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EDITORIAL

From the editor

T

here’s never a dull moment in this energy transition, but the
past two months have seen some seismic shifts. In terms of
paving the way for new projects we’ve seen NSW and
Queensland announce their ambitions for renewable energy zones to
unlock abundant wind and solar resources just crying out for the
transmission connections they deserve.
At rooftop level we’ve seen Horizon Power in Western Australia
and SA Power Networks in South Australia announce schemes that,
on the surface, might look to owners of PV systems as though they
will have less control over their homemade electricity. The solar
rollout was always destined to hit a difficult patch, with all those
midday exports, and now it’s crunch time as owners are incentivised
to use as much of their own energy as they can.
But the biggie is AEMO’s 2020 Integrated System Plan, which
gives an indication of how the market operator is thinking along the
lines of the connections, storage and new wind and solar capacity
required to match the exit of Australia’s coal power stations. This
edition of EcoGeneration includes a great roundup of how experts in
the industry view AEMO’s masterplan.
Thinking farther ahead, what’s going to happen to the hundreds
of thousands of tonnes of solar modules due to be retired in the
decades ahead? Our cover story might reassure you on that topic.
There is a lot of work to do in cleaning up Australia’s energy
system – and all of this as Australia enters its first recession in nearly
30 years. Let’d be part of the solution, not the problem.

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

For the latest industry news, sign up for the FREE WEEKLY NEWSLETTER and check out our website at ecogeneration.com.au
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News in brief
NEW TECHNOLOGY, NEW PROJECTS, NEW IDEAS

AGL lends a hand to Ronald McDonald
AGL is helping Ronald McDonald House Charities Australia cut its power bills by
donating solar panels for properties in Melbourne, Brisbane and Newcastle. The
facilities provide accommodation for families of seriously ill and injured children
being treated at nearby hospitals.
AGL has completed the installation of a 30.8kW PV system at Ronald
McDonald House Newcastle in NSW, a 10.56kW system at the Monash House in
Melbourne and a 30.8kW system at the Herston house in Brisbane. The systems
are expected to save the charity almost $85,000 on the up-front cost and up to
25% a year in energy costs across the three homes, reducing energy bills by
more than $17,000 in the first year.
RMHC Australia national corporate partnership manager Benita Gevorkian
said the solar installations would make a big difference because the properties
use energy 24 hours a day, seven days a week. “It’s a really big deal for us
because this is the first time in our 40-year history that we have received a
donation of this kind,” Ms Gevorkian said. “It costs us $160 to support a family
for one night through our programs, so any cost savings allow us to help even
more families with seriously ill or injured children across the country.”

Free daylight energy will bring costs down
at three of the charity’s facilities.

Clarke Creek wind farm
scores 348MW PPA
Stanwell Corporation and the Queensland Government have
agreed a 348MW PPA for the 450MW first stage of the Clarke
Creek Wind Farm, to be built 150km northwest of
Rockhampton. “The PPA is very important to enable
engagement with investors and banks to progress to the
construction phase, targeted to commence mid-2021,” said
Goldwind Australia managing director John Titchen.
An information centre has been set up in Marlborough and a
project office in Rockhampton to support the project with local
community and business engagement activities, including
school visits. The first stage of the project will power the
equivalent of approximately 320,000 Queensland homes. The
plant is expected to be comprised of 101 Goldwind turbines and
about 350 are expected to be employed during
construction.

Curious kids hear about what’s happening up
the road from Rockhampton.
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Drones rise to the
challenge for Vestas
Wind turbine maker Vestas has struck an agreement with
Swiss company Sulzer & Schmid to use its DJI drone-based
blade inspection technology to keep an eye on its spinning
gear in the Asia-Pacific region. Sulzer & Schmid’s solution
combines autonomous flight function with high-resolution
imaging and an advanced software interface to cut blade
inspection time and maximize turbine uptime.
The images captured by the drones are analysed using
AI and data mining across entire wind energy portfolios
performed via Sulzer & Schmid’s proprietary 3DX Blade
Health Platform.
“We are convinced our 3DXTM Inspection Platform will make
wind energy more cost effective, as it leads the way in
providing the essential data foundation needed to optimize
repair campaigns through predictive damage progression
analytics,” said Sulzer & Schmid CEO Tom Sulzer.
With this new technology, Vestas expands its existing
expertise and offering for blade servicing and maintenance.
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NEWS IN BRIEF

Adelaide Hills powers
SA Water’s green
energy future

The New England REZ is expected to attract more
than $12 billion in investment.

NSW launches second
REZ at 8GW
Australia’s most energy-hungry state is moving closer to
easing itself off its heavy reliance on black coal with the NSW
government announcing a $79 million plan to develop an 8GW
Renewable Energy Zone, its second such announcement this
year. The New England REZ, in the state’s north-west, is
expected to attract $12.7 billion in investment and support
2,000 construction jobs and 1,300 ongoing jobs.
NSW Energy Minister Matt Kean said the 8GW New England
REZ was the biggest commitment to cheap, clean energy in
the state’s history. The first renewable energy zone,
announced in May, drew submissions for 27GW of wind, solar
and storage projects for a region with the capacity of 3GW.
The Central-West Orana REZ is centred roughly on Dubbo,
about 300km north-west of Sydney.
“The nine-fold level of interest in the Central-West Orana
REZ was astounding, so it makes absolute sense to go even
bigger with the New England REZ,” NSW Energy Minister
Matt Kean said.
With 3.3GW of large-scale solar and wind connected, NSW
has a long way to go to replace more than 10GW of black coal
generation currently supplying business and households in
the state. The five coal plants in NSW – Bayswater, Eraring,
Liddell, Mt Piper and Vales Point – provide about 75% of
electricity but are expected to all be closed within 20 years,
with Liddell to shut by 2023.

More than 100 solar panels are helping to power SA Water’s
drinking water network in Mount Pleasant as the utility makes
progress in its pursuit of a zero-cost energy future. Installed
at the Mount Pleasant Water Treatment Plant, the roofmounted PV system will help reduce SA Water’s operating
costs and carbon emissions though generating 58MWh of
green energy each year.
The solar array is one of four being installed by the water
utility across the Adelaide Hills area, with 3,500 panels being
installed at the Hahndorf Wastewater Treatment Plant,
Summit reservoir and water treatment plant and water pump
station at Lobethal. One of the largest single electricity
consumers in the state, SA Water’s intensive drinking water
and wastewater pumping and treatment operations
throughout a dry 2018-19 cost $83 million.
SA Water’s renewable energy management initiative will see
around 500,000 solar panels installed at 35 of its sites to
produce a total of 242GWh of electricity, along with 34MWh of
battery storage.

SA Water is backing solar and storage
to cut costs at 35 sites across the state.

Merredin Solar Farm runs at 100%
Western Australia has welcomed its
largest PV project to the grid, with Risen
Energy’s 132MW Merredin Solar Farm
generating 100% capacity into the state’s
network. The plant has an expected output
of 274GWh of electricity annually, enough
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green energy to power about 42,000
homes. The solar farm is located on
460ha of former farming and grazing
country adjacent to the Western Power
Merredin Terminal. It is one of the fastest
builds of a large-scale solar farm seen yet,

with close collaboration between WA’s
Monford Group and Risen seeing
mechanical completion in just three
months. The project consists of 354,452
Risen Energy panels mounted on a
single-axis tracking system.
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INDUSTRY UPDATE

Covid-19 a
sign of things
to come if we
fail on climate

While the impacts of covid-19 have been devastating, they will be immaterial compared to climate
change unless we take meaningful action, writes Clean Energy Council CEO Kane Thornton.

T

he covid-19 pandemic has caused
significant upheaval to the lives of
people all around the world. Whether
it’s through relatively minor disruptions to
everyday life or the pandemic’s more
devastating effects, such as the loss of a job
or a loved one, covid-19 has had a collective
global impact the likes of which hasn’t been
seen for close to 70 years.
While it would be easy to dismiss the
pandemic as a black swan event that we can
quickly bounce back from, doing so would
be incredibly short-sighted when another,
even bigger crisis looms over the horizon.
Despite all the horrific effects of covid-19,
perhaps the most terrifying thing about it is
the fact that when compared to the potential
impacts of climate change, it virtually pales
into insignificance.
Much of the harm caused by covid-19 is
likely to bear a striking resemblance to the
challenges we will face from climate change
if we continue our current trajectory.
Perhaps the most challenging part of the
response to the covid-19 pandemic has been
the lockdown restrictions that have
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confined millions of people to their homes.
However, if we fail to keep temperatures
well below the threshold of 2°C above preindustrial levels, being confined to our
homes will become a far more regular
occurrence.
Many Australians experienced this precovid-19 when they were forced to stay
indoors to avoid the adverse health effects of
the choking smoke from the Black Summer
bushfires. The warming climate will also
force us indoors more often during the
summer months, with the number of
extreme heat days (days with a temperature
above 35°C) expected to increase
significantly in every Australian capital over
the next three decades.
The increasing effects of extreme heat
and poor air quality will cause significant

health impacts for many people, and similar
to covid-19 these will be most severe for the
elderly and those with pre-existing medical
conditions. In the Australian Government’s
most recent State of the Environment
report, the number of heat-related deaths is
projected to more than double across most
Australian capital cities between 2020 and
2050, while the smoke that blanketed much
of south-east Australia during the past
summer’s bushfires was linked to more than
400 deaths and 3,000 hospitalisations.
The other considerable impact of covid19 is the damage the pandemic has done to
the global economy. While the full extent
of the economic damage caused by the
pandemic won’t be
known for several
years, it has been

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.

www.ecogeneration.com.au

04-Sep-20 4:16:10 PM

INDUSTRY UPDATE

estimated that the cost to Australian
economy will be at least $170 billion
between now and 2025. While this is an
enormous sum, it is dwarfed by the
economic impact that climate change could
have on Australia over the next 30 years.
Estimates by the Melbourne Sustainable
Society Institute have put the total cost of
climate change to the Australian economy at
a staggering $2.7 trillion between now and
2050. This is largely due to the increasing
frequency of extreme weather events,
infrastructure damage, agricultural and
labour productivity loss and losses in
biodiversity and human health caused by
climate change.

A WILL FOR CLIMATE ACTION
While many similarities can be drawn
between the impact of the pandemic and
climate change, there is a significant
difference when it comes to the response to
the two issues.
When it comes to covid-19, governments
around the world have taken swift and
decisive action to protect people’s lives and
livelihoods. In many cases, this has involved
governments casting aside previously
unshakeable ideological positions to spend
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billions of dollars on income support and
economic stimulus. Australia is no
exception, with the federal government
embarking on the biggest spending program
in history to ease the impact of the
pandemic. In the process, it set aside its
relentless pursuit of a budget surplus that
has underpinned its economic policies for
the past 25 years.
The response to climate change could
barely be more different. International efforts
to confront the looming crisis have been
bogged down by bickering and bureaucracy,
which has resulted in international
agreements taking years to be ratified and
governments frequently missing their targets.
In Australia, climate change policy has
been a fraught issue for both sides of
politics, causing the downfall of multiple
prime ministers. This has left the country
without any form of meaningful emissions
reduction policy, meaning we are now
lagging well behind our climate targets and
at risk of becoming an international pariah.

CLEAN ENERGY THE CURE
While complete recovery from the covid-19
pandemic won’t be possible until a vaccine is
found, we already have a cure for climate

change. Renewable energy is the fastest and
most economical way for the world to
reduce the impacts of climate change.
Thankfully, a growing number of
governments around the world have
recognised this and have put renewable
energy at the forefront of their covid-19
recovery plans.
With the October Federal Budget just
around the corner, Australia has an
enormous opportunity to follow suit by
responding to both the pandemic and the
climate crisis at the same time.
By delivering a budget that makes it
clear that Australia is ready to embrace the
transition to a clean energy future, the
federal government will create thousands
of new jobs, inject billions of dollars of
investment into the Australian economy
and make significant strides towards
meeting our international climate
change commitments.
Over the past six months, the
government has shown it’s more than
capable of dealing with a global
emergency. Now it’s time to step up again
to prevent us from facing an even more
devastating crisis than the one we’ve just
been through.

October 2020 ecogeneration
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STORAGE

Genex closer to
75MWh Qld battery
The Australian energy company has moved a step closer in its
ambition to deliver a portfolio of generation and storage assets.

T

he National Electricity Market needs
upgrades to transmission and an
injection of storage if it is to cope
with wind and solar claiming a higher and
higher stake of generation. That’s the
verdict from the Australian Energy Market
Operator’s 2020 Integrated System Plan,
delivered late July.
The conclusion is no surprise to anybody
on the right side of the energy debate. But
the really good news is that AEMO’s logic is
already well understood by investors.
Listed Australian company Genex Power
is working on delivering an 820MW
portfolio of generation and storage,
comprised of solar, pumped hydro, wind and
batteries, but it needs money to do so. News
that it has raised $28 million towards its
lithium-ion Como Battery storage project in
Queensland will send a breeze of
reassurance through the sector, especially
at a time when developers of large-scale
solar in particular are struggling.
“There is no doubt that battery projects
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assist the grid, they balance supply and
demand of energy and they also provide
auxiliary services to AEMO, which
effectively strengthen the grid,” says Genex
executive director Simon Kidston. “We’re
going through the connection process at the
moment and at this stage we’ve encountered
no issues.”
Provided the project is financed by the
second quarter of next year Kidston expects
the Como Battery to be operating by the end
of 2021. Will it mean raising more funds?
“We’re not able to answer that … we’re still
finalising the vendor selection, which will
determine the capital cost.”
As the company settles on a revenue
model for the battery it will turn to debt
capital to round out the total cost, expected
to be about $50 million fully installed.
“Genex is very well capitalised,” Kidston
says. “If you include our existing cash,
we’ve got in excess of $50 million on the
balance sheet.”
For Como, the company has raised

$21 million in a placement with institutional
investors and $7 million from existing
shareholders at a 17% discount to the last
traded price.
As unpredictable renewables replace
dispatchable coal and gas generation in
the grid, storage on a vast scale will
quickly be required so that electricity
supply can be matched with demand.
Enormous projects are in the works, such
as Snowy 2.0 and Tasmania’s Battery of
the Nation pumped hydro schemes, and
plans for large lithium-ion battery
installations are becoming more common.
Genex is working in both these camps.
“Pumped hydro is the low-cost way to
store energy,” Kidston says. “Our pumped
hydro project can store 2GWh of energy on
a single pumping cycle – 250MW for eight
hours. Como will store 50MW for 1.5
hours. Batteries tend to be for shorter
periods of time, whereas pumped hydro
has a different application.”

IN RESERVE
Genex has been working towards building a
portfolio of large assets for many years: so far
it has 50MW of solar in operation and
another 50MW under construction, with
another 270MW of solar, 250MW of pumped
hydro, 150MW of wind and the 75MWh
Como Li-ion battery in various stages of
planning. As technology costs wax and wane
and the grid is slowly redesigned, it takes
great confidence to lock in your ambitions.
“We see ourselves as an energy storage
and renewable energy generation company,
and we focus intensely when we are
planning these projects to find the right
location and partners, the right technology
and the right partners,” Kidston tells
EcoGeneration.
“Those arrangements tend to span at least
a decade; in the case of the hydro pumped
storage, we’ve put in place offtake and
funding arrangements that last 30 years.”
Genex has benefited from $8.9 million
in ARENA funding for its 50MW Stage 1
solar project and $9 million towards its
Stage 2 hydro and solar projects at its
Kidston Renewable Energy Hub in
far-north Queensland
In a world where the technology is
evolving at a rapid pace and the assets count
as long-term public infrastructure, the slow
build-out of a network of clean generation
will rely on investors keeping their nerve. In
Australia, Genex Power is an example of an
energy ringleader in action. It has a lot to
deliver before the show’s over.

Image supplied

Genex’s planned portfolio includes solar, wind,
pumped hydro and battery storage.
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Disrupt the
status quo
A New Era in Solar

We’re here to shake things up. Because
the solar industry can be better. That’s
why we’re raising the bar. How? By
combining big company reliability with
small company flexibility. All so that
installers like you can wave goodbye to
average. And say hello to awesome.
So let’s step into a new era of solar
– together.
Stronger. Better. FIMER
fimer.com/newera
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ENERGY TRANSITION

Cloud power … how Vector’s
data deal can release value
New Zealand energy company Vector’s deal with Amazon Web Services will unlock a storm
of usage data for retailers and networks to pick through for consumer behaviour insights.
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the smart meter is to support a billing
function,” he admits.
Vector is contracted through its metering
business with retailers to own meters and
manage the data they send out. As the
balance of power between suppliers and
consumers settles along subtly more
egalitarian lines, oiled by competition and
uptake of solar, Vector’s energy retailer
customers will be searching for ways to
retain clients and grow billings. A deep well
of data will allow them much more
opportunity to tailor the best solutions for
households and businesses.
But Ravishankar says the possibilities
extend further. The owners of generating
assets and long, fractal transmission and
distribution networks are always battling to
understand the best ways to optimise their
operations, where upgrades and
maintenance are significant costs. If they
can finally see the activity of distributed
energy resources within their networks,
they will be able to achieve a more
harmonious delivery – although no-one’s
saying it will be easy.

BALANCE OF POWER
Regulators are moving towards full
democratisation of energy data,
Ravishankar says, and it’s time to adapt.
“We see that coming and we are preparing
to make sure that we as a metering business
are in a position to meet those expectations
that the regulator sets.”
But not all meters are Vector’s. So how
many smart meters does it take to
understand the energy behaviour of an
entire region? Vector also runs a
distribution business that covers Auckland,
by far the biggest city in New Zealand, and
its technicians spend a lot of time
pondering this question.
The data platform will allow Vector to

Nikhil Ravishankar knows the value of data.

simplify matters by planting meters where
their intelligence will be most effective.
“Most distribution or network
companies have very little visibility of the
low-voltage network,” Ravishankar says.
“A fair amount of use cases can be met by
just metering at a feeder level or a
distribution transformer level.”
Meters send back much more than
information about time-of-use; they also
profile voltage power quality, which can help
distribution companies manage the effects of
increasing solar ownership within a network.
The New Energy Platform will offer
support to demand response aggregators
or anyone facilitating a distributed energy
resource management system,
Ravishankar says.
“That’s absolutely one of the things we
would want to support, by giving people
more visibility of their own demand profile
and usage and letting them participate in
the market.”

Image supplied

T

he one who holds the data holds the
power. But what if the data is dangling
there but no-one’s worked out how to
share it around? Recognising the latent
value in the information generated by its
electricity meters, New Zealand-based
energy company Vector has formed an
alliance with Amazon Web Services to
develop a cloud-based repository where
energy data can be stored and crunched.
The resultant New Energy Platform
will be introduced first in Australia and
New Zealand, where about 70 energy
retailers and more than 40 distribution
networks will no doubt pounce on its
valuable contents.
“Data capture and processing is a real
bottleneck,” says Vector chief digital officer
Nikhil Ravishankar. “Once you unleash data
in an energy sector, there is always a
transformative effect – and most often it is
in the favour of the end consumer.”
Ravishankar draws an analogy. “If you
think of the New Energy Platform more like
an app store – a specialised app store for
energy apps – the first of the apps we are
looking to build is the meter information
management platform,” he says. This meter
information platform, or MIP for short, will
connect to Vector’s 1.6 million meters,
300,000 of which are installed in Australia
– where the meter population is growing at
about 10,000 a month.
One of the first steps, Ravishankar says,
will be to build the data processing platform
required to shift to the five-minute market
settlement model, due to be implemented
from October 1 next year. A data processing
application that is flexible enough will be
able to meet the frequency requirements of
the market and address affordability,
Ravishankar says, but also provide new
services that are not available today.
“Today, most if not all of the application of
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ENERGY EFFICIENCY

Hot water heat
pumps catch on
Energy savings schemes are supporting upgrades to efficient
hot water heat pump technology, writes Hamish McGovern.

diversified his high-efficiency stable of
products to include heat pumps and says
they provide a compelling option when
replacing less efficient systems.
Hot water heat pump technology ticks all
the energy transformation boxes, he says,
because it is one of the lowest cost
technologies to implement and one of most
readily available, according to the Federal
Government’s Technology Investment
Roadmap Discussion Paper 2023-2030.
Infanti sees a lot of opportunity. For
example, the NSW government’s Energy
Efficiency Opportunity List indicates
market penetration rates of 25%, which is
reasonable considering residential and small
commercial sites, he says. This aligns with
the assumption that at least one in every
three hot water systems in NSW is still
operating using electric element heating.
The technology can bring big savings, he
says, with a family of four saving about $825
a year by upgrading an electric element hot
water system. This estimate is based on
comparing hot water running costs for four

HOW A HEAT PUMP WORKS
Heated
water
out
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Hamish McGovern is vice president of the
Energy Savings Industry Association.

1kW electricity

HEAT
EXCHANGER

EVAPORATOR

HOT GAS

WARM GAS
COMPRESSOR

INNOVATION PAYING OFF
The Victorian Energy Upgrades program
established a working model that has been
taken up by South Australia’s Retailer
Energy Efficiency Scheme, and savings
under these programs could be adopted in
other states. Eco Alliance Plumbing and Hot
Water managing director Remi Infanti has

people (150 litres a day) for electric, peak
tariff, no energy rating, with an annual
energy cost about $1,115 (Sustainability
Victoria data) with the same household
fitted with a heat pump and an annual
energy cost of $290.
Because the technology must be installed
by a licensed plumber or electrician, an
upgrade to a heat pump is seen as a low-risk
activity with good compliance, he says. The
solution is also strongly aligned with solar
PV generation initiatives, where modern
appliances are equipped with timer
functionality to operate during daylight
hours only (within the self-generation
curve), essentially operating on free, 100%
renewable, off-grid electricity.

Outside
air

3kW
HEAT TO
WATER
Cold
water
out
WARM LIQUID

COOL LIQUID
EXPANSION VALVE

Source: Hot Water Heat Pump Guide, Australian Energy Foundation, aef.com.au

E

nergy efficiency schemes might look
like free money to some, but they have
a clear purpose. The idea is to
encourage customers to upgrade to
technology where although the costs are
generally higher, long-term savings and
payback periods are very attractive. Without
such schemes rapid transformation would
not occur, as customers tend not to make
purchasing decisions based on efficiency.
It’s good to see high-efficiency residential
hot water heat pumps are getting traction in
jurisdictions with energy efficiency schemes
that reward these technologies. Our
industry is participating in heat pump
consultations and workshops with various
governments to achieve energy market
transformation goals and efficiency targets.
There is a lot of opportunity, especially in
commercial and industrial applications.
Hot water heat pumps concentrate
ambient heat from the surrounding air and
then send, or “pump”, that heat into the
water in a storage tank. As the process
concentrates existing heat instead of having
to create more, a heat pump can reduce
annual hot water requirements by 50-80%
compared with electric-resistive home
systems. For this reason, they are
considered renewable and are eligible for
small-scale technology certificates under
the Renewable Energy Target. They are also
eligible for energy efficiency certificates
under the various state-based energy
efficiency schemes.
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MADE IN AUSTRALIA,
BUILT SMART FOR LIFE
Established in 1933 with a proud history, Wilson Transformer
Company is the largest Australian-owned and based manufacturer of
power and distribution transformers, operating two manufacturing
facilities in Victoria.
We have a proven track record of supplying a wide range of
transformers across different sectors within the power industry to
our local and global customers, including power utilities, generators,
process industries, mining and oil & gas.
Our product range includes:
Power Transformers
Distribution Transformers
Compact MV Substations
Skid Solutions
Special Transformers
Fault Current Limiters
Special Applications
Monitoring & Control Solutions
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STORAGE

Grant pushes battery-maker
closer to market
Energy Renaissance is moving closer to its goal of manufacturing in Australia to supply the world.

