gathering momentum, writes Clean Energy Council chief executive Kane Thornton.

RENEWABLES AND CLIMATE KEY
ISSUES AS ELECTION SEASON
APPROACHES
The obvious starting point when looking
ahead to 2022 is the federal election, which

is due to be held in the first half of the year.
As has been the case in every federal
election in recent memory, climate change
and renewable energy will again be at the
forefront of the campaign.
In a depressingly familiar but entirely
predictable sign of things to come, the
Coalition has already signalled its intention
to rehash the highly successful scare
campaign that it ran on Labor’s climate
targets during the 2019 federal election.
However, it’s unlikely to be as effective in
2022 as a lot has changed in the three years
since the last election.
Most significantly, Labor has adopted a
more modest target of a 43 per cent
reduction in emissions by 2030 and
provided full costings of the policy. It also
has the support of business and industry
this time around, with the Business Council
of Australia and the Australian Industry
Group both calling for higher targets than
Labor has offered.
The other significant difference in 2022 is
the shift in public attitudes to climate
change. As a result of initiatives such as the
Clean Energy Council’s Renewable Energy
is Here Now campaign and COP26 in

Just like every other federal election in recent memory,
climate change and renewables are set to feature strongly.
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Glasgow, there is a growing expectation
among voters that the Australian
government should take greater action to
combat the effects of climate change.
As both major parties have committed to
net zero emissions by 2050, the debate
during the campaign is likely to focus more
on the best way to achieve this goal and the
speed at which we get there. While it would
be naïve to think that this will completely
end the undermining and misinformation
that has typified the climate change debate,
it does represent a subtle shift in the
messaging that could take some of the heat
out of the issue. Who knows, we may even
look back on 2022 as the beginning of the
end of the climate wars that have afflicted
Australian politics for far too long.

GRID CONNECTION TO IMPROVE,
BUT TRANSMISSION STILL NEEDS
WORK
As has been the case for several years now,
grid connection and transmission
investment will again be major concerns for
the industry in 2022. However, the
significant work done by the Connections
Reform Initiative (CRI) in 2021 should begin
to have a noticeable impact on projects
looking to connect to the grid in 2022.
Formed in early 2020 by the Clean Energy
Council and the Australian Energy Market
Operator (AEMO), the CRI brought together
renewable energy companies, network
service providers and other industry
stakeholders to address concerns with the
delays and increasing complexity of
connecting to the grid. After working
throughout the past two years, the CRI
delivered the Connections Reform Roadmap
in late 2021, which provides a
comprehensive set of recommendations to
improve the connection process in relation
to access standards, information asymmetry
and modelling, batching of connections
www.ecogeneration.com.au
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T

he past two years have been unlike
any that we’ve ever experienced.
Lockdowns, border closures and
economic turmoil – not to mention the
devastating health impacts of the pandemic
– have combined to affect our lives in ways
that none of us could have ever imagined.
Yet despite all the challenges and
disruption, we’ve also witnessed some
profound positive changes, with the rapid
maturation of renewable energy and energy
storage perhaps the most exciting.
Now that the worst of the pandemic is
hopefully behind us and a degree of
normality is beginning to return, we can
look to the year ahead with a level of
certainty that we haven’t had for quite some
time. While the past two years have shown
that predicting the outcome of anything is
incredibly difficult, it is possible to identify
some of the trends and issues that are likely
to shape the clean energy industry in 2022.

INDUSTRY UPDATE

The Connections Reform Initiative’s
efforts should begin to have a
noticeable impact on the grid in 2022.

Images: John Carnemolla/Shutterstock; (portrait) supplied

“In a depressingly familiar but predictable sign of
things to come, the Coalition looks to be gearing
up to rehash the scare campaign that it ran on
Labor’s climate targets during the 2019 election.”
processes, and providing post-financial
close predictability for developers.
The implementation of these
recommendations will begin in earnest in
2022 and are likely to involve several
recommended rule changes, material
changes to process and information
availability, and changes to the minimum
access standards. While it will take some
time to implement these changes and have
them filter through to the projects
connecting to the grid, by the end of 2022
we should start to see some easing of the
challenges that have caused so much
difficulty for new projects connecting to the
grid over the past few years.
There were some positive developments
on the transmission front in 2021, including
the approval of important projects such as
Project EnergyConnect, state governments
making strong commitments to improving
transmission infrastructure in renewable
energy zones and AEMO’s 2022 Draft
Integrated System Plan (ISP) reinforcing the
importance of transmission to Australia’s
ongoing energy transition. However, with
the ISP finding that as much as 10,000 km of
new transmission will be required to
support Australia’s renewable energy
www.ecogeneration.com.au

transition, there is an urgent need to begin
planning and building the infrastructure
immediately to ensure that the system
remains resilient and can enable the
hundreds of new projects needed to
decarbonise the electricity system.

BIG BATTERIES AND ROOFTOP
SOLAR TO THRIVE DESPITE EARLY
CHALLENGES
The utility-scale storage sector continued to
develop strongly in 2021, which included the
commissioning of Australia’s largest battery
– the 300 MW/450 MWh Victorian Big
Battery. However, with a further 23 largescale battery projects under construction or
financially committed around Australia at
the end of 2021, you can expect that 2022
will be an even bigger year for the sector.
The coming of the battery age is a significant
milestone in Australia’s renewable energy
transition as it helps to solve the final

challenge of maintaining reliability in an
electricity system with a high penetration of
renewable energy.
After several phenomenal years of
growth, the outlook for the rooftop solar
sector is a little more uncertain in 2022.
Supply chain concerns and shortages of key
materials combined to increase the cost of
solar PV panels for the first time in years
towards the end of 2021, which could have
an impact on new installations in early
2022. However, these challenges should
settle down as the year progresses and the
considerable cost and environmental
benefits of rooftop solar offset any minor
price increases that stick around.
Living with uncertainty is something that
we’ve all become used to over the past two
years. And with the effects of the COVID-19
pandemic lingering as we head into a federal
election, uncertainty is something that we’ll
have to continue to live with in 2022. But as
we embark on another new year, one thing is
certain: the Australian renewable energy
industry has never been more ready to take
advantage of the opportunities and
overcome the challenges that will present
themselves in the
year to come.

Kane Thornton has more than a decade’s experience in energy
policy and leadership in the development of the renewable energy
industry. His column is a regular feature in EcoGeneration, where
he analyses industry trends and explains the impacts of federal
and state renewable policies on the energy sector.
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POWER PURCHASE AGREEMENTS

Even under less-than-optimal conditions, more corporates and public
sector organisations than ever before are looking to source their
energy via renewable power purchase agreements (PPAs) – but not
for the reasons most expect.

U

npacking the Business Renewables
Centre Australia’s (BRC-A) corporate
PPA State of the Market report for
2021, BRC-A technical director Chris Briggs
says around two-thirds of buyers nominated
non-price factors as the reason that they
were doing a PPA.
“There seems to be a bit of a surge of
organisations signing net zero commitments,
which for most organisations means they
have to get an offsite renewables option
because you can’t do everything onsite.”
Briggs says this is quite a departure from
the early PPA market that responded to
high energy prices caused by the
Hazelwood coal station closure, prompting
many energy customers to investigate PPAs
to avoid price shock.
However, price remains an important
driver. “But I guess in the balance, net zero

BRC-A technical director Chris Briggs.
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targets and sustainability commitments are
arguably the primary driver now.”
Briggs was also surprised to report one of
the “best years we’ve ever had for PPAs”
despite the ongoing disruptions from Covid
and low wholesale electricity prices, which
means less price motivation to try and
negotiate an alternative deal through a PPA.
He also says the regulatory environment and
transmission problems have also stymied the
number of new projects getting up.
Around 770 MW have been signed this
year so far (but a few additional projects
could push it closer to the 1 GW mark),
making it the third best year for PPAs to date.
Another emerging development is the
shift towards retail PPAs. In the past, Briggs
says PPAs were characterised by a two-lane
market where big buyers did wholesale PPAs
directly with renewables projects and midscale buyers did deals via a retailer.
“And the big ones were doing that
primarily because they had the expertise
and they could get a better price without a
retailer being between them and the project,
as the retailer takes a margin.”
He’s since observed larger companies
drifting towards retail PPAs, which he
chalks up to retailer offerings “getting a bit
sharper” in terms of their pricing and
attractiveness. It also helps avoid some of
the accounting and complexity that comes
with having a separate derivative on the
retail bill.

Looking forward, Briggs forecast
another healthy year for corporate PPAs.
Promising signs include state government
issued renewable energy zones which are
intended to address some of the
transmission issues stopping new
renewables projects.
Corporate PPAs continue to attract an
array of customers from different sectors,
including local governments, tech
companies, property developers and retail
outfits. One sector that has seen a spike in
PPAs of a noteworthy size is the mining
sector, with buyers such as the BHP
Olympic Dam polymetallic mine project
in South Australia securing large contracts.
A priority raised by respondents to the
annual survey was the need to protect
against reputational risk when signing a
PPA. “[A utility scale clean energy project] is
a big piece of infrastructure which can have
positive social impacts or negative social
impacts, depending on how it is run.
“And that can reflect on the buyer and the
company.”
Something that’s becoming more popular
is backing projects that deliver additional
social benefits, such as a site on industrial
land rather than agricultural land, or
projects that employ people from the local
Indigenous community.
Briggs says layering these social benefits
critically helps achieve internal buy-in. “It
makes it a bit more real for people inside the
organisation when you start explaining the
job opportunities and the social
dimensions.”
According to the report, as of the end of
October 2021, the total value of large-scale
renewable capacity bought through PPAs
was $4.4 billion.
www.ecogeneration.com.au
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Net zero commitments
driving PPA madness
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WAVE ENERGY

Wave energy carving out a
spot in the energy transition

Dr Tom Denniss

O

ff King Island, an island between
Tasmania and Victoria in the Bass
Strait, a catamaran-shaped structure
has been generating energy from waves for
the island community.
The UniWave200 prototype plant, which
has been backed by ARENA, is the work of
Australian company Wave Swell, which has
spent many years trying to crack the code on
wave energy that has so far struggled to
compete with other forms of clean energy.
Wave Swell Energy executive chair Dr
Tom Denniss says the team had something
akin to a lightbulb moment in 2016 that
would solve some of the key issues with a
subset of wave energy generation devices
called oscillating water column systems.
These contraptions generate energy by
mimicking naturally occurring blow holes.
In an OWC system, as waves rise, the water
displaces the air above it and causes it to
rush out the opening above – just like a blow
hole in a rock face.
In a conventional system, this air has
been used to spin a turbine to create
electricity during both the upward
movement of air as well as when it’s sucked
back down again as the wave recedes.
Denniss says his company’s technology,
which was tested at the Australian
Maritime College, is different because the
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turbine only spins one way – during the
stresses his company is a technology
down cycle. It may sound counterintuitive,
development company and that it will be
but even though the system misses out on a
looking to partner with a larger company
second opportunity to generate energy,
with the grunt to commercialise the
Denniss says the adapted system is actually
technology at scale. The company is
15 per cent more efficient than a
currently raising capital to continue its
conventional OWC. There are a few reasons
work.
for this, namely that more water can get in
A CLEAN ALTERNATIVE TO DIESEL
the chamber, building more air pressure,
GENERATORS ON REMOTE ISLANDS
and that unilateral turbines are more robust
Denniss is honest about the high cost of
and simpler to build.
generation of wave energy compared to
It also helps that the water has fewer
other renewables but has reason to believe it
opportunities to avoid the generating cavity
will drop. According to a report by CSIRO
– it can’t go over the top and, because the
commissioned by the company to assess the
system is supported by a column seated on
expected costs of wave energy technology in
the ocean floor, the water also can’t go
general, the technology is already
under.
competitive with diesel generation in
“The net result is we get a lot more power
remote areas. For island communities
and lower cost of generation compared to
reliant on diesel generations – such as
previous attempts to develop OWCs.”
Hawaii, which relies on 70 per cent diesel
Efficiency has long been a problem for
generation – this could be a valid
wave energy but Denniss says it’s not the
alternative.
only barrier the technology has faced.
The report also shows that wave energy
Survivability and accessibility are two
technology is likely to reach price parity
other persistent concerns. Denniss says
with offshore wind by the time between 25
many systems struggle to withstand wild
and 45 megawatts of capacity are installed.
weather but thanks to the system’s firm
Looking longer term, the prediction is that
foundations on the sea floor, it’s so far
the technology will reach cost parity with
survived some major storm events.
onshore wind and solar by the time 2500
The other problem is accessibility, with
megawatts of global capacity is installed. By
minor maintenance to underwater
way of comparison, it’s noted that it’s taken
equipment requiring divers in full scuba
wind and solar energy more than 700,000
kits. As such, the team kept all moving parts
MW each to get to the global cost point they
above water so that any maintenance can be
are at now.
conducted in open air.
Denniss, who has a PhD
in maths and
oceanography, comes
from a technical
background and has had
to adapt to the
practicalities of running a
business. While the small
team of five have
The Wave Line Magnet is a prototype wave energy
developed King Island
technology developed by UK-based company SWEL.
demonstration project, he
www.ecogeneration.com.au
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Wave energy has long struggled to find its feet in the clean energy transition but the tide could be turning
for this clean energy technology that is already cheap enough to replace diesel generation on remote
islands, Poppy Johnston writes.

WAVE ENERGY

“Having a third major
renewable energy source
in a grid helps to stabilise
that grid even further.”
Tom Denniss

Wave Swell’s UniWave200 pilot plant is generating
clean energy for King Island in the Bass Strait.

“The implication is that eventually it will
be the lowest cost form of generation in
locations with good waves,” Denniss says.

Images: (top) Rob Burnett; supplied

WHERE IT FITS IN
For wave energy, the CSIRO sees a 1.3 per
cent share of the global electricity market,
around 170,000 MW installed capacity, by
2050 if it continues to develop at the current
pace. This is greater than the total projected
contribution of biomass and geothermal
generation combined.
Like any renewable energy source,
Denniss adds that its local suitability will
come down to environmental factors and
good waves.
Interestingly, the company also says the
tech can double as seawalls to provide
protection for coastlines vulnerable to sea
level rise and extreme storm events. By
generating green electricity, the company
imagines these structures would pay for
themselves and create new revenue streams.

FISH CAN SWIM WORRY-FREE
So what about its impact on marine life?
Denniss says there’s “pretty solid evidence”
that the impact on underwater animals is
benign. Unlike tidal energy, which has
spinning turbines underwater that may
www.ecogeneration.com.au

Wave energy technology is likely to reach price parity
with offshore wind by the time between 25 and 45
megawatts of capacity are installed.

harm fish and other creatures, there’s
nothing that can injure animals as they are
passing by with wave energy.
Another general advantage of wave
energy is that compared to wind and sun,
Denniss says it’s much easier to predict what
waves are doing in advance.
“Surfers rely on these predictions to see
where the waves will be days ahead.”
And, once the waves come rolling in, they
don’t suddenly stop. This is different from
solar energy, which can plummet rapidly
when a cloud passes by.
“But obviously, using all three together is
the way to go as they all help fill the gaps
when one is not generating. Having a third
major renewable energy source into a grid
helps to stabilise that grid even further.”
He also says wave energy has a smaller
footprint than other renewables. This may
make the technology attractive for
communities concerned about the aesthetics
of other forms of renewable energy. Denniss
also says they won’t ruin popular surf breaks
as they work best with unbroken swell.
Despite resting on a concrete surface, the
systems aren’t permanent – they have
buoyant pontoons that deflate to allow the
kit to anchor on the floor but can then be
reinflated to be repositioned as needed.
February 2022 ecogeneration
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ELECTRIC VEHICLES

Software puts
buses on
schedule for
electrification
The electrified depot will run as a test bed for other fleet-owners, with the ANU working on a platform that
will interpret data for use as a planning tool.

18 |

ecogeneration February 2022

support from partners Transit Systems and
Transport for NSW.
Under Zenobe’s plans, the battery at the
depot will be recruited for demand
management and frequency control
ancillary services duties.

