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Pair one of the world’s most advanced solar modules,
the Q.PEAK DUO-G6+, with Q.HOME+ESS HYB-G2’s
hybrid inverter and scalable battery solution (4 kWh up to 
12 kWh), to create one complete residential storage solution.

Engineered in Germany and manufactured in Korea, 
backed by the industry’s most powerful warranties and local 
support from the No. 1 solar cell manufacturer in the world*.
It’s the future in solar with a smart design for simple, 
seamless installations from the true solar experts. 
Get COMPLETE POWER from Q CELLS.

Discover why Q CELLS is the smartest choice 
for your business.  
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TEL: 1 800 Q CELLS | Hanwha Q CELLS Australia Pty Ltd
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CS Energy offers innovative retail contracts for large commercial and industrial customers
in Queensland, which combine our traditional baseload generation with renewable projects.
This approach provides a fixed price for lower carbon energy, without the hassle of
managing intermittent generation.

Looking for a renewable
energy solution?

Our retail division is focused on developing simple solutions in response to customer 
requirements. We can provide your business with tailored solutions that are the best fit for 
your procurement and sustainability objectives. Offers can be developed into long-term 
agreements that are simple, flexible and transparent.
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THE ECOGENERATION EDITORIAL BOARD

N
o-one ever said it would be easy to slowly replace one form of 
generation with a few di� erent ones. Of course it’s a big job. 
Firstly, the main contenders — wind and solar — are pretty 

predictable but not as much so as something you can fuel up with 
coal or gas and fl ick a switch to start. OK, so that means we need lots 
of wind and solar plants distributed around the country to level out 
supply as much as possible. That’s what’s happening, with brave 
investors and state governments backing this energy transition even 
as our national political leaders dither.

The next little dilemma, however, isn’t about generation — it’s 
about transmission. The NEM was designed to deliver about 28GW 
of output from more than 25 coal generators, built in sort-of-near 
proximity to the capitals and main towns. Today, 16 of those plants 
remain, sending out roughly 23GW. In 20 years they’ll all be shut.

But the NEM wasn’t designed to allow for hundreds of wind and 
solar plants spread far afi eld, where the gales and rays are world-
class, and what we have now is a bottleneck. New transmission is 
required pronto, writes the CEC’s Kane Thornton on page 12, to 
calm the nerves of much-needed developers and investors.

Not all solutions are utility-scale, however, and this issue is well 
populated with coverage of energy users doing it for themselves: the 
CEC Solar Awards, of course (page 32); a Q&A with Australia’s two 
biggest C&I solar companies (page 58), and; research on how feed-in 
tari� s can inspire uptake of solar (page 22).

And let’s not forget demand response and waste-to-energy!
Have fun reading about the future — before it happens.

Jeremy Chunn
EcoGeneration editor
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CAN’T WAIT FOR THE NEXT EDITION OF ECOGENERATION? 
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» The latest in policy

» Project updates

» Industry news

S
outh Australia’s Solar River Project has chosen GE Re newable 
Energy for a 100MW/300MWh storage system, called the 
Reservoir, to be coupled to 200MW of solar PV generation. 

The South Australia grid has one of the peakiest loads in the world, 
and the owners expect the battery energy storage system will allow the 
plant to deliver fi rm generation and help smooth peaks, contributing to 
a more stable network for years to come.
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PV for your EV

N
ew technology from Australia’s 
national science agency, CSIRO, 
will link rooftop solar and 

batteries to support electric vehicle 
charging, even in the height of summer. 

The technology also supports 
charging of multiple vehicles in areas 
with limited access to grid power 
– such as home garages and public 
carparks – where the charge rate would 
otherwise be limited. 

Funded by the Victorian Government 
and in collaboration with Delta 
Electronics and Nissan Australia, 
CSIRO researchers developed and 
tested the system, incorporating a 
range of heat management strategies to 
ensure batteries are charged and 
discharged e�  ciently.

Three solar charging modules have 
been installed at Nissan Headquarters 
in Dandenong, each capable of charging 
four vehicles. They will be tested and 
evaluated over 200 days, including the 
peak summer period. 

Following the test period, project 
partners will evaluate data collected 
throughout the trial, with the intention 
of confi rming associated environmental 
and cost benefi ts.

GE storage picked