S

torage is an absolute necessity in a
grid supplied by renewables, but there
are many types to choose from and
many tasks to fulfil. Today we have pumped
hydro and lithium-ion batteries as the two
main contenders but tomorrow the menu
will include hydrogen, compressed air and
who knows what else.
“They will all form part of our energy
solution,” says Mark Chilcote, managing
director of Australian lithium-ion batterymaker Energy Renaissance. “There isn’t any
one technology that is going to suit the
whole suite.”
The falling cost of lithium-ion technology
has seen it emerge as a contender to offset
spinning reserve and diesel, Chilcote says,
“but there is a massive need coming for
storage to aid grid stability.”
As the energy density of lithium-ion
batteries goes up and the price per kilowatt
falls they will more frequently pop up on
residential and commercial solar systems.
To help set it on its way to supply
ballooning demand for batteries Renaissance
Energy in early August attracted a cofunding grant from the Advanced
Manufacturing Growth Centre, an industryled not-for-profit organisation established
through the Australian Government’s
Industry Growth Centres Initiative.
The grant includes matched financial

contributions from the AMGC of $246,625
towards product development and design of
an automated production line as the
company works towards establishing an
Australian manufacturing base.

STAY FOCUSED
Storage is hotly competitive and Chilcote
outlines Energy Renaissance’s point of
difference as a cell solution that can’t suffer
thermal runaway, the rare but catastrophic
event whereby a short circuit within a cell
leads to it overheating and catching fire.
The company’s superStorage battery can
manage higher temperatures because the
cells are contained in a ceramic housing,
with units enclosed in an aluminium casing.
It is the ceramic casing, Chilcote says, that
will isolate any thermal runaway event. The
entire battery is protected by a fuse that is
activated by an increase in pressure and
another fuse that is activated by a sharp
change in current. If one cell goes, the
others are protected.
Most large-scale lithium-ion batteries
used in hot climates are air-conditioned, he
says, with up to 30% of energy required for
cooling, whereas the Energy Renaissance
technology requires “significantly less
parasitical load” for cooling. “We can
operate in hotter climates with a smaller
battery for the same amount of output,” he

says. Many competitors, he says, need to be
transported to site using refrigerated
transport, which is a drag on project cost.
Competitive advantages for a brand that
delivers lower capital and operating costs
are “a really big deal when you get into the
outback,” he says. These advantages are also
transferable to what the battery-maker
hopes will be its key markets: South-East
Asia, Middle East, Africa and South America
– although the technology is equally suited
to moderate climates.
The firm is sourcing manufacturing
equipment and consulting with designers in
China, and local production of complete
batteries is expected to start around 60MW
a year and ramp up to 5.3GW over six years.
Energy Renaissance has supplied
prototypes to the Department of Defence
and its partner Cadenza Innovation has
delivered prototypes into an electric vehicle,
some static battery projects and the New
York Electricity Commission.
The company is planning to enter the
market with utility-scale storage solutions
and shift into commercial and microgrid
applications, then heavy vehicles. Chilcote
sees big potential in the defence sector,
where lithium-ion has an advantage over
lead-acid and diesel for simple supply
security. “Wherever you look there are uses
for lithium-ion batteries,” he says.

Energy Renaissance is planning
a local manufacturing facility.

20 |

ecogeneration October 2020

ECO1020_EnergyRenaissance.indd 20

Image supplied

The superCube solution
will suit hot climates.
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IMAGINING
THE SUN

INGECON® SUN INVERTER STATION 1500 Vdc
Medium voltage inverter station,
customized up to 7.2 MVA
Maximize your investment with a minimal effort.
This brand new medium voltage solution integrates all the devices required for a
multi-megawatt system and it can be configured to suit each customer’s requirements.
It is supplied together with up to four PV inverters and all the equipment is suitable for
outdoor installation, so there is no need of any kind of housing.
This MV solution integrates power conversion equipment up to 7.2 MVA, liquid-filled
hermetically sealed transformer up to 36 kV and provision for low voltage equipment.
The MV Skid is delivered pre-assembled for a fast on-site connection with up to four
PV inverters from Ingeteam’s B Series central inverter family.

Ingeteam Australia Pty. Ltd.
iAccelerate Centre, Building 239
Innovation Campus, Squires Way
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COMMENT

areas, may see not only more effective
efficiency but also an energy strategy
designed to reduce risk.

TIME TO POWER DOWN

The energy choices we make over the next few decades
will shape the future, writes Christopher Dean.

T

here is a 35-year gap between my
daughter and me. Thirty-five years
in retrospect saw a huge change for
Australia, as the internet age thrust the
energy industry into a range of new
challenges. Thirty-five years ago
Australian governments owned most of
our infrastructure. Now, most of it is
foreign owned.
Thirty-five years ago, for a home to be
able to create its own renewable energy was
in the realm of science fiction.
Thirty-five years ago electricity was as
cheap as chips, due to our large reserves of
coal-powered stations and our lack of
appreciation of the negative effects the fuel
has on our environment.
But what about 35 years from now, in the
far-off and futuristic 2055? Working
intimately with the energy and renewables
industries I know there’s much to hope for,
but plenty to be concerned about, too.

OLD MAN COAL
With most of Australia’s coal power stations
due for closure by 2050, we could see an
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Australia powered mainly by renewable
energy coupled with batteries. Be it wind,
water or solar, our lucky country has great
feasibility for all aspects of renewable
energy across the board, thanks to our
diverse range of landscapes and natural
resources. The numbers are there, showing
renewables to be more cost effective than
coal power stations to build and run.
Already, we are seeing states like
Tasmania put into place pledges to create up
to 200% renewable energy.
With goals looking to meet and exceed
the demand for power, it is safe to assume
renewable energy will be accommodated
through revolutionary grids designed for
this development, accompanied with
increasingly affordable battery storage.
And on the note of grids: could we
anticipate the dominance of the
neighbourhood microgrid? As we forecast
more severe weather and climate events for
Australia, a system where homes can share
their excess onsite generation with
neighbours, rather than having to transmit
power from rural power stations into metro

Christopher
Dean is the CEO
of Choice Energy

Arkom Suvarnasiri; Image supplied

The energy future
our children inherit

For the people of 2055, household and
manufacturing equipment will be far more
energy efficient, using less power per device.
With more consumers focusing on ethical
purchasing, from buying Australian made to
learning about the origins of their products,
perhaps 2055 will see efficiency ratings not
only focus on energy use but also take into
account the lifecycle of the product itself.
With a lessened demand on the grid through
efficient tools, machinery and appliances,
we may even see a shift in the market itself.
And less demand is exactly what will be
needed. With our population expected to
jump 60% from 23.3 million today to 37.6
million by 2050, and Sydney’s and
Melbourne’s populations projected to rise
between 60 and 80% to reach almost 8
million inhabitants each, we will need to see
energy efficiency as a standard of quality.
This population growth means new
challenges for 2055 well beyond the energy
industry. For example, while I can see the
remaining cars left on the road (autonomous
vehicles are already showing their strengths
and feasibility) being electric or hydrogen
fuelled, the 60% growth of people means a
power grid ready to evolve and charge these
cars comfortably at peak hour.
Likewise, we may see retailers evolving to
charge more for power during 4 and 7pm to
encourage people to use power over night
when there is less demand. Just as Australia
is exploring the “double-sided market” to
reduce blackout risk, can we expect more
from retailers to drive the market and usage?
While 2055 seems so far away, knowing
it will be the reality for my adult daughter
brings the year so much closer.
Nobody can predict the future in this
volatile market but the way we show our
values and optimise our energy usage today
can influence tomorrow’s energy mix and
move the needle.
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BI-POLAR PURE LEAD

LITHIUM-ION

Quick recharge: 75 min to 100% by

High quality, tested in large BESS

3C current, 105 min to 100% by 2C,

(Battery Energy Storage Systems)

20 min to 80%

Rack mountable systems of various
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SOLAR

The revenue squeeze
about to push
solar off a cliff
A Green Energy Markets report prepared for AEMO predicts forces are aligned
against the PV industry.

NOT QUITE SUNSET FOR SOLAR
It’s a cloudy outlook the solar sector, with
the number of installations predicted to fall
sharply in a couple of years and never
recover the 2020 peak. As the incentives to
own PV are crimped by falling feed-in
tariffs, network export limits and dwindling
government subsidies, the industry is
destined to change or adapt.
For the report, PV systems were divided
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into different buckets for size: up to 15kW,
15kW-100kW, 100kW-1MW and 1MW30MW. This is to account for the different
revenue characteristics, says Green Energy
Markets director analysis and advisory and
report co-author Tristan Edis.
“If you’re in front of the meter you’re
effectively a power station and only see the
wholesale price,” he says. “Those electricity
customers behind the meter face different
types of tariffs.”
Some owners of commercial systems are
not allowed to export, whereas owners of
residential systems see about 80% of their
solar energy exported in return for
whatever the local retailer is offering.

possible: 6.6kW. The vast majority of
generation, however, is exported.
The report predicts total installed PV
capacity below 30MW of between 75GW
and 33GW by 2050, under five scenarios (see
top chart). The growth of solar will not be
steady going, however.
Edis predicts a dramatic fall in sales of
new systems and replacements of old
systems by 2021 and 2022. This year, 2020,
may go down in history as the peak for solar.
A drop off around 2028 reflects the end of
rebates in Victoria (see second chart).
A growing portion of the market from
around 2022 will come from replacement of
old systems, he says. “We think all people

A fall in feed-in tariffs and network charges will
be a major blow to solar installation businesses.
Edis recalls from about nine or so years
ago debates about a sensible system size for
residential solar. Is there any point going
bigger than 1.5-2kW when any more would
be surplus to requirements?
The counterpoint, he remembers, was: the
fixed costs of installing solar are high, so we
may as well “deck the roof out with as much
solar as we possibly can”.
On that basis, he argues the residential
solar boom has been driven by suppliers, not
customers. With the cost of borrowing at
record lows, homeowners will agree to a
sales pitch that pushes the biggest system

will replace their systems, and that is going
to be a major contributor to keeping the
market afloat.”
Edis expects feed-in tariffs will
“plummet” over the next two to three years
to staunch the effects of rising levels of solar
on the grid. “The lowest point of the day on
the wholesale market is now midday,” he
says. In effect, the success of solar has
screwed things up for solar. It’s not great
news for the solar industry.
“Revenue [from exports] for household
solar systems is going to plunge, and that’s
going to make it much harder to sell a solar

SnapTravel

H

ow much solar can the grid expect to
absorb overt the next 30 years? And
how much storage will be installed to
manage it? These are important questions to
the Australian Energy Market Operator,
which knows a lot about supply from
generators bigger than 30MW but a lot less
about the massive and fast growing number
of PV systems on houses, businesses,
factories and paddocks around the country.
Solar is destined to play a major role in the
transition to clean energy as coal stations
are slowly retired over the next 20 years, but
the energy source is flighty, to say the least.
The electrons start to flow at sun-up and
peak at noon but by sundown it’s all over.
Solar energy is reliable, sure, and cheap (and
getting cheaper) – but AEMO knows the
sub-30MW end of the market is a bucking
bull that it needs to understand and attempt
to tame.
In June, AEMO took receipt of a report by
Green Energy Markets that it had
commissioned to help it get a handle on
what to expect over the next 30 years from
small- and mid-scale solar and batteries.
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But it’s not all doom and gloom because it
will be a great time to sell batteries –
“especially from the revenue side”. It won’t
be a natural transition. Solar retailers will
need to sharpen their battery sales skills,
instead of looking at it as simply too hard
when there is other work to do. “The only
reason a battery looks remotely OK in a
payback is because its piggybacking off the
solar payback looking so good,” Edis says.
That will change as feed-in tariffs drop.
Based on an assumption of substantial falls
in the cost of storage, Edis expects batteries
will be mandatory inclusions new system
purchases for homes and businesses from
2029. If the prediction for 33-75GW of solar
under 30MW by 2050 looks excessive, bear in
mind most of it will be absorbed by batteries
for later use. Also, an aggregate of output for
all systems in the NEM will likely never
exceed 60% of rated capacity at any time.
The authors didn’t evaluate the impact
electric vehicles will have on the market,
but some are predicting they will evolve into
powerful grid assets, whether as fleets or
privately owned “batteries on wheels”
capable of soaking up surplus solar.
Community batteries were also left out,
relying as they would do on the network
sector showing rare lightning initiative.
The slow removal of state incentives and
the rundown of the CER’s Small-scale
Technology Certificates by 2030 will see
revenues from solar fall between now and
2030 and fail to keep up with inflation until
2050. “Post-subsidy, we’re anticipating the
cost of a solar system will rise over time,”
Edis says, as government subsidies peter out.
If the report is right and 2020 is peak year
for solar, you’ve reached the end of the story
now so you’d better get back to work.

80,000

2019

SnapTravel

CHARGE AHEAD

NATIONAL CUMULATIVE DEGRADED MEGAWATTS OF SOLAR PV

Annual revenue per 6.6kW system

system into the future.” (See third chart.)
Edis expects feed-in tariffs in South
Australia, for example, to fall from 16c/kWh
to 4c/kWh.
The second constraint to sales of large
home systems will be networks limiting
inverter export capacity. And thirdly, the
networks are going to move from a set price
per kWh, irrespective of time of day, to timeof-day tariffs where the daytime tariff is
lowest. In South Australia, SAPN’s approved
network charge during the peak solar output
period is 25% of its 24-hour charge.
The combination of those things – a fall
in feed-in tariffs, emerging network
constraints, a fall in network charges – will
be a major blow to solar businesses.
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BIOMASS

Using biomass to
get to net zero
Proper utilisation of heat generated in natural processes can see us harness
much more energy, writes Shaun Scallan.
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challenging as the biochar market is in its
nascent stages, but there may be a solution.
During the pyrolysis process heat is
generally sent up a chimney to be wasted. If
there were a heat engine that could
transform this heat to electricity efficiently,
this would make a case for an integrated
bioenergy power station using pyrolysis.
Enter Capricorn Power’s new heat engine,
which is being commercialised in Geelong,
Victoria. The engine is designed to convert
more heat than conventional heat-toelectricity solutions and the technology uses
no water or toxic materials in its conversion
of heat to electricity. The need for more
resource usage efficiency has driven this
development, which is based on a patent
pending process innovation using a
variation of a thermodynamic cycle called
the Barton Cycle, named after Capricorn
CTO Dr Noel Barton.
To explain the process, hot gas – for
example exhaust from the pyrolysis process
– is brought into the heat engine which then
compresses and expands the gas to drive
opposing pistons to rotate a shaft that then
drives a generator to create electricity.
It sounds simple. The trick is to do this in
a way that extracts two-to-three times more
energy than comparable processes.

BIOCHAR CARBON SINK
One of the products from pyrolysis is
charcoal called biochar, in that it comes
from biomass. The application of biochar
ranges from agricultural usage through to
creating higher value products, such as
activated carbon.
When used in soils, biochar is a carbon
sink that can last thousands of years. This is
truly carbon capture and storage in its
simplest and most effective form. Make
biochar, put it into the soil. It’s done.
In addition to being a carbon sink, biochar

can provide soil nutrients, improve
retention of water and nutrients and
increase crop yields. Local water quality can
also be improved by keeping nutrients like
phosphorous and nitrogen in the soil, rather
than have it remain in runoff that can upset
ecosystem balance in waterways.
It may sound like a magic bullet for
restoring the land because that is what it is.
I’d call it CCS+.
An efficient heat engine enables the
utilisation of resources that would
otherwise be wasted and therefore emulates
nature in that there is no concept of waste.
The underpinning principle of the
circular economy is that we create closed
loops which continuously circulate
resources with no waste. These perpetual
resource cycles are nature defined, creating
and recreating the world in which we live in
a constant dance of renewal.
Rather than cycle the nutrients endlessly,
circular economy processes allow us to
repair the damage we have done, without
waste, thus restoring the natural capital of
the earth. By mimicking nature in the way
we deploy technology, our human activities
become part or, rather, an extension of the
biosphere. This can add to our natural
capital rather than degrade it, as our current
application of technology does.
It is all in our hands. The choice for a
better world is our next project away.

Shaun Scallan
is head of
products at
Capricorn
Power.
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W

e all know our dependence on fossil
fuels is not sustainable. Net carbon
emissions to the atmosphere must
be reduced to zero by 2050. Two ARENA
initiatives are seeking to get us there. The
first is a study aimed at moving industry off
gas, toward electricity and other energy
sources, specifically process heat, used to
dry, cook or otherwise treat materials in a
manufacturing processes.
The second is the Bioenergy Roadmap, a
plan to increase the value from our
abundant biomass. This biomass is currently
a wasted opportunity to generate renewable
energy and process heat that will help cut
dependence on fossil fuels, particularly gas.
Biomass is organic material that comes
from plants and animals, and it is a
renewable source of energy. It is part of the
Earth’s natural capital, which includes
geology, soil, air, water and all living things.
Sources of biomass include forestry,
agricultural crops, animal manure and
human sewage. By targeting the resource
streams that are not used, or “wasted”, we
have a resource that can deliver more value
to the economy and the environment.
The CEFC estimates a potential
investment of between $3.5 billion and
$5 billion in energy from urban waste,
agricultural waste and forest residues.
In international comparisons, Australia
derives about 4% of energy consumption
from biomass sources. This is in contrast to
the EU, where biomass accounts for about
10% of energy consumption. By 2030, the
EU expects nearly €60 billion in economic
activity from bioenergy projects and
550,000 direct and indirect jobs.
Process heat can be obtained via
pyrolysis, where biomass is heated in a lowoxygen environment to produce products
such as biochar and biofuels. Currently the
economics of pyrolysis and biochar are
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SOLAR

C&I installers bend with the
times as sun sets on Todae

The failure of one of Australia’s largest C&I solar installers highlights the risks in
a sector where competition is fierce, writes Jeremy Chunn.
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hard work was paying dividends. Todae
dealt in big projects and had been
recognised as number one commercial solar
EPC for systems between 101kW and 1MW
for five years running, as measured by
SunWiz, a consultant in the sector.
Todae had ambitions about stretching
into the realm of utility-scale projects, with
all the complications that would have
brought. Seventy staff in six offices around
Australia had to be kept busy.
That was the past. Today, the company is
in voluntary administration, victim of
circumstances common to a sector that is
always stressed. As uncertainty about covid19 – a black swan event that has unfurled its
leather wings to cast us all in its shadow –
caused sales in March and April to fall
short, it all fell apart for Todae when a
nervous financier pulled funding. Caught
short of capital, the business couldn’t go on.

PRESSURE MOUNTS
The C&I solar sector has never been an outand-out gold mine, but the outlook is
looking darker these days. Wholesale
electricity prices are falling, as is the spot
price of large-scale generation certificates.
The entire business case for solar is harder
to sell. On top of that, energy managers are
hearing from aggregators of power purchase
agreements that they don’t have to buy
rooftop PV to lock in low-priced, certified
clean energy.
Companies that are banking on C&I solar
projects may be backed into a corner.
“The days of just sticking panels on rooves
and offering the client very little else are
more or less numbered,” says GEM Energy
CEO Jack Hooper. “If you can’t differentiate
your company or your offering you’re going
to end up, unfortunately, in a price war.
Everyone’s going to be in a race to the

Image supplied
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re there fortunes to be made in solar?
It depends if you are making the gear
or installing it. Even then it’s hard to
tell. The market values of the manufacturers
of the hardware – panels, inverters,
batteries – can be measured on the various
stockmarkets around the world that host
them. As for the installers, it’s a lot harder.
Most are private concerns. Financial results
aren’t shared around.
Todae Solar had been in business 17 years
and installed hundreds of megawatts for
large commercial and industrial clients,
some taking Clean Energy Council awards,
and risen to top place in the commercial and
industrial league tables.
Its Sydney headquarters in Camperdown
was close to the inner-city action, far from
the vast industrial zones out west. A black
Mercedes sedan was often parked outside.
On those simple criteria, it looked as though
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SOLAR

Falling wholesale electricity prices and
declining LGC prices affect the case for solar
— and forecast payback periods lengthen.

Image supplied

Todae Solar delivered energy-saving
systems on landmark properties.

bottom to win business because there is no
value proposition.”
Hooper admits GEM’s sales over the June
quarter were down year-on-year although
annual growth tipped 15%. It helps to have a
diversified revenue stream, he says, which
in his company’s case includes battery
storage, residential solar, commercial PV,
LED lighting and consulting engineering.
“In terms of the amount of commercial
projects being sold there is a substantial
reduction; it is more challenging getting
projects over the line,” he says. “The
business case isn’t as attractive as it was
when electricity prices and LGC prices
were higher.”
The companies that are willing to do what
it takes to rack up annual sales and that top
the league tables for volume of installs make
it hard for the others, Hooper says, and
margins are tight. “Nobody wins,” he says.
“The customer is unable to differentiate
between a solution proposed by a company
www.ecogeneration.com.au
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with no track record and no in-house
engineering or project management and a
company that has all of that. The customer
just sees kilowatts and they see price.”
GEM has often picked up customers in
the midst of a rollout of PV across properties
where phase one has been completed
somewhat unsatisfactorily by a competitor
that lacks resources in engineering and
project management, Hooper says.
“It’s a constant struggle of, do we go in
really cheap and make low margin and
keep our resource base really low, or do we
invest in our resource base, give customers
a better experience and hope they’re
willing to pay for it,” he says. “The reality is
if you keep going in cheap to win volume
that you think might create a platform for
you to leverage from and get more market
share, you’re wrong.”
It’s a seesaw, he says. A company can
explain why it’s charging a premium price
for a premium solution but if no-one’s
placing orders then it won’t be long before it
plays the same discount game as the others.
GEM gets by without debt, Hooper says.
“We’ve got a lot of retained equity; we’ve
never had a loan, never had an overdraft.”