CHECK THE TIMETABLE
The electrified depot will also run as a test
bed for other fleet-owners, with a team at
the Australian National University already
at work on a platform that will interpret
data from Leichhardt to model operations
and charging hardware for operators at
other locations.
“One of the reasons there has not been
good uptake of electric buses is because
there is not good data on how electric buses
perform under Australian conditions,
particularly in the heat but also the length
and topography of routes,” says ANU
battery storage and grid integration
program research leader Dr Bjorn
Sturmberg.
The platform, called RouteZero, will take
fleet-owners’ inputs for routes, timetables
and number of buses operating and return
an optimal mix of bus size, charging
infrastructure and a suggested timetable,
including charging intervals during the day
and overnight.
“It will also have a very keen eye on what
the network connection is for that bus
depot,” says Sturmberg.
“Rather than charging all the buses
overnight, we expect some may charge
during pitstops during the day and some in a
staggered fashion overnight.”
The trick is to ensure all buses are
charged for use in a way that doesn’t exceed
network connection. “That’s a major

concern, especially in regional communities
that have a weaker grid connection.”
If the program can’t find a solution to suit
the owner’s inputs for timetable and
passenger demand within the constraints of
its network connection, it will suggest a
capacity of stationery battery storage for the
depot to ensure flexibility to meet demand.
The project received government support
in the form of $5 million in grant funding
from the Australian Renewable Energy
Agency and $24.5 million in financing from
the Clean Energy Finance Corporation.

ANOTHER ONE WILL BE ALONG
IN A MINUTE
Previous electric bus trials in Australia have
involved fewer than four buses each. A
project in central Sydney orchestrating the
operation of 40 vehicles will demonstrate
the technical and commercial feasibility of
the electrification of large depot-scale fleets,
said ARENA chief executive Darren Miller.
“Heavy vehicle transport is an important
area to target given that together buses and
trucks account for 25 per cent of transport
related carbon emissions and 5 per cent of
Australia’s total carbon emissions,” Miller
said in a statement.
The first 12 of the 40 new electric buses
will be on the road by the end of November,
with the rest arriving over the next four
months. The Leichhardt project is part of
the NSW government’s plan to transition its
8,000-strong bus fleet to zero-emissions
vehicles by 2030.
Zenobe Energy is an EV fleet and battery
storage specialist that claims to have about
175MW of contracted storage assets and to
have delivered about 25 per cent of the EV
bus sector in the UK.
www.ecogeneration.com.au
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T

he lumbering, growling buses that
prowl Sydney’s Inner West have
slowly been joined by silent electric
versions over the past year, but the pace of
change is about to speed up as the
Leichhardt bus depot and the fleet housed
there are electrified.
Apart from soon taking delivery of 40
new electric buses with a combination of
368kWh and 422kWh onboard batteries,
work has begun at the depot on the
installation of five 120kW chargers capable
of charging two buses at a time, thirty-one
80kW chargers, 2.5MW/4.9 MWh of
stationary battery storage and 387kW of
rooftop solar PV.
The $36 million project will see the depot,
which is operated by NSW Transit Systems,
transformed into a next-generation electric
charging terminal.
The rooftop PV and stationary battery at
the Leichhardt depot will be delivered by
Smart Commercial Solar, with arrays to
cover “pretty much every square inch” of
the maintenance sheds, says Smart
Commercial Solar head of marketing
Anastasi Kotoros. “The aim is to generate as
much onsite renewables as possible to
charge the battery and offset additional
electricity used to charge the buses.”
Every solar installation comes with its
own complications but the job at Leichhardt
will include the extra dimension of very
large vehicles rolling about at all hours.
“There are some complexities in that,” says
Kotoros. “It’s a very sensitive site and a very
high-profile client. For us it’s about not
impacting the operation of the site.”
The project is a joint-venture for NSW
network Transgrid and electric transport
specialist Zenobe, with funding and in-kind

STORAGE

Rewarding tomorrow’s
battery storage experts
Cash prizes for innovators solving Australia’s toughest storage problems.

T
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he grid Australia wants, deserves and
can achieve will be dominated by
variable renewables. And although
this solution is still some way off, as coal
stations are retired over the next 20 years or
less, the vast amount of storage required to
manage all of that wind and solar generation
is being planned today.
It will take a lot of skill to pull off the
design and connection of enough energy
storage to calm a national grid.
As a way of moving things up a gear, the
Australian Battery Society, a networking,
information and training hub for the battery
industry, has launched the Energy
Renaissance Innovator Award.
“The aim is to support people who want
to transition to the clean economy,” says
Australian Battery Society director Dr
Adam Best.
“It’s about trying to foster the talent that
exists in Australia and show that there’s an
opportunity and career path.”
Ten awards of $2500 each will be given to
successful applicants to increase interest
and further research and development in
the field of electrochemical energy storage
in Australia.
About 250MWh of storage is connected to
the National Electricity Market with
another 1000MWh under construction.
Planned and announced storage projects put
all of that in the shade, however.
As solar and wind plants are built to
connect to a congested grid, the storage
pipeline is a multiple of gigawatts, not
including pumped hydro.
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IT STARTS NOW
In many ways Australia is a test case for
large-scale storage and yet Best says the
local industry has a way to go to catch up to
“extremely mature” levels of research and
industry experience globally.
This is evidenced, he says, by the Future
Battery Industries Cooperative Research
Centre (FBICRC), a locus for government,
industry and academia to test new ideas and
technology. “It was created to spur more
activity and help people move up the supply
chain … to give them the skillset to be part
of the global battery value chain.”
When it comes to raw materials used in
batteries, Australia is well ahead. We are the
world’s largest supplier of lithium and have
deep reserves of nickel, copper, aluminium
and other important resources.
“Pretty much everywhere else, we’re a
laggard,” Best says. “We have yet to establish
cell manufacturing capability, though we do
a lot of pack and battery assembly-type work.
There are areas we can absolutely get better
and areas where we need to start. There is
plenty of opportunity there.”

CELL BY CELL
Most of the cells used in popular battery
technology come from international
industrial giants such as LG, Samsung,
CATL and Panasonic. It’s possible for
Australia to set up a cell manufacturing line,
Best says, as demand is almost guaranteed.
“There is ample demand for transitioning
to a clean economy and there are plenty of
ways to do that,” he says.

“It’s doable, but we have to be thoughtful
about the cell chemistry we manufacture,
the size and format and whether it can be a
sustainable business.”
Battery management software is an
important parallel industry that Best
dedicates his time to in his role as principal
research scientist at the CSIRO, where he is
working on a project with Australian
battery technology company Energy
Renaissance and the FBICRC.

WHAT CAN GO WRONG
Safety is a primary concern among
developers as they seek approval for giant
storage projects around the country and
Best says that lithium “has its challenges,
particularly when you get it to scale”.
The industry saw what can go wrong when
Neoen’s Victorian Big Battery ignited during
testing in late July, with two Tesla
Megapacks destroyed. To put it very simply,
software may have been the culprit in that
episode, according to a report from Energy
Safe Victoria ahead of a final independent
report expected later in November.
“There are plenty of layers of safety that
can be integrated into lithium systems …
and there are other chemistries around that
may not necessarily be as energy dense as
lithium but have a much better safety
footprint than lithium does.”
Best can’t comment on the cause of the
Victorian Big Battery fire.

GET IN TOUCH
The Australian Battery Society award, which
is sponsored by Energy Renaissance, will
cover a range of interests including battery
chemistry, prototyping, the design of battery
packs, development of safety and control
systems and battery use and recycling.
It’s an open brief, Best says. For example,
students at universities or TAFE who want
help with costs to attend a conference, visit
a research institute or undertake a period of
study somewhere can apply.
Applicants may already work in the storage
sector or want to expand their skills.
February 2022 ecogeneration
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Investor tool reveals what
it takes to profit from wind,
solar and storage
Investors who think all solar and wind farms are pretty much alike will get a sharp shock if they access a
new online platform that shows the wide variance between the 150-odd assets around the country. To make
money – or not lose it – they need to know what’s driving those differences.

M

any people say the best sites for solar
and wind projects have been taken
– at least until major new
transmission links are built to allow more
renewables to connect to the grid. The
National Electricity Market is crying out for
more clean energy generation, however, as
the retirement of coal assets inches closer.
In the meantime, east-coast states with
ambitious clean energy targets are
encouraging developers to bid for spots
within multiple renewable energy zones.
As they scramble to profit from inclusion
in tomorrow’s energy mix, investors have to
quickly understand risks that have chopped
at the fortunes of some of those who have
gone before them. But the energy market is
frustratingly opaque. Without really
knowing much about the relative success of
their peers, how do investors regard their
own decisions with any certainty? Do you
think, just maybe, that the global
consultancies they pay would resort to
relying on Google searches when taking a
stab at data points when the empirical data
just isn’t available?
“All models are by definition an
oversimplification of reality, and forwardlooking models often struggle to capture the
intricacies of the market,” says Energy
Synapse founder and managing director
Marija Petkovic. “To fully appreciate the
risks and opportunities, investors need to
supplement any models with a deep
understanding of how the energy market is
evolving in practice.”
With her colleagues, Petkovic has
developed a tool she says reflects the
performance of wind, solar, hydro and
battery assets around the country, with realtime data going back to 2018.
“We wanted to create a system that
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investors could understand and use to
benchmark the performance of every clean
energy asset in the grid, so that when they
get a project on their desk they are
evaluating they can do a peer comparison
against 150-odd assets to really understand
what the drivers of value are for that project
and what the risks are.”
Petkovic’s mission for Energy Synapse is
to “empower more investment in clean
energy”, she says. If investors don’t really
understand the opportunities and risks in
the market, they’ll be hesitant to commit.
“We see it again and again. When it comes
to energy markets, there might be one or
two people in an organisation who clearly
understand them … but it’s just a black box
to everyone else.”
Investors are struggling to get their heads
around battery storage, Petkovic tells
Ecogeneration. “FCAS [frequency control
ancillary services] is such a dominant
revenue stream and banks and other
financial institutions are really hesitant to
form a view on those markets.” In truth,
they may be struggling to understand how
batteries work.
It’s been a long project where hundreds of
millions of data points have been crunched
into “something that’s useful to people,” she
says, but now the paid service is available to
the market.

FORTUNES FAR APART
One representation of data that vividly
depicts the hazards to investors is a scatter
plot of marginal loss factors and capacity
factors for every wind and solar farm in the
grid, breaking solar into fixed axis and
tracking. The top quartile of assets
measured by revenue-per-megawatt are
blue, the next 50 per cent are orange and the

bottom 25 per cent are red.
“In an ideal world you would want to be
in the top right-hand quadrant,” Petkovic
says, with a high capacity factor and high
MLF. Paid subscribers will know which
assets are in that bunch, but Ecogeneration
can only generalise and reveal they are
predominantly wind farms. The bottom lefthand corner shows assets suffering low
capacity factors and low MLFs.
“You can see in the way the data is
stratified that the capacity factor is a higher
provider of value than MLFs,” says Petkovic,
pointing to a large NSW wind farm with a
pretty ordinary MLF (below 0.9) but high
capacity factor (above 40 per cent), which
puts it in the top 25 per cent by revenue.
“If you are at a bank and are trying to
evaluate a project, being able to put it in the
context of everything else is really helpful,”
she says. “You can see where it sits and
compare it against the full spectrum of
assets you could be investing in.”

THE BIG EARNERS
A chart on the tool that plots capacity
factors against revenue shows wind
outperforming solar, driven by higher
capacity factors. “Some assets are earning
three times as much as others,” she says,
picking out two wind farms in NSW. “It’s a
huge discrepancy.”
Investors might think all solar farms and
wind farms are pretty much alike, but
Petkovic says the data shows “here is a huge
difference in earning potential”. To make
money (or not lose it), investors need to
know what’s driving those differences.
Broken down by state, the effects of high
penetration of wind and solar in South
Australia can be seen in lower revenue
results compared with sites in NSW, for
www.ecogeneration.com.au
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example. “There is a price penalty for
having a lot of renewables in there, versus a
market that is still very coal-dominated,”
she says.

LOST IN THE CROWD
Investors who pay a consultant to forecast
prices are often given average market prices
as a guide, but investors should realise the
renewables asset they’re looking at probably
won’t earn the average price. “It could end
up earning a fair bit less,” says Petkovic.
A chart that plots dispatch-weighted
average prices shows clean energy assets
earned below the market average. It should
be no surprise, she says, as price is lowest
when you’ve got a lot of wind and solar in
the grid and it spikes when there is a
renewables drought and gas and hydro
generators get control of the market.

Images: jittawit21/Shutterstock; (portrait) supplied

ON AGAIN, OFF AGAIN
Curtailment is a problem that owners of
wind and (especially) solar plants are
familiar with, as they battle negative
daytime prices and the effects of rooftop
solar exports on demand. Another chart in

the Energy Synapse tool shows how much
energy was dispatched into the market and
how much was physically constrained.
Developers or investors looking over a
project can look at assets generating nearby
and see how they are being constrained.
“If nearby assets are experiencing high
constraints there’s a pretty high chance
their asset will be affected as well,” she says.
Petkovic points to huge constraints at a
Queensland wind farm in 2020, in nearly 30
per cent of intervals.
Data used in the tool comes from meters
connected to the NEM at each asset. No
modelling is used.

HOW TO MAKE MONEY IN STORAGE
As the pipeline of storage projects grows
ever larger, investors will be asked to weigh
the risks in what will become a very
important sector of the energy market.
Energy Synapse’s report looks at every
large-scale battery in the grid and splits
revenue into contingency FCAS, regulation
FCAS and energy arbitrage.
So far, most of the revenue in storage
comes from FCAS services, which Petkovic

“When it comes to energy markets, there might
be one or two people in an organisation who
clearly understand them … but it’s just a black
box to everyone else.”
www.ecogeneration.com.au

says is “such a foreign concept to most of the
banks and financial institutions”.
Shallow FCAS markets will become
battlegrounds for revenue as more batteries
connect to the grid, she says. “But the
flipside of that is that as more coal-fired
generation comes out of the grid, AEMO’s
going to have to procure higher volumes of
FCAS to keep the grid stable.”
New markets will see the pool of
possibilities for FCAS revenue deepen,
she says.
The AEMC has proposed two-second
fast-frequency response and there is talk of
creating markets for virtual inertia and
system security. “This revenue stream is not
going to disappear.”

Energy Synapse founder and MD Marija Petkovic.
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An abundance of data from smart meters installed in
every home in Victoria in one of the reasons the
research is focused on the state.

Power in a
An alliance of researchers
and distribution networks
putting Victorian smart
meter data to work has
vowed to share its resources,
writes Jeremy Chunn.
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T

o build an intelligent energy
system you need intelligence.
Where successful delivery of that
energy relies on the coordination
of multiple generation sources
and optimal utilisation of transmission and
distribution networks — with a satisfying
experience for the bill-paying consumer —
that intelligence needs to be shared.
To open the door a little wider to a
national approach, the Centre for New
Energy Technologies, or C4NET, has vowed
to provide advanced metering

infrastructure data to anyone working
towards the transition to clean energy. This
includes aggregated consumption data,
information about the penetration of
localised renewable energy sources and
network operational information.
The callout is intended for anyone, but a
few examples might be councils who want
to understand greenhouse reporting or
where best to locate community clean
energy projects.
“We’re there for anybody, as a single point
of contact for them to come to,” says C4NET
www.ecogeneration.com.au
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Energy distributor United Energy is trialing batteries
mounted on power poles in Melbourne.

Image supplied

“These are national
problems... it’s very
rare the challenge is so
localised to one state..”

chief executive James Seymour.
An independent not-for-profit company,
C4NET’s members include all the Victorian
distribution networks, six universities in the
state and associate members, including
retailers, who may participate in individual
projects and activities. “It’s collaborated
research,” Seymour says.
“We coordinate between government,
industry and the universities as to what are
the challenges and then agree on research
programs or projects.”
The Australian Energy Market Operator
contributes technical advice and has
participated in some projects.
The centre’s Victorian emphasis is a result
of two things: initial grant funding from the
state government and, probably more
www.ecogeneration.com.au

importantly, the ability to base its work on a
deep and fast-flowing stream of data from
smart meters installed in every home in
Victoria. With all five DNSPs in the state
involved in C4NET’s work, that makes up 60
per cent of all smart meter data available
in Australia.

ENERGY DATA HOLDS ALL THE
ANSWERS
The clean energy transition is a national
ambition but it is inconveniently broken up
into the organised connection of assets in
the east coast National Electricity Market
— which includes five interconnected states
— and Western Australia’s South West
Interconnected System. This gives
politicians and the media plenty to get

confused about. That’s why research
conducted in a state that is knee-deep in
data will be valuable to all its fellows within
the Commonwealth.
“These are national problems,” Seymour
says. “It’s very rare the challenge is so
localised to one state; there might be
nuances but the underlying challenge is
generally the same. We’re happy to use the
Victorian data to inform issues elsewhere in
the country; or we can use data from other
areas in the country to inform Victoria.”
Victoria may be well ahead with wind, at
about 17.5 per cent of demand, but it trails
many states when it comes to rooftop solar,
at 6.9 per cent compared with 15.6 per cent
for South Australia and 13 per cent for
Western Australia. Could there be better
coordination of research around the
country? Seymour pauses. For a start,
research relies on data, and data is not
always easy to get. It takes some caution to
navigate compliance and privacy rules, he
says, “for the purposes of research — it’s not
about giving out private data”. The C4NET
February 2022 ecogeneration
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PLANNING FOR A GREEN GRID

“If we don’t have storage, we don’t have any
choices. When we do have storage available, we
have choices.”
alliance is available to work with data from
other states, he emphasises.

ROOFTOP PV IS TESTING THE
NETWORKS
As most solar energy generated by the three
million rooftop PV systems around the
country is exported around midday, the
distribution networks are beginning to
strain. “There is a real challenge managing
the physical flows and we can see it with
data really clearly,” Seymour says.
Most houses with solar today, he says, are
exporting around 70 per cent of the energy
they generate. This is pushing distribution
infrastructure in parts of some networks to
their capacity limits, and the owners of those
networks are being asked to deal with it.
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That raises all sorts of questions, he says,
such as the balance of social equity between
those who have solar and those who don’t;
equitable access to the grid from those who
already have solar to those who want to put
on solar, and; how to develop policies and
market structures thsat suit all customers.
“A lot of that is predictable, and it can be
modelled and anticipated,” he says.
“We’re going to see this in a heightened
state as we move to electrification of other
elements of the economy. That will all put
pressure on that physical infrastructure, but
it’s reasonably predictable from a data-fed
analysis where you have really good data.”
For policy, programs and network
planning to succeed, they must be based
on evidence.

MAKING SENSE OF HOME
BATTERIES
Batteries, so long at the sidelines, are
beginning to pop up all over the place.
Melbourne networks CitiPower, Powercor
and United Energy have added storage up
power poles and on street corners to
stabilise voltage levels affected by high
www.ecogeneration.com.au
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C4NET chief executive James Seymour.

The more connection points that send out
real-time data, the easier the task to plan for
a grid with accelerating levels of PV and
battery storage. For Seymour the five-to-10year outlook is pretty clear, but it’s less clear
whether enough forward planning is in
progress. High feed-in tariffs are a thing of
the past, linked to a falling cost of wholesale
electricity. The game will be to connect the
storage that will accommodate a shift
in demand.“
That will change as the cost of storage
comes down,” he says. “If storage was free,
we would need no change of demand.”
The next wave of storage is rolling
towards us in the form of electric vehicles,
or “storage on wheels”, in Seymour’s
estimation. As a shiny new fleet of EVs
slowly pushes Australia’s guzzlers into the
gutters this aggregate form of storage will
offer a “huge opportunity” to the grid.
“If we don’t have storage, we don’t have
any choices,” he says. “When we do have
storage available, we have choices.”
Will EV owners want to share their
charge around? Research out of UNSW has
shown battery-owners can be reticent to
sign up to virtual power plants if they feel a
powerful, distant orchestrator is getting
better value out of the relationship. Seymour
reckons it may take a big shift in attitudes,
but it is certainly possible.
“In the absence of trust, no-one is going to
engage. Trust has not been high in the
electricity industry, so that’s the
opportunity. Consumers are going to rule
this, and unless they have trust they won’t
engage.” Whether the incumbent providers
or new entrants turn out to be the trusted
ones remains to be seen.
It’s worth acknowledging the storage
that’s already there, of course. With 20 per
cent of domestic hot water systems in
Victoria running on grid power overnight,
there’s an obvious benefit if they were timed
to work during the day. “Many people can
shift those to solar; the amount of solar
generation would largely cover that need,”
says Seymour, guessing the total capacity of
those heaters as the same as a 3GW battery.

NETWORK

penetration of solar. On top of that, the state
government is handing out thousands in
subsidies to homeowners who want to buy
residential batteries.
C4NET’s research into the impact of
household batteries on networks found they
can reduce exports in cool weather by 20
per cent and imports by 60 per cent, but
battery-owners export significantly more on
hot days than non-battery households with
PV. “Now what we need to do is understand
why that is,” Seymour says. “Within those
numbers there were some quite specific
cohorts of activity around settings of battery
management systems. We can’t see those.”
Some batteries were charging overnight,
some during the day, and others did a bit of
both. Were owners running the default
battery management settings, had they
customised them or were they trusting a
third party?
“That will be the next area of research.”

THE CHALLENGE FOR
DISTRIBUTORS

Images: (top) Adwo/Shutterstock; (bottom) paulynn/Shutterstock

The study allowed the researchers to detect
hyper-localised voltage impact challenging
the hosting capacity of circuits to
transformers on networks. “The distance a
solar system and battery is from the
transformer has quite a large impact,” he
says. “The balancing need is quite complex.
That’s a challenge for distributors to provide
a seamless, ubiquitous service to consumers.
Consumers don’t understand that and
shouldn’t be expected to.”
Happily, the tools that can help iron
things out have already been identified.
They are front-of-meter neighbourhood

Battery owners export more on hot days than non-battery households with PV. Now to understand why.

“The balancing need is quite complex. That’s a
challenge for distributors to provide a seamless,
ubiquitous service to consumers.”
batteries to complement behind-the-meter
residential batteries. “That is a keen area of
interest.” Another interesting piece of
ongoing work is the mapping of low-voltage
networks, and it’s “a cool project” in
Seymour’s words. In the old days of energy,
networks never needed to know much detail

EVs can act as an aggregate form of storage, essentially “batteries on wheels”.

www.ecogeneration.com.au

about the final connection points. It would
have cost a lot to do so, for a start, and
everyone would have had to pay for that.
“You never needed to know that, when you
had a centralised distribution system.”
Times have changed, and the hosting
challenge is complicated by generation and
storage distributed throughout the grid. The
supply-demand balancing act, therefore, is
vastly more complex. It all comes down to
the distance between a connection point
and the nearest transformer, which sounds
simple enough until you realise how much is
not known about the nation’s suburban
networks. With smart meters supplying data
that can be parsed by machine-learning
algorithms, the picture becomes much
clearer, Seymour says. “When it can be done
algorithmically, that’s a scalable solution
that can be applied right across the state —
without having to invest in more hardware,
more monitoring, more assessments, more
people mapping these things.”
It’s fair to say the distribution networks
have limited ability to say one way or the
other how much solar should be connected
at a localised level, he says.
February 2022 ecogeneration

| 25

DISTRIBUTED ENERGY

Owning your own solar
and batteries could become
a thing of the past
The case for paying for clean energy, not the infrastructure that generates it, writes Poppy Johnston.
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renewable assets.”
What’s unique about Hunter’s model from
other attempts to disrupt the traditional
ownership model for rooftop solar is its
partnerships with energy retailers.
Other companies use power purchase
agreements or rent direct to the customer,
such as Enpal, a German solar startup
that has recently raised €150 million from
Japan’s SoftBank Vision Fund 2. Hunter
says teaming up retailers makes sense in
Australia due to regulations that prevent
arrangements that lock consumers into
one retailer.
The company already has a collection of

retailers signed up and the plan is to keep
expanding this network so that consumers
can shop around for the best deal on their
renewable plan. So far, NRN has 37 pilot
sites in operation and plans to launch
another 850 next year.

HOW IT WORKS
Under the model, NRN owns and manages
consumer solar and batteries that are
operated as virtual power plants (VPP),
which connect together large numbers of
distributed resources to act in a coordinated
way. NRN charges retailers a fee for access
to the renewable assets that then create
www.ecogeneration.com.au
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A

lan Hunter and his small team at the
National Renewable Network,
formerly Sola.io, have spent two
years nutting out an alternative to
consumers owning and operating their own
home solar and battery systems.
Hunter pivoted into the energy industry a
few years ago after creating a successful
business renting cars to Uber drivers. He’s
now trying to do something similar for
rooftop solar and batteries.
“I don’t think that we should be relying on
consumers or businesses to buy the
infrastructure for tomorrow… we are
challenging the facts about ownership of

Images: (portrait) supplied; Antonio Guillem/Shutterstock
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energy plans for the infrastructure that
operate much like mobile phone plans,
where consumers don’t own phones outright
but pay for data every month. Despite paying
this fee, retailers are better off because they
can access other income streams, the
wholesale market and the ancillary market,
as well as the income from consumers. They
also pay lower network charges because
there’s more storage and generation
occurring behind the meter.
Retailers can charge their customers less
and provide homes and businesses with
clean energy, which should decrease churn
and increase customer acquisition.
Consumers are grateful for a simple onebill energy plan, Hunter says, and they also
don’t have to part with the upfront capital
for a solar and battery system.
They are also not taking on “huge”
liability and risk. Hunter says that one in
five solar systems in Australia are deficient,
amounting to an estimated $3.5 billion of
wasted consumer money.
“We don’t feel that’s fair.”
Instead, the company absorbs the risk and
is incentivised to make sure it’s a quality
fitout and installed property, with direct
warranty agreements with manufacturers.
The model is supported by an ESG fund,
which Hunter claims can provide yields that
are double yields for standard solar farms.
He says the fund promotes a yield of above 9
per cent for investors in its ESG fund.
The intention is to eventually be
operating a VPP across 40,000 sites across
the country, which would make it the
largest virtual power plant in the southern
hemisphere and an attractive investment
option as the risk of unsuitable weather is
spread across a large geographical area.
Hunter also has his eyes on the rental
market, which is largely locked out of the
market because landlords are not
incentivised to install rooftop solar when
the savings flow to the tenant through
cheaper bills.
With the rental model, landlords could
sign up through the retailer in return for a
percentage of the yield.

“Retailers are one of the main
components in our energy supply chain. If
they’re not incentivised to help consumers
go green, then we’re never going to hit these
large targets that we have ahead of us to
decarbonise the grid.”

IT ALSO ENCOURAGES BATTERY
UPTAKE

Alan Hunter

“I don’t think that we
should be relying on
consumers or
businesses to buy the
infrastructure for
tomorrow...”
Alan Hunter

The model also encourages battery uptake.
The upfront cost of batteries remains
prohibitive, which is doing nothing to
support the energy market that is flooded by
solar during the day, putting energy markets
into negative pricing, and then experiences
increased demand in the evening when
people return home and solar systems stop
generating as the sun goes down.
By allowing retailers to tap into virtual
power plants on behalf of their customers,
they can start being compensated for
managing the flows of energy and
simultaneously support the ongoing
penetration of clean energy.
Hunter adds that under his company’s
model for creating VPPs, the system can be
made smarter with a modem behind the
energy management systems which allows
retailers to control hot water tanks,
swimming pool pumps, electric vehicles,
airconditioning units, smart appliances and
other devices, which adds to the flexibility
and capacity of the VPP.

Just like a phone plan
where you only pay for
the data you use, not
the phone itself, you
can pay for the clean
energy you use, not the
infrastructure.

GOOD FOR THE ENERGY MARKET,
GOOD FOR THE ENVIRONMENT
Hunter says the model helps to solve some of
the pain points in the clean energy
transition.
For one, at the moment, retailers lose
money when customers install a solar
system so they have little financial incentive
to encourage uptake.
www.ecogeneration.com.au
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Rex connects tenants to
shared solar and storage
The sun is for everyone, but not everyone owns the roof they live under.
A Queensland software company is looking to solve that problem.

T

he solar rollout isn’t skipping a beat,
with more than three million
households across the country now
sporting purple PV panels up top. It’s a
different story for apartment-dwellers. Just
because you own a unit doesn’t mean you
own roofspace. As for renters, they never get
far with investment property owners who
see no reason to pay for a solar system if the
bill savings go to someone else.
It’s not that solar is locked out from the
rental market, it’s just that the various
methods of having it approved for

installation in shared properties means
negotiating with many owners. When it’s
one owner and many tenants, such as a
shopping centre, it’s more straightforward.
Queensland-based company Rex Energy
has entered the shared-solar space with its
X1 software, a sleek black box that decides
every few seconds the optimal distribution
of energy to tenants from a solar-andstorage system owned by the body
corporate, an individual or Rex Energy
itself. All energy users connected to an X1
system stay connected to the grid via a

“Generally it’s about 20-30 per cent less than
what they’re paying for grid energy.”

retailer, with energy from the shared solar
and storage supplied at a fixed rate that is
reset every five years. “Generally it’s about
20-30 per cent less than what they’re paying
for grid energy,” says Rex Energy CEO Scott
Graham, citing current rates around 24c/
kWh for a commercial property in Victoria
and 17c/kWh for a residential body
corporate in Queensland.
Graham agrees it sounds a bit like a power
purchase agreement. “It depends on the
scenario,” he says. “If the building owner
owns the system, we’re able to feed each
tenant with the exact amount of energy they
require. We’re monitoring their total
demand and the amount of energy we’re
feeding to them [from rooftop solar and
stored solar energy] as well.” Another
example Rex is working on with a couple of
clients is where a body corporate chooses to
only recoup the cost of maintenance, selling
energy to tenants for less than 10c/kWh.

The software decides every few seconds the
optimal distribution of energy to tenants from a
solar-and-storage system owned by the body
corporate, an individual or Rex Energy itself.
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Rex’s work for owners of Homemaker
Centre retail sites has seen rooftop systems
producing double and in some cases up to
600 per cent of the required load, with
surplus stored behind the meter to be drawn
on during evening peak or made available to
the grid if profits can be taken in the
FCAS markets.
“We can take that stored energy that
would be used for that site for, say, 18 hours
and blast it into the grid over 30 minutes or
an hour, depending on what their needs
are,” Graham says.
The Homemaker Centre projects range
between 1.5MW and 2.5MW of rooftop
solar, with storage capacity between 2MW
and 5MW. All of that supply and storage is
controlled in the cloud, with owners of
multiple sites able to view an aggregate
energy system. “You can drill down to each
state, each region, each centre or even each
tenancy,” he says.
These virtual power plants can be
operated by third-party trading entities in
response to grid events or to take advantage
of opportunities for profit. Some sites will
also have storage installed in front of the
www.ecogeneration.com.au

Images supplied

PV OUTPUT STORED FOR LATER

DISTRIBUTED ENERGY

Solar has always been tricky in shared properties
because it means negotiating with many owners.

meter. “That front-of-meter battery sits and
trades futures, FCAS or whatever is
intelligent to trade in that region,” he says.
Developers whose properties incorporate
front-of-meter storage take a percentage of
the trading profits.
Investors have backed Rex with $20-$50
million, Graham says, to find locations to
build large-scale grid-forming and gridfollowing battery systems. The company is
also hoping to cast out into the utility-scale
storage sector, with plans for two sites
totalling about 150MW of storage in
northern NSW. “Pretty large installations,”
he says. “We’re excited about that.”
For storage, Rex has chosen a graphenebased hybrid capacitor system and lithiumtitanate-oxide technology. As for batteries
that rely on lithium chemistry, Graham
decided to avoid them. “We decided we are
not going to work with lithium chem
batteries because there’s too much
propensity for something bad to happen. So
we are working with energy storage
products that are benign.”
The company initially chose to work with
an electrolyte battery but found them to be
high-maintenance.

“As an outsider, it’s very difficult to pierce
the veil of corporate Australia,” he tells
Ecogeneration. It took all his and his wife’s
life savings, along with the proceeds from
selling their furniture, to start a business.
“We had one couch and I was working off an
ironing board.”
Any moments of self-doubt were quickly
dispelled. “I believed in what we were doing

so much.
“Rex Energy is the energy company of the
future. This is exactly how it’s going to be.
The existing model of big power plants, big
transmission and big distribution is going to
only be there to act as a back up to what you
cannot generate, store and consume on site
in the future.” For apartment dwellers, it’s
all good news.