CAPITAL IS KING
The covid-19 pandemic has shown up
deficiencies in all businesses and solar is no
exception, says Solgen chief commercial

officer David Naismith. “The size of the
projects flowing through large C&I players
now are such that you need to be fairly well
capitalised,” he says. “If there is a potential
hole in working capital then that can lead to
much more serious implications.”
For large contracts there may be instances
where financing is required to cover
payments for equipment before the next
milestone is reached to trigger a payment.
“That’s what you need to be able to weather
through any project you’re doing,” he says.
Falling wholesale electricity prices affect
the case for solar, as do declining LGC
prices, and forecast payback periods
lengthen. “But that’s only half of the energy
bill,” Naismith says. “How do we get into
the other half of the energy bill – demand
response, monetising export, moving
towards virtual power plants, those sorts
of set-ups.”
A company must learn to adapt to shifting
conditions. “You need scale in this business
to make it work,” he says. “Then you add to
that scale by looking to the future … ‘We’re a
solar EPC today but in the future we need to
be a lot more than that.’”
With regulatory support, distributed
energy resources are poised for exploitation
and the C&I market will be a prime
beneficiary. If anything, it’s a great time to
be selling the case for battery storage. If PV
system designers can show a client a way to

This Sydney project by Todae won a
Clean Energy Council award last year.
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C&I clients have been distracted by
PPAs and falling energy prices.

Danin Kahn piloted Todae Solar
to the top spot in the C&I sector.

achieve savings they hadn’t imagined, a
bidder will be able to defend what might
look like a premium price.
“If the client is purely looking for a
sticker price today, then it’s probably not
our client,” Naismith says. “If the
prevailing price for a 100kW system is $1.35
per watt, we’ll probably be able to sell that
as low as $1.20 per watt. But it you want it
for $1 per watt there are plenty of people
who will install it for that but it’s not going
to be our business.”
Solgen is owned by private equity firm
Anchorage Capital Partners.

EXTEND YOUR OFFERING
Not all C&I players have been caught short.
Last financial year saw growth around 40%
for Epho Commercial Solar Power, down
year-on-year but who’s complaining against
“the background of the pandemic,” says
managing director Oliver Hartley.
“We were a bit worried about supply of
components when the pandemic started but
after a couple of weeks things settled,” he
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Todae’s portfolio of work included
many megawatt-scale systems.

says. “On the backdrop of that we managed
to carry on with most of our projects. We
are reasonably bullish on the commercial
and industrial space at the moment.”
Large corporate clients committed to
long-term energy plans, sometimes within
the parameters of lease terms, have not
changed course, he says, and the pipeline for
2021 looks “very solid”.
There is still hot competition for new
business and customers are assessing an
investment in solar against a backdrop of
falling electricity prices, softening LGC
prices and the emergence of third-party
power purchase agreement aggregators. It’s
a tough industry.
Solar companies that offer more than one
service will be better prepared for shocks,
he says. “Epho also provides PPAs; we own
some of the assets; our flagship project the
Bright Thinkers Power Station is
proprietary technology that allows export
to the grid – that gives us a cutting edge,”
Hartley says. “That’s helping us.”
An outlook for falling LGCs is accepted

and factored into bids, he says, and the net
effect of behind-the-meter C&I solar
systems on network charges and demand
charges still see them stack up as a viable
investment. “All of these add up to allow
[PV] to be competitive.”
Not many companies have the credit
limits or capital available in their balance
sheets to take on the very large end of the
solar installation market. Hartley sees huge
potential in the C&I sector – perhaps up to
30GW – with the right technology seeing
generation from urban rooftops able to fill
the void left by utility-scale projects
struggling to connect or run at full power.
Approval for 1MW in or near the city, for
example, might take six months or so, not
three years. “We have no issues with
environmental approval processes and our
MLF is 1 every year, so there are
fundamental advantages that play into our
hands every year.”
Solar is a flexible energy solution.
Companies that sell and install it must be
just as flexible – but tough, too.
www.ecogeneration.com.au
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ENERGY EFFICIENCY

Remote-control efficiency
system cuts consumption

E

legant towers boasting six green stars
seem to be on every street corner, if
you look at property ads and editorials
in the business press, but down on the street
it’s a different story. Most of the buildings
we work in and live in are as energy efficient
as a Sherman tank.
Owners of old stock often don’t care,
however, because it’s the tenants who pay
the energy bills. Even in buildings that look
pretty spruce from the outside a quick poll
of occupants will tell you which rooms are
always stifling hot and which are always
freezing. Really, the smart building
movement is in its infancy.
To change that, Melbourne-based
company Blue IoT is knocking on doors with
its Encompass Blue virtual IoT solution,
which combines a building management
system (BMS) and energy management
system (EMS). So far, says founder and chief
innovation officer Bob Sharon, it has
delivered deep savings for early adopters.
Energy use in a building can be managed
far more efficiently when all its facets are
viewed as a single ecosystem, with no
wobbly gear granted an exemption for its
sins. This is where the analytics platform
within Encompass Blue proves its worth
by searching data for anomalies and
managing settings. Problems or
suggestions for improvement are flagged
at the Blue IoT base, which can result in a
call to the client. It can be a far reach
from the old method, where a building
manager is left to interpret output from a
proprietary BMS without any access to
the levers of control. “They’re
bombarded with data but they don’t
know what to do with it,” Sharon says.
“And if you want to make changes, it’s
cumbersome, slow and you have to pay.”
It was this static status quo that
inspired Sharon and his team to develop
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“the world’s first virtual, IoT-based BMS”,
which operates in the cloud. The solution
relies on machine learning to optimise
settings and will soon be adapted, he says, to
encompass artificial intelligence.
Software relies on hardware, of course,
and the system comes with radio-controlled
sensors and controllers that use the
LoRaWAN standard. The first site fitted
with the system could be controlled from
500 metres away. “It’s a non-IP network, so
the risk of a hack into a building is greatly
reduced,” he says, where every sensor and
controller is encrypted.

THE BILL-CHOPPER
Remote monitoring of harmonics and power
factor readings for devices and the
vibrations of motors allows for predictive
maintenance and forecasts for when some
kit will need attention. “We can have
planned maintenance instead of unplanned
maintenance.” One example of the system’s
detective powers saw it identify a personal
heater in an office.
The Encompass Blue platform has slashed
consumption at a 4,000-square-metre

Central control meets energy control.

government property in Dandenong,
Melbourne, with a 70% energy saving on
HVAC, a 46% cut in billed electricity, a
claimed 20% extension to asset lifetimes
and a payback of just over two years.
If anyone’s looking to reinforce energy
efficiency’s credentials as a primary tool in
the energy transition, there you have it,
Sharon says. “It’s great to talk about
renewables and storage but if we can reduce
the energy of the built environment by 50%,
imagine how much easier it would be to go
to carbon net zero?”
Still, he admits it is not easy selling a new
idea. The incumbent building engineering
companies won’t try anything that hasn’t
been installed “a thousand times”. But that’s
OK, because Blue IoT has case studies to
show around and its calendar lists meetings
with some big names in property and
infrastructure, here and overseas. As its
clients bank savings, the loyalties among
building managers may shift.
The company is in the middle of a $20
million private capital raising and is looking
for good channel partners to help it grow in
Australia and overseas, Sharon says.
Sharon started out in IT before shifting
to cyber security, data centres and
energy technology solutions. He started
Blue IoT in 2016, choosing Blue to
represent the “blue economy”, where any
project must satisfy criteria for cost,
maintenance and its effects on users, the
community and the planet.
“It’s a 360-degree approach,” he says.
“It’s about leveraging the internet of
things as an enabler.” If you’re starting to
wonder whether “internet of things”
actually means anything, he says it can
be simply clarified.
“It’s just a bunch of stuff connected to
each other, over the air, usually – it’s as
simple as that.”

Image supplied

Stolid older buildings can carve away at power bills if they think far ahead
about energy management strategies.
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HYBRID

A 7MW ground-mounted solar plant with single-axis
tracking will provide much of the plant’s power.

The renowned chips and pizza maker is turning a facility
in Victoria green to suit its global renewables ambitions.

Y

ou’re late out of work and haven’t
thought about dinner. The bus will
be here in a minute and you’re
outside the supermarket. You rush in and
stand before cabinets stacked with frozen
food. As you reach for a family-size supreme
pizza, you hear a voice: “How much coal
went into this?”
It won’t be listed on the box, but we all
know coal supplies about 75% of the grid.
How do you feel about that?
Well, great news for time-poor home
cooks came in mid-July with the
announcement McCain Foods Australia is
building the country’s largest behind-themeter clean energy system at its facility in
Ballarat, Victoria, with 7MW of solar and
1.2MW of waste-to-energy cogeneration.
The company expects the 8.2MW clean
energy system will push down energy bills
at the site by 39% and help it reach its
targets of halving emissions by 2030 and
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having all of its plants powered by
renewable electricity by 2030. The
anaerobic digester is also expected to cut
the site’s reliance on natural gas by 16%.
The 17,000-panel solar component will be
split between a ground-mounted array with
single-axis tracking and a 500kW system
over the car park, which is something of a
specialty for winning bidder Smart
Commercial Solar, with car park projects
already delivered for councils and at
commercial sites around the country.

SOLAR’S RAPID ROLLOUT
Smart Commercial Solar managing director
Huon Hoogesteger says the McCain project
shows rational thinking on the client’s
behalf but also reflects the market’s
response to the difficulty of connecting
utility-scale solar.
“It’s effectively a phenomenon of
oversupply which has been generated by a

massive amount of interest in large-scale
solar farms,” Hoogesteger tells
EcoGeneration. “The daytime cost of energy
has been falling thanks to the amount of
renewables penetrating the grid,
particularly in the middle of the day and
especially on weekends when prices can go
to zero or even negative.”
The age of grid-scale solar, he says, is
“pretty much over” until storage, hydrogen
and other technologies can create sufficient
load in the middle of the day to match the
output of PV. “If you can’t make any money
out of your solar farm then there is no point
in building it.”
A business’s energy costs include usage,
network charges and tax, he points out, but
a well-tailored behind-the-meter solution
can deliver savings even if wholesale energy
prices go to zero, “which is remarkable”.
The power purchase agreement agreed
with McCain is competitive with wholesale
market prices, Hoogesteger says. “Even
without the energy component on your bill
we’re able to come in cheaper – and that’s
what it’s all about.”

279photo Studio ; Image supplied

McCain solar, waste-to-energy
plant targets 39% savings
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PROGRESSIVE ATTITUDE
A commercial and industrial solar project
that is competitive against the retail cost of
energy is not hampered by the same market
forces that are squeezing very large projects
that compete in the wholesale market.
PPA funding partner Solar Bay scores
merit points from Hoogesteger for its
“genuine and progressive” attitude to the
project, he says, where many financiers are
still struggling somewhat with the clean
energy concept. He can’t comment on an
estimated payback period but the return on
investment is “far better than money in the
bank”, he says.
“It’s a very good and solid return on
investment,” he says, where fixed price
payments are contracted over a fixed term,
in this case 20 years. The system is owned
by Solar Bay, with McCain taking ownership
at the expiry of the PPA. Smart Commercial
will operate the system.
A 100kW double-glass solar “architectural
flyover” was included to satisfy the client’s
request in the brief for something eyecatching at the plant’s entrance. Three EV
chargers will also be installed.
Smart Commercial mostly installs rooftop
systems but it has delivered some ground-

A 100kW solar “flyover” will
send a message to visitors.

mounted projects in the past, but this is its
first time using tracking. For this job it will
use trackers by Nclave, a Spanish maker
bought by Trina Solar in 2018.
Hoogesteger reckons the project will light
the way for other businesses to use PPAs as
a way to buy their energy, with the certainty
of term and price. “It shows that this is a
sensible way of getting a significant
proportion of your energy – in this case 40%
– from renewable sources at no cost to the
company and indeed a saving straight away.”
McCain Foods, a privately-owned
Canadian firm with 51 facilities around the

world including three in Australia, is
committed to halving emissions by 2030,
ceasing any reliance on coal by 2025 and
having all its plants powered by renewable
electricity by 2030.
The 1.2MW biodigester will be built by
Optimal Group, a Melbourne-based energy
solutions company. The digester will act as a
smoothing device that can provide 24-hour
power to cover part of the night-time load.
The unit will be fed on all the stuff cast off at
a facility that turns out a vast quantity of
potato-based food, mostly chips. (The pizza
analogy at the start was a lure, sorry.)
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Salvos to trial Allume
shared solar solution
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which is wired in behind-the-meter to
multiple separately-metered units,” says
Allume Energy head of business
development and technical sales Jack
Taylor. “We connect it between the meter
and the person’s apartment, on the main
switchboard of the apartment building.”
The technology is being used in about
40 multi-tenanted blocks where all the
owners have agreed to share the cost of a
solar system.

SHARE THE SUN
Sounds good so far, but if the owners have
shared the cost of rooftop solar equally
what’s the guarantee that they will each get
to use their fair share of its output?
That comes down to the delivery model
they have signed up for, says Taylor, first
describing a scenario where the body
corporate buys the PV system and monitors

the residents’ demands. “Depending on
who’s using what amount of energy at any
time, we’ll direct solar to where it’s needed
to maximise the consumption of solar
electricity,” he says. “We change delivery of
the solar every 200 milliseconds.”
The automated system is sensitive to
any electrical transaction, such as a kettle
being flicked on or kids fiddling with the
air-conditioning settings, but it also will
pick up changes in behaviour, such as a long
dip in load at an address where the occupant
is on holiday.
“SolShare won’t send them very much
solar energy because it will identify they’ve
only got, maybe, a fridge load, so it will
occasionally send them a little bit of solar
for that. The rest will be sent to the other
apartments.”
The system is also smart enough to avoid
freeloaders, he says, where a resident who
www.ecogeneration.com.au
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H

ome-owners have flocked to solar,
with more than two million PV
systems installed on rooftops across
the country. But the many hundreds of
thousands of blocks of flats around Australia
are largely naked of purple panels. When a
roof has more than one owner, selling solar
becomes a harder prospect. Things are
made more difficult when property owners
struggle with the idea of paying for a PV
system where lower power bills will benefit
someone else – their tenant.
Melbourne-based company Allume
Energy is circling this residential PV
quandary with its SolShare technology,
what it says is the world’s first behind-themeter solar distribution system – or power
division control system, to use the
technical term.
“We take the power from a single PV
system and that goes into the SolShare,

Slavun

The trial at a commercial property in Tasmania will test the merits of a technology
that will see solar shared among tenants.

SOLAR

a system that will see half the energy sent
to common light and power. In that
example, the body corporate will pay for
half the system.

ROOFTOP RETAILER

An Allume project in
Melbourne, where
power is shared by
some of the residents.

Apartment dwellers
have felt left out as PV
was adopted across
suburban rooftops.

may be at home all day running the air-con
on full while everyone’s at work will not
benefit at everyone else’s expense.
“The SolShare logs how much solar has
been delivered to each of the apartments
and over the course of a month will ramp up
or ramp down the solar delivery if an
apartment has received less or more than
another,” he says. “That works especially
well for people who have been on holiday.
When they return they end up catching up
with their neighbours.”
Someone who is away longer than a
month will see their allocation of solar
exported to the grid in return for the
feed-in tariff.

Images supplied

Slavun

SALVATION SOLAR
In July Allume was awarded $220,000 in
ARENA funding to trial a different style of
delivery model, where a single buyer onsells solar to other occupants in its
commercial property.
Under the pilot program, financier Green
Peak Energy will sell the output from
487kW of solar installed on 10 multi-unit
commercial properties owned or tenanted
by The Salvation Army and other nongovernment organisations.
Any energy not used by The Salvation
Army will be on-sold to other tenants of
the properties, where The Salvation Army
becomes the retailer under its power
www.ecogeneration.com.au
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purchase agreement with Green Peak
Energy. So, the Salvos buy cheap energy
from Green Peak and sell what they don’t
need for a small profit to their tenants,
who will still get a better deal than the
retail rate.
“It’s nice for us to create an environment
where the Salvation Army is saving money
and reducing their carbon footprint and also
able to make a little bit of money by selling
any additional energy to their tenants,”
Taylor says.
The first site to be installed will be on The
Salvation Army’s Glenorchy City Corps in
Glenorchy, Tasmania. If the $1.04 million
pilot project is successful, Allume Energy
intends to roll out the project across the notfor-profit sector.
SolShare’s job, he says, is to take PV
generation and divide it among consumers,
whether that be in a residential building, a
commercial building, a mixed commercial
and residential property – it doesn’t matter.
“Whether it’s three-phase, single-phase
– we don’t mind,” he says. “We just connect
it to whatever’s there and then the client
gets to choose what delivery model they
would like.”
Taylor admits corralling owners of units
in a block of flats into an investment
decision about clean energy is not straightforward. “We get a large number of inbound
leads from people who live in apartment
buildings and we provide them with
proposals,” he says. “To improve the
likeliness of having a system installed, it’s
key to speak to the other owners about a
SolShare solution and get a good amount of
buy-in from the start.”
The company is about to complete an
install in Victoria where 11 of the 63
apartment owners are buying into the
system along with it being connected to the
common light and power, he says. In NSW,
a project in Sydney has seen eight owners
among a block of 32 apartments sign up for

Another model available to owners is where
they all agree to be supplied by an energy
retailer that will install a PV system that
includes SolShare. Residents who opt in will
then benefit from reduced electricity bills.
So far Allume has delivered such projects
with retailer Locality Planning Energy, or
LPE, in Queensland and it is working on a
pilot with Origin in Victoria.
“They get their grid energy and solar
from the same retailer,” he says. “That’s
where we are really finding traction in the
apartment market. It has the nuance of an
embedded network but it doesn’t have any
of the negatives.”
Exiting the deal for another retailer is
simple, he says, but it means disconnection
from the solar system.
Allume is making inroads in South
Australia, Taylor says, and is selling units
steadily to LPE in Queensland. “That’s going
to be our biggest region,” he says.
Community housing is another obvious
sector where the technology makes a lot of
sense. “New technology is often for the rich
and they get to enjoy it before it trickles
down, but it’s nice for us to be able to help
the people in society that really need that
discount on their electricity.”
The SolShare kit was developed in
2015 and manufactured inhouse by Allume
until a rise in demand necessitated
outsourcing to fellow-Victorian business
Planet Innovation.

Allume’s solution relies on its
proprietary SolShare hardware.
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Cheap printed solar could be
rolled out beside roadways.

Rollout solar solution can
take PV to new places
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technology, which can send out about
800Wh*, it’s nothing special.
But that’s not the point, says Professor
Paul Dastoor, the director of the Centre for
Organic Electronics at the university’s
Department of Physics.
In a world focused on replacing polluting
sources of energy with clean ones, the
flexible, lightweight, totally recyclable PV
solution opens up a wide range of new
applications.
“A key parameter here is not necessarily
efficiency or lifetime, it’s what is the cost of
the energy,” Professor Dastoor says. “We
don’t need to have very high efficiencies or
long lifetimes in order to deliver levelised
costs of energy [LCOE] that are very low. We
don’t actually gain very much by going to
very high efficiencies or very long lifetimes.”

ROLY POLY
The solar ribbon, if we can call it that, has a
target lifetime of one to two years and target
efficiency between 1-2%. If it can reach a
2-3% efficiency and two-to-three-year
lifetime, the LCOE will be about 20c/kWh,
Dastoor says. At 5-6% efficiency and a fiveto-six-year lifetime, the LCOE will reach

11-12c/kWh, “and that is right smack where
fossil fuel-based generation is.”
Relative low efficiency or not, if there is
plenty of room to literally roll out this
energy solution then you’d be silly not to.
A standard solar module might deliver
peak power over 300W per square metre,
sure, but that will weigh 15-20kg whereas a
less-powerful printed PV alternative will
weigh about 200-300g a square metre.
The world record efficiency for “organic
photovoltaics [OPV]”, to give this tech sector
its proper name, is 17% in laboratory
conditions. The key challenge, Dastoor says,
is how can you achieve higher efficiencies
for the same low cost.
“There is a bit of a nuanced argument
here, around the complexity of synthesis of
those materials,” he says. “If it takes me 47
steps, say, to synthesise those new materials
in very complex procedures I’ll never get
that cost down low enough to make OPV
viable. But the materials we use we make
ourselves — and we control the entire
production chain.”
Expectations for efficiency results
between 3 and 4% are at the level where
people are interested in commercial
www.ecogeneration.com.au
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T

he race to reap energy from the sun is
contested by enormous solar
companies all thinking largely along
the same lines. They manufacture panels of
about two square metres that weigh about
20kg and are roughly 20% efficient.
In the years ahead of us the standard solar
panel will slowly reach higher efficiencies,
and some companies already make modules
that are less than 8kg, but for now the
industry seems to have settled on the twosquare-metre, 20kg format.
But why not think a little differently? If a
less powerful but far lighter alternative can
be rolled off the presses like pages of a
magazine, why not try it? It could be just the
thing for all those places heavy and rigid PV
tablets aren’t practical.
That’s what’s happened deep in the
corridors of the University of Newcastle,
NSW, where a flexible form of lightweight
solar panel has been developed and, in July,
put to use in a demonstration project on
Sydney’s North Shore.
The demonstration printable PV
technology currently produces at about 1%
efficiency, or about 50Wh a day per square
metre. Compared with standard PV panel

Martin Helgemeir

A printable and recyclable form of solar technology developed
at the University of Newcastle puts power out there.

SOLAR

The technology is powering lighting at a
demonstration system in Sydney.

applications of the technology, he says.
The featherweight nature of the tech
makes it a nice solution for vast industrialzone rooftops that are often structurally
designed to guarantee not much more than
shelter from the rain. Beyond that, Dastoor
is enthusiastic about the prospects for “solar
roads” on the shoulders of thousands upon
thousands of kilometres of highways.
“We literally roll out these solar cells,” he
says. “Now that is an enormous area which
then allows those regions to access power
right where they want it – so you
immediately get energy development of
those regions. And those regions include big
gaps between our major cities.”

Image supplied

Martin Helgemeir

SOLAR SHOULDERS
Energy generated this way could be used to
charge electric vehicles, purify water and
provide lighting, he says. “Easy.”
The solar rolls can be printed on regular
presses, like the ones that turn out
newspapers, although “it’s really quite
tricky getting it to work”.
“We’ve been developing this technology
for over 20 years – so, if I was being
completely honest with you, I would admit
it’s easy and difficult.”
Elements include a printed silver-based
ink electrode and copper tape for the
busbar. The active layer is an organic semiconducting blend, a special class of
www.ecogeneration.com.au

ECO1020_PrintedSolar.indd 39

polymer. “We blend them, we print them,
and when light is incident upon them,
electrons are excited.”
The flexible PV solution is powering
interactive public lighting at a recreation park
in Land Cove, Sydney, where the panels
generate power during the day which is stored
in a battery to power the display at night.
The researchers have access to a
manufacturing facility at the university’s
Newcastle Institute for Energy and
Resources, which has been supported by the
Australian National Fabrication Facility.
The print facility can manufacture
hundreds of metres of material a day,
although Professor Dastoor says “it’s
reached the point where we need to
significantly scale this level of production.”
Commercial-scale equipment would be

capable of producing kilometres of material
a day. “No other renewal energy technology
can be manufactured as quickly.”
Other possible uses include disaster relief
and the defence industry, floating covers for
dams and pools, yacht sails, smart blinds for
residential and high-rise buildings,
greenhouse covers and more.
Put plainly, Professor Dastoor’s goal is
to coat as many surfaces as possible with
the material.
“Imagine a world where everyone has
access to electricity, and where every
surface can generate clean, low-cost,
sustainable energy from the sun. That’s a
world I want to live in.”
*EcoGeneration’s rough calculation based on
four times the output of half a 400W panel.
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SAVE
OUR
SOLAR
THE NARROW ROAD
TO PV RECYCLING
Is it worth the bother to keep old solar panels out of landfill?
Sure it is, if they can be reborn as something better.
Jeremy Chunn looks at possibilities for end-of-life PV.