LIGHT FADES FOR THE ENERGY
GIANTS
Graham, an Ohio native, arrived in Australia
from the US nine years ago. It was tough.
www.ecogeneration.com.au

Rex Energy CEO Scott Graham
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Out to sea:

Australia’s offshore wind
industry is finally showing
signs of life. Poppy
Johnston explores the
future of this seafaring
clean energy technology.
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t’s been a decade in the making but the
federal government has finally written
the rulebook for an offshore wind
industry in Australia.
The Offshore Electricity
Infrastructure Bill 2021 made it through
parliament with bipartisan support in
November 2021. The long-awaited legal
framework will help developers navigate the
tensions involved with building largescale
energy-generating infrastructure in

Commonwealth waters, which is a boundary
that kicks in more than 3 kilometres from
the shoreline.
With this legislation in place, developers
will be able to apply for a licence to build
and operate offshore wind plants. Several
new projects have since been announced,
bringing the total number of planned
Australian projects to 24 (some with
multiple stages) with a total capacity of
around 34 GW according to Rystad Energy
www.ecogeneration.com.au
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The future
of offshore
wind in
Australia

OFFSHORE WIND

“Of the large-scale
generation technologies,
it requires the largest
operations workforce.”
Andrew Bray

Image: (inset) TwiXteR/Shutterstock

Australia’s offshore wind industry is still on the
starting blocks but elsewhere around the world,
offshore wind is already big business.

data provided to Ecogeneration for the 2022
Wind Map.
The Star of the South, an offshore wind
project on Victoria’s south-east coast off
Gippsland in Victoria, is the most
progressed project. It recently attracted
$19.5 million from the Victorian government
towards its extensive planning and analysis
work and is tipped to provide 2.2 GW of
clean energy, which is around 20 per cent of
Victoria’s energy needs.
www.ecogeneration.com.au

Australia’s offshore wind industry is still
on the starting blocks but elsewhere around
the world, offshore wind is already big
business. The technology has earned its
position in the global clean energy
transition, with the International Energy
Agency flagging offshore wind as one of the
big three sources of clean energy alongside
solar and onshore wind.
But in Australia, the technology still has
many hurdles to jump: it’s still relatively

expensive compared to onshore wind and
solar, especially as a brand new industry,
and is not without environmental and social
concerns, such as migratory bird
disturbances and diminished visual
amenity. And, in a country with an
abundance of space, wind and sun onshore,
one might wonder why renewable energy
generation needs to stray from the land
at all.
In the draft 2022 Integrated System Plan
released by the Australian Energy Market
Operator in December, the promising
potential of offshore wind was noted but the
cost of the technology was considered a
barrier. “It is therefore not currently
projected to play a large role in the future
energy mix at current forecasts of future
costs, unless land use considerations limit
onshore development. Further cost
reductions could see offshore wind feature
more prominently in future ISPs.”
Still, the case for an Australian offshore
wind industry is brewing. In July, the Blue
Economy CRC released a report outlining
the potential of offshore wind in Australia.
It found Australia has rich offshore wind
resources, with the southern parts home to
exceptional wind resources akin to the
North Sea where there is already an
February 2022 ecogeneration
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Setting up a new industry is
always going to be expensive.

established industry.
The technology has its advantages, the
researchers note. It would be a useful
addition to a decarbonising grid as wind
speeds are faster and arguably more
consistent than onshore.
And, compared to onshore wind and solar
plants, ideal sites for offshore wind also tend
to be closer to existing high voltage network
infrastructure as the bulk of Australia’s
population lives by the coast. According to
the research, more than 2000 GW could
potentially be installed within 100km of
current substations.
Scale is also on the technology’s side.
Compared to anything onshore, which is
constrained by land availability, it’s possible
to deliver much bigger individual offshore
wind projects.
The Blue Economy CRC research found
that the generation source would be wellsuited to power green hydrogen production
hubs. Strategically placed close to ports, it
could be used to power a clean
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manufacturing revolution including the
production of green hydrogen to produce
low emissions steel and aluminium, or for
export. For communities clustered around
regional ports, this means high quality,
ongoing jobs, including for those formally
employed in fossil fuels including offshore
oil and gas extraction.

WIND RESOURCES COMPARABLE
TO THE NORTH SEA
Climate councillor at the Climate Council
and senior lecturer at Macquarie University
Dr Madeline Taylor says offshore wind is a
clear economic opportunity for Australia.
Although offshore wind costs more than
onshore wind, Taylor says that costs have
fallen dramatically – about 50 per cent since
2015 – and is now one of the cheapest clean
energy options in places such as the UK.
Setting up a new industry is always
expensive, however, and government
support and incentives will be important in
these early stages.

OVER THE HORIZON
As with the construction of any large
infrastructure, communities need to be
brought along for the ride.
Taylor notes that while Australia may not
be as space constrained as places such as the
UK, Australia is already facing opposition to
onshore wind based on noise, visual impacts
and environmental concerns. In the UK and
European countries, she says similar
community concerns pushed the UK and
European countries to move wind
generation offshore.
Nexsphere chief executive Glen Kierse,
who’s company recently announced its
intention to build an “over the horizon”
offshore wind farm up to 1 GW in the Bass
Strait off the north east of Tasmania, says
visual amenity is an important
consideration, especially as offshore wind
turbines keep getting taller.
Going further out separates the plant
from rich ecological and community activity
around the coastline. “We don’t want this to
effect anyone wanting to take a tinnie out.”
Like any type of energy generation, there
are trade-offs. Submarine cables running
along the floor no doubt impact marine life
but do avoid cutting through thousands of
kilometres of bush, he explains.
“When you put a largescale structure into
www.ecogeneration.com.au
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“When you put a largescale structure into the
marine environment, there will always be impacts
on marine life.”
Glen Kierse

OFFSHORE WIND

the marine environment there will always
be impacts on the marine life, and
on migratory birds as well… we will be keen
to work through those.”
He says that these kinds of concerns will
inform the final placement of the plant.
RE-Alliance national director Andrew
Bray says that Star of the South can serve as
an exemplar for community engagement.
“We attribute [the Gippsland
community’s positive response] to the
company’s proactive community
engagement, years in advance of when the
project might be constructed. When
projects deliver long-term jobs and clear
community benefit programs, amenity
issues can be seen in perspective and
mitigated with community input.”

Nexsphere cheif executive
Glen Kierse.

IT ALL ADDS UP

Images: (top) Hero Shot Photography; (below) Natascha Kaukorat/Shutterstock

Communities may prefer not to see the
turbines from the coast but going over the
horizon does influence the cost. Kierse says
distance does add costs due to longer
transmission distances and higher
maintenance costs, however, ocean depth is
where costs really start to vary.
Offshore structures fitted to the seabed
are suitable for depths of up to 60-70m.
Deeper waters require newer technologies,
such as floating turbines, that are less
advanced. This makes shallow seabeds such
as the Bass Strait attractive – in other areas,
30kms off the coast can be 2000m deep.
The other factors to consider when
choosing an offshore wind location include
proximity to a port. When you are dealing
with turbines more than 100m high, getting
wind farms online is a complex and
challenging logistical exercise.

manage and maintain, offshore wind does
create fewer ongoing jobs. That’s a
compelling reason, she says, to strategically
team offshore wind with clean
manufacturing hubs nearby.

THE LEGISLATION IN QUESTION:
WILL IT BE EFFECTIVE?
Taylor says there’s a lot to like about the new
offshore electricity infrastructure
legislation, which is yet to be revealed in full
detail, but says Australia should learn from
mature offshore wind markets such as the
UK, Norway & Denmark.
The legislation refers to the Environment
Protection and Biodiversity Conservation
Act 1999, the EPBC ACT, which has been the
subject of several reviews noting its
deficiencies, including the absence of a
mechanism to review climate impacts.
Given the shortcomings of these

environmental regulations, Taylor is
concerned about relying on it to manage
environmental risks posed by offshore wind
such as underwater noise, fish spawning
concerns and impacting migratory birds.
Native title rights are another question
mark, with the legislation failing to
adequately outline what a co-beneficial
relationship with a coastal communities
would look like.
Safety is another concern. Worker safety
will be overseen by the same body that
oversees offshore petroleum drilling, which
she says is troubling given the two
industries are very different and safety
concerns vary considerably.
Australia also has an opportunity to use
legislation to foster social licence. In
Denmark, for example, it’s a legislated
requirement to offer shared ownership of
offshore plants with host communities.

JOBS BOOM
The job-creating potential of offshore wind
– both direct and indirect by powering
nearby clean energy industrial activity – is
another key advantage of the technology.
The Blue Economy CRC modelled a few
different scenarios for job creation, with the
highest scenario predicting the creation of
5000-8000 jobs each year.
For Re-Alliance’s Andrew Bray, offshore
wind can help with a just transition for
traditional coal regions.
“Of the large-scale generation
technologies, it requires the largest
operations workforce so will create more
ongoing jobs.”
Energy academic Madeline Taylor adds
that compared to offshore oil drilling, which
requires hundreds of people onsite to
www.ecogeneration.com.au

Offshore wind has huge
job-creating potential.
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There’s a time and place for

pumped hydro

Hydropower and its glossier
subset pumped hydro has
attracted fresh attention from
the clean energy industry that
wants its unique “deep
storage” capabilities rewarded
by energy markets to unlock
investment in new projects,
writes POPPY JOHNSTON.
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There are 8.5 GW of hydropower assets
in operation across Australia.

Images: (main) crbellette/Shutterstock.com;
(top right) Miriam Newitt/Shutterstock.com

T

Snowy Hydro
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here’s been a lot of talk about
pumped hydro as a key player to
meet Australia’s energy storage
needs, alongside batteries.
However, a November report
released by the Clean Energy Council on
Australia’s hydropower opportunity noted
that only two projects have progressed to
financial commitment since 2017 compared
to the 27 battery projects that have done
the same.
Pumped hydro expert Australian National
University Professor Andrew Blakers, who
in 2017 mapped the potential spots for new
pumped hydro in Australia and found as
many as 5000, says the main reason for the
delay is that there still aren’t enough
renewables in the grid to warrant such large
storage projects.
The big problem is transmission
infrastructure, he says, or lack thereof. The
grid may be decarbonising faster than
expected but the transmission
infrastructure, built for centralised energy
generation where electricity ran from coal
power stations to cities along high capacity
networks, is failing to keep pace with the
influx of distributed energy sources.
“Transmission holds back the build rate of
solar and wind – that’s the number one
problem,” Blakers told Ecogeneration. “If
you built new transmission line to woop
woop it would be saturated in solar and
wind farms in minutes.”
And the hold up on transmission

infrastructure boils down to negotiations
with long chains of land holders, who
Blakers says haven’t been properly
compensated in the past compared to the
payments offered to farmers to host wind
turbines or solar panels.
For cities with limited options for
transmission infrastructure, he says
pumped hydro can actually alleviate some of
these congestion issues. In Sydney, for
example, which is surrounded by national
parks, there are only three power line
corridors from the regions to the city – The
Hunter region, the Blue Mountains and the
Hume Highway.
Limited in the ability to duplicate these
powerlines to bolster transmission capacity,
Blakers says it would make sense to build
large scale pumped hydro near the city to
soak up power generated during the day to
send down the constrained power lines at
night when the transmission lines are
operating at max capacity. He says pumped
storage could be useful in this setting to
accommodate the day-night cycle and act as
a storage buffer for constrained power lines.

“THE FORGOTTEN GIANT OF CLEAN
ELECTRICITY”
Hydro-electric power has come a long way
since the Duck Reach Power Station started
generating energy for Launceston in 1895 as
the first hydro operation in Australia.
According to the CEC report, there are now
8.5 GW of hydropower assets in operation
February 2022 ecogeneration
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across Australia, which covered around 13
per cent of the country’s energy needs in
October 2021.
The dams of the past, however, have left
ugly scars in the landscape, plugging up
waterways to flood entire ecosystems and
settlements. They may provide clean,
reliable energy, but most traditional hydro
dams are far from sustainable.

Pumped hydro is not an easy sell for private
investment given the high capital costs, the long
development period and the protracted asset life.

The damage caused by hydro projects was
recognised at the 2021 World Hydropower
Congress, where the San Jose
Declaration was issued that calls on
countries to commit to building sustainable
hydropower only. However, the congress
also called for a doubling of global hydro
capacity by 2050 to meet the world’s clean
energy needs.

Enter pumped hydro. Grids needs long
duration storage to soak up wind and solar
when these renewable sources aren’t
generating and pumped hydro has this
ability but generally without the
environmental costs of traditional hydro.
As former PM Malcolm Turnbull
explained at a Clean Energy Council
webinar on hydropower in November, who’s
pet project Snowy Hydro 2.0 is one of the
two pumped hydro projects currently under
construction in Australia, pumped hydro
doesn’t need to be on a river or need a giant
dam. It can be completely closed loop
systems that require one reservoir a few
hundred metres higher than a second
reservoir so that water can be pumped to
the top when electricity is cheap and
released through turbines to generate
energy when needed.
Pumped hydro also provides critical grid
stabilising services, such as inertia, system
strength to support wind and solar, and
fault current and voltage control.

LOCKING IN THE MONEY
Part of the problem is attracting investment
in pumped hydro.
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The San Jose Declaration calls on countries to
commit to building sustainable hydropower only.

HYDRO POWER

The Kidston pumped hydro project in north
Queensland being built by Genex.

“We have about 4000 choices and we need about
a dozen of them.”
Professor Andrew Blakers

Images: Michael Chambers; (portrait) supplied

ANU professor Andrew Blakers

Pumped hydro is not an easy sell for
private investment given the capital
investment needed, the long development
period and the protracted asset life. A
number of promising pumped hydro
projects have fallen over, and aside from the
taxpayer funded Snowy Hydro 2.0, the only
other project to get the green light is North
Australia Infrastructure Facility and the
CEFC-backed Kidston pumped hydro
project in north Queensland, which is
currently being built by Genex.
One of the challenges is that financing
long duration storage is difficult in an
energy market set up for incumbent energy
sources.
Blakers says there are quite a few ways to
make money out of big storage such as
pumped hydro. One is arbitrage, which is
www.ecogeneration.com.au

buying energy when its cheap and plentiful
and selling it when its expensive and in
short supply. But he says there’s many things
storage does that aren’t properly rewarded.
This includes things like frequency and
voltage control, which kick in at times of
strain such as during a coal station outage.
“Storage can step in and fix it.”
He says pumped hydro projects should be
compensated appropriately for the
stabilising services it provides, and that
while there’s a lot of talk about adapting the
energy market rules, he believes “we could
have a bit more urgency.” The CEC is also
keen to see more action to encourage
pumped hydro.

SOME PROGESS HAS BEEN MADE
There has already been some progress
towards energy market rules that value the
distinct services of pumped hydro, as noted
in the CEC report. In particular, the Energy

Security Board (ESB), working with the
Australian Energy Market Commission, has
developed new markets to value system
strength, which is one such service that
hydropower can provide.
Other countries are further ahead.
Turnbull says the UK is on track to
announce new capacity payment rules that
will bolster the financial feasibility of long
duration storage. Blakers notes that
Australia has the potential to be a leader in
the clean energy transition.
“People talk a lot about learning from
overseas but in this case, the lessons are
flowing in the opposite direction.”
He also notes that given the plethora of
pumped hydro options needed to support
high levels of wind and solar, the path to a
clean grid supported by storage has been
paved.
“We have about 4000 choices and we
need about a dozen of them.”
February 2022 ecogeneration
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Solar thermal storage
project promises a massive
3.6GWh to the energy grid

T

he way Will Mosley sees it, there is an
excess of unreliable generation in the
energy market (including ageing coal
assets) and not nearly enough reliable
generation. “On the hottest day of the year
when prices are spiking, can you rely on the
ageing existing coal fleet to be there?” says
the head of business development at
RayGen, a solar thermal storage company
based in Australia.
The solution, of course, is to save some of
that unreliable energy – solar and wind, not
coal – and use it later.
To that end, RayGen is working with
Amsterdam-headquartered Photon Energy
to develop a 300MW/3.6GWh storage
project with 150MW of grid-connection
capacity on 1200 hectares in South Australia
– what it says is bigger than the biggest
energy storage project of any type
worldwide (not counting pumped hydro).
The numbers take some explaining: the
300MW is what can be collected by

Electricity will be produced by turbines turned by
ammonia heated by the thermal differential
between large, covered reservoirs.
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RayGen’s 40 per cent-efficient multijunction PV receivers and the 3.6GWh of
electricity will be produced by turbines
turned by ammonia heated by the thermal
differential between large reservoirs that
are covered.
“If you need more storage you simply
expand the size of the hole and add more
water,” Mosley says.
Similar but much larger pits are used in
the European district energy system,
Mosley says, especially in Denmark, where
pits are heated during the summer by large
solar arrays to be used during the winter.

HOT AND COLD
The inverted pyramid design allows heat
energy to be stratified, he says, so that the
density of water separates the charge and
discharge temperatures. The water in a
RayGen reservoir is hotter – about 90°C –
near the top, where the “charge” comes in.
Down the bottom, the “discharge”
temperature is about 20°C lower. The level
between the charge and discharge layers is
the “thermocline”.
To charge, the operators draw water from
the base of the pit, heat it using concentrated
solar energy and add it to the top of the pit.
This causes the thermocline to descend.

To discharge, they draw water from the
top, use it to heat ammonia to create steam
to drive an organic Rankine cycle engine,
and then send that water back into the base
of the pit. This causes the thermocline to
rise. “You can store [the heated water] for
six months and lose 5 per cent of the energy,
as demonstrated in Denmark,” Mosley says.
“Then, when you need the power, you take
the water heated to 90°C, use it to boil
ammonia to spin a turbine to generate
electricity, and then condense the ammonia
with the cold storage [from a reservoir kept
close to freezing].”
Once the hot water has transferred the
energy needed to boil the ammonia, it
returns to the base of the pit at 70°C. The pit
is insulated using a rubber membrane made
in Australia by Fabtech.
To trial this solution for the first time,
RayGen is building a 4MW/50MWh solar
energy-plus-storage plant in Carwarp,
Victoria, due for completion in mid-2022.

TOWERS OF POWER
At the 1200-hectare Photon project, Mosley
expects there to be six cold pits and six hot
pits, with some probably being utilised more
than others. Each pair of pits will be
matched to a turbine. The 1200 hectares
reserved for the project is “almost entirely
for solar,” he says. “The storage component
is very small, typically less than 5 per cent.”
Each megawatt of solar takes up about 2.5 to
3 hectares of land, roughly the same as a
solar plant with single-axis tracking.
The core of the technology is RayGen’s
receiver, where more than 400 PV Ultra
modules, each with 100 triple-junction cells
(which are about 40 per cent efficient), are
arranged within about four square metres.
Each receiver can generate about 1MW of
electricity and 2MW of heat. About a third
of the sunlight that hits the receiver is
converted to electricity. Behind the solar
cells a heat sink absorbs the energy sent
from a field of heliostats below. “It’s a beam
strong enough to melt steel,” Mosley says.
www.ecogeneration.com.au
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A monster project that relies on
Australian company RayGen’s
thermal storage technology has
attracted serious backing.

STORAGE

“We need to extract heat away from those
cells [using a water-based coolant].”

DEEP THINKER
Multi-junction cells harvest a wider section
of the spectrum than regular PV wafers by
stacking layers that capture “more colours
of the rainbow”.
RayGen’s tech is triple-junction (for now),
meaning it has three layers. The heliostats
– parabolic mirrors – are kept focused on
the receiver throughout the day using
software developed in-house. “There is a lot
of intellectual property in how we’ve
managed to make the mirrors point at the
receiver,” Mosley says, where optical
imaging allows the heliostats to understand
how they each need to move so that the

“This a really robust
technology; we
understand the
technology really well
now.”
Will Mosley
sun’s rays are sent to the right receiver.
“We always know exactly where the beam
is going.”
A commercial demonstration project has
been running in Newbridge in Victoria since
2015. Two more towers were added in 2018

that have been performing at 98 per cent
availability. “This a really robust
technology; we understand the technology
really well now.”
These sophisticated autonomous devices,
which communicate in wireless unison,
must withstand whatever the atmosphere
wants to throw at them, however. One
windstorm that tore through the Newbridge
site was so severe it pulled the roofs off
neighbouring properties, and yet only one of
more than 200 heliostats was shifted in its
foundations. Although that unit now leans
on an edge, Mosley says, the algorithm
corrected itself the following day so that it
still sends reflected sunlight to the receiver.
“That was a demonstration of the ability of
our algorithm to compensate for changes.”

TAME THE SUN

Images: © RayGen Resources Pty Ltd

Solar energy is surging into the NEM, from
almost nothing 10 years ago to around 11 per
cent off all supply this year, rooftop and
utility-scale combined. In states where solar
dominates, however, this means it is a pricetaker. When prices fall to near-nothing or
veer into negative territory around midday,
owners of solar plants in states such as
South Australia feel the pain.
Storage deployed at enormous scale will
be needed to store that solar for use in the
evening, benefiting the entire grid. But
Mosley says owners of storage assets can
benefit two ways.
“When pricing is negative we become a
www.ecogeneration.com.au
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THE LONG AND SHORT OF IT
With not enough reliable generation in the
NEM, the market for “a hedging product”
will increase, Mosley tells Ecogeneration.
Take a look at pumped-hydro projects, he
says. They are not being valued on their dayto-day power supply but for their potential
to supply for hours at a time when the price
is spiking. Batteries, on the other hand, are
responding to shallow ancillary services
markets in short, sharp discharges.
“Unless you can do a long duration of
storage, you can’t offer capacity,” Mosley
says. “The price is going to spike at 4pm on a
hot day in summer and it’s not going to
finish at 6pm, it’s going to keep spiking
through the evening while all the airconditioners are on.”

Negative and low prices are clear
signals that the market does not
need more unreliable generation.

WE HAVE A LONG WAY TO GO YET

“Unless you can do a long duration of storage,
you can’t offer capacity.”
Will Mosley

customer to the grid; we get paid to charge,”
he says.
“We absorb energy from the market but
we also absorb energy from local renewable
plants that are constrained. Typically you
have two sources of value: the market
generally, and the [local] node … that is
saturated. There is a lot of zero-value power
– and we can take advantage of both of
those things.” In RayGen’s case, electricity
from the grid or from its PV receivers is
used to chill the cold pits close to freezing.
“You need to match the heat you are
generating with the cold, which is a sink for
the ammonia turbine.” If there is solar in
even greater abundance, it can be purchased
to run a heat pump to charge the hot pits.

looking into the feasibility of using RayGen’s
technology for storage at the Liddell coal
power station in NSW, which is due to retire
its first unit in April 2022. “We are working
with our partners to understand the best
model for uptake,” Mosley says. Photon
Energy, an investor in RayGen, is relying on
the merchant market for sales from its
Leeton and Fiveborough solar plants in
NSW. A recent $55 million equity raise
included Photon, AGL Energy,
Schlumberger New Energy, Chevron
Technology Ventures and Equinor Ventures.

The NEM requires much, much more wind
and solar to get clean energy making up
anywhere near 80 per cent of supply. At the
same time, the demand for electricity will
increase as industry and transport are
electrified. If storage is built close to
demand, that would only mean wasteful
overspending on transmission linking solar
and wind resources with our cities, many
hundreds of kilometres away. “A 30-40 per
cent capacity factor on a transmission line
from a solar renewable energy zone to a city
is not sufficient to justify that new build,” he
says. Sure, storage at the customer end
makes sense but enormous amounts of
storage at points of supply will smooth
generation and make sure transmission
lines are fully utilised. “We see a huge
demand for long-duration storage that bulk
shifts renewable energy from when it isn’t
needed to when it is,” he says. “Realistically
you can’t do that with pumped hydro
because it isn’t near the solar or wind.”

IN NEED OF BALANCE
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Negative and low prices are clear signals
that the market does not need more
unreliable generation. Wind and solar
developers should include storage in their
plans, he says, and it’s safe to assume some
coal assets will retire ahead of schedule.
“That’s what negative pricing suggests.”
Retailer AGL has signed on as off-taker to
the Carwarp project and is financing $5
million in construction costs. It is also
www.ecogeneration.com.au

ENERGY TRANSITION

CEC confidence survey: What
do we want? Grid grid grid
DE C E MBER 2021

CLEAN ENERGY OUT LOOK

clean energy,” said one, so long as the “right
roll-out speed, it would provide stronger
Head honchos in renewables
policies and government subsidies” are in
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place.Energy
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f the federal government is struggling
with the concept of a transition to clean
energy then the states will step in. That’s
the message from the more than 60 CEOs
and senior managers in the renewables
industry surveyed in the Clean Energy
Council’s Clean Energy Outlook Confidence
Index, a bi-annual measure of optimism —
or pessimism — about Australia’s pathway to
an emissions-free future.
In the latest survey, conducted in
November, investment confidence had
returned to July 2020 levels, the strongest
since the survey began in July 2018.
Respondents gave the local renewables
sector a score of 7.3 out of 10, up from 6.3
just six months ago.
Among the states and territories, NSW
placed
first (7.9 confidence score out of 10),
e Index provides an insight into the status of the
followed
byfrom
Queensland
and
Victoria (6.7
storage industry
direct
the leaders
and
each),
South
Australia
(5.6), the ACT (5.4),
mes of the index
cover
investment
confidence,
Western Australia (5.1), Tasmania (4.9) and
ges.
the Northern Territory (4.7).
Some clues about the survey pool’s
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NETWORK

Qld network ‘fills the data
gaps’ to boost safety,
encourage DER

T

he Queensland grid is assaulted by the
elements. Thousands of kilometres of
corrosive coastal air and ferocious
tropical storms combine to put Energy
Queensland’s Energex network (covering
south-east Queensland, including Brisbane)
and Ergon Energy network (most of the
remainder of the state) under strain.
With only about 12 per cent of connection
points fitted with smart meters it’s
impossible to always know what’s going on.
“You cannot manage what you cannot
measure,” says Energy Queensland manager
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future network strategy Daniel Eghbal. “It
means we have almost zero visibility of
what is going on on the low-voltage side of
our network.”
When something goes wrong, it’s often
the case HQ won’t hear about it until the
telephone rings.
“Now that customers are installing PV at
a very rapid rate – almost 40 per cent on
average, and in the very near future they are
going to install electric vehicles – for us to
not know what is going on is practically very
risky. It gets to a point where you cannot

operate in that environment.”
The solution would be to install a
measuring device on every single house,
which sounds extravagant when you have
1.7 million customers.
Data is also streaming from 20,000 Luceo
devices, installed as part of a separate trial,
and some transformers. Eghbal reckons it
would take at least five years, perhaps 10, for
natural replacement of meters to take care
of the problem.
Trouble is, the network needs enhanced
visibility now.
www.ecogeneration.com.au
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Energy Queensland is testing a method of using scant available data to better read what’s happening along
its poles and wires.

NETWORK

“If we have a device sending data real time,
we can see in that suburb at that location a
wire is down.”
Beer Opatsuwan
FILL THE GAPS

Images: (portrait) supplied; (below) Jen Watson/Shutterstock

Energy Queensland started working on a
cost-effective solution a few years ago with
the University of Queensland to develop a
state-estimation algorithm, which has since
been commercialised by Brisbane-based
technology company GridQube. The idea is
to get hold of what data is available and the
algorithm will “fill the gaps” and cast the
network in more light. “With that visibility
you can start offering better services to
rooftop solar and use it in terms of safety,”
Eghbal says.
Instead of installing devices on every
single house, he says it could mean they are
only needed on every fifth or tenth house.
“With the minimum amount of money
you spend by filling the gaps, you get the
maximum data you need, improving safety.”
As owners of rooftop PV systems opt for
or upgrade to smart energy management
software such as Solar Analytics or similar
offerings, you’d hope the network would be
able to simply grab those data streams and
get an even clearer picture. But it’s not that
easy, Eghbal says.
“In theory it sounds easy to get the data
from multiple sources, but in practice there

www.ecogeneration.com.au

is not a product that allows to you bring
them onto one platform to analyse.”

WORK IS UNDERWAY
Not yet, anyway, but it’s being worked on. In
December 2020, ARENA announced $2.63
million in funding for Project Shield, a joint
effort of Energy Queensland, Essential
Energy in NSW, the University of
Queensland and GridQube.
The $5.7 million project (with the
cumbersome full name Synchronising
Heterogeneous Information to Evaluate
Limits for DNSPs) is aiming to find how data
from DER can be interpreted so that
networks can determine hosting capacity
for rooftop solar.
Ergon and Energex are trialling access to
data from smart meters to understand what
the platform may be capable of offering.
“Not everything is fully automated yet,”
says Energy Queensland manager
intelligent grid program Beer Opatsuwan.
“We still require a human intervention to
assess the data, at least from the safety
perspective. As the volume of data
increases we’ll have to have a more
intelligent algorithm.”

Daniel Eghbal.

ROLLOUT TARGETS RISK
Measuring devices are being rolled out in
what Opatsuwan calls more “high risk”
areas, where corrosion can cause problems
on lines near to the coast and where there is
a greater chance that storms can knock
poles over. Without visibility of what’s
happening along its network, the operator
won’t know when a wire is down. The way it
works at the moment is they have to wait
until someone calls to tell them. “If we have
a device sending data real time, we can see
in that suburb at that location a wire is
down,” Eghbal says. “Immediately we can
send a crew or remotely we can change the
network setting to make sure the public are
not exposed to live electricity.” Another
source of risk is “broken neutral” faults,
where the earth connection is compromised
due to a storm, corrosion or some other
reason. If the earth is connected to water
pipes, as is sometimes the case, a current
can flow through the water and come out
the showerhead or taps. That’s not very safe
at all, but monitoring would pick it up
straight away. “In Victoria they have been
using smart meter data extensively to
identify those sorts of faults,” Eghbal says.
In 2018, an 11-year-old Perth girl was left
brain-damaged after 230 volts was sent into
her body via a garden tap. The state
electrical safety regulator found a failure of
the neutral conductor caused the electrical
earthing system, including the tap, to
become electrically live. “That’s what can
happen when there is no visibility,”
Opatsuwan says.
February 2022 ecogeneration
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ELECTRIC VEHICLES

EVs in apartments:
Helping or hindering the
energy transition?
As the grid transitions to clean distributed energy sources, electric vehicles could become particularly
useful in high density areas as mobile batteries.

double garages, interest in EVs is rising. He
says that 83 per cent of people living in an
apartment building said that they were
interested in installing EV charge stations
in a survey done by his company.
For the grid, Clark says the rise of EVs
accompanied by vehicle-to-grid charging
could help alleviate network congestion
issues, particularly in high density
postcodes that are already under pressure.
With smart bi-directional charging
capabilities, which are promised for several
EV brands are already installed in Nissan
Leafs, EVs become batteries on wheels.
There’s a lot of research underway

unpacking the prospect of using EVs as
mobile batteries, including a project by the
Race for 2030 CRC.
This capability will be particularly useful
in high density areas dominated by
multistorey apartments because space for
stationary batteries is in short supply and
these projects can be complicated by fire
risks and other complexities. For these
locations, Clark speculates the rise of green
loans or leases for EVs with bi-directional
charging so that drivers can be compensated
for discharging to the grid during peak
demand periods.
“If you think about it, how much easier is

The rise of EVs with
vehicle-to-grid
charging could help
alleviate network
congestion issues.
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I

n NSW, electric vehicles are enjoying a
surge of interest triggered by the state
government’s new EV policies, including
$3000 rebates for the first 25,000 new
battery electric and hydrogen fuel cell
vehicles under $68,750. COP 26 may also
have something to do with the influx of
interest, as well as electric vehicle startup
Rivian enjoying the sixth-largest IPO ever
on a US stock exchange when it went public
November 2021.
Brent Clark, chief executive officer and
founder of Wattblock, says for people living
in apartments, who face more barriers to
charging EVs than their counterparts with

ELECTRIC VEHICLES

it to drive 150 Nissan Leafs in 150 different
buildings in under pressure postcodes than
it is to install stationary batteries?”
This could be an arrangement better
suited to body corporates that would prefer
not to front capital for a stationary battery.

TECHNOLOGICAL PROGRESS
DRIVING DOWN THE COST OF
COMPLEX EV CHARGING INSTALLS
Clark says bunging in EV charging for every
or most car spaces in an underground
residential car park remains an expensive
and complex task. However, new
technologies are making these projects
more feasible.
One innovation is flat cables for charging,
which is basically installed around the
perimeter of a carpark to service each car
spot. Clark says this vastly reduces the cost
of providing chargepoints to every carpark.
Clark says the release of the wificonnected Tesla Gen 3 also represents a step
forward for EV charging in apartments.
In the basement carpark settings, this
reduces the expensive wiring job to connect
each chargepoint for load balancing. Instead
of connecting to physical boxes that balance
loads between cars and monitor the power
supplying the building to make sure the EVs
charging simultaneously don’t overload the
building’s electrical network, strata
organisations can just put in wifi repeaters
to connect to the chargers.

Images: (portrait) Thilo Pulch; (car) onlyjayne/Shutterstock.com

INTEROPERABILITY
Another benefit of these new chargers is
Tesla’s commitment to openness and
interoperability so that they can charge all
types of vehicles, not just Teslas, and they
will be able to “talk” to other wifi-connected
chargers and devices to conduct dynamic
load balancing. He likens this ability to
making a call between two phones with
different providers.
The smart chargers will also be able to be
easily updated for other potential
functionality, such as charging when solar
panels are generating during the day or
charge point booking. Clark says these more
nimble technologies are helping to bring
down the price point of retrofitting charging
towards affordability.
“If you wanted to support 100 car spaces
with hardware load balancing and new
distribution boards it could end up a
$100,000 project.”
Now, prices are much more attractive,
especially for shorter term installations to
www.ecogeneration.com.au

Brent Clark,
chief executive
officer and
founder of
Wattblock.