T

o harvest the sun’s power you must maximise your exposure to it. Any
tree will tell you that. It’s why they have broad canopies made up of
thousands of flat receiving devices called “leaves”. Humans caught on
to this as a great way to turn the sun’s rays into electricity and, as they
always do, commercialised it. The photovoltaics industry thus spawned
has since become a shining hope in humanity’s struggle against emissions produced
by polluting forms of generation.
But there is a problem.
The panels manufactured in their billions to energise economies have a lifetime of
30 years or so – although some say less (and some say more). Considering an average
lifespan of 30 years, it is expected that by 2047 Australia will have accumulated more than
800,000 tonnes of discarded PV modules, according to a 2019 study out of Macquarie
University in Sydney. Most of that huge pile of purple oblongs will consist of glass (about
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Decommissioned panels are starting
to stack up around the country.

68%) and aluminium (about 14%), followed by copper and steel.
Because of the recent rapid acceleration of the buildout of largescale solar the volume of decommissioned panels will balloon by
mid-century. “With regards to all PV penetration scenarios in the
electricity generation market until 2030, Australia is estimated to
face around 1 to 8 million tonnes of decommissioned PV until
2060,” write Macquarie researchers Sajjad Mahmoudi, Nazmul
Huda and Masud Behnia.

THEY CAN TAKE IT
The only problem is that solar panels are built tough. They have to
be, to last decades in the wind and rain and sun and snow. It’s not
that easy to take them to pieces again. But as they multiply across
the planet the value of the materials locked in PV modules will
become substantial.
If the recovery of the end-of-life PV raw materials is managed
well, the Macquarie researchers estimate $1.2 billion of value can be
realised. It’s enough of a lure to set researchers on a path to figuring
out how best to pull PV panels to pieces. Where to begin?
A first step, says Richard Corkish, chief operating officer at the
Australian Centre for Advanced Photovoltaics at the University of
NSW, is to develop a triage system to select end-of-life paths for
modules in the field: this one has some life left in it, this one’s cactus,
etc. “Trying to make that [triage assessment] quick and cheap and
automated is a strong area of our interest,” he says. “It’s something
of fairly low value – an end-of-life item – so you really can’t invest
too much in deciding what to do with it.”
The triage approach would make use of automated imaging tools,
including photoluminescence and electroluminescence testing,
strong areas for UNSW. The next stage is to develop standards,
rules, guidelines and policies about managing retired panels. The
logistics of delivering stacks of panels around the country is an
important cost consideration. “If it’s too expensive to carry them
around then it’s just not going to be done.”
Finally, it’s time to pull them to pieces – the hard part.
The PV industry excels at layering components in a module to
maximise their durability in the elements – rain, sand, snow, hail,
saltwater, bird poo – for decades. All this effort in the manufacturing
process to prevent delamination makes it hard for the person who
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“If we can have
gentle processes that
can get the unbroken
wafers out then all
the paths are open to
us. That’s where we’d
like to start.”
Richard Corkish, UNSW

needs to separate them. Once the aluminium frames and junction
boxes are pulled off to be respectively sent to recycling and into the
normal electronic waste stream, it’s time for the hard part.

IN A FIX
There are three main approaches recyclers can take to separating
materials – thermal, chemical and mechanical – with the optimal
process likely involving a mixture of the three, Corkish says.
One technique that looks hopeful is the “hot knife”, developed in
Japan, where a blade separates the glass from the adhering
encapsulant. That should leave you with an unbroken sheet of glass,
possibly suitable for reuse, although “the value of [it] is still a bit
unclear to me,” Corkish says.
Glass used on PV panels is heat-treated and laminated so that it
will shatter, similar to a car windscreen. This means it cannot be
resized. Whether there will always be a market for glass sheets sized
to yesteryear’s PV technology is a long call. As manufacturers chop
and change wafer sizes it’s hard to imagine it.
“At the moment it’s not easy to imagine putting [the glass] back
into the PV manufacturing stream,” Corkish says, “unless we end up
with a range of stable formats in size.”
Once the glass is off, you’re left with a sandwich of polymer, solar
cells and backsheet which can be put through a thermal or chemical
separation process.

COME OUT, COME OUT
A thermal process trialled by Corkish’s UNSW colleague and
lecturer Jose Bilbao is pyrolysis, or heating in the absence of oxygen,
where exhaust containing fluorine from the backsheet is captured.
A “gentler” thermal path is also being considered where the
backsheet is first removed. A third option is to remove the
backsheet when the glass is still intact. All three options – thermal,
chemical, mechanical – will be looked at for separating the rest,
including the cells.
“We’re looking to get the cells out unbroken, and potentially
reusable,” Corkish says. “That’s the goal.”
Having handled a few wafers in his time, and assessed their
fragility, your correspondent is surprised. Reusable? What happened
to the notion they were at the end of their lives? “Yes,” says Corkish,
www.ecogeneration.com.au
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Tomorrow’s modules may prove easier to
“but the reason these panels are at the end of
dismantle and recycle, he says, as manufacturers
their lives is not necessarily the cells.”
are slowly realising the importance of designing
Module failure is mostly a result of water
for more than one life. “And it will happen faster
entering through cracked glass or compromised
if there is more regulation,” Bilbao says.
encapsulants and affecting interconnections.
Cells do degrade over their lifetime, primarily as
HOW THEY DO IT IN FRANCE
a result of boron and oxygen combining, he says,
It’s a different story in Europe, where EU
and research at UNSW is pointing to a method
regulations stipulate that panel manufacturers
to undo the degradation process. “You might
must finance the cost of collection and recycling.
even have a cell that’s better than the one you
A plant operated by waste management firm
started with.”
Timothy Dawson says PV
Veolia in Rousset, southern France, separates all
A cell that’s not reusable might still have
recycling is a viable industry.
materials using a mechanical process, where
another life as a wafer, once all the metal is
about two-thirds of glass is recovered to be
stripped off. Or it might be worth reusing the
used in glass-making, the framework is sent to an aluminium
silicon, once it’s been melted or crushed. “If we can have gentle
refinery, plastic is sent to a cement works and separated silicon goes
processes that can get the unbroken wafers out then all the paths are
to the precious metals sector. Cables and connectors are crushed and
open to us,” he says. “That’s where we’d like to start.”
sold as copper shot. The plant opened two years ago and processes
Silver contained in the printed contacts on cells deemed unfit for
about 2,000 tonnes of material a year, with ambitions to increase to
reuse is also well worth retrieving.
4,000 tonnes a year.
THE WASTE OR RECYCLE BALANCE
Back in Australia, the possibilities of recycling PV have drawn
All recycling options need to be measured against environmental
the attention of a couple of young entrepreneurs. In Sydney,
and financial criteria, he says. “We want processes that are both
Timothy Dawson started looking at the recycling problem about
cheap and clean.” If a solution is found that is a better option than
four years ago and has started collecting and storing panels at a
landfill, the job’s done. If not, then it’s off to the tip. “We’re very
facility in Exeter, south-west of Sydney. Dawson has seen what’s
conscious that recycling isn’t necessarily wonderfully better than
happening at Veolia’s facility in France and bought a de-framing
not recycling.”
machine in preparation for setting up a similar operation. “That’s
Considering the continued and increasing adoption of solar, the
the path we’ve been heading down,” the PV Industries founder and
material benefits of recycling are plain as day, says Bilbao, a lecturer
director tells EcoGeneration. A larger de-framing machine is on its
in the School of Photovoltaic and Renewable Energy Engineering at
way from Europe.
UNSW. “When you start scaling up the amount of production that
Victoria has prohibited the disposal of panels in landfill as part of
we need for solar cells in the future, then we need as much material
its e-waste ban. “That’s great,” says Dawson, “but you need a system
as we can recover,” he says.
to support that. At the moment there is no-one in the country who
A shortage of silver, for example, has been flagged as a possible
can recycle these panels in their entirety.”
roadblock for the production of PV modules, to say nothing of the
BANNED FROM LANDFILL
sunk cost of the energy used to purify silicon in ageing PV systems.
Product stewardship schemes, similar to some that exist for TVs and
“The amount of energy used to produce that wafer is about 70% of
computers, are an industry-led alternative being looked over by state
total emissions of the module,” he says. “If we can recycle that cell
and federal governments. PV Industries is sorting out a deal with
we are cutting the amount of emissions by a big portion.”

Nostal6ie

Solar panels can get to the end
of their lives naturally or, in
very rare cases, violently.
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SOLAR

PV Industries takes delivery of modules
retired from a solar system in Sydney.

two other businesses in the waste sector that will see it expand its
capabilities, Dawson says. Meanwhile it is testing a few methods of
processing PV modules with expectations of having a pilot plant in
operation by the end of this year.
Dawson expects to settle on a mechanical process to begin with
and further down the line adapt a combination of different types of
processes. This could include commercialisation of a process
developed in the laboratory at UNSW. “If and when that becomes
available, we’ll have the rights to use that technology,” he says.
“The silicon is the tricky part,” Dawson says. “It’s the final piece of
the puzzle. All the other materials have their markets and are quite
easy to sell or give to manufacturers, but the silicon is trickier.”
A major goal of the UNSW project, then, is to develop markets that
use silicon in the manufacturing process – and that can be satisfied
with the quality of silicon recovered.
“It’s early days in the technology front,” Dawson admits, before
declaring he is hopeful the research he is involved with can beat
Veolia’s solution used in France. “We think we can improve on that
process. The thing with the French technology is that by
immediately cutting and crushing you’ve made your job to separate
the different pieces a lot harder. We’re trying to separate one
material at a time rather than all at the same time.”

HERE THEY COME
The next stage for PV Industries is to establish a commercial plant
capable to taking the first volleys of retired panels that is sure to
swell to a tidal wave of purple rectangles as systems reach the end
of their lives.
In a country this size, Dawson is well aware logistics will play a
huge part in the operation’s success.
Many installers are accumulating used panels that still have some
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life in them. Those they can’t flog on Gumtree are stacking up in
workplaces or garages – and they are becoming a problem. “They
can’t get rid of them,” he says. “There is not a large market for them.”
They’ll have to pay, say, $20 a panel to have them taken away,
he says, depending on location. That price should come down as
the volume of clapped-out panels balloons. “I think we’ll be ready,”
he says.
If the UNSW solution isn’t commercially feasible, Dawson says PV
Industries can improve on the Veolia process, with help anticipated
from various state and federal grants.
Tearing PV panels apart and selling the parts sounds like hard
work. Will companies that succeed in the venture make money?
“Definitely,” Dawson says. “There’s already an appetite in the market
to pay for it.” System owners will be willing to pay for disposal, he
reckons, so their green credentials can remain unquestioned.

TOO EARLY TO TELL
Not everyone agrees. Energy blogger Ronald Brakels reckons the
value of recovered materials makes recycling uneconomic, without
some sort of financial or legal incentive. “It would be nuttier than a
lumpy chocolate bar to put a charge on solar panels now to cover the
cost of their recycling before putting a price on carbon emissions,”
Brakels says. “The amount of time the Earth can tolerate a heap of
yet-to-be-recycled solar panels is a lot longer than it can tolerate
increasing greenhouse gas levels.”
Until such time as recycling becomes super cheap and efficient the
best thing to do to limit waste is improve the lifespan of solar panels
so fewer end up as waste early, he says, “and fortunately that has
been happening”.
If change is going to happen it will be because someone is willing
to put in the effort to spell out the benefits and get the industry
www.ecogeneration.com.au
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designed in collaboration with and
on side. This will require a shift in attitudes.
manufactured by an Australian company.
“People see [PV panel] recycling as expensive
“We target the different temperatures of each
as opposed to dumping them, but it’s actually
element, which allows us to unlock them from
not,” says Clive Fleming, director of Reclaim PV
each other,” he says. “I can’t go into too much
Recycling. “All it needs is a bit more of a network
detail; it’s a bit of a trade secret.”
setup and a bit more inclusion of the whole
Fleming is aiming to recover intact glass
industry to make it a viable option.”
panels and unbroken solar cells, although he
Fleming’s heard it said here and there that
admits this is difficult.
the recycling of solar modules is not a viable
“The glass comes out in shards but we want to
business. “That’s actually not true,” he says.
do it so they come out in whole pieces, so we can
“They’re basing that on small-scale studies
Richard Corkish is hoping recycled
re-use that, if we can. The solar cells come out in
rather than the factual elements that exist,
wafers can be better than new.
smaller broken bits, but we want to refine the
that are realistically the transport costs.
process so they come out as whole solar cell
Once you can reduce those costs it is very viable
parts.” Glues and backsheets are consumed in the thermal process.
to do recycling.” Installers (or de-installers, when it comes to pulling
The Adelaide and Brisbane facilities can separate 150,000 panels a
old solar arrays off rooftops) can hold on to panels at their own
year when operating at full capacity.
premises until they have a few pallet-loads to make pick up cheaper,
“Our system is very modular,” he says, suggesting that a surge in
Fleming says, then arrange for Reclaim PV to collect from a work
demand can simply be met by adding more furnaces at the existing
site or transport the panels themselves to Reclaim PV’s warehouses
sites or opening further locations.
in Brisbane or Adelaide.

THE DE-PRODUCTION LINE

STEP BY STEP

Once the panels are collected it’s time to reverse the manufacturing
process and collect the primary ingredients. It’s not as simple as it
sounds when you’re looking at spindly metal connections and brittle
wafers, all sandwiched and laminated between sheets or glass and
glued to rugged backsheets.
Fleming has looked at many options for separating the materials
in a PV module and settled on a thermal process, using a furnace

At Reclaim PV, once the aluminium frames are removed, the busbars
pulled out and the shards of glass piled up, the fragments of the PV
cells go into a wet process.
The wet process includes two stages, where the silver and
aluminium contained in the solar cells is removed and, in the next
stage, the silicon cells are refined further to make them reusable or
they are prepared for use in silicon manufacturing. The wet process
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Purified silicon is the most valuable
material used in solar modules.

Silicon recovered during Chinese firm
SPIC’s recycling process.

is still a work in progress, Fleming admits, as he waits for enough
decommissioned PV panels to pile up to make the costly process
worth the investment. “That’s down the track a bit, once the
feedstock increases,” he says. “It’s a chemical process to extract
value from the cells and refine the cells further.”
Once impurities are stripped away from the cells, the silicon is
transformed into a valuable commodity. Fleming won’t be drawn
into a detailed breakdown of the chemicals used in the wet process.
“Maybe down the track but not right now,” he says.
Reclaim PV was born in 2014 in expectation of an inevitable wave
of retirement of ageing solar arrays. Owners of systems will be
happy to have banked years of energy savings, but when it comes
time to rip panels off rooftops they are disinclined to see the value in
having them carted off. The same goes for installers. Collection is
the biggest cost in the process, Fleming says, and it’s important that
the industry understands the cost of disposing of panels should be
factored into budgets.
It is simply not on to send them to the tip.
It’s a tough message to get across, he says. “An installer might
contact us and say I have 20 panels to get rid of, and we say, no
worries, it’ll be about $600 and we’ll pick them up – and they say, no,
I’m not paying that.”

PICK-UP POINTS
As Reclaim PV works on its network of collection options and state
governments ponder moves to follow Victoria’s ban on PV panels in
landfill, Fleming says recycling will reach the point of being priced
about the same as the gate fees at a dump.
Collection costs about $30 a panel, he says. In regions where local
collection arrangements are in place the cost of collecting 20 panels
could fall to $200, or $10 a panel. Drop-offs to a collection point will
cost less, say $150 in that case, and delivery to a Reclaim PV
warehouse in Adelaide or Brisbane might incur a $50 fee.
“The cost comes down, which we see as a huge advantage for
installers,” he says.
Fleming and his team have put plenty of work into putting
together a network of partners willing to accept drop-offs in key
regions and centres around the country, he says, and the company is
working on an agreement with a silicon manufacturer to take
refined wafer material.
As larger and larger PV systems enter their twilight years in the
decades ahead Fleming sees Reclaim PV working on becoming a
combined decommissioning and recycling partner. “When it gets to
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“An installer might contact us and
say I have 20 panels to get rid of,
and we say, no worries, it’ll be about
$600 and we’ll pick them up — and
they say, no, I’m not paying that.”
Clive Fleming, Reclaim PV
that point it will be a different business,” he says. When that time
comes, he expects the business’s transport links to have reached a
level of sophistication where costs will be attractive.

AROUND THE WORLD
In China, the manufacturing epicentre of PV, recycling is slowly
creeping up the R&D agenda. During a trip to the Xining
headquarters of Chinese solar company SPIC, a subsidiary of
HHDC, in December last year EcoGeneration was shown materials
extracted from PV panels using what was cursorily described as a
crushing process.
The SPIC technician involved in the project couldn’t share too
much information, as it was a work in progress, but the company’s
showroom display included bowls of backsheet fragments, whispy
strands of busbar conductors and granular silicon to show it was
serious about tackling the problem.
In Australia, the Australian Renewable Energy Agency (ARENA)
is offering up to $15 million in funding towards research that aims to
address end-of-life issues for solar PV panels, as well as increasing
their efficiency and lowering their cost. ARENA is interested in the
economics of recycling including better upfront design, increasing
the value of recovered materials or even innovations for re-using
components in new panels.
Without funding, the UNSW team is at very early stages of
research. Corkish says he’s been talking to ARENA for more than
three years about the importance of the work. When he spoke to
EcoGeneration in July it was felt a decision from ARENA on a bid for
funding for research into recycling PV was imminent.
“Work in advance of that has been small,” he says, although
some undergraduate students have set themselves on the task
with typical relish.
www.ecogeneration.com.au
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POWER PURCHASE AGREEMENTS

Chris Briggs is a
technical director
at the Business
Renewables
Centre-Australia
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principal at the
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HOW A RETAIL PPA WORKS
There are around eight to 10 retailers
offering renewable PPAs in Australia. This
www.ecogeneration.com.au
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As more business owners turn to clean energy using power
purchase agreements, energy retailers are refining their
offerings, writes Chris Briggs.

B
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Retail renewable
PPAs … what’s
on the menu?

usinesses around Australia have
heard the call of clean energy. Not
only is it a good hedge against retail
usage costs it also shows commitment to the
cause of cutting emissions.
Over 80 organisations have signed
renewable power purchase agreements with
solar and wind farms in Australia since 2017.
Under a renewable PPA, public and private
sector organisations agree a fixed price for
the supply of the electricity and/or green
certificates from a solar or wind farm.
Fixing a price for some or all electricity
requirements over a longer term reduces
exposure to a volatile market and
renewables PPAs are the quickest way to
achieve ambitious sustainability targets.
Supporting clean energy and regional
development can also enhance reputation
amongst staff, customers and communities.
In the early phase of the growth of
renewable PPAs, deals were typically made
directly between larger electricity users and
renewable energy projects. This type of
“wholesale PPA” is a financial contract with
no connection to the electricity bill.
However, one of the features of the
Australian market has been the rapid
diversification into mid-sized buyers –
organisations who are significant electricity
consumers but not big enough to underwrite
a PPA themselves (generally between 5GW
and 50GWh a year).
Key to this market diversification has
been the development of renewable energy
PPAs by retailers. Under a retail PPA, the
electricity retailer signs the contract with
the project. The buyer’s PPA with the solar
or wind farm is integrated into the retail
electricity supply agreement. The price for a
retail PPA will not be as good as a wholesale
PPA but there are a variety of reasons why
some buyers prefer them.
Unlike a wholesale PPA, a retail PPA is not
a financial derivative – some organisations
are not permitted to enter into derivatives
while others do not want to do so because of
administrative costs or because of the
variability it adds to their balance sheet.
With a retail PPA, risk can be transferred
to a retailer (at a price). Wholesale PPAs are
generally for 10 years or longer whereas
retail PPAs are available for shorter terms
(three, five or seven years). Also, some
buyers just don’t feel equipped to negotiate
directly with a project.

POWER PURCHASE AGREEMENTS

DIFFERENT MODELS AND MARKET
OFFERINGS

Source: Energetics

Image supplied

There is a spectrum of models, from fixedprice offers through to exposure to
wholesale electricity prices when
consumption and generation do not match.
Different retailers are taking quite different
approaches based on their view of what
customers want.
There are four major retail PPA models
based on pricing approach.
Option 1: Standard retail contract plus
Option 1 combines a standard retail
electricity agreement with the purchase of
green certificates. This can be done with
Green Power, which is a flexible, simple,
established method but tends to be higher
priced and does not have a link to a single
project. The demand among buyers for their
purchasing power to directly support a solar
or wind farm has led some retailers to
provide the option of longer-term
agreements for LGCs linked to a single
project. This is the simplest method and an
attractive option if the priority is, for
example, emissions reductions for a
www.ecogeneration.com.au
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MEETING ENERGY NEEDS

Solar generation
profile

Electricity volume

makes for good competition in the market
but it can be hard to understand the
differences in offers. The Business
Renewable Centre-Australia – an
independent initiative established with
funding from ARENA and the NSW and
Victorian governments – has released a
guide into retail PPAs and current market
offers. Here’s an overview.
The chart shows how pricing under a RE
PPA works. The grey line is an illustrative
customer demand profile rising through the
middle of the day. The orange line shows the
generation profile of a solar farm.
There are three elements to the pricing:
1. For co-incident load (A), when
consumption matches the generation of
the solar farm, the buyer pays the fixed
price agreed with the solar farm.
2. For balancing load (B), when consumption
is greater than the generation of the solar
farm, the retailer provides balancing
power at a different price under the retail
supply agreement.
3. For excess generation (C), when the
generation of solar is greater than
consumption, the buyer pays the agreed
price to the solar farm and receives either
the wholesale price or an agreed price
with the retailer.
One of the key differences in retail PPAs is
how pricing varies for B and C.