“If you wanted to support 100 car spaces with
hardware load balancing and new distribution
boards it could end up a $100,000 project.”
Brent Clark
service a couple of carparks rather than the
entire building.
The Tesla Gen 3 retails at $780 (multiplied
by the number of spaces) plus around $1000
worth of electrical labour, Clark estimates,
and around $500 for a wifi repeater.

EV ADOPTION IN AUSTRALIA HAS
KICKED UP A GEAR
Clark says that in his company’s most recent
survey on EVs, 25 per cent of people said
they’d be likely to have an EV within the
next six months to two years.
With 58 different models set to be
available in Australia in 2022, including
a few that achieve combustion engine price
parity from Chinese EV brand BYD,
momentum is only likely to accelerate. EV
take up is finally shifting gears.
February 2022 ecogeneration
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ENERGY TRANSITION

Unlocking the social licence
gate to decarbonisation

A

ustralia’s long-awaited commitment
to net zero emissions by 2050 will
allow us to focus on how we get
there. It is widely accepted that we will need
to deploy renewable energy at a huge scale
to reach net zero – yet renewables make up
just 25 per cent of supply to the National
Electricity Market. We have barely begun
on oil and gas, and the hardest yards to
decarbonise power still lie ahead.
The policy debate has been dominated by
sceptics who recycle flawed arguments
against acting, and optimists who assert
that the transition can be done quickly and
will be all gain and no pain. The
implementation debate should occupy the
middle ground – recognising that we must
act, but that the change will bring serious
challenges as well as opportunities.
A net zero transition will take detailed
planning and careful implementation,
including assistance to workers,
communities and businesses that face
disruption. They will look to governments
for help because this transformation is
driven by policy. There will be no
partnership if the disadvantaged are not
helped. The amount of clean energy we will
need to make to achieve decarbonisation is
often underestimated. Projections of
Australian energy demand often neglect
major energy uses (particularly aviation)

Richard Bolt
is a principal
at Nous,
providing
strategic and
practical advice
on energy
decarbonisation.
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and make illogical assumptions that we can
rely on clean imports or offsets to achieve a
large share of our targets.
If we want to meet our domestic needs
with renewables alone, we will need to
produce roughly five times more electricity
than we make now with coal and gas, which
is about 20 times the renewable power we
make now. And for resource-poor
economies to decarbonise, they will need us
to make even more energy in the form of
clean hydrogen from renewables, and from
fossil fuels with carbon capture and storage.
To add to the challenge, we’ll have to
rapidly accelerate the construction of this
new capacity through the 2020s to have a
realistic chance of achieving net zero by
2050. Our energy supplies need to be
secured against the intrinsic variability of a
growing renewable share. A major change in
land use will need to be managed because
renewables require far more area to produce
the same energy as fossil-fuelled power. And
many more high-voltage powerlines will
need the support of regional communities to
serve increased demand and to share power
across regions with vastly different wind
and solar patterns.
Australia has an abundance of land
relative to our population, but its potential
to produce and transport energy
economically is limited. The wind or
sunshine levels have to be high enough, the
owners of the land have to agree to make the
land available (or risk being compelled to)
and the power has to be made close enough
to where it will be used.

WHERE SUPPORT MAY FALTER
Most people support renewables. A recent
Lowy Institute Poll found 55 per cent of
Australians agreed with the proposition
that “reducing carbon emissions” should be
the federal government’s main energy goal.
But general community support may not
translate to acceptance of specific projects.
There are many lands whose current
custodians may seek to prevent energy
production, whether to protect native title,
conservation zones, mineral rights or
agricultural uses, even if they support

decarbonisation in principle. Energy
developers and our governments will need
to prioritise gaining and maintaining a
social licence. Global experience shows that
social licence constraints have grown with
higher renewable shares. The UK has
introduced more restrictive onshore wind
planning requirements and allocated large
subsidies to offshore wind. And fossil fuel
projects using carbon capture and storage,
while less land-intensive, also attract
controversy. Community concerns are
already emerging in Australia. A wind
energy and transmission project proposed
for Tasmania’s west coast has been
described as an “apocalypse” by former
Greens leader Bob Brown.

COMMUNICATION IS KEY
So, what can we do about it? The answer lies
in better planning and fair sharing of
benefits. This starts with earlier and more
open engagement with landowners and
communities, and proper compensation for
hosting new infrastructure. It will also
require early mobilisation of energy sources
that are less prone to community opposition,
such as offshore wind. And workers affected
by declining fossil fuel production deserve
help to plan and reskill for the future. Better
public explanations of the need for and
safety of new low-emission fossil fuel uses
will also be needed.
Other social licence challenges will come
from widespread but unmanaged
expectations that households will
progressively change their appliances,
vehicles and behaviours to reduce their
carbon footprint. However, electrifying a
gas-heated house will be an expensive and
disruptive task.
Nous Group’s decarbonisation work
shows that proponents of energy projects
and policies need to put a high priority on
building social licence from the outset. The
extreme polarisation that has affected
community and political debate for most of
this century will make that hard; a more
collaborative and honest discourse will be
needed. For Australia to reach net zero, we
will need a step change in approach.
www.ecogeneration.com.au
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Australia needs a more
collaborative and honest
discourse to achieve
decarbonisation.
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TrinaTracker, a business unit of Trina Solar
that specialises in the design,
manufacturing, installation and maintenance
of fixed tilt systems and trackers, is
launching its intelligent monitoring and
control tracking solution called Trina Smart
Cloud that provides intelligent operation and
maintenance of PV stations.
The solution lowers the levelised cost of
energy (LCOE) by minimising power loss,
improving system performance and reducing
operation and maintenance costs. The
application includes user-friendly software
that can be easily integrated into other
platforms and a network architecture that
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can be configured and adapted to the
characteristics of each project.
TrinaTracker’s new control solution
centralises its intelligent algorithm to
provide a smart operation and maintenance
tracking total solution. It enables reliable
and accurate operation across a wide range
of weather conditions. In addition, it
increases productivity through preventive
diagnosis and operation and maintenance
suggestions by drawing on comprehensive
and reliable data analysis to ensure the
stable operation of the whole PV station.
The solution has already been used for the
Tongchuan PV plant in China.

REDARC’s solar and lithium battery
management system has been used in
a “world’s first” solar powered
laundry van to support people
experiencing homelessness in
Australian remote communities.
The RV3.0 laundry van is the work
of not-for-profit Orange Sky, REDARC
and global visual communications
platform Canva.
The RV3.0 vehicle is powered by
four 180-watt REDARC solar panels,
600-amp hours in lithium batteries
and a battery management and
charging system to effectively
capture, store and use the renewable
energy harnessed, giving the vehicle
the ability to produce more power
than it uses, reducing electrical
consumption by up to 80 per cent
per shift.
“The fit out of solar powered
technology allows us to eliminate our
diesel generator entirely. By doing so,
we hope to see a significant decrease
in vehicle servicing and maintenance
downtime,” Orange Sky lead engineer,
Ben Battaglia, said.
Orange Sky remote program
manager Judith Meiklejohn said the
team have been inundated with
people engaging with their services in
every remote location they have
visited in the laundry van.

www.ecogeneration.com.au
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TrinaTracker launches smart PV station
operation and maintenance solution

World’s first
solar-powered
laundry van
powered by
REDARC
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The opportunity presented
by design for recycling in PV
manufacturing
A report released by an International Energy Agency PV Power
Systems task force has found that “design for recycling” in PV
manufacturing, where the recovery of materials at end-of-life are
considered as part of the design, could result in a cumulative
recoverable value of over US$15 billion.
By 2050, it’s projected that 78 million tonnes of raw materials
will be embodied in the mass of end of life of PV modules.
In the PV Module Design for Recycling Guidelines report, the
implications of “design for recycling” are explored.
With improved recycling technology, the recovered materials
can be used as new feedstocks to the solar industry or other
industries. Estimates suggest a possible revenue of US$11-$12
revenue per module, enabling profitable recycling businesses
without government support.
By 2050, the cumulative recoverable value could exceed 15

billion USD.
Furthermore, recycling PV modules can ensure the long-term
sustainability of the supply chain, increasing the recovery of
energy and materials while reducing the greenhouse gas
emissions and energy payback time related to PV modules.
After consideration of several general design for recycling
guidelines, experts have consolidated a set of specific guidelines
for reproducing recyclable crystalline silicon modules, such as the
careful selection of metals on the basis of their recyclability and
reducing the number and complexity of module materials without
impacting the performance or economics of producing the panels.
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Tindo Solar joins Reclaim PV’s solar
panel recycling program
Australian domestic solar panel
manufacturer Tindo Solar has joined a
recycling program with Reclaim PV that will
see close to 100 per cent of its solar panels
recycled and re-used in the industry.
In an Australian and industry first, the
agreement between the two Adelaide-based
companies will see Tindo and Reclaim PV
working towards a sustainable solution to
address the problem of solar panels going to
landfill when they’re disposed of. This is
tipped to amount to 100,000 tonnes of
modules by 2035.
Reclaim PV’s recycling system follows a
three-stage process of manual separation,
then thermal separation, followed by a
chemical process that sees close to 100 per
cent of the solar panel recycled.
The result is recovered aluminium, silicon,
copper, silver and glass – as well as recovered
glue constituents – that are then re-used in
the manufacture of new products.
Currently, the 2 per cent of the panel that
can’t be recycled is the junction box. Reclaim
PV is working with a university to come up
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with a solution which would see a use for this
remaining part of the panel.
Tindo Group’s installation business takes
hundreds of end-of-life panels from roofs
every month to be replaced by Tindo Solar
panels, which presented an opportunity to
direct the old panels to Reclaim PV facilities.
“Waste is never waste. It is a resource, and
we just need to treat it as such. This is the
key concept of the circular economy – that
nothing is wasted, and everything is re-used
as part of a continuous cycle,” director and
founder of Reclaim PV, Clive Fleming, said
“But this doesn’t work unless we’re all
playing our part.
“The establishment of a national recovery
and recycling network is an absolute
necessity for the PV industry and for
Australia which already has a solar panel
disposal challenge on its hands.
“Reclaim PV is committed to providing an
end-to-end solution to meet this challenge
and to the responsible recovery and
recycling of end-of-life solar panels.”
Tindo’s products last 25 years on average.

Portable power
Here’s an option for campers wanting
to power their campsites sustainably.
Portable clean power manufacturer
EcoFlow recently launched its
portable power station, the DELTA
Max, in Australia. The portable
charger has a high output and high
capacity (2016Wh), offering a power
solution in a quick charging, easy-touse design.
For a product that packs so much
power, the lithium battery portable
power station can recharge from zero
to 80 per cent in as little as 65
minutes from an AC socket.
And, if there’s no alternative
charging source available, the DELTA
Max can be charged through its
provided solar panels.
Consumers are able to power their
devices utilising 100 per cent
sustainable sourced power.
During cold or cloudy days, the
smart maximum power point tracking
algorithm automatically detects
voltage and current in real-time to
give users optimum solar generation
throughout the day.
The power station also makes no
noise and creates no fumes, keeping
outdoor activities pleasant.
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GSES students during
the practical component.

Renewables training
as popular as ever
For the folk that train Australia’s
renewables workforce, another
year of Covid constraints hasn’t
slowed them down. Most reported
steady demand for their courses
and were stepping up to the
challenge of delivering the everexpanding skillsets needed to
work in clean energy, writes
Poppy Johnston.
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M

ost registered training
organisations (RTOs) and
vocational education centres
reported steady demand for
their courses despite
lockdowns in parts of the country.
Steve Kostoff, chief executive officer of
RTO Solar Training Centre, says that
training delivery remained strong
throughout 2021 despite the impacts of
Covid. The pandemic prompted the
organisation to deliver training online,
where necessary, which he says the team
was able to do successfully.
“Despite Covid, we’ve been able to shift to

online and maintain face-to-face classes in
some states that were not locked down,” he
told Ecogeneration.
“I’m very proud of how our business has
weathered 2021, and we’re poised towards a
very strong 2022.”
For GSES training programs manager
Elizabeth Joannou, the company’s courses
were already conducted mostly online,
which made it easy to adapt to pandemic
restrictions. There is an in-person practical
component to the course, however, and she
says lockdowns did slow things down a little
in impacted states.
“Quite a lot of people put off training until
www.ecogeneration.com.au
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“It’s frustrating to start a course and then have
to wait for the hands-on session, so a lot of
people delayed enrolling.”
Elizabeth Joannou
Richard Cary, the lead vocational teacher
for renewable energy and coordinator of the
state-wide renewable energy strategy at
TAFE Queensland, says demand for
standard solar courses continued to bubble
away relatively unchanged but he had
noticed an uptick in the grid connect with
battery endorsements. “Although
enrolments are still not coming through in
big numbers.”

WHAT’S COMING NEXT
Steve Kostoff, CEO of RTO Solar Training Centre.

Images supplied: (top) Solar Training Centre; (bottom) TAFE Queensland

lockdown due to the delayed practical side
of things. It’s frustrating to start a course
and then have to wait for the hands-on
session, so a lot of people delayed enrolling.”
She says now that lockdowns have eased,
pre-Covid enrolment levels have returned
and she expects growth throughout 2022.

RTOs and vocational education centres are
also working hard to stay abreast of a fastmoving clean energy transition.
In Queensland, Cary says hydrogen and
wind safety courses are now on TAFE
Queensland’s radar.
In response to growing interest in green
hydrogen, the training provider is looking to
offer a hydrogen safety skillset through the
gas pipeline training package. Similarly, in

response to the influx of wind farms in the
state, it will be looking to offer the basic
safety training courses recognised by the
Global Wind Organisation. He says this
certification is a common requirement for
anyone keen to work in the wind industry.
The organisation is also trying to inject
more background about climate change into
its teachings. It will soon start offering the
Certificate II in Sustainable Energy
certification as an alternative pathway into
the electrical industry. The course will not
scrimp on the usual technical skills needed
to work in the industry but will also include
units explaining the rationale for
transitioning to clean energy.
The organisation is also looking to
spreads its wings from the Eagle Farm
campus in Brisbane and offer training in
more locations in Queensland. Helped along
by state government funding aimed at
boosting future industries, the plan is to

www.ecogeneration.com.au
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“Just like you wouldn’t get your car serviced just
anywhere, the same is true of solar panels.”

Dr Anita Talberg, Clean Energy Council

expand into training centres in the south
west, north, the Gold Coast and Sunshine
Coast to minimise travel for students
interested in solar training. Cary says that
with the help of government funding, the
provider hopes to leverage virtual reality
technologies that will allow people to
experience practical training without
having to travel.
Bill Gammon, the manager of RTO

Skillbuild, says that his organisation is also
developing new courses. This includes a
course for emergency services workers like
state emergency services and police who
attend EV crashes and have to deal with
high voltages. Skillbuild now owns three
EVs and has auto and electrical staff
delivering this training.
“It’s very exciting times for EVs… there’s a
generation of teenagers that will probably
never drive an internal combustion engine
car at all.”
He says for electricians, the EV charging
infrastructure is “pretty easy to work out”
but the rise of electrified mobility will
trigger changes in other professions, such as
for auto mechanics, who will also need to be
skilled up in electrical work. The prospect of
bi-directional charging may also mean
training units will need to adapt.

SOLAR AND BATTERIES SUDDENLY
IN THE POLITICAL SWEET SPOT
When it comes to politics, the solar and
battery industry has not always been a
priority for all political parties. But Solar
Training Centre’s Kostoff anticipates
invigorated attention as the 2022 federal
election draws near that will hopefully
translate into favourable policies for solar
trainers and the industry more generally.
“We’ll be friends of the election this year
compared to previous years.”

www.skillbuild.edu.au

Ph: 1800 059 170

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

RTO 70059

Not just an RTO - we are Contractors as well
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Grid Connect, Battery
Storage and Stand Alone
courses
Electrical Contractors
courses - QLD, NT, VIC, SA,
TAS
Electric Vehicle Charging
seminars
Split System AC courses NT, QLD, SA, TAS, WA
www.ecogeneration.com.au
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Anita Talberg
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Solar Training Centre students hard at work learning.

Images supplied: Solar Training Centre

With PM Scott Morrison attending
COP26 this year, Kostoff says it’s finally
possible to imagine policies designed to
boost the solar and battery industry
featuring strongly in the campaign
platforms for both major parties.