Customer load
profile

Customer pays agreed strike price
to generator and receives spot
market price

C
EXCESS
GENERATION
A
CO-INCIDENT LOAD

B BALANCING
LOAD

Customer pays agreed strike
price to generator via retailer

Customer is exposed to the spot
market for balancing load,
although this exposure can
be managed through both
physical and financial
derivatives

Time of day

NABERS rating. However, there is less
scope to manage risk or achieve savings as
the buyer is only contracting LGCs and
retail pricing is typically re-set every two to
three years.
Option 2: RE PPA with fixed pricing
Option 2 is a RE PPA with fixed pricing, or
“full-firming” – in other words, the retailer
is providing fixed pricing for the times when
the output of the project does not match the
buyer’s load. This option tends to come with
a higher price because the retailer is
incurring cost and risk to manage exposure
to price variability. There are some longterm fully firmed models but a number of
retailers only offer firmed prices for the
balancing supply for two to three years, so
there is still exposure to price movements.
Option 3: With partial firming
A PPA with partial firming has wholesale
price exposure for some of the periods
where the buyer’s load doesn’t match with
project generation. A buyer might decide
they can manage exposure under some
circumstances. This can lead to savings but
means the buyer is also taking on greater
risk from exposure to variable prices.
Option 4: With wholesale price exposure
The fourth option is a RE PPA with
wholesale price exposure for times when
load does not match generation, either
paying wholesale rates where there is a
shortfall or selling where the generation is
in excess of load. The benefit is the potential
for savings because, firstly, the retailer is not
providing firming and, secondly, through
load shifting from higher- to lower-priced

times. The issue is that exposure to variable
prices set on a half-hourly basis requires
pro-active energy management. Buyers may
choose this option where there is a high
match between their load and project
generation (some buyers stipulate minimum
levels of load matching, say 80%, and
combined solar-wind PPAs with different
generation profiles are delivering higher
load matches, and where there is scope for
demand management or on-site generation
or storage to manage the exposure).
Financial instruments such as price caps
are sometimes also used to manage
exposure (the cost of which need to be
compared to other firming options).

WHICH MODEL IS BETTER?
The answer will depend on the
circumstances and preferences of buyers.
All things being equal the headline price on
the fixed-price models will be higher
because the retailer is managing price risk,
but that will suit many organisations. For
organisations interested in developing more
pro-active energy management approaches,
these risks can be managed through a
combination of onsite generation and energy
management technologies to create value.
The rapid development of the retail
market means the commercial and public
sectors now have a menu to choose from
when buying off-site renewable energy.
The BRC-A is a collaboration between ISF, WWFAustralia and Climate-Kic Australia, an
independent not-for-profit organisation funded
by ARENA and the Victorian, NSW and
Queensland governments to provide advice and
support on renewable energy PPAs.
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SOLAR

Research shows PV is pointed
in the wrong direction
To match generation with load, most rooftop solar systems should not point north.
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output. Using data for 29 dwellings in
Lochiel Park, Adelaide, and 42 apartments
in Bowden, their model imagined system
sizes between about three and more than 20
panels to see what difference that would
make to choices about layout, where the five
options for orientation are east, north-east,
north, north-west and west.

A HEAD-TURNER
The results are surprising and also very
obvious. Smaller systems should face northwest, to match afternoon output with load
as best as possible. As systems were dialled
larger, it’s better to face panels north-east
and west, with some north-west. Very large
systems are best facing east and west.
EcoGeneration turned the data into
charts, to give you an idea of which way to
face panels for certain system sizes and
array sizes – based on average load profiles
for houses and apartments.
It turns out it is generally only best to face
arrays due north when a system is smaller
than 1.4kW, as there is no surplus energy to
export to the grid. “The best thing is to selfconsume, in order to reap the benefits [of
solar],” Rowe says. Once generation from a

system is greater than the load at any time,
that’s when it’s best to start pointing panels
north-east and north-west.
The Lochiel Park research relied on
minute-by-minute load data for one year
which were matched to corresponding solar
irradiation data and aggregated to halfhourly numbers. About half the kilowatthour load for the houses and apartments
was outside daylight hours.

WASTE NOT
Solar feed-in tariffs will one day disappear,
so the name of the game is to use as much of
your solar energy as possible. As more
households with PV upgrade to smart
meters and are included in peak demand
billing, they will benefit from matching
their usage to their system’s output. “You’re
importing less from the grid, so your bill
will be cheaper.”
Rowe senses that the solar installation
industry already knows panels should be
oriented north-east and north-west to
match load, but they probably don’t know to
what degree it makes a difference. The
university’s research could offer valuable
guidance. Anyway, it’s very hard to make

Adam Calaitzis

E

veryone knows the output of a typical
rooftop solar system does not match
the energy load of a typical household.
For some reason, however, most systems are
oriented north for peak generation at noon
while the residents draw power in the
morning and evening. This means most
solar energy from rooftop systems is
exported to the grid.
It doesn’t make a lot of sense.
If owners had the chance to think again
and have their solar arrays rearranged,
which ways should they face them?
This is the sort of problem research
teams devour as essential sustenance, and
a recent paper out of the University of
South Australia has delivered a result that
could turn the residential solar industry
on its axis.
For their research Kirrilie Rowe, at the
Research Node for Low Carbon Living, and
Peter Pudney, from the Centre of Industrial
and Applied Mathematics and the Future
Industries Institute, designed an
optimisation problem that sought to identify
the best directions to face panels to
maximise the amount of solar matched to
load, rather than simply maximise energy
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SOLAR

PANEL ORIENTATION FOR SURVEYED HOUSES (%)
Systems that face north-east and west have
a better chance of matching household load.
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PANEL ORIENTATION FOR SURVEYED APARTMENTS (%)
generalisations in the world of PV because
different roofs have different slopes and not
all street grids are laid out in neat north,
east, south, west orientation. “Installers
often will just have to use whatever they’ve
got,” she says.
The model tested results for panels placed
at 45-degree increments – west, north-west,
north, north-east and east – but another
version of the model where orientation was
“unconstrained”, so arrays could be aimed
in any direction, improved the result by up
to 4% in reduced import.
In an update to the research the authors
found that with a 20% decrease in PV area
the import required for a community with
700 square metres of optimally placed
panels is still less than 900 square metres of
panels facing north.

Adam Calaitzis

A LOT ON THEIR PLATES
Installers are pushed for time as it is,
scrambling between jobs in an effort to stay
ahead of competitors. They may not have
time to work out a mix of panel orientations
that best matches a client’s energy usage. If
a customer is an energy nerd, as some are,
and asks what layout would best help them
minimise reliance on the grid, an installer in
all likelihood would not be able to answer
the question.
With research like this out in the open,
installers stand a better chance at delivering
systems that suit clients’ requirements.
Rowe’s motivation is to be part of a
movement that will make communal life far
more efficient and meaningful, she tells
EcoGeneration. “If we were to change that
structure of living into more a communitybased living and restructure the way houses
www.ecogeneration.com.au
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are set up, there are a lot of benefits to that,”
she says, such as alleviating loneliness,
stirring the social spirit and enabling simple
but important communication.
“I chose energy as the one essential
resource necessary in a community to help
communities form and be structured in a
better way. That’s my intention: to help
them achieve cheaper energy bills and
maximise the use of their own energy.”
She hopes the work will be useful to
developers, energy businesses, embedded
network operators and communities.

CHARGE IT
The results of the research reflect outcomes
at a “precinct” level, where the load profile
reflects average consumption. A solar
system that is designed to match its
generation with an individual household’s
load profile might not be well aligned with
the researchers’ results. “But if you are
averaging a lot of houses, you will get that
curve,” she says. “It’s typical of the state-

North

1000

North-east

2000
East

wide curve as well.” The data used for the
apartments in the initial paper didn’t
include energy for common usage, such as
lifts and lighting, but apartments still use
significantly less energy than separate
dwellings, she says.
Lochiel Park is an “eco village” in
Adelaide, developed with government and
university funding. Allowing such
communities to form an embedded
network, with shared energy resources and
a single connection to the grid, can result
in cost savings and encourage the uptake of
renewables, she says.
Rowe has also worked on a yet-to-released
paper that shows how to fairly share energy
costs among residents connected to
embedded networks.
Another study that’s in the works includes
storage and looks at the payoff threshold
between adding a battery and increasing the
number of PV modules. “There is a point
where it is better to add a battery than just
add more solar panels,” she says.
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WIND

Wind blade monitor with
an ear for trouble
An Australian company is ready to take its wind turbine blade-monitoring device to the world.

HEAR HEAR
The technology sounds simple. Positioned
using magnets on a wind tower about two
metres above ground level, a Ping will listen
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A Ping is the thing that could cut
O&M bills around the world’s wind
energy plantations.

to each blade as it passes and compare it to
its two work buddies. “If there is any
strange whistle sound or anomalies in one
blade, we can compare it to the other two
and extract that out,” Stead says. “In some
ways our system is self-calibrating. It’s
listening for exceptions; for unusual things.”
Most of the analysis is carried out within
the device, with a summary transmitted to
Ping’s cloud service every eight hours,
where more analysis is applied. “That’s
where we get real meaning from the sound
we’re recording,” he says.
Most sound comes from the blade tip and
becomes louder as the wind blows harder.
The trick is to isolate that sound from
ambient noise, such as wind through trees
and ground cover. Mechanical noise from
the turbine and gearbox is less of a concern
as it’s much farther up in the air.
A Ping can also act like a police officer if a
wind farm is required to operate within noise
limits, where turbines are slowed or output
curtailed if volume levels are pushing close to
pre-determined constraints. “We’re able to
optimise making enough power and enough
sound but not too much,” Stead says.
Wind turbines are impressively priced,
and owners must look after their investment

to satisfy forecasts for expected earnings.
Leading-edge erosion on blades is a fairly
common complaint, where rain, hail and
airborne particles cause pitting near the
blade tips. More violent damage – splits and
holes – can be caused by direct lightning
strikes. General wear and tear on these vast
rotating wings can also see them develop
cracks on the leading or trailing edges, but
Stead says bird strikes have never emerged
as a problem.
The company has estimated its device
could see $500 million a year in savings to
the global wind sector based on current
O&M costs. Stead admits this is a
“simplistic” measure going on average
maintenance cost per tower per year of
about $5,000. “The rule of thumb suggests
there could be 25% savings on costs with
proactive maintenance,” he says.
The company is working on a version that
will live inside blades, to detect interior
cracking, and a method for picking up when
ice is forming on a blade. The units will be
assembled in Australia using components
sourced locally and from overseas. The
technology also has applications in industry,
he says, such as listening out for dodgy
bearings on conveyor belts.
Stead is confident the little listener will
have global appeal. “If we get it to work here
it will work around the world.”

Image supplied

D

id you hear that? It’s the sound of
another Australian technology
business carving itself out a spot in
the clean energy market. This time it’s an
South Australian company which has
developed a “stethoscope” for wind
turbines, to pick up early signs of damage to
blades that could only be getting worse.
With the help of grant funding from the
state government and $1.3 million in a seed
funding round including venture capital
fund Artesian, Ping Services’ “intelligent
listening sensor” is now ready for
commercial-level production.
It’s been a fast couple of years for
acousticians and Ping founders Matthew
Stead and Jon Cooper, who have been
developing the product since February 2018.
The first-generation device was portable
and needed to be manually downloaded,
whereas the latest iteration is “selfpowering, self-communication and selfanalysing”, Stead tells EcoGeneration.
The new device has been trialled at
locations in Australia and a site in West
Virginia in the United States, and Stead says
project owners have been impressed by the
correlation between known blade damage
and what a Ping monitor can pick up.
It’s not easy monitoring massive
machinery that towers into the heavens.
Drone inspections have become the “gold
standard” for detecting blade damage, Stead
says, although they require turbines to be
stopped and can be as infrequent as an
annual event. Visual inspections from the
ground using binoculars and cameras are
otherwise standard practice. The Ping,
however, is listening for anomalies day and
night – as the propellers keep turning
around and around and around.
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HYDROGEN

Hydrogen-from-biogas
project captures carbon
A project to produce hydrogen and graphite from biogas will test new applications
and markets for the clean energy source.

T

he energy transition is entering
dangerous territory. Variable sources
of renewable energy – solar and wind
– are champing at the bit. They want access
to the grid right now. They are trembling
with ambition. The various generals who
manage the grid have slowly become hip to
the cause and are drawing fresh lines of
transmission on the map. Will all go well?
Most definitely not – unless as much
variable load enters the system as is
contained in the pipeline of volatile supply.
Standing at the sidelines are participants
eager to deploy various system-calming
technologies. This will be their age as much
as it will be remembered as the golden era
for wind turbines and PV panels.
One much-touted solution is the
manufacture of hydrogen. Plans are in
progress for gargantuan clean energy
projects powering electrolysis – where
hydrogen is split from water – at
export-scale.
Smaller, and some may say more realistic,
developments are popping up where
hydrogen produced via electrolysis is used
on site – to avoid the expense of transport
and turning it back into electricity.
Western Australia is shaping up as a
playground for most of the mega-scale
projects, but it’s also the home state for a
hydrogen hopeful that takes a different
approach.
The Hazer Group has raised the money it
needs to get started on its $17 million Hazer
Commercial Demonstration Project, a
100-tonne-per-year low-emission hydrogen
production facility located at the Water
Corporation’s Woodman Point wastewater
treatment plant, south of Perth.
Tapping the plant’s supply of biogas, the
team will apply the “Hazer process” to turn
methane (CH4) into hydrogen, separating
the carbon to produce graphite, with iron
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oxide used as a catalyst. “The methane in
biogas is the same as the methane in natural
gas, except one was created by the
breakdown in organic material between 20
and 60 million years ago and the other by
the breakdown of organic material between
two weeks and two months ago,” says Hazer
Group CEO Geoff Ward.

CLEAN CUT
When natural gas is used to make hydrogen
using the much-used steam methane
reforming method, CO2 is produced. But the

carbon, so we can make a carbon-negative
process,” Ward says.
The process has survived precommercial research trials and pilot plant
operations in Sydney and at the Mineral
Resources plant in Kwinana, Perth. A
second pilot trialled a different reactor
design. “Those pilot trials gave us enough
confidence in the performance of the
chemistry that we commenced the design
of the commercial demonstration plant in
June 2019,” Ward says.
Having reached financial close, the green

“The methane in biogas is the same as the
methane in natural gas, except one was created
between 20 and 60 million years ago and the
other between two weeks and two months ago.”
Hazer method captures the carbon from the
feedstock to deliver a saleable by-product,
used in building materials, an anode
material in lithium-ion batteries, in water
treatment, lubricants and many more
applications. “We see a growing market for
carbon in the 21st century,” Ward says.
The Hazer process evolved from the
PhD research work of chief technology
officer and company co-founder Andrew
Cornejo during his stretch at the
University of Western Australia. The
company now has a research partnership
with the University of Sydney.
Once separated, the hydrogen will be
purified and sent to a fuel cell to generate
80-100kW of electricity for the water plant.
“We’re focusing on using biogas because
then not only do we get a low emission
process but we get an abatement credit for
capturing and safely disposing of that

light is glowing. Hazer raised $8.4 million in
equity when it listed on the ASX in late 2015
and the Australian Renewable Energy
Agency awarded it $9.4 million in grant
funding in March. The company also has a
line to $6 million in debt capital from
Mitchell Asset Management.
Ward says the share registry is well
populated with retail investors, although
small cap institutional investors are looking
interested. “Australia has quite a strong
group of investors who are willing to back
relatively early stage companies.”

HOPE FOR HYDROGEN
It’s not surprising that Ward is bullish on
hydrogen. As variable sources of renewable
energy push their way into the grid he says
the molecule will express itself as a flexible
load for surplus clean energy and a brilliant
source of stored supply. Plans for gigawattwww.ecogeneration.com.au
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HYDROGEN

scale hydrogen export projects powered by
vast solar and wind plants powering
electrolysis technology are also within the
realms of possibility, he reckons.
“Through the ’70s, ’80s and ’90s they
always said solar was 20 years away, then of
course that ‘some day’ always turns up – and
we’ve seen that happen over the past decade
for wind and solar,” he says.
It’s not just scale of manufacturing that
has pushed down the cost of wind and solar
but the fact that the resources are abundant.
Once you’ve bought the kit, you don’t have
to pay for the fuel. Or, as Ward puts it, “no
moving parts, not much maintenance and no
fuel bill.”

METHANE FROM WASTE CAN FUEL CLEAN ENERGY

LANDFILL
BIOGAS

WASTE WATER
TREATMENT
PLANT

WASTE
FUEL-CELL
ELECTRIC
VEHICLES

IT’S NOT HOT AIR
Fossil fuels, he says, have a rising cost curve,
where the cheapest sources are drained
first, so that higher-cost sources must be
tapped, and so on and so on. “That means
inherently the price is always going up, but
with renewables the more you use them the
cheaper they get. You get economies of scale
and a learning effect.”
The result is price falls up to 90%, which
has inspired a surge of new energy entering
the system. It sounds fantastic, unless there
is no use for all that energy. Like a
demobbed and restless army, this is a
resource that must be put to use – of there’ll
be trouble.
“It’s really important we use that energy
smartly,” Ward says. “I don’t subscribe to
this idea that it costs the grid money; no, it
doesn’t. We’ve shown that the grid can
absorb 20%, 30%, as much as 40% [variable
renewables] quite easily. But the grid isn’t
going to absorb 80% or 90% renewables
without some serious modification in terms
of storage, grid smarts and in terms of
moving the energy to where you need it
when you need it.”
In a grid overflowing with variable

HAZER

H2

GRAPHITE
(LOCAL INDUSTRY)

POWER

output from wind and solar plants
hydrogen can act as a useful, perhaps
essential, form of storage or as a way of
simply transforming electricity into fuel
for transport, for example.
“You can store is as a liquid, you can store
in various solid media, you can store it in
compressed form, you can transport it in
trucks, in trains, in pipelines, in ships, and
you can use it for driving turbines, feeding
industry or generating power and district
heating using fuel cells,” he says. “Hydrogen
is what will enable 70-80% penetration of
renewables. It will enable the renewable
transition that is being driven by the
plunging cost of wind and solar.”
Yes, electrolysis is energy-hungry, but
who cares when electricity is free? “If you’re
not paying for a renewable resource then the

energy efficiency doesn’t matter so much,”
Ward says. “We see ourselves in
collaboration with hydrolysis rather than
in competition with it.”
If there are hydrogen detractors today, he
says, they are the same people who said
solar and wind would never work.
“Australia’s had a shocking record over the
past 15 years of underestimating the future
cost of fossil fuels and overestimating the
future cost of renewables.”
In case you’re wondering, Hazer is an
acronym for Hydrogen And Zero Emissions
Research, the name of the umbrella
laboratory program for PhD studies at
Cornejo’s alma mater, the University of
Western Australia. The pilot has also
received funding support through the West
Australian Renewable Hydrogen Fund.

THE PROCESS UNLOCKS HYDROGEN
AND CONTAINS CARBON

HAZER PROCESS
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www.ecogeneration.com.au

ECO1020_Hazer.indd 55

October 2020 ecogeneration

| 55

04-Sep-20 2:36:36 PM

ENERGY TRANSITION

EVs-to-grid trial tests role
for ‘batteries on wheels’

T

wo things are happening in the world
as certainly as seagulls love chips:
electric vehicles will replace petrolpowered cars and generation of electricity
using renewable resources will replace coal.
That’s good news, if you want to live in a
cleaner, more efficient world.
For a long time the shift to electric
vehicles, or EVs, was seen as mildly
troubling by some, however, because it
would lead to higher demand for power
delivered in the grid. If that means an
increase in supply from polluting coal plant,
what’s the point? It’s a legitimate concern,
when you consider predictions for
additional load for EVs and that the phase
out of coal could be decades away.
A neat solution, though, has whizzed into
view with EVs that can feed the grid as well
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as be fed by it. If enough of them are plugged
into the network, the thinking goes, they
could soak up clean energy at times of
excess generation – predictable or otherwise
– and inject some back when demand for
energy is topping out.
In Canberra, the Australian National
University is directing a project where 51
Nissan Leaf EVs will be connected to the
grid, their batteries drawing energy for use
or discharging as required for voltage
control, energy arbitrage, backup power and
frequency control ancillary services,
otherwise known as FCAS.
The trial is expected to benefit fleet
owners as much as the grid. For its services
to the FCAS markets each Leaf is expected
to earn roughly $1,000 a year, compared
with an estimated outlay for “fuel”

(charging) of less than $300. “It’s significant
revenue that the cars are expected to bring
in,” says Bjorn Sturmberg, the research
leader at ANU’s Battery Storage and Grid
Integration Program. “We’ll look at it not
just from an engineering perspective but to
also cover that customer value proposition
and business models that will be involved.”
The trial will measure benefits not only
for fleet managers but also for car
manufacturers, charging station controllers
and energy retailers and networks. “All of
those service providers are going to have to
see value for it to be realised.”
Fleets account for more than half new car
sales in Australia, so if the trial is a success
it might fuel an acceleration in the uptake of
EVs. The trial – dubbed Realising Electric
Vehicle-to-Grid Services, or REVS – also
www.ecogeneration.com.au
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Anton Ukolov: Boumen Japet

A trial of 51 Nissan Leafs in Canberra will test the possibilities of EVs as grid assets,
where owners will be rewarded for their services to the NEM.

ENERGY TRANSITION

Tim Washington
expects the trial will
show the true potential
of rooftop solar.

Because they can charge
and discharge, little Nissan Leafs
carry a lot of value as grid assets.

involves local network ActewAGL, JET
Charge, Evoenergy, SG Fleet, the ACT
Government and Nissan.

Anton Ukolov: Boumen Japet

NON-FINANCIAL BENEFITS
The transition to EVs is inevitable, many
believe, and the university’s research will
also look at the non-financial benefits or
costs. “It is great for the environment and
for facilitating more renewables into the
electricity system but it’s also great in
terms of people having backup power,
being able to utilise more of their own
solar, having access to revenue they
wouldn’t otherwise see,” Sturmberg says.
“It’s a blank slate for us to work on.”
The vehicles will be used by ACT
government employees, many of them
health workers, and none will be taken
home. It’s expected the cars will be plugged
in (or “on call”) 70% of the time.
EVs have powerful potential as shock
absorbers in the grid. A vision of the future
electricity system is one where there is a
battery in the garage, a “battery on wheels”
(EV), solar on the roof, community-scale
storage and utility-scale storage – all
playing complementary roles in the energy
system. An EV’s dual purpose, as a store of
energy and form of transport, will help
buyers accept they are still relatively
expensive and could inspire sales. It also
www.ecogeneration.com.au
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helps that because of its capacity the battery
in an EV is already cost competitive
measured against a residential battery.
Seeing EVs as a combination of a vehicle
with lower cost of ownership and a
residential battery “is what makes the trial
exciting,” Sturmberg says.
It’s expected the cars may be called on to
provide FCAS support about 10 to 20 times a
year, with at most 5% of charge depleted.
That shouldn’t be enough to trigger
concerns about an invisible party having
access to your store of energy, but humans
are not rational creatures. “Technically you
can convince yourself on an engineering
front that these problems are small and can
be addressed but there’s a big gap between
that and having something people who buy
electric vehicles can understand and are
comfortable with,” Sturmberg says.
The transition to EVs presents a prime
opportunity to solve the problem of surplus
solar output, but only if enough cars are
plugged into the grid around noon. This is
the purpose behind Western Power’s
100MW Industry Challenge in Western

Charge founder Tim Washington. For
example, the relatively small capacity of a
home battery means there isn’t much
room to participate in virtual power
plants, or VPPs.
“[Homes that take part in VPPs] only
provide a little bit of support because most
of the electricity is used to power the
house,” Washington says. The more EVs
there are plugged into the grid the more
their batteries will be able to accommodate
virtual power plants and encourage largescale renewables to connect.

IT AIN’T EASY
The EVs in the REVS trial will discharge
automatically when they detect a drop in
frequency, Washington says, but that doesn’t
mean the project is a simple set up. The
compliance and metering requirements are
complex, and there are a lot of unknowns
about performance of a bidirectional
charger. “JET Charge’s role is to make sure
the charging stations work under FCAS
regulations,” Washington says. “It sounds
easy but it’s not.”
Stationary storage can send out electricity
pretty simply but when it’s a car you have to
think about a whole lot of other things.
Washington expects the trial will
highlight how better use can be made of
rooftop solar. “Not everyone can afford to
get a battery storage unit for selfconsumption purposes but people do tend
to buy cars. As prices of EVs come down
people will buy them as vehicles first but
then they have the co-benefit of being used
as energy storage.”

“It is great for facilitating renewables into the
grid but it’s also great in terms of people having
access to revenue they otherwise wouldn’t see.”
Australia, where 100MW of flexible load is
sought to match 100MW of solar added to
the grid each year.
“Without vehicle-to-grid, electric
vehicles are about as useful to the grid as a
car with a steering wheel that only turns
left,” Sturmberg says.
“Occasionally it still gets you to where you
want to be but a car with a wheel that turns
both ways is superior and that’s what
vehicle-to-grid allows.”
The trial will test more than the
usefulness of EVs as grid assets, says JET

Australia has about 1.8 cars per
household, with the second vehicle parked
95% of the time – a perfect opportunity for
it to be used as storage for rooftop PV. The
batteries in these cars – many times larger
than typical home batteries – could allow
for much larger residential PV systems.
The bidirectional chargers in the trial
will be installed later this year and ANU
will prepare engineering, social and
commercial studies to understand what
vehicle-to-grid networks can offer to
consumers and the grid.
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ENERGY TRANSITION

The ISP is a comprehensive body of work
which clearly shows the evolution of the
NEM from a coal-based system to a highly
renewable grid. The growing uptake of zero
marginal cost renewables will increasingly
put competitive pressure on coal. Our view
at Energy Synapse is that coal-fired power
stations will find the 2030s to be an
extremely difficult competitive environment
and will struggle to maintain financial
viability. AEMO’s Step Change scenario,
which sees 90% of the coal generation fleet
exit the market by 2037, is very likely. The
economic opportunities for battery storage
and demand response to support this
transition are significant.
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Marija Petkovic,
managing
director, Energy
Synapse
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IS AEMO’s
Integrated System Plan

UP TO

THE JOB?
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Lumi Adisa,
lead consultant
market analysis
and business
development,
Cornwall Insight

AEMO’s Integrated System Plan lays out a
clear plan for the NEM’s transition as we
look to replace around 18GW of generation
capacity set to retire by 2040. In NSW and
Queensland alone, the Step Change scenario
– which many believe is more reflective of
the future NEM – suggests over 16GW of
new renewables would be required in each
state by 2040. Achieving this amount of new
investments is no small feat given the
current state of the market; whilst wind and
solar make up about 9% and 3% of the total
generation mix in the NEM, they have been
subject to numerous grid security-related
constraints. This, combined with a
continuing trend of lower average prices (as
more new renewable generation connects),
means investors and developers would have
to look a bit more closely than they have
in the past for good value in the market.
Let’s also not forget that for successful
implementation of the ISP and to get the
most out of the REZs, a fair amount of new
transmission and network upgrades would
be required, which means regulation would
also have to move at an unprecedented pace.
A lot to look forward to in the coming years.
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Dani Alexander,
research
principal, Institute
for Sustainable
Futures,
University of
Technology
Sydney

AEMO’s ISP is strong, clearly demonstrating
that renewables pave the path of least cost
and least regret. This future with a “highly
diverse portfolio of behind-the-meter and
grid-scale renewable energy resources”
builds a strong case for system change
towards energy flexibility. Distributed
energy resources are predicted to double, if
not triple, by 2040, however the ISP
acknowledges that technical and market
changes are needed to get the most out of
this cohort. If this happens, there is a huge
opportunity to leverage existing inverterbased (that is, solar PV and batteries) and
demand-side resources in a way that I
believe can reduce the costs of large
infrastructure investments even further. In
particular, there is still room for more
analysis on how demand-side participation
could deliver a greater proportion of the
dispatchable resource, better reflecting the
true nature of a two-sided market.

What do you think of AEMO’s
2020 Integrated System Plan?
Here’s what EcoGeneration’s
energy antenna has picked
up from its network of
experts in solar, storage,
academia, government and
data-crunching.

Will Mosley,
head of business development,
RayGen Resources (far right)

The ISP, and its support for Renewable
Energy Zones, represents a transition for
the renewable energy industry. Our focus
has been on reducing the cost of energy
generation; we now need to focus on
reducing the total cost of energy delivered
to customers. Poles and wires account for
more than half of an end customer’s energy
bill, so we need to ensure the highest
utilisation of new transmission
infrastructure. We cannot continue
developing variable renewable energy
(VRE) projects that under-utilise expensive
grid capacity and offer few levers to respond
to changes in market pricing. As shown by
this ISP, there is substantial new capacity
required for medium-duration storage (two
to 24 hours) in VRE zones, that “act
predominantly as intra-day energy shifters”.
Only by co-locating VRE with medium/
long-duration storage can we utilise this
large investment paid by Australia’s
households and businesses.
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Amar Rathore,
senior electrical
engineer, ACT
Government

To quote author Alan Lakein, “Planning is
bringing the future into the present so that
you can do something about it now.”
AEMO’s 2020 Integrated System Plan
provides a comprehensive plan for the
National Electricity Market. The NEM
power system will be undergoing a huge
transformation and will require innovative
solutions. There is an urgent need for better
management of customer-owned
distributed energy resources to utilise their
full potential. The biggest challenge will be
managing the increasing levels of system
automation. Having appropriately trained
multi-disciplinary teams will help in
managing complex challenges of climate
change and cyber security.

Monique Miller,
executive director
head of solar and
dispatchable
renewables,
Clean Energy Finance Corporation

As Australia increasingly taps into costeffective and low-emissions renewable
energy to deliver a higher proportion of the
nation’s power needs, forward planning for
the future of the grid is critical to the
successful management of this inevitable
transition. The Integrated System Plan is an
important part of this. Greater certainty
about how the grid is likely to evolve from
independent least-cost modelling, and
understanding what is possible from a
technical perspective, will help guide the
decisions of investors in the electricity
sector, including the CEFC. Alongside an
increasing focus on supporting the
transition to a stronger, cleaner grid, the
CEFC is working closely with other market
participants to better understand the most
effective contribution of the investment
tools at our disposal.

Tristan Edis,
director analysis
and advisory,
Green Energy
Markets

Users of the ISP need to recognise that the
Central scenario [where the pace of
transition is determined by market forces
under current federal and state government
policies] is not the scenario we want to be
planning for. It involves governments
introducing no new policies to reduce
emissions and equals failure in terms of
Australia meeting its Paris climate
commitments. If Australian governments
are genuinely serious about these
commitments, we really need to get
cracking with building the infrastructure
to ensure reliable electricity as coal power
plants shut down and developing markets
in demand management. To date we’ve
been moving at a snail’s pace and are fast
running out of time.

Sally Torgoman,
infrastructure lead
advisory managing
director, PwC

The projected increase in DER presents an
interesting challenge for the grid. What
many consumers do not realise is that
rooftop PV systems can be remotely
throttled or disconnected when frequency
deviates too far from 50Hz to protect
appliances connected to the grid.
What is needed, alongside greater battery
uptake, is to remove barriers to demand-side
participation in the market which could
better utilise existing infrastructure.
By investing in innovative technologies that
increase demand flexibility, and creating
the necessary regulatory frameworks,
we can maximise the utilisation factor
of the enormous projected increase in
solar capacity.
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Nick Engerer,
CTO, Solcast

Solcast recognises the ISP document as a
welcome vision for the solar-powered
future, but with the execution of the plan
come extraordinary technical challenges for
operating the energy market and electricity
system. One example of a technical
challenge is the need for better weather
forecasts, as the weather increasingly
becomes our fuel source. Thankfully,
ARENA has recently funded a project on
“nowcasting” the weather in South
Australia, which will set precedent for other
regions of the NEM in the near future.

AEMO’s ISP has again reiterated that
Australia is open for business and provided
encouragements to investors that there is a
need for significant investment in the NEM
for new renewable generation to the order
of 26GW, as well as firming generation such
as batteries, gas and pumped hydro to the
order of up to 19GW. One of the key
challenges is, of course, the grid. My view
is that we must accelerate the pace to
unclog congestion in the network process,
and that will require both a coordinated
approach and an open market in
transmission. If we succeed, we open up
billions of dollars in investment and create
a pool of clean energy jobs.
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Iain Stewart,
founder,
Exergenics
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Beatriz Toribio
Lopez, director
asset
management
services,
Blueshore
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Although the ISP presents an extremely
positive outlook for renewables, the answer
to the key question remains unclear: how is
the system strength challenge going to be
managed across the NEM as renewable
generation increases? AEMO has previously
declared system strength shortfalls in
Victoria, South Australia and Tasmania, and
most recently we observed how nine solar
farms in north Queensland had their output
reduced due to the unavailability of
synchronous generating units. It will be
critical for the growth of the renewable
energies in Australia to have a clear path to
limit the uncertainty around connection,
commissioning and ongoing operation of
large-scale solar and wind energy projects.

Shaun Scallan,
head of
products,
Capricorn Power

When you have a hammer, everything looks
like a nail. Is the Renewable Energy Zones
(REZ) concept the right underpinning
approach for our sustainable energy future?
One thing for sure is the transmission
business looks very rosy in all the scenarios
presented. The distribution of large lumps
of variable generation even further away
from load seems counter to a real DER
[distributed energy resources] strategy,
which I would argue puts the generation
where the load is. I question the implicit
assumption that the supply-demand
problem must be solved centrally in a
monolithic manner. If you have local energy
precincts with extensive local generation
that are largely self-supporting, then only
demand balancing between adjacent
precincts is needed. Here’s a prediction: the
pace and scale of true DER deployment will
exceed all expectations and make the REZ
strategy a burden for the consumer. Let’s go
for a simpler approach.

Dr Bjorn
Sturmberg,
research leader
battery storage
and grid
integration
program, ANU

I’m hopeful we can follow the ISP Step
Change trajectory due, in part, to the
growth of two types of battery storage. The
first are community batteries installed in
the distribution network to manage network
stresses – including from air-conditioners
and solar – and provide backup power
during natural disasters. The second are
electric vehicle batteries which, using
vehicle-to-grid technology, can support the
grid and/or power homes for multiple days.
Realising the full value of these batteries
requires market updates (discussed in the
ISP) that reward flexibility, dispatchability
and increasingly locality. With deployments
increasing I expect these batteries to be
mainstream in the 2022 ISP, contributing to
an accelerated transition.

“What is needed, alongside greater battery uptake,
is to remove barriers to demand-side participation
in the market which could better utilise existing
infrastructure.”
Iain Stewart, Exergenics
www.ecogeneration.com.au
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Dr Oliver
Hartley,
managing
director, Epho
Commercial
Solar Energy

AEMO’s ISP is an invaluable map that
allows the energy industry and users to
make choices and understand where these
choices lead. We need to clearly state
where we want to end up on this map,
namely the path called Step Change.
However, along this path significant
network infrastructure projects will be
required. While these projects are being
executed, we will see the advent of urban
solar power stations, which can be rolled
out fast, without any environmental
impact, close to demand and on a scale of
tens of megawatts for individual industrial
precincts leading to a higher contribution
of DER sooner. We will travel down some
ISP roads faster than predicted.

Jemma Green,
co-founder and
chairman, Power
Ledger

The ISP is a good piece of work. It correctly
shows batteries winning hands down, even
at current prices and even more so as prices
come down further. AEMO conservatively
predicts a halving over the next decade, and
likely much more than that; according to
BNEF battery storage will be at $US60kWh
by 2030 from $US156kWh at the end of 2019.
This will be a combination of grid and
household batteries, enabled by technologies
to provide grid services to create the energy
system of the future faster in Australia than
anywhere else in the world.

Gilles
Walgenwitz,
general manager
energy markets,
Energetics

With the fast transition to a high
penetration of intermittent wind and solar
generation with zero marginal operating
cost, and the additional uncertainty related
to Australia’s economic recovery from
covid-19, the scenario-based analysis
carried out in AEMO’s second ISP is critical.
As an integrated resource planning tool,
the ISP helps identify the least-cost
investments necessary for power supply
capacity, network augmentation and their
related investment triggers. This is
especially important in the energy-only
NEM, where the “missing money” problem
is significant and market reforms are
underway. Energetics leverages these
supply-demand scenarios and combines
them with our own evaluation of possible
market reforms to forecast plausible price
series and support our advice to sellers and
buyers in quantifying market risks and
opportunities in both the physical and
financial electricity markets.
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“We’ll need a storage miracle to realise the
storage requirements in the ISP. But I’m confident
we’ll have one, just as we’ve lived through the
‘cheap PV’ miracle.” 		
Finn Peacock, SolarQuotes
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Finn Peacock,
founder and CEO,
SolarQuotes

Almost anyone who has achieved anything
hard will tell you that you need to set
goals and then every day make decisions
that get you closer to that goal. The 2020
ISP gives us the goal to shoot for in its
Step Change scenario [consumer-led and
technology-led transitions, aggressive
global decarbonisation and strong
infrastructure commitments]. While the
sceptics will claim this scenario is
delusional, the progressives must be
careful not to claim it will be easy. It’s
going to be hard and, in the short-medium
term, expensive. For example, we will
need a storage miracle to realise the
storage requirements. But I’m confident
we’ll have a storage miracle this decade,
just as we’ve lived through the “cheap PV”
miracle over the past decade.
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Lillian
Patterson,
director energy
transformation,
Clean Energy
Council

The ISP confirms that our electricity sector
future is all about renewables. To deliver
this future, we need to get on with building
the supporting transmission infrastructure.
What’s so interesting about the new ISP is
how government transmission strategy can
change the direction of the whole plan. The
NSW government committed to the CentralWest Renewable Energy Zone (REZ), and
that has now been catapulted up the ISP’s
priority list. Other governments should take
notice and think about how they can
support REZ and transmission
developments in their states.
www.ecogeneration.com.au
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Professor
Andrew
Blakers,
Australian
National
University

It is good news that the 2020 AEMO ISP
includes a Step Change scenario of 90%
renewable electricity by the late 2030s.
Serious modelling of transmission, storage
and other system requirements is being
undertaken by AEMO. However, Australia is
installing 6GW of new solar PV and wind
each year, which already places us on the
Step Change scenario path. Since prices for
solar and wind will continue to fall during
the 2020s, Australia may reach 90%
renewable electricity by 2030, and much
more rapid implementation of the Step
Change plans will be required.

Jackie McKeon,
director energy
services,
Renewable
Energy Hub

The ISP 2020 provides a blueprint plan for a
transition to renewables and a cleaner
energy future across the NEM. For energy
users in the business sector, the ISP
provides a stronger foundation for
investment and innovation, and support for
a renewable energy future through low
carbon transition. With a roadmap for
50GW of new large-scale renewable
generation and prioritisation of projects
such as the Central-West Orana REZ
Transmission Link in NSW, the ISP will
deliver not only regional employment
benefits but an essential precedent and
confidence that economic growth can be
derived from responsible, forward-thinking
investment. Actioning the ISP projects
supports corporate and state-based goals for
decarbonisation leadership.

Huon
Hoogesteger,
managing
director, Smart
Commercial
Solar

As an industry, our experience of AEMO
has not been encouraging. AEMO has been
a handbrake on solar investments; slow
approval times, ambiguous connection
requirements, continuous rule changes.
In fact, AEMO has made retrospective
changes that have decimated the largescale projects and businesses. They have
obliged small inverter systems to have
specific and costly capabilities, to assist the
grid, which have never been utilised. And
they recently complained about solar and
wind generators turning off during
negative-price market events. I appreciate
an integrated plan, but I’m sceptical about
AEMO’s ability to execute without adding
unnecessary complexity.

Amy Kean,
director, Stride
Renewables

The Step Change scenario is bold, visionary
and ambitious. The plan is achievable if
storage can follow solar’s trajectory for
price reduction and scale. Yet the ISP is
only a map; the challenge is how quickly
the AEMC can develop the market rules
and regulatory framework to ensure its
timely implementation. States or the
federal government will also need to
implement policy mechanisms to achieve
the Step Change. The elevation of the
Central-West Orana REZ to an “actionable”
project is fantastic. This could be the first
renewable energy zone in Australia to
begin construction, demonstrating an
efficient way of bringing on the necessary
capacity at scale.
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HYDROGEN

Guidelines set
for the rise
of hydrogen
Industry participants have
been delivered guidelines for a
successful transition to largescale production of hydrogen,
writes Daniel Chidgey of
Standards Australia.
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Smirkdingo

T

he most common chemical in the
universe, hydrogen, offers incredible
potential for renewable energy, trade
and storage. There is increased interest
across government, business and in the
community to tap hydrogen’s potential and
support the growth of the technology.
As an energy source, hydrogen has many
uses, including fuel for transport or heating,
electricity storage or as a raw material in
industrial processes. When produced using
renewable energy, hydrogen can be used as a
mechanism to store energy for later use.
Storage of renewable energy is currently one
of the significant challenges facing largescale renewable energy use, not only in
Australia but globally.
Australia has the potential to export
almost a million tonnes of hydrogen by 2030
and recent reports have put the economic
potential of hydrogen in Australia at $11
billion in GDP growth each year by 2050.
In September 2018, the Australian
government announced an investment of
over $22 million in funding for 16 hydrogen
research projects and the National
Hydrogen Strategy Taskforce published
Australia’s National Hydrogen Strategy.
Standards Australia has recently
published eight hydrogen-related
standards to guide the industry through
the rapid scale-up of this technology and
focus on refuelling, transport and storage
of hydrogen.
The standards are international
adoptions, with some being modified by the
relevant Standards Australia technical
www.ecogeneration.com.au
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HYDROGEN

committee to suit Australian industry
and application. By adopting international
standards, Australia can align the national
hydrogen industry with international
colleagues to facilitate trade relationships
and enable access to the broader global
hydrogen economy.

Smirkdingo

STANDARDS IN DETAIL
Over 12 months, the Standards Australia
committee of experts worked with a range
of technical professionals, industry experts
and government and consumer
representatives to adopt the eight standards.
These publications aim to support the work
in the hydrogen sector and the future of
hydrogen in Australia. Here is a rundown:
AS 16110.1:2020, Hydrogen generators
using fuel processing technologies, Part 1:
Safety (ISO 16110-1:2007, MOD) aims to
cover significant hazards, hazardous
situations and events relevant to hydrogen
generators when they are used as intended,
except those associated with environmental
compatibility (installation conditions).
AS ISO 16110.2:2020, Hydrogen generators
using fuel processing technologies, Part 2:
Test methods for performance describes
how to measure and document the
performance of stationary hydrogen
generators for residential, commercial and
industrial applications.
AS ISO 14687:2020, Hydrogen fuel quality
– Product specification outlines the
minimum quality characteristics of
hydrogen fuel for utilisation in vehicular
and stationary applications.
AS 22734:2020, Hydrogen generators using
water electrolysis – Industrial, commercial,
and residential applications (ISO 22734:2019,
MOD) defines the construction, safety and
performance requirements of packaged or
factory-matched hydrogen gas generation
appliances, using electrochemical reactions
to electrolyser water to produce hydrogen
and oxygen gas.
SA TS 19883:2020, Safety of pressure swing
adsorption systems for hydrogen separation
and purification (ISO/TS 19883:2017, MOD)
defines safety measures and applicable
design features for the design,
commissioning and operation of pressure
swing absorption systems for hydrogen
separation and purification.
AS ISO 16111:2020, Transportable gas
storage devices – Hydrogen absorbed in
reversible metal hydride defines the
requirements for material, design,
construction and testing of metal hydride
transportable hydrogen gas storage systems.
www.ecogeneration.com.au
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Excludes use as an on-board fuel storage
solution for hydrogen-fuelled vehicles.
AS ISO 19881:2020, Gaseous hydrogen –
Land vehicle fuel containers specifies the
requirements for material, design,
manufacture and testing of serially
produced, refillable, permanently attached
containers intended for the storage of fuel
cell grade compressed hydrogen gas for land
vehicle operation.
AS 19880.3:2020, Gaseous hydrogen –
Fuelling stations, Part 3: Valves (ISO 198803:2018, MOD) specifies the requirements

guidance and share insights with the
working members and government to
support the successful implementation of
these sustainable goals.

STANDARDS AUSTRALIA AND
RENEWABLE ENERGY
It took just over 12 months to publish eight
standards for hydrogen use in Australia,
which will support speed-to-market
initiatives, open international trade barriers
and add significant revenue to the
Australian economy and job market.

Development of standards in the hydrogen
sector could support further innovations and
help see this energy source as a widely accessible
and sustainable option.
and test methods for the safe performance
of high-pressure gas vales used in hydrogen
refuelling stations up to H70 designation.
These standards are an exciting step in
hydrogen application and use in Australia.
However, with this being a new sector there
will be future guidance and updates as the
industry expands. Standards Australia looks
forward to working alongside the
committee and engaging with relevant
stakeholders to discover future
opportunities for hydrogen in Australia.

H2 UNDER 2

Announced late last year, the Australian
government’s National Hydrogen Strategy
outlines a vision for a clean, innovative, safe
and competitive hydrogen industry for the
benefit of all Australians and aims to
position our industry as a significant player
by 2030.
The strategy provides an adaptive
approach to allow Australia to scale up
quickly and keep in tune with the hydrogen
market as it grows. It includes a set of
nationally coordinated actions across
government, industry and community.
As part of this is the initiative “H 2 under
2”, which outlines an ambitious plan to
make hydrogen a readily accessible energy
option at $2 a kilogram. Standards
Australia’s involvement in the broader
conversation with the government and the
H 2 under 2 working group enables us to
provide a foundation for safety, accessibility
and production of hydrogen. As the work
continues, Standards Australia will provide

In addition to the work going on in
hydrogen, Standards Australia is
undertaking meaningful work in ocean
energy and battery storage. Although still in
its infancy, ocean energy poses incredible
potential as one of the world’s most
abundant resources.
Standards in this sector could support
further innovations and help see this energy
as a widely accessible and sustainable
option, while battery storage offers further
opportunity to engage in renewable energy
options for Australian communities.
The hydrogen sector is expanding rapidly.
In a year that has challenged perceptions
and the status quo, exploring new and
innovative areas is an essential part of
growing the Australian market.
Standards Australia is committed to
working to create guidance that supports
both established sectors and newer, growing
areas of interest.
The organisation looks forward to
continuing work in the hydrogen and
renewable energy spaces as Australia adapts
and applies its learnings from 2020.