KEEPING THE WORK UP TO
SCRATCH
For the clean energy industry, a competent
renewables workforce is a vital risk
minimisation strategy to ensure workforce
issues don’t become a handbrake for the
continual growth of renewables. This is
something that’s top of mind for Dr Anita
Talberg, who in March last year became the
Clean Energy Council’s director of
workforce development.

The CEC’s role in training workers to
safely and effectively install solar systems is
as an accrediting body, Talberg reminds
Ecogeneration. Electricians can install solar
panels without accreditation but in order to
qualify for federal and state rebates, solar
installers must be CEC accredited.
As the accrediting body, the organisation
requires installers to do accredited training
and learn national units of competency.
Installers are then assessed against these
units to obtain accreditation. The learning
does not stop there: installers that pass must
also do continuing professional development
(CPD) to ensure they stay abreast of new
standards or regulations, for example.
The existing system for producing
competent, safe solar installers works well
enough but for Talberg there’s always room

for improvement. A big win for the
organisation has been the decision to update
the units of competency, which haven’t been
updated for a decade and have fallen behind
advances in technology.
Another way the industry is looking to
raise the bar is through a new working
group aimed at catching weaknesses in
training programs to help providers
improve. It’s only new but the Solar Trainer
and Assessor Working Group will feed back
information from students after their CEC
accreditation assessment to identify
patterns of poor performance. “Once you’ve
identified weaknesses we can say to training
organisations ‘hey, you’re doing really well
in these areas and struggling in these other
areas, so can we help you develop some
better resources?”

Renewable Training
Gain new skills in 2022 with our range of nationally accredited renewable
energy short courses. Learn about Grid Connected PV, Battery Storage, StandAlone Power Systems and Working Safely in the Solar Industry. Our renewable
energy training centre is located at Moorabbin.

Visit holmesglen.edu.au/renewable or call 1300 639 888
RTO: 0416. CRICOS Provider Code: 00012G.

B2260421 Renewable Training 185x83mm Ad.indd 1

www.ecogeneration.com.au
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“Anybody working in
the industry should
have some level of
training.”
David Tolliday
WEAR AND TEAR

The equipment being used during training needs regular updating as clean energy technology advances rapidly.

David Tolliday, who has been running the
solar training program at Holmesglen TAFE
in Melbourne since 2008, would like to see
more non-electricians involved in the
industry, especially as it may help to
encourage more women into the industry.
“But anybody working in the industry
should have some level of training.”

THE SAME PROBLEMS REMAIN
A lingering issue for the PV and renewables
training world is keeping material up-todate as technology progresses. The same is
true for the equipment used during training,

which needs to be frequently refreshed. But
as Joannou notes, updating material is “a
constant process” and an inevitable part of
the training process. There were also some
concerns raised this year that RTOs aren’t
being given adequate notice and information
about new standards and regulations. The
industry is also still struggling to attract and
retain good trainers, which Tolliday says is
an enduring problem for the industry. He
says that it’s a good job for installers who
have the experience under their belts but
want to ease back.“It’s a good occupation for
people in their twilight years.”

TAFE Queensland is the largest
training provider for apprentices and
trainees in the state, putting 20,000
apprentices and trainees through
their paces every year.
TAFE Queensland offers more than just apprenticeship and traineeship training.
Partner with us for all your business training needs so you can expand your
business, diversify your skill set, or upskill your staff.

CALL THE TAFE QUEENSLAND
APPRENTICE HOTLINE

1300 782 555
tafe.qld.edu.au/readyforbusiness
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Talberg also says maintenance is becoming
an issue. She says it’s not uncommon for
several years to go by without anyone
checking to see if a rooftop solar system is
working properly. And, she adds, there’s
more to the task than just cleaning.
“Just like you wouldn’t get your car
serviced just anywhere, the same is true of
solar panels.”
She says that even though a CEC
accredited installer installs the system, any
electrician can be called in to do
maintenance. As such, the organisation will
be looking to improve training units on
maintenance and also looking to raise
overall competency across the industry.
The other area of focus for the
organisation will be skilling up a broader
cohort in distributed solar. Real estate
agents, for example, could benefit from a
better understanding of solar systems.
Banks are looking to gear cheaper loans to
people with clean energy assets and could
also benefit from understanding the design
and development criteria, as another
example. She did stress, however, that only
accredited electricians should ever be
physically installing solar systems.

CEC
ACCREDITED
SOLAR PV
& STORAGE
COURSES
BATTERY COURSES

SOLAR COURSES

DESIGN & INSTALL
GRID CONNECTED
PV SYSTEMS

BATTERY SYSTEMS
FOR GRID PV DESIGN
AND INSTALL

STUDY UNITS: UEENEEK125A UEENEEK135A UEENEEK148A

STUDY UNITS: UEERE4001 UEERE5001

OUR LOCATIONS

SA (Head
(
Office):
): 79 JERVOIS ST TORRENSVILLE SA 5031
VIC: SOLAR+SOLUTIONS 1/20 HENDERSON RD KNOXFIELD VIC 3180
QLD: LAWRENCE & HANSON 241 EVANS RD SALISBURY QLD 4107
NT: CHARLES DARWIN UNIVERSITY CASUARINA NT 0909

BUILT BY THE TRADE, FOR THE TRADE

Solar Training Centre is a division of GREEN BUSINESS AUDIT & TRAINING
Registered Training Organisation RTO #40352
Visit our website and register your interest at www.solarrto.com.au
Contact Steve M 0430 030 023 T (08) 8443 6373 E info@greenrto.com.au

Solar and Storage is unstoppable!
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Not a bad view for Solar Integrity’s solar installers!

People can’t get enough of
solar in Albury-Wodonga
There’s a healthy appetite for solar as well as batteries and EVs in the Albury-Wodonga on the NSW
Victorian border, says Bobbi McKibbin, the business & community engagement manager at AlburyWodonga-based solar installation company Solar Integrity. McKibbin tells Ecogeneration what it’s like for
solar installation businesses operating in the regional area.

What do you mean by that?
We are now starting to talk with schools
and bringing in work experience students.
These young people are weighing up what
they want to with their careers, so we have
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them come and try working in solar during
the holidays – a sort of “try before you buy”
system. From there, these young people can
make an informed decisions about staying at
school or doing a school-based
apprenticeship where they stay at school
and come and work for us a couple of days
a week.
From what I’m hearing, a lot of young
people are starting to leave school earlier
again. They are not lasting to year 12
because they are struggling though Covid
and don’t want to go back to school. Also, we

need to start considering that school is not a
place everyone wants to be, it’s not
necessarily an enjoyable experience for
everyone. Some kids just want to get out
and work.
Can you please give me an overview of
the business and what services it
provides?
We are located in Albury-Wodonga on the
Victorian and NSW border. We operate
within a two-hour radius of that area,
although we will sometimes travel further
www.ecogeneration.com.au
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I noticed the company is hiring. How’s
that going?
We would love to have put on another
apprentice, possibly two. But there’s a
massive skills shortage. So we need to think
outside the box when it comes to attracting
new staff.

PROFILE | SOLAR INSTALLER

if required.
We do residential and some small scale
commercial installations as well. We offer
grid connect services, hybrid systems,
standalone solar installations and energy
efficient hot water systems as well.
What’s demand been like?
It’s been flat out. We are booked out three
months in advance. There’s quite a few solar
installers in the area but the demand is just
so strong at the moment. Qualified solar
installers have been hard to come by. It’s
hard to find people willing to move from the
metro areas, and [installers in the area] are
so busy they don’t have time to think about
hiring. But it’s worth mentioning that there
are huge benefits from moving regional.
Do you talk to clients about energy
efficiency as part of your services?
We do when analysing customer energy
usage. And if we think its worthwhile, we do
make those recommendations. Many
customers that come to us want to invest in
energy efficient upgrades. There are a lot of
people who want to set themselves up for
the future.
The community sounds very switched on.
We have a very active community energy
network across the northeast of Victoria and
a lot of interest in energy efficiency and
renewable energy.
Wodonga is one of the highest uptake
postcodes of the Victorian Solar Homes
program. People here are certainly pretty
open to it.

So customers are now well-educated on
these technologies?
It’s a mixture. They are certainly more
aware than they were traditionally. Many
have done a fair bit of research and are now
really considering what the future looks like
– they are talking batteries and EVs from
the get-go. They are having conversations
about bringing the new tech into their lives,
which is awesome.
So batteries are becoming a bigger
talking point. Is that translating into
sales?
On the Victorian side, batteries are very
common. But on the NSW side, not so much,
because the incentives just aren’t there.
Are you optimistic about where the
industry is going?
I think we are really lucky and the solar
industry generally is a very resilient
industry. I think that it faired well through
Covid and I think we’ll be stronger in the
future. The pressure is on the government
to transition to renewables so they will have
to start moving.
Do you expect to see the renewables
industry featuring in the upcoming
federal election?
It’s been really interesting to watch that
shift from our Prime Minister and his
government so I’m excited to see what may
come out of the federal election campaign.
And we’ve got a Victorian one by the end of
2022, so will be interesting to see what
happens there as it’s been clear the states

Bobbi McKibbin, the business & community
engagement manager at Solar Integrity.

have been doing the heavy lifting compared
to the federal government.
Is there anything else on your mind when
it comes to the solar industry’s future?
We just need to start thinking about waste
management within our industry and endof-life for the products. Ultimately, we’re
here for the betterment of the environment
and we have to be responsible and lead the
way. There’s some stuff happening here in
the region to that end. We also have the
Minister for the Environment, Sussan Ley,
putting the industry on notice to implement
a national solar panel waste scheme. It will
be better to do this as an industry or the
government will do it for us. It will be better
if we design it ourselves.

The company does some small scale commercial
installations as well as residential.

www.ecogeneration.com.au
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Energy Aware & Meridian
Solar on big installations

C

onditions are ripe for solar companies
that can design and install large PV
systems to make a fair bit of hay
helping commercial and industrial clients
harvest the energy of the sun.
Whereas rooftop systems are a common
sight around the suburbs, however, the flat,
white hectares of iron that keep the rain off
Australian businesses are mostly devoid of
purple panels. But word is spreading and
business managers are starting to commit to
solar in their efforts to cut energy costs and
decarbonise their operations.
It takes skill and experience to confidently
deliver PV systems larger than 15kW day
after day, so EcoGeneration asked two firms
that serve large energy users how they
approach a market that may be sceptical but
is otherwise growing fast.
According to data from solar consultancy
SunWiz, Energy Aware delivered 6.8MW of
solar projects in the 12 months to June 30,
with 90 per cent of them being systems
larger than 15kW.
Queensland-based Meridian Solar
delivered 4.96MW of systems over 15kW
over the same period.
Meridian Solar director electrical Kale

Energy Aware’s
Sunshine Plaza
project.

Fogg and Energy Aware manager
commercial and strategy Michael Lipson
describe a market where, although the
buyers are sophisticated about their energy
use to a point, solar specialists can offer
custom applications that will get the
green light.
It looks as though it will be a record
year for C&I solar. What problems do
your customers want you to solve and
where have they heard about what
solar can do?
Michael Lipson, Energy Aware: It
depends on what they want to achieve. They
may want to lower the cost of their energy
bills, achieve a particular NABERS rating or
create an additional revenue stream. It
depends the type of company you are
dealing with. The main focus is usually
lowering the cost of power. If it’s related to
achieving a better NABERS rating if can be
for a new-build project or retrofitted. Solar
will go a long way to achieving that but
there are other means by which you can
boost your NABERS rating too.
Kale Fogg, Meridian Solar: Growth in C&I
solar installations reflects the broader

movement towards sustainability in private
companies and a greater understanding that
solar is a reliable, cost-effective and proven
way for businesses to not only meet their
sustainability objectives but achieve
significant operational efficiencies and
cost savings.
We think the market will thrive in the
coming years given the relatively quick
payback periods customers are seeing – it
really is a no-brainer for commercial
customers who are largely operational
during optimal production periods.
What are some things you have to explain
to clients about solar?
Lipson, Energy Aware: When we’re
talking to our clients around solar we’re
discussing how much power the panels can
generate and how that will offset the
amount of power they are using throughout
the day. Ultimately, they want to know how
that will affect their bottom line and how
much they will save. We have discussions
around the government rebates associated
with solar and the equipment – the panels,
inverters and batteries – and we talk about
the environmental benefits. We often have
to explain what it means to match load
profile with solar generation.
Fogg, Meridian Solar: Our customers are
generally very knowledgable about feed-in
rates and rebates but tend to forget that the
greatest benefit of installing a PV system is
around using the power that is generated
from systems before it is exported to the
grid. We analyse a customer’s consumption
and estimated site production to design a
customised system that maximises their
output. Being able to effectively
communicate a clear payback period and
pricing of commercial systems has been
imperative for our customers.
Do you ever help them work out where
they can save energy?
Fogg, Meridian Solar: Sustainability goes
beyond installing a solar system and we’re
always working with our customers to
identify opportunities for them to maximise
the performance of their system and
increase their returns – whether it be
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EcoGeneration asked two big guns in the commercial and industrial PV
sector how they get the message across about solar.
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assessing the operating hours of certain
equipment, changing staff habits or
identifying inefficient practices.
Our customers gain greater control and
visibility of their operations through our
monitoring software, which shows daily
production and savings. It helps them match
their high consumption activities with peak
production times and seek opportunities to
maximise returns.
What size systems are most popular
and why?
Lipson, Energy Aware: Probably 100kW,
to be eligible for small-scale technology
certificates. If we start with 100kW it allows
them to dip their toe in the water to see if
they are comfortable. If they are happy with
the way the system is operating they will
look to expand on that. We’ve delivered
projects where more than one 100kW
system are connected to separate meters,
but it’s very site-specific.
Fogg, Meridian Solar: System size really
comes down to each site and is based on our
customers’ requirements but generally we’re
seeing 15-39kW meeting the needs of
smaller businesses and 80kW-plus
installations for larger operators.
Understanding price points and payback
periods as well as secondary protections,
safety and other compliance costs is
important so we can customise the most
effective solar solution for customers.
Can you keep up with demand?
Lipson, Energy Aware: It can be
challenging, particularly in the second half
of the calendar year. Most of our clients tend
to move on things in the second half of the
year, and that’s when demand can be
challenging. But we’re managing OK.
Generally, they get capex approved at the
end of the financial year and then it depends
on how they want to spend their money.
Fogg, Meridian Solar: We have a network
of installers we have been able to scale to
meet the growing demand for C&I solar.
Having worked on largely state government,
local council and global business projects,
our team has significant experience with
safety protocols and compliance
requirements to deliver at scale.
Are there enough skilled installers?
Lipson, Energy Aware: We have a select
network of installers throughout the
country we’ve been working with for quite
some time. We’ve been in the business about
12 years and a lot of the hard work [finding
www.ecogeneration.com.au

Meridian Solar is supplying solar for QLD’s
Advancing Clean Energy Schools program.

installers] was done in the early days. Over
the past six or so years we’ve developed
good working relationships with guys we
trust.
Fogg, Meridian Solar: Yes and no. In metro
areas there are installers who are highly
trained and deliver quality installs, but as
demand in this space keeps growing we are
seeing many residential installers switching
to perform commercial installs who aren’t
necessarily across all quality and
compliance standards that are required.
With large regional scope in many of our
projects, we have also found a lack of
installers with the appropriate level of
commercial experience, so many times we
have relocated metro teams to ensure our
quality standards are met. Building up a
network of highly skilled and experienced
delivery teams has been core to our
business, particularly in regional areas.
What type of storage projects have you
been working on?
Lipson, Energy Aware: Our largest storage
project was for Visy in Adelaide, a 2.136MW
solar system with 216kW/348kWh of Tesla
Powerpacks. Others have included shopping
centres, community and sports hubs,
manufacturing, petrol stations – a bit of a
range. It’s better suited to the 24-hour users.
They generally charge the battery
throughout the day with solar and
drawdown throughout the night, to power
their operations.
Fogg, Meridian Solar: We’re seeing
growth in this space, however battery
storage has not been in the scope for the
projects we having been working on. As new
programs arise we always communicate to
customers the cost/benefit of installing

batteries but it really needs to line up
with their peak operating times and show
how it will benefit their circumstances.
Do your customers see value in storage
at current prices?
Lipson, Energy Aware: Generally not, but
for some of the larger sites we’ve installed
storage at the client, with our help, has been
able to secure government funding for
batteries. Some other clients know they are
going to be at a site long-term regardless, so
they are happy to bite the bullet now and get
it done. Other times, at greenfield sites a lot
of the time batteries are spec’d into the
build.
How could manufacturers better support
C&I solar installers?
Fogg, Meridian Solar: Due to our volume
we have been looked after really well by
companies such as SolarEdge, who have
given us really good technical resources and
also over the years and have actually
drastically built up their technical advisor
staff. In the early days installers were
having issues with getting technical support
but that’s all pretty much resolved now.