Daniel Chidgey
is head of
stakeholder
engagement at
Standards
Australia.
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ZNShine plays double-glass
Header
headerand self-cleaning solutions
Preamble
preamble

Body text

ZNShine’s graphene coating
is resistant to dirt and grime.

Solar module maker ZNShine has brought to
market what it says is an improved doubleglass panel that answers concerns about
having to use special clamps for installation
of frameless double-glass modules, which
are usually heavier than standard glass-foil
panels. Its new double-glass panel, of
comparable weight with a normal panel and
with a frame for standard installation, offers
what the maker believes is the best module
construction – properly engineered double
glass. The unit comes with a 15-year
warranty for rooftop applications and a 30year linear output guarantee.
The company is also moving ahead with
self-cleaning technology, where
owners of rooftop and utility-scale
systems toil against collected dust
and other contaminants such as bird
droppings all the time. Cleaning
panels is a relatively simple job, but
it’s a daunting task for house-owners
who have to scale a ladder.
ZNShine’s solution is a special
coating made of a nano-material
named graphene that discourages
accumulation of dirt and allows it to

wash off easily. Graphene is the thinnest,
lightest, strongest yet most flexible and
most conductive nano-material known to
scientists. The graphene-coating has a
unique property of superior
hydrophilicity, which makes raindrops
penetrate and lift off most organic and
inorganic contaminants sitting on the
glass. A cleaner solar panel helps a
system generate more power. Graphene
coating also enhances the light
transmittance, which leads to better
power generation.

Images supplied

Risen Energy pushes through 600W barrier
A graduation to larger wafers has pushed
panel manufacturers into new territory.
Risen Energy’s latest Titan series of PV
modules features 210mm silicon wafers to
deliver 660W for its G6 panel, a new
record for the company. Like its G5
predecessor, the G6 includes nondestructive cutting and high-density
packaging technologies, as well as the
multi-busbar design and the 6 x 10 half-cut
cell design, to deliver lower balance of
system costs.
At a launch event in July Risen Energy
vice-president Dr Huang Qiang said the
industry shift to large wafers makes high
capacity of 500W-plus possible.
“At a time when grid parity for the PV
industry has been reached, the crucial
topic for now is to find ways to reduce the
cost,” said Huang, “The staggering rise of
capacity for modules from 400W to
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600W is a groundbreaking achievement
for PV industry.”
In terms of anti-hot spot performance,
the 600W module is able to reduce the
risk of hot spots by 17.7%, which are
mainly caused by defects in cell and
related to the volume of currents. The
600W modules combined with tracking
support will reduce the BOS cost by
12.17% and the LCOE by 9.51%, the
company claims.
Risen Energy is
a member of the
Photovoltaic Open
Innovation Ecological
Alliance, a group of 39
PV manufacturers
with sights set on
mass production of
panels that exceed
600W output.

Dr Huang’s
sign says “low
voltage, high
capacity”.

A half-cell design cuts
balance of system costs.

Xxxxx xxxxx
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Delta shifts gear in
residential offering

Delta readying the single-phase
solar market for something new.

As homeowners with PV systems spread the word about bill savings installers around
Australia are as busy as ever taking enquiries and jumping on rooftops. Clean energy
technology maker Delta is keeping up with demand for smarter systems with new gear for
2020 that will keep it ahead of the pack.
First up is the Home Series H5A 222, a new model inverter that includes a compliant DC
isolator and built-in consumption meter that allows owners to monitor self-consumption
without installing the traditional power meter in the board. This upgrade will save costs,
Delta says, and eliminate the need for extra space in the board.
In October the company will also be extending its storage offering with the launch of its
BX AC Series, a new AC-coupled battery with grid-forming capabilities so that the standard
solar inverter will operate during a blackout. Beyond that, Delta says stay tuned for a new
product release it says will be “a game-changer for single-phase solar on the east coast”.

Singapore-based solar-powered yacht-maker Azura Marine
brought the dream of unlimited propulsion a little closer
when it tested its Aquanima 40 vessel in the waters near
Bali, Indonesia, recently. During a four-hour sea trial, the
Solar Eclipse achieved a maximum speed of more than 8.5
knots and was able to cruise continuously at 4.5 knots
using less than 2kW of electricity an hour while producing
more than 8kW from her 30 solar panels.
At the end of its jaunt, this meant the yacht returned to
her mooring with 100% battery charge after conducting
several high-speed tests and drawing charge to power
navigation and domestic systems. “The fact that the
Aquanima 40, even in full spec version and fully loaded with
fresh water and dive gear onboard, is able to achieve this
energetic balance is the holy grail of true solar-powered
vessels,” said Azura Marine CEO Julien Mélot. “Even I was
surprised that we were able to immediately achieve cruise
speed with such minimal power consumption.”
The 13-metre, 10-tonne vessel is topped by a 10kW solar
roof and carries a 60kWh battery bank. The company
claims the generation and storage aboard the vessel allow
unlimited continuous range, “day and night”, with no need
for shore plug in or fossil fuels.
“Customers are wanting something different and to ditch
fossil fuels completely,” said commercial director Simon
Turner. “These people are not interested in thrashing
around at 30 knots but more in having a joyous, silent,
cruising experience safe in the knowledge that they are not
harming our oceans and marine life, let alone not incurring
a single cent of fuel cost.”
Where the sun goes, the fun goes.
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Solar-and-storage yacht trial launches the possibility
of perpetual pollution-free boating
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Trina Vertex pushes 600W
with 210mm cell
The Chinese solar giant is launching three new panels that
deliver output above 500W using larger wafers.

L

eading solar module makers have
pushed into powerful new territory
this year. Leading the pack is Trina
Solar’s 600W Vertex series module which
will reach the market next year, once the
company reaches mass production of its
Vertex 550W series later in year.
Using a 210mm cell, Trina Solar head of
product and marketing Asia Pacific Lim
Cheong Boon says a 6 x 10 configuration is
sufficient to deliver 600 watts and efficiency
up to 21% for the bifacial module.
A larger wafer and 60-cell layout means
the panel measures about 2.1m long, slightly
more than conventional units, and is slightly
wider, Lim says, at 1.3m. “When we increase
the power of the module, the number of
modules used in a power plant will be
reduced,” Lim tells EcoGeneration.
“That translates to savings in the
other components of the power plant.”
Trina is adopting a low-voltage,
high-current approach, Lim says.
“One of the key parameters is the
voltage, because the voltage directly
affects the numbers of modules you
can put into a single string.” The
optimal solution in the previous

generation of design he says was 30 modules
per string, but the 600W panel allows up to
33 panels per string.
A 500W Vertex module to be released this
year may be capable of up to 36 modules per
string, depending on location. “That’s
between 10% and 20% more modules per
string,” he says. “This will translate to
savings elsewhere in the system.”
An upgrade in current, however, requires
an upgrade to inverters. Lim says many
mainstream inverter makers have already
adapted to the approach.

AHEAD OF THE PACK
Trina announced the launch of Vertex well
before it plans to enter production to allow
developers as much notice as possible and

prepare suppliers, although in time Lim
expects lead times for new products will
become shorter as the industry matures.
The 500W Vertex will be available in
Australia from October, a 550W version will
be released in the first three months of 2021
and the 600W model from the third quarter
of 2021.
All variants are available as bifacial
or with a backsheet, says Govind Kant,
Trina Solar country sales manager Australia
New Zealand.
“All the utility-scale projects happening
in Australia – a 2-3GW pipeline – are all
bifacial because they make perfect sense
with trackers,” Kant says. “With the gain in
energy you get from a bifacial module on a
tracker it makes perfect sense to only use
bifacial modules.”

HARD MARKET

The 550W Vertex
will be released in
the first three
months of 2021 and
the 600W model
from the third
quarter of 2021.
Trina’s Vertex range is reaching new limits.
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Kant acknowledges hurdles for
large-scale solar in Australia, with
marginal loss factors and forced
curtailment perforating revenues for
some owners, but the announcement of
renewable energy zones and ambitious
clean energy targets for some states
are evidence there’s plenty of work in
the offing.
The 210mm wafer sets the limit for
the industry for the moment, Lim says,
but wafers might be able to stretch to
217mm or 220mm in the future.
“It depends on the demand
and innovation.”
Powerful, larger modules will
appeal to developers of large projects,
but it’s far from the end of the line for
300-400W panels. With rooftop
projects making up about half of sales
for 2020, Kant says Trina’s range of
panels in the 330W and 370W range
are in high demand.
October 2020 ecogeneration
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CONFLICTING INFORMATION

Australian
standards vs
manufacturer’s
instructions

When to apply Australian
standards and manufacturer’s
instructions can be confusing,
but both are extremely
important in a solar
installation, writes Clean
Energy Council technical
support officer Nathan Smith.

A

n ongoing source of confusion for
installers working in the solar
industry is the interplay between the
relevant Australian standards and
manufacturer’s instructions.
When and how to apply each standard is
something that the Clean Energy Council
has covered regularly in our
communications with installers and at our
installer nights. But a question that we are
often asked is where do manufacturer’s
instructions fit into the picture, and what
if the requirements are different to those in
the standards?

Manufacturer’s instructions are the
methods and procedures provided by a
product manufacturer that must be followed
when undertaking an installation to ensure
that the product performs as expected in
the conditions that it was tested to. If the
manufacturer’s instructions aren’t followed,
there is no guarantee that the product will
work as expected.
For example, the standard AS/NZS
3000:2018 - Electrical installations (the
Wiring Rules) requires that products are
installed in accordance with the
requirements of the standard and the
additional requirements as specified in the
manufacturer’s instructions.
Some great examples of products with
specific requirements that installers may be
familiar with are DC isolators and roof
penetration flashings (Dektites). As these
products are often installed on the roof
and are expected to maintain a
weatherproof rating for the lifetime of the
system, it’s vitally important that installers
ensure that they follow the relevant
Australian standards and the additional
requirements as specified in the
manufacturer’s instructions.
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WHAT ARE MANUFACTURER’S
INSTRUCTIONS?
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WHEN TO APPLY MANUFACTURER’S
INSTRUCTIONS
Part of the problem for installers when it
comes to manufacturer’s instructions is the
way that the information is provided and,
sometimes, whether it is provided at all!
But as each manufacturer may provide
the information in a different form, it’s
important that installers are familiar with
the manufacturer’s requirements before
attempting to install the product.
Just because you have installed a similar
product in a way that complies with the

unfamiliar with and may be unable to find
or interpret the manufacturer’s written
instructions.
Alternatively, the requirements of the
Australian standards and manufacturer’s
instructions may provide conflicting
information. In this situation, it is
important to remember that both
requirements need to be followed – the
Australian standards are a minimum safety
requirement and any additional
requirements in the manufacturer’s
instructions must also be followed.

The Australian standards are a minimum
safety requirement and any additional
requirements in the manufacturer’s
instructions must also be followed.
Australian standard or the manufacturer’s
instructions, it doesn’t mean that your
installation will be compliant.
You always have to remember that AS
3000 requires that manufacturer’s
instructions be followed.

WHAT TO DO WHEN
YOU’RE UNSURE

TIPS TO AVOID CONFUSION
The best way for installers to ensure that
they comply with the requirements of the
Australian standards and the
manufacturer’s instructions is to buy
products from reputable suppliers and use
materials that they are familiar with.
Buying products from a reputable supplier
often comes with the added bonus of
product warranties and support.
If installers familiarise themselves with
one or two different products and use them
predominately, it reduces the number of
product requirements that they will need to
memorise and lessens the chance of
mistakenly installing products in a noncompliant manner.

Nathan Smith
is technical
support officer
at the Clean
Energy Council.

zstock

We all understand that installers want to
do the right thing. But sometimes, perhaps
when working for a sales company or
another third party, solar installers may
encounter a product that they are

In such situations, the Clean Energy
Council may be able to provide installers
with the necessary guidance. The Clean
Energy Council team processes thousands
of accreditation applications and compliance
reports each year, so we encounter a wide
range of applications for products (both
compliant and non-compliant) and may be
able to steer you in the right direction.
The Clean Energy Council is also
regularly in contact with product
manufacturers, so it may be able to ask for
further clarification on instructions on an
installer’s behalf. Finally, the Clean

Energy Council has a comprehensive
collection of information resources for
installers – most recently an advice
document on AS/NZS 5139:2019 Electrical
installations – Safety of battery systems for
use with power conversion equipment – and
the technical team is available to provide
accredited installers and members with
technical advice.
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Aiding PERC performance
using gallium-doped cells
Research backs up the case for gallium-doped silicon solar modules as hardy and
cost-effective performers, writes LONGi Solar product director Dr Fang Hongbin.

FIGURE 4: MINORITY CARRIER LIFETIME DEGRADATION OF INDIUM-DOPED,
GALLIUM-DOPED AND BORON-DOPED SILICON WAFERS AT 25°C
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FIGURE 1: IMPACT OF Ga-DOPING
AND LOW OXYGEN ON EFFICIENCY
Efficiency difference for PERC+ cells η

cells, as there is no need to introduce excessive
hydrogen in cell processing to mitigate LID as
required for boron-doped wafers.
Light-induced degradation is generally
considered to be caused by a boron-oxygen
complex formed under light illumination,
which reduces solar cell efficiency and
power over time after installation.
To mitigate LID, you can either reduce
oxygen concentration in wafers or replace
boron (B) with other dopants, such as
gallium (Ga). Research carried out jointly
by the Institute for Solar Energy Research
Hamelin (ISFH) and LONGi has
demonstrated that Ga-doping and low
oxygen wafers are effective, as
demonstrated in Figure 1 (below left).
With process optimisation at ingot pulling
and cell manufacturing stages, solar cells
made with Ga-doped wafers demonstrated
efficiency improvements of between 0.060.12% (abs) compared to B-doped wafers.
Through thorough research and testing,
LONGi’s technology experts concluded that
LID and LeTID problems could be

900

effectively solved by using gallium-doped
monocrystalline silicon wafers in
combination with cell process control,
without the need for regeneration (light
injection or electrical injection) treatment.
Compared with boron-doped silicon
wafers, gallium-doped silicon wafers can
improve the efficiency of PERC cells.
There is no boron-oxygen complex in
gallium-doped PERC cells, so there is not
the usual phenomenon of boron-oxygen
LID. In the recent white paper Galliumdoped monocrystalline silicon fully solves the
problem of a PERC module’s LID, LONGi has
summarized its findings on the subject,
supported by related studies.
Research strongly indicates that the
application of gallium-doped silicon wafers
can effectively mitigate the initial LID from
which cells using boron-doped p-type
silicon wafers have long suffered.
The LONGi team conducted an LID test of
gallium-doped and boron-doped PERC cells.
The test used LONGi’s mass-produced
bifacial PERC cells (which had a cell
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I

n the solar industry, PERC cell technology
is achieving record efficiencies of more
than 24%. These higher efficiencies are
enabling better LCOE for solar installations.
While record efficiencies are good, what
counts more are conversion efficiency
averages in volume production and
efficiency stability over time.
Experts have consistently pointed out the
challenges that PERC technology faces soon
after installation with regard to potential
degradation effects. LONGi Solar has been
working to address the issue of lightinduced degradation (LID) in PERC cells
and modules to prevent degradation issues
and offer the best quality modules.
In the past few years, another solar cell/
module efficiency degradation phenomenon
has caught everyone’s attention: light and
elevated temperature induced degradation,
or LeTID.
LeTID is believed to be caused by
interaction between metal impurity and
hydrogen in wafers. With gallium-doped
wafers it is easier to control LeTID in solar
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FIGURE 3: ACCELERATED LID TEST
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efficiency of about 22.7%). Following is part
of the test scheme including the test item,
type and quantity of cells.

TEST RESULTS
1sun, 75°C: To fully reflect the LeTID,
LONGi adopted a test temperature of 75°C.
Figure 2 (above) shows the 264-hour test
results at 1sun, 75°C. The boron-doped cell
degrades to a maximum of 2.3% at 8 hours
and then recovers to a stable value of 1.3% at
96 hours. The degradation value of galliumdoped cells is basically stable at 96 hours at
1.2%, and then slowly degraded to 1.3% (216
hours) and then recovered slightly.
x10suns, >100°C: The LeTID process can
be accelerated by adopting ×10suns, >100°C.
The test results of gallium-doped PERC
cells under this method are shown in Figure
3 (above right). Using this test method, the
gallium-doped cell also experienced a
process of first degrading and then
returning to stability. The degradation
reached the maximum value of 1.05% at 5
minutes and began to stabilize at a fairly low
level of 0.3% at 90 minutes.

Image supplied

RESULTS BACKED BY
INDEPENDENT RESEARCH
Tine U. Naerland from Arizona State
University (along with other researchers)
studied the minority carrier lifetime
degradation of indium-doped, galliumdoped and boron-doped silicon wafers
without impurities at room temperature
25°C, as shown in Figure 4 (left).
It can be seen that the minority carrier
lifetime of gallium-doped silicon wafers
basically maintains a constant value of
about 300μs after 104s light exposure, while
those of boron-doped and indium-doped
silicon wafers degrade continuously and
greatly. Therefore, under low-temperature
light conditions, the gallium-doped silicon
wafer is relatively stable and basically has
no degradation. However, in the case of
www.ecogeneration.com.au
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actual outdoor exposure, the working
temperature of the cell will exceed 60°C,
and the gallium-doped cell will also have a
certain degree of LeTID under the action of
temperature. Her research clearly
supplements LONGi’s test results of the LID
of gallium-doped PERC cells and
regenerated boron-doped PERC cells at
different temperatures.
Another related research has been made
by Nicholas Grant and John Murphy from
the University of Warwick who recently
studied the viability of indium doping and
found that its relatively deep acceptor level
limits its potential. “Gallium-doped silicon
has demonstrated very stable and high
lifetimes when subject to extended
illumination. There have also not been any
known detrimental recombination active
defects,” said Grant in a recent interaction
with a leading solar industry journal.
The application of gallium-doped silicon
wafers can effectively mitigate the initial
LID from which cells using boron-doped
p-type silicon wafers have long suffered.
Hence, gallium-doped silicon does not
require the additional stabilization steps
used to mitigate degradation, unlike the
boron-doped status quo. The average
efficiency of gallium-doped cells is 0.09%
higher than that of boron-doped cells.
“My team performed stabilization testing
and no significant degradation of the PERC
solar cells utilizing gallium-doped silicon
substrate was observed,” he said.
“In contrast, we did observe significant
degradation for an equivalent PERC solar
cell with a boron-doped silicon substrate
under the same experimental conditions.”

48
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Gallium-doped wafers suffer
lower degradation levels.

academic literature on the topic, this shows
that LONGi’s new approach to Ga-doped
mono wafers can solve LID problems
inherent with PERC technology.
As a result, LONGi has acquired licenses
from Shin-Etsu Chemical (a leader in
gallium-doped silicon growth) to
manufacture gallium-based technologies.
The technical team at LONGi has reduced
high costs in the production of galliumdoped silicon through in-house
technological innovation. LONGi is now
able to deliver Ga-doped wafers at a similar
price to B-doped wafers.
Gallium-doped silicon solar modules
will be more cost-effective in practical
applications though reduction in
degradation, decrease in cost and increases
in reliability.

THE WAY FORWARD
LONGi’s testing of gallium-doped PERC
cells at different temperatures shows that
compared with boron-doped cells, galliumdoped cells show significantly lower
degradation. Combined with credible

Dr Fang Hongbin
is product
director at
LONGi Solar.
Xxxxx
xxxxx
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Tips for buying a
PV power station
Solar installers can prove their worth to customers by applying stringent standards
when selecting modules, writes Michelle McCann.
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largest to date is Limondale, near Balranald,
NSW, with almost 350MW (DC), and many
larger plants are in the planning stages.
But back to the rooftops of Australia. It is
not widely known that we lead the world in
terms of solar installed per capita, with
600W per person.
Our PV systems are cheap and our
electricity prices are high, driving these
phenomenal rates of deployment. APVI
reports that residential solar covers 25% of
free-standing homes and more than 70% in
some urban areas.
With a payback time of 3-5 years being
typical, for many customers it’s a question of
why wouldn’t you install a PV system?
In this article, I argue that you shouldn’t
install a PV system – you should install a
good PV system.
With such a short payback time, some
argue that a cheap system is fine – if you
replace it after six years, you still win.
Leaving aside the ethics of participating

in such a disposable economy, associated
questions about true costs and the risks of
not making it to six years, I would argue
that installers and customers both win more
if you install a system that will last, even if
your initial payback time is higher. Why
wouldn’t you want to win more?

HOW TO WIN MORE
Most PV panels are made from silicon, and
silicon over-performs at its job. Silicon and
the silicon solar cell at the core of a panel
remains the most expensive component by
far. It is ironic, then, in that by demanding
ever cheaper products we, the market, have
pushed manufacturers to cut costs where
they can – in the cheap(ish) components
that surround our solar cells and protect
them from the elements in the outdoors.
Saving money on these components
reduces longevity.
As we build out our distributed PV power
plant on a large scale, every year, what

Image supplied

T

he rooftop PV market is booming,
with almost 2GW installed in 2019. In
the world of coal-fired power plants, if
we call Loy Yang A and Loy Yang B in
Victoria a single power station then it is
Australia’s largest power plant at 3.2GW.
Without combining the Loy Yangs,
Australia’s largest coal-fired power plant is
Eraring Power Station on the western shore
of Lake Macquarie, NSW. It has four “turboalternators” and a total capacity of 2.9GW.
The rooftop market is a distributed power
station on the scale of the largest coal-fired
power plants in the country.
We are building one of these large,
distributed power stations on our rooftops
every year. Whichever way you cut it, the
rooftop market is no hobby farm.
As an aside, coal-fired power plants do not
have a monopoly on big; the largest PV plant
in the world is the Bhadla Solar Park in
India, at over 2.2GW (DC). Australia, too,
does increasingly large solar plants. Our
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quality checks are we doing before we
install a system? Are we checking that it
works on an on-going basis? And who is the
“we” in this case? The end user? The
government? The installer?
Even if some portion of this distributed
power plant is supported by government
funding, it is unlikely that government will
mandate higher-performing, longer-lasting
PV panels. You can (and you have the right
to) buy a cheap washing machine that won’t
last long, and you also have the right to buy
a cheap PV system that won’t last long.
This leaves our “we” as the end user and
the installer. The problem facing both of
these groups is getting reliable information
about the likely longevity of a system and its
initial performance.
Last issue we looked at good
procurement processes for a large power
plant. We identified five key steps to take:
start with the specifications for a good
product; check the components are
produced well in the factory; conduct spot
checks on what arrives in country; keep an
eye on things once the farm is up and
running and, of course; link all of the above
in a tight contract with the manufacturer.
Since we are building a large power plant
across the rooftops of Australia, we need a
way to transfer these same steps into the
rooftop market, acknowledging that the
procurement team for our distributed power
station is also distributed, around kitchen
tables and small businesses across Australia.
At PV Lab Australia, we have tested solar
panels used in more than 2GW of power
plants across the country and we are very

sure it’s possible (and common) to purchase
poor product here. It’s also very possible to
purchase good product. We are working on
presenting a transparent view of what is
available on the Australian market on an
ongoing basis. In the meantime, there are a
lot of things installers can do:
Consider taking some quality steps. Do
you spot check the performance of the

too good to be true, it probably is too good to
be true, even if you don’t always know why
that’s the case.
Hold back a small portion of the payment
(5-10%) until you are happy with the
product and the results of any testing. A
supplier that is happy to back their product
will welcome this as a differentiator for
them in the market.

It is ironic that by demanding ever cheaper
products the market has pushed manufacturers
to cut costs in the components that surround our
solar cells and protect them from the elements.
products you install? This will provide a
differentiator for you to sell against.
If you use a distribution centre, ask what
quality steps they are taking. Are they
getting product spot checked? If you find an
issue, what recourse do they offer?
With even moderate volumes it is
possible to push manufacturers and
suppliers on the contractual terms.
Do you have agreed and objectively
verifiable performance standards in your
purchasing contracts with commercial
resolutions pre-agreed if substandard
shipments are received?
Are you using subcontractors? Does the
way you pay your subcontractors incentivise
a quality outcome?
Use your nose. If a deal on panels smells

NEXT TIME
So, in summary, keep on buying PV, but buy
well. From our side, at PV Lab, we’ll make
sure we shout about the quality of the
Australian market from the rooftops (if
there’s space enough left to stand with all
those PV systems).

Dr Michelle
McCann is a
partner at PV
Lab Australia
and has twice
held a world
record for
high-efficiency
solar cells.

www.skillbuild.edu.au
1800 059 170
RTO 70059
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Stand Alone Power
System Courses

• Practical work with three systems, solar pumping,
ground mount systems, generators, wind and solar
• Delivered by experts in their fields
who are working in the industry
• Substantial design work using real jobs
• All work completed prior to, or in the class
• Support after the course – all participants have access to
technical advice from our engineers and electricians

Visit our website
for course dates
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Your local Aldi supermarket has “the perfect
load” for a 100kW PV system, Epho says.

Epho’s rapid Aldi rollout: 100
systems in 100 workdays

S

olar makes sense for businesses that
operate from sunup to sundown,
seven days a week, but the clean
(and cheap) energy solution has been
slower to catch on with owners of
commercial and industrial operations than
it has with households. As more systems are
attached to warehouses and workplaces,
however, the word is spreading. It helps
when a large business client is switched
on to the potential in solar and has a longterm view about working with an
installation company.
Epho Commercial Solar’s work for the
Aldi chain of supermarkets is an example of
a corporate nudge towards sustainability
begun five or so years ago which has since
turned into an energised partnership.
In August, the installer announced it had
completed 100 new systems at Aldi sites
over 100 business days, which takes the
retailer’s tally of outlets with PV to more
than 200.
“What they’ve shown is that the question
shouldn’t be why solar should go on a
commercial or industrial roof, the question
should be why not,” says Epho managing
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director Oliver Hartley. “There really is no
reason anymore not to have solar on any of
those buildings.”
Aldi stores around Australia are generally
quite similar in size and layout, and after
looking at so many locations Epho deduced a
100kW PV system is almost a standard fit.
“The coincidence with Aldi is that a
100kW solar system is what they basically
need to offset their daytime demand, and
100kW is also what generally fits onto an
Aldi store, and in terms of the STCs 100kW
is a good size as well,” Hartley says. “It’s just
a really good match.”

SOLE SUPPLIER
It makes a big difference to work with a
company that approaches the rollout of PV
across its properties – owned and leased –
as a partnership with one supplier, he says,
although Aldi started out on its solar
journey by employing a few different
installation companies attracted via tenders.
“On the back of [being chosen as sole
supplier] we could really go at this
differently than we normally do,” Hartley
says. “We sat down and applied a more

industrial thinking around it. Aldi was the
first [client] that literally put their whole
portfolio together and worked with
someone like us to make it happen. That’s
really exciting.”
An Aldi supermarket has the perfect load
profile for a 100kW PV array, says Epho head
of operations Luke Butterworth. “The
systems export next to nothing and provide
such a high percentage of their daytime
consumption, it’s incredible.”
As the sun comes up, workers are packing
shelves and working the fridges. Energy use
creeps up steadily to plateau through most
of the day to then taper off towards
nightfall. “It almost looks like a solar
generation curve. The 100kW mark is a
beautiful balance between export and
consumption.”
For an installer, a generally uniform
layout and load means system design can
be streamlined.
“That’s really the key to delivering 100
stores in 100 business days,” says
Butterworth. “The way we manage that
is critical. It’s a standardised set of
inverters, standardised modules, same

Image supplied

Supermarket chain Aldi’s commitment to clean energy is a prime opportunity to treat PV
like a production line, says the commercial solar installation company.
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A portfolio of properties
allows for great bargaining power.

monitoring, same switchboards, same
cabling, same DC isolators, same
communications system. You try to make
that as lean a process as possible.”

RIG RUNDOWN
Epho’s first job for the retailer utilised
Enphase panels with microinverters to
compensate for a shading issue. Later jobs
saw ABB string inverters used before a
switch to Huawei, “which have proven to be
very good inverters,” Butterworth says.
Modules have mainly consisted of Trina
DuoMax glass-on-glass with Q Cells
modules chosen for sites with higher
cyclone risk.
It makes a big difference to choose
suppliers for proximity to projects, he says,
in case of setbacks and problems with
transport. And buying in volume offers a

great advantage, where suppliers are
grateful to lock in orders.
The systems include solar monitoring by
Meteocontrol, a German product originally
designed for utility-scale PV in Europe. Aldi
analyses its own energy generation and
consumption. “They are very forwardthinking in that space,” Butterworth says.
Epho has so far completed 24MW of PV
projects for the German retailer, about
75,000 panels, starting with a store in
Tweed Heads, NSW, and a six-star green
star site in Scoresby, Victoria. The installer
has also designed, constructed and now
operates urban solar power stations on
Aldi’s distribution centres in Regency Park,
South Australia (650kW), Brendale,
Queensland (1MW), and Derrimut (1.4MW)

SOLAR IN OUR CITIES
Solar around Australia is entering a difficult
patch, as transmission is talked about to link
far-away utility-scale plants with
metropolitan load and networks grumble
about ever-rising exports from residential
systems. The mostly naked rooftops of
commercial and industrial zones in the
major cities are screaming out to be
plastered with PV.
Hartley says Aldi’s progressive attitude
towards a clean energy rollout shows the
way for solar in cities to solve everyone’s
energy problems.
“This is much faster than you could build
a utility-scale solar farm, if you think about
approvals, environmental impact statement,
community consultation, network

“The systems export next to nothing and
provide such a high percentage of their daytime
consumption, it’s incredible.”
and Dandenong, Victoria (1.5MW).
“That’s where you can get to in terms of
efficiency if you really look at this as a
program rather than individual projects,”
Hartley says. “Because we’ve worked with
Aldi for so many years already everything
just runs so much more smoothly than with
a lot of other programs. Over the years Aldi
and Epho learned what suits Aldi best.”
Hartley says there is “tens of gigawatts”
of potential for C&I solar around
Australia. “We would love to see this
potential utilised.”

approval,” he says. “With commercial and
industrial you can deploy solar much more
quickly where it is needed, in urban areas,
and get the benefits quicker with zero
environmental impact.”
The commitment to solar is part of Aldi’s
pledged to source all its electricity from
renewable resources by the end of next
year. The company has signed wind offtake
deals with the Collector Wind Farm in
NSW and Dundonnell Wind Farm in
Victoria and cut emissions by 40% from
a 2012 benchmark.

Image supplied
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Half-cell technology is
gaining traction in the
solar module market.

JinkoSolar ramps up output
as developers turn to
500W-plus module solutions

How did high-output panels evolve? Was
it customer demand or competition
among manufacturers?
Before, solar farms were fighting on LCOE
calculations with coal, nuclear and other
energy generations, but in the last five years
that barrier has been crossed and now the
real competition on LCOE is between wind
and solar. As we know, globally it has
become harder to achieve both viable PPAs
and finance, together with the reduction of
government subsidies such as LGC.
Solar projects are pushing for lower
LCOE, and this is not just the result of a
mere calculation of dollar per watt on the
module itself. In fact, EPC and project
owners are also looking for a balanced
system where the combination of higher
efficiency and higher power output, together
with trackers and bifacial technology, can
give a great contribution to reduce LCOE,
and same goes for residential and
commercial markets as the competition is
quite strong in those sectors.
In the past years we forecast that the
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module power class would evolve by 5-10W
each year. Now to everyone’s surprise we
are achieving an exponential escalation in
terms of module power output: from 250W
to 470W modules over the past five years we
are now witnessing a 50-100W jump just
from 2019 to 2020.
Although mono PERC is now mature on
the technology side, there are several new
technologies driving change. On the module
level there is half-cut, multi-busbars, tiling
ribbon and bifacial technologies. Emerging
technologies such as gallium doping and
N-type are also helping boost the modules
performance even further.
Can you talk about the changes in wafer
sizes in the industry and how buyers
are responding?
Since their launch, there is a very strong
demand for 500W-plus modules,
especially in the utility sector. Project
developers are looking at better ROIs and
EPCs aim to achieve a faster installation
and space optimisation, with less

modules and trackers to be installed.
So, bigger wafer products make sense as
they bring a reduction of 10% in BOS,
require less trackers and have a smaller
footprint. On top of that we have a
bifacial variation which gives an
additional 10% generation.
We have seen many different wafer sizes
from 2019 to 2020 and although each
module product has its own advantage there
are also challenges to overcome, such as
higher current or voltage, mechanical
loading on mounting solutions and logistics,
pushing the industry to evolve.
Personally, I am glad to see the market –
and especially the major manufactures – has
come to an agreement on certain cell sizes,
either 182mm or 210mm, which will help to
bring back the focus on improvements at
module level and cell efficiency.
Are buyers holding off on orders to see
how high-output panels perform?
The demand is very strong for all types.
Utility-scale and commercial are welcoming
the shift to 500W-plus as we can see in
many tenders and EOIs for 2021 projects.
But if projects make commercial sense
and have ticked all the boxes, developers
won’t wait for the next generation of
modules. This market moves so fast that
when a project reaches COD, the next
generation of PV modules will be already
on the market, so you cannot be always on

Image supplied

JinkoSolar’s R&D team is always pushing the boundaries as
developers of solar applications large and small demand
higher output and leaner costs. EcoGeneration spoke to
JinkoSolar Australia and New Zealand technical service
manager Dan Su about trends in delivery among large
commercial and utility-scale projects.
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“In the end it is all about economics and
return on investment, and that derives from
the usage of higher-output modules.”

Dan Su expects PV systems large and small will adapt
to high-output modules in a compact format.

Image supplied

top of the tech curve. Because of the
covid-19 pandemic, projects have slowed
slightly, so during transition phase there
are projects that are still going for closure
with our 470W Tiger module, launched in
late 2019.
With regard to the residential market,
considering also the trends towards 6.6kW
system, 330W is still the most popular
panel, but we can see the increasing
demand on higher output modules, such as
the 370W and 390W N-type that
JinkoSolar launched earlier this year. We
are also expecting big wafer products to be
deployed in this market shortly.

Can high-output panels be deployed
simply at utility scale or do they suit
different types of system design?
Recently the gap between utility-scale solar
farms and C&I space is diminishing. If
before commercial and industrial projects
were closer to residential market, they have
now started adapting to utility-scale solar
farms and implementing the same model.
Physical size of the module sometimes
becomes a limitation for rooftop installation
and therefore we are upgrading our product
line from 330W to 370W or 390W, as well as
adapting to the size-wise big wafer products,
which are still less than 2m in length.
We believe these high-output modules in
a compact format shall be more visible
across the market segments and system
designs. In the end it is all about economics
and ROI, and that derives from the usage of
higher-output modules.
What are some details of the cell
technology that allow higher output?
The technology used for big modules is
not new, and for years manufacturers have

been trying to find the balance between
efficiency, power class and performance, at
both module and cell level.
We can’t just keep sizing up with the
same p-type wafer, to improve cell efficiency
we have introduced N-type technology
which can reach over 24% cell efficiency.
N-type also helps improve the degradation
and therefore it assures a long-term return
on investment.
Speaking of output improvements, one of
the main issues to address is the “power
density”, and JinkoSolar has introduced
the tiling ribbon technology, that allows to
reach the balance between higher power
and size. Besides, JinkoSolar is the first
manufacturer to introduce 78- and 66-cell
products instead of the traditional 72 and
60 cells, and this is a simple but very
efficient upgrade.
JinkoSolar took this initiative launching
bigger-size modules with Tiger 470W in
September 2019, now the whole industry has
come up with a similar module size and the
system companies are ready to adapt their
products to these modules.

Demand for 370W and 390W N-type modules
is building among residential installers.
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Clean energy market wrap
LARGE-SCALE GENERATION
CERTIFICATE (LGC) MARKET

would lead to a sharp reduction in solar
sales and hence STC supply. In contrast, the
opposite has happened. With households
increasingly at home during the day, sales
have climbed as householders seek to offset
their daytime consumption. The spot
market has since softened from the mid$39s to the low-$38s as STC supply and the
projected surplus for 2020 has grown across
the usually quieter winter months.
The weekly target of 706,000 STCs
submitted for 2020 has been eclipsed by a
weekly average submissions figure of
852,000. Were that figure to remain steady
until year’s end, a surplus of circa 7 million
STCs will be rolled into 2021. However, in
most years the second half of the year yields
considerably higher submission rates, hence
that figure may actually be larger.

Much like 2019, the story in the 2020 LGC
market has been one of diminishing forecast
surpluses as project delays, constraints and
a below average winter for wind generation
again impact expected LGC output. Prices
in the spot, while less volatile than 2019,
have still been strong, sitting in the low$40s over recent months. Yet across August
volatility and prices were both on the rise,
with the spot/Cal 20 surpassing the mid
$40s for the first time since early February.
Despite reductions in expected supply, a
healthy surplus may prevail once a
combination of the impact of covid-19 and
any penalty payments contribute to an
under-surrender for the 2020 compliance
year. There is still time for dramatic activity.
In later vintages the Cal 21 market
climbed to trade actively in the low-$30s,
sitting at $33.50 at the time of writing. The
Cal 22s were also higher sitting in the mid$22s and the Cal 23s at $13.

ENERGY EFFICIENCY MARKETS
(VEECs AND ESCs)
It has proved an extraordinary year for the
VEEC, too, which was in the middle of a
consultation process that was set to make
major changes to the scheme when the
covid-19 crisis hit. The ensuing health and
economic problems have seen the major
source of supply (residential lighting)
suspended for almost six months and forced
the department to have to delay and water-

SMALL-SCALE TECHNOLOGY
CERTIFICATE (STC) MARKET
This has been an amazing year in the STC
market, with strong creation and very high
pricing coinciding across much of the first
half, owing to the expectation that covid-19
$/MWh

down virtually all those changes. With
uncertainty surrounding what changes
would be made and when and the initial
success against the virus quickly being
replaced by stage four restrictions (which
significantly reduced installation activity),
VEEC prices were volatile across the middle
of year. The spot and forward markets
traded between $29 and $35, sitting in the
high-$33s at the time of writing.
Continuing a trend seen in recent years,
though coming in contrast to what many
believed to be likely this time around, June
saw about 1.1 million ESCs registered. Spot
prices at one stage reached the mid-$23s
before recovering in late June to spend the
next two months between $24.25 and $26.20.
Interestingly, ESC registrations across
that time were again not as soft as many
anticipated, however pricing was mildly
positive throughout. The review being
undertaken of the scheme continues to
consult with decisions on the profile of the
target out to 2030 as well as the treatment of
lighting and introduction of new
methodologies still yet to be determined.
The above information has been provided by
TFS Green and relates, unless otherwise
indicated, to the spot prices in Australian
dollars, as of August 28, 2020.

WEEKLY STC SUBMISSIONS
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Dec 19

Feb 20

Weekly submissions required to meet 2019 target (RHS)

Apr 20

Jun 20

Aug 20

Weekly submissions to meet 2020 non-binding estimate (RHS)
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DOMESTIC

CREATION

SPOT PRICE ($AU)

LGC — Large-scale Generation Certificates

268,563,733

46.75

STC — Small-scale Technology Certificates

276,279,496

38.30

VEEC — Victorian Energy Efficient Certificates

61,569,839

33.65

ESC — NSW Energy Saving Certificates

35,305,194

26.20

INTERNATIONAL

DEC ’20 PRICE (€)

DEC ’20 PRICE ($AU)

EUA — European Emission Allowances

28.39

46.14

CEC Wind Industry Forum
Online, 15-29 September 2020
reservations.cleanenergycouncil.org.au/WindIndustry-Forum-Webinar-Series-2020

The International Microgrid Event

ENERGY EFFICIENCY DAILY CLOSING SPOT PRICE

Online, 22-24 September 2020
iqpc.com/events-international-microgrid/

40

$/tonne CO2 equiv

CALENDAR
OF EVENTS

36

Australian Decarbonisation
Conference

32

Online, 23-24 September 2020
informa.com.au/event/conference/australiandecarbonisation-conference/

28

Spencer Gulf Renewable Energy
Conference

24

Online, 12-13 October 2020
informa.com.au/event/conference/southaustralian-renewable-energy-conference/

ESC

20

VEEC

Solar Asset Management
Australia virtual journey
Aug 20

Jul 20

Jun 20

May 20

Apr 20

Mar 20

Feb 20

Jan 20

Dec 19

Nov 19

Oct 19

Sep 19

Aug 19

16

Online, November 2020
australia.solar-asset.management/
register-here

Australian Clean Fuels Summit
Canberra, 10 November 2020
bioenergyaustralia.org.au/events/59621/

ENERGY EFFICIENCY DAILY CLOSING LGC PRICE
60

Australian Hydrogen Conference

55

$/tonne CO2 equiv

Online, 16-18 November 2020
informa.com.au/event/conference/australianhydrogen-conference/

SPOT LGC PRICE (2019)
SPOT LGC PRICE (2020)

50

AFR Energy and Climate Summit

45

Sydney and online, 23-24 November 2020
nationalpolicyseries.com.au/afr-energyclimate-summit/

40

13th Energy Storage Forum

35

Sydney, 24-25 November 2020
energystorageforum.com/residential-energystorage-australia

30

SWC50 – The Century of Solar
Online, 2-4 December 2020
swc50.org/

Marco Stella is senior broker, environmental markets at TFS Green
Australia. The TFS Green Australia team provides project and
transactional environmental market brokerage and data services across
all domestic and international
renewable energy, energy
efficiency and carbon markets.
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Aug 20

Jul 20

Jun 20

May 20

Apr 20

Mar 20

Feb 20

Jan 20

Dec 19

Nov 19

Oct 19

Sep 19

Aug 19

25

Queensland Energy 2.0
Online, 7-8 December 2020
informa.com.au/event/conference/queenslandenergy-2-0

Offshore Wind Australia
Conference 2020
Melbourne, 4 March 2021
offshorewindaustralia.com.au/

EN2021
Brisbane, 3-5 March 2021
energynetworksconference.com.au/
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‘It’s a
great job’
George Auchterlonie, director and installer at Renewable Energy Solutions Tasmania,
has seen the solar sector rip ahead from where it was just 10 years ago.
You’ve been working in solar for 10 years.
What was solar like a decade ago?
I got into it just before the boom. I had three
crews on the road between 2012 and 2014. It
was just crazy. It was all about speed and
getting jobs done for mainland companies
back in the early days. I didn’t really have
my own client base back then. We don’t
work for any mainland crowds anymore.
What drove the boom and how much did
customers know about solar back then?
A lot of large companies had been slapped
together on a promise of a quick dollar.
Solar was still reasonably expensive for the
customer but because of the heavy rebates
and good feed-in tariff offers it made sense.
There were a lot of sharks in the industry.
It took off more than Australia and the
industry were ready for.
The standards certainly weren’t there; the
inspectors didn’t really know what they
were looking at. There was no conduit
through the rooves; you’d go along with a
staple gun and clip the DC to any bit of
timber you could find. As long as it looked
neat, that was passable.
Do you think Angus Taylor’s idea of an
inquiry into solar is warranted?
It’s probably a consideration that needs to be
looked at for the industry. I don’t think the
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Clean Energy Council and the Clean Energy
Regulator have managed to totally rein in
the unethical side of solar. We’re seeing a lot
less of it than we were up to about three to
four years ago. We welcome anything that’s
going to improve the reputation of the
industry for customers.

Is solar a good energy solution in
Tasmania, being so far south?
The fact is it’s off-the-scale awesome for
three months of the year, because it’s
daylight from 5am to 9.30pm, then it’s really
quite good for six months and awful for
three months.

What do you say to customers who have
heard bad stories about solar?
We tell them three things: choose an installer
you’re happy with and make sure it’s a local
installer; make sure the quality is there – you
don’t need to pay for Rolls-Royce gear but you
don’t want to pay for rubbish, and; make sure
the price is on point and the payback period is
within the five-year mark, give or take.
A good installer can talk around any
concerns about rooftop fires, which was on
the ABC’s 7.30 Report [in May 2019]. That
put a bit of fear through the industry. But
the industry is moving so fast that by the
time it hits the media it’s old things that
have happened. We’ve addressed a lot of the
issues with fires with rooftop isolators
through an improvement in the standard,
not that I think isolators are a good thing
per se. And I’d hate to go back to some of the
old jobs I installed in 2011, 2012. There were
no multi-hole cable glands for a start – you
were just using a heap of silicon in a onehole gland and doing it up.

Do you have an opinion about residential
battery storage?
My personal opinion is you don’t put a
battery on to save money. The payback
period is not there yet. But if you have
brown-outs regularly and need backup
power, or you want to feel good about using
your own power and helping the planet,
then they might be attractive.
Any advice for other installers?
It’s important to stay up to date on products
and technology. It’s hard, because you can’t
be everywhere, but it’s worth it.
Do you enjoy the job?
It’s a great job. It’s really nice to turn up
with a heap of stuff in the back of your ute
and trailer then put them all together and
the customer’s producing their own power.
You’ve created something, so it’s really
rewarding. You’ve helped the customer and
you’ve also helped the planet, albeit that
small amount.
www.ecogeneration.com.au
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Delivering true value 丨 Higher power, lower LCOE

Shaping the future.
Once again.
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