Micheal Lipson (left) and Kale Fogg (right).
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New installation standard
to bring positive change for
rooftop solar

T

he Australian rooftop solar industry is
set for significant changes in the next
six months. The publication of AS/
NZS 5033:2021 on 19 November 2021 is set to
fundamentally change how we as an
industry design, install, document and, to a
great extent, think about solar installations.
With some of the changes inherent to the
new standard providing alternatives to the
more controversial components of a solar
installation (for example, rooftop DC
isolators), there has been a flurry of gossip,
social media posts, bulletins from industry
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bodies and suppliers, and advice that is
often lacking in detail or misinformed.

NEW YEAR, NEW STANDARD
The Clean Energy Council led the rewrite of
the new AS/NZS 5033:2021 standard in
conjunction with the members of the
EL-042 committee, with several staff
members involved in both the development
and review of the draft document.
While significant time and resources were
devoted to ensuring that installers and the
industry’s interests were well represented, it

is important to remember that the EL-042
committee also represents the opinions and
concerns of other personnel that are
required to interact with rooftop solar
systems, including emergency services and
other stakeholders that have vested interests
in ensuring the best outcome from the
rewrite. The new version of AS/NZS 5033
becomes mandatory on 19 May 2022 in all
states and territories except NSW, where it
became mandatory on the date of
publication. Electrical regulators have the
authority to make the new version of the
www.ecogeneration.com.au
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AS/NZS 5033:2021 may have turned the solar industry upside down, but modules still need to go on the
roof, writes Clean Energy Council technical program specialist Nathan Smith.
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standard mandatory before 19 May 2022,
but most have indicated that they will not do
this and allow installations to be done to
either standard until the mandatory date.
Regardless, it is important to know that
whichever standard is applied, the whole
standard must be followed. You cannot use
some requirements from the 2021 version of
the standard and some from the 2014
version. For installers outside of NSW, it
may be easier to continue to work to the
2014 version until you have had a chance to
develop a robust understanding of the
requirements of the new standard. Further
information on mandatory dates and all the
latest information on the implementation of
the standard can be found on the Electrical
Regulatory Authorities Council’s website.

“The publication of AS/NZS 5033:2021 is set to
fundamentally change how we as an industry
design, install, document and think about solar.”

WHAT HAS CHANGED IN THE NEW
STANDARD?

At the time of writing, the CEC was working
hard to develop support materials to assist
installers in interpreting and understanding
the changes in the updated standard.
Several videos highlighting the major
changes are being released, along with a
more comprehensive advice document. Due
to the nature of the standard, this advice
document is intended to go through several
iterations.

Some of the major changes in the new
version of AS/NZS 5033:2021 include:
• an increase in maximum PV array voltage
for residential systems
• changes to PV array isolation
requirements
• new DC cable installation requirements
for wiring systems and wiring enclosures
• changes to earthing requirements
• changes to DC optimiser and micro
inverter requirements
• updated testing and verification
requirements.
The new standard also provides clarification
on two other highly anticipated topics.
Firstly, rooftop DC isolators are not strictly
required to be installed under the new
standard. However, if you elect not to install

a rooftop DC isolator, the standard requires
you to install a “disconnection point”, which
triggers a number of other associated
requirements around cable routing,
documentation and labelling. Secondly, for
domestic installations connected to the grid,
the 600V maximum limit mandated in AS/
NZS 4777.1 must still be met, so
unfortunately the freedom of 1000V designs
is still not yet possible on these installations.

INFORMATION TO HELP
INSTALLERS TRANSITION

installers. There is also a public-facing
online form on the CEC website that others
in the industry can use to provide feedback.

IT’S NEVER EASY
As with previous amendments and rewrites
of standards, becoming accustomed to the
changes and new requirements can be a
demanding task for solar installers that are
already stretched thin with the other
expectations and obligations they must
meet. However, it is important to remember
that when signing off on installations, we
are making a declaration that we have met
these requirements. Unfortunately, there
are no shortcuts when it comes to
understanding these changes, and while
social media and discussions with peers can
be a useful tool in developing a better
understanding of these issues, it is vital that
these discussions are well informed and
always refer to the relevant clauses in the
standard.

WHERE TO FIND IT
To facilitate this, the Clean Energy Council
has set up a dedicated space in the installer
area of our website that allows accredited
people to ask questions about the new
standard and submit feedback on the advice
document. We encourage installers to use
this form to provide feedback that will assist
us in continually improving our advice to

Nathan Smith
is a technical
program
specialist at the
Clean Energy
Council.

1300 273 111

Tile Roof Entry Gland

Cobalt Solar

Cobalt Solar

www.cobaltsolar.com.au
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Out with the old
and in with the… old!
A solar panel recycling crisis is looming and the industry is now rushing to clean up its act. The Circular PV
Alliance is one such industry-led initiative set up to help stop panels going to waste. The group’s
cofounders share their story.

I

t started with a couple of photos of some
discarded PV panels taken at the tip in
July 2021. Photos were taken by Dr Nick
Engerer from Solcast and posted to
LinkedIn. It got a strong response and the
comments kept coming. The idea that
something as useful as a PV panel could be
simply thrown away made us feel ashamed
but also motivated. The panels look okay.
Are they really damaged? Could they be
given a second life? The Circular PV
Alliance was born.
The Circular PV Alliance’s (CPVA)
mission is to realise the full environmental,

economic and social benefits of solar energy
by supporting the Australian solar energy
sector transition into a circular economy.
First, we took a good hard look at the
scale of the problem. Around one third of all
Australian homes have a solar PV system on
their roof. At the end of 2021, this equated to
more than 3 million individual systems
across Australia, or around 70 million solar
panels. Even if only a small percentage of
these are replaced each year, it’s clear
there’s a lot of used panels coming off
rooftops annually.
Insights from solar panel installers and

recyclers on the ground is that panels are
being removed from rooftops and replaced
somewhere between seven and 10 years.
This also poses some critical questions
regarding the “green” credentials of solar
energy – a solar panel is not realising the
full potential of its environmental benefit if
it is only generating electricity for seven
years of a 30 year lifespan!
According to the International Renewable
Energy Agency (IRENA), waste PV modules
in Australia are expected to weigh in at
100,000 tonnes by 2035 and between
300,000 and 450,000 tonnes by 2040. Some
state governments have moved to ban PV
panels from entering landfill, such as
Victoria which introduced new e-waste
legislation in 2019. Sussan Ley, the Federal
Minister for the Environment, used a
National Press Club speech in June this year
to issue a warning to Australia’s solar
industry to get cracking on an industry-wide
approach to recycling PV panels which, she
said, loomed as “a landfill nightmare.”

The panels in question.

62 |

ecogeneration February 2022

CPVA is a grass-roots organisation founded
by the solar energy industry. We quickly
found ourselves asking questions such as “if
not us, then who? If not now, when?” and
meeting weekly to work on a solution. As a
practical group, it seemed that a good first
step was to just get started. A mini motto of
“get them, test them and use them” quickly
emerged, with the “them”, of course, being
discarded solar panels. A micro-pilot began
in October 2021 with the intent of seeing
what we could learn from our trial and
scaling up if things looked promising.
Working groups were also formed to look at
the market for used solar panels, and to
explore certification standards and tracing
technologies that could work hand-in-hand
with the testing pilot to give consumers
some assurance about the quality of a
secondhand product.
www.ecogeneration.com.au
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THE ALLIANCE WAS BORN
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GET THEM
We wanted a small batch of panels to start
our micro-pilot and we were spoilt for
choice. A selection of 14 panels were chosen
from a large stash collected by a solar
installer in regional NSW. The idea was to
select a cross section of panel brands in
varying states of appearance. Fortunately,
this batch had some in excellent condition
and others clearly a bit more “weathered”.
The idea was to gain real-life representation
of the likely condition of panels coming off a
roof and make the test as practical and
insightful as possible.

Testing underway.

TEST THEM
Since the aim was to test panels for re-use
(either in Australia or overseas), we settled
on checking four things:
1. Do they pass a basic visual inspection?
2. Are the panels safe to use?
3. How much power can they still output?
4. Are they damaged in a way that can’t be
seen with the naked eye?
Initial visual inspection was done by
Megan Jones in Dubbo. Panels were then
sent to PV Lab in Canberra. Here they were
tested for safety using a wet leakage test and
power output using international standard
equipment. Finally, panel quality is tested
using an electroluminescence test.
The results were encouraging. Of our

A mini motto of “get
them, test them and
use them” quickly
emerged.

This means that it is possible for a panel to
be in use on a rooftop system, removed,
transported and tested without damaging
the internals. When these panels were
removed there was no process in place to
minimise damage to the units, or any special
crates used for transport or storage, which
only goes to demonstrate the durability of
old panels!

initial test batch, 10 of the 14 panels were
suitable for re-use. All had somewhat
reduced output power (5-18 per cent), but
only four had micro-cracking that would
prevent their re-use. There were even two
panels with no micro-cracks – even after
years of use and storage in a warehouse.

USE THEM!
The final step in our micro-pilot will be to
use the panels and we are in the process of
identifying a site and an installer to help
with this. We’ll also be monitoring the
panels closely over the coming months and
years so watch this space!

NEXT STEPS
Our next steps will be to install the tested
panels to see how they perform during their
second life. This will provide useful
information to inform further testing
programs. In parallel, the alliance will
continue to build on our important early
insights gained from the micro pilot project
and continue to engage and collaborate with
industry participants. We are particularly
focused on the re-use roadmap including an
expanded panel testing project,
certification, tracing technologies and
building a reused panel database. If you
would like to find out more, contact the
alliance through our website: www.
circularpv.com.au.
Story by founding members and board
members of CPVA: Megan Jones, Steve Owen,
Gokce Yimaz (APAC manager of inavita) and
Laura Jones (a senior analysist in the ANU
battery storage and grid integration program).
Michelle McCann, a co-founder and director of
PV Lab Australia, also contributed to the story
as a technical advisor to CPVA.

www.ecogeneration.com.au
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Clean energy market wrap
The spot LGC market spent most of
November trading between $40 and $42,
before climbing to a high of $44.25 in early
December and softening in the lead up to
Christmas as volume emerged. With the Cal
21 compliance due by 14th February the
familiar calculus of the surplus/deficit
carried forward will be undertaken and
shortfall strategies will of course play a
major role.
DOMESTIC

The Cal 22 market, which will become the
reference price (minus a cost of carry
discount) for any spot volume rolled over
from Cal 21, softened from just above $40 in
the middle of October to trade between
$38.50 and $39.50 across most of November,
before strengthening across December to
close at $42.

SMALL-SCALE TECHNOLOGY
CERTIFICATE (STC) MARKET
The spot STC market remained generally
CREATION

SPOT PRICE ($)

LGC - Large-scale Generation Certificates

319,292,422

42.60

STC - Small-scale Technology Certificates

338,901,338

39.00

VEEC - Victorian Energy Efficient Certificates

70,720,034

78.10

ESC - NSW Energy Saving Certificates

41,350,448

36.00

INTERNATIONAL
EUA - European Emission Allowances
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DEC ’22 PRICE (€)

DEC ’22 PRICE ($)

79.12

124.91

stable across the final months of 2021,
trading around the $39 mark for most of
that time.
Concerns around potential supply chain
issues emanating from China that
threatened the supply of panels and other
relevant components likely played a role in
keeping the spot from softening post
Q3 surrender.
While it appears that the worst of those
supply concerns – which could have seen
installs impacted by a lack of stock – were
averted, there was none-the-less an increase
in overall system prices. STC submissions
however did rebound across the period with
the familiar spike taking place in December.

ENERGY EFFICIENCY MARKETS
(VEECS AND ESCS)
The bumpy ride in the VEEC market
continued across Q4 with the Department of
Energy, Land, Water and Planning’s late
October email in which it made clear its
www.ecogeneration.com.au
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LARGE-SCALE GENERATION
CERTIFICATE (LGC) MARKET
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TFS Green and relates, unless otherwise
indicated, to the spot prices in Australian
dollars, as of 21st December 2021.

DAILY CLOSING SPOT LGC PRICE
45.00
44.00
43.00
42.00
41.00
40.00
39.00
38.00
37.00
36.00
35.00
34.00
33.00
32.00
31.00
30.00
Dec 21

Noc 21

Oct 21

Sep 21

Aug 21

Jul 21

Jun 21

May 21

Apr 21

Mar 21

Feb 21

Jan 21

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.

Dec 20

$/tonne CO2 equiv

concern about high VEECs prices resulting
in a sharp decline in the spot price from $75
to $69.75.
After close to three weeks of stability and
generally more subdued trade, the lack of
any developments in the new activities
space saw prices once again begin to climb,
with the spot surging to surpass the $78
mark in early December.
In NSW, the ESC market was particularly
stable across Q4, trading between $35.75
and $36.40 the entire time, with the market
closing the year at $36.00.

CALENDAR OF EVENTS
Enlit Australia
16-17 March 2022, Melbourne
enlit-australia.com
Wind Industry Forum
17 March 2022, Melbourne + online
windindustryforum.com.au/

Image: anatoliy_gleb/Shutterstock

EN2022
16-18 March 2022, Brisbane
energynetworks.com.au/events/en2021/
Large-scale Solar Forum 2022
19 May 2022, Brisbane + online
cleanenergycouncil.org.au/events/large-scalesolar-forum-2022
Energy Next
19-20 July 2022, Sydney
energynext.com.au
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The renewables-led
recovery is passing
Australia by
Other countries are leaving Australia for dust on the “renewables-led
recovery”, says sonnen Australia managing director.
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be a smart move.”
He notes that there has been some
activity at the state level, such as the New
South Wales government’s Empowering
Homes solar battery loan offer and the
South Australian government’s Home
Battery Scheme that has been running for a
number of years. Solar Victoria is also
dabbling in the space by calling on the
private sector to help it pilot virtual power
plants (VPPs). “It’s being done on a state by
state and individual basis, there’s just not a
concerted national view.”
Despite the lack of incentives, Australia
remains an attractive market for sonnen.
“People will continue to develop and launch
devices in Australia because it’s an
interesting market. it’s an interesting
market because of the high levels of rooftop
PV penetration.”
The company has just launched a new
outdoor battery product specific for the
Australian and New Zealand market. Called
sonnenBatterie Evo, the product fits
Australian regulations and standards and is
reportedly built for the country’s harsh
environmental conditions.
It has 10kWh of usable storage capacity
and it is made up of two fully usable 5.0kWh
battery modules.

Nathan Dunn.

Dunn says interest in storage has
remained fairly consistent over the last
three years, including throughout 2021. He
says battery storage became one of the
upgrades people reached for when their
energy bills skyrocketed while working
from home during lockdowns.
He says there’s also been an uptick in
consumer interest in energy and storage
aggregation via VPPs.
www.ecogeneration.com.au
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onnen Australia’s managing director
Nathan Dunn says the Australian
government could learn from more
“forward-thinking” countries on harnessing
clean energy incentives to spark widespread
economic activity.
“Other markets and other countries are
actually focused on helping markets grow
by investing in renewables to get themselves
out of the economic doldrums
post-pandemic.”
In Italy, for example, the government has
enacted a tax credit system to incentivise
the shift to residential solar, storage and
energy efficiency upgrades. Consumers in
Italy can earn up to a 110 per cent tax relief
for installing PV, storage, heat pumps,
insulation and other green infrastructure as
part of the country’s €55 billion postpandemic economic stimulus program.
In Spain, the EU has recently dished out
€3.9 billion to support “innovative
renewable energy” to help the green
transition and to boost the country’s
economy post pandemic. In Australia, by
contrast, Dunn says the transition is being
led by consumers and vendors within the
renewable space. “I mean, we can do it
without incentives. But a concerted focus on
a renewables-led pandemic recovery would

WIND
INDUSTRY
FORUM
17 March 2022
Melbourne
+ Online
BOOK
NOW!

AUSTRALIA’S
ONLY TECHNICAL
WIND CONFERENCE
Blowing back into Melbourne this March, the Wind Industry Forum
is set to make its grand in-person return in 2022! Join wind energy
specialists from across the country for a day of knowledge sharing
and networking as the industry reunites to navigate through the
current challenges and opportunities facing the Australian wind
energy sector. Both in-person and virtual tickets are on sale now!

Book now at windindustryforum.com.au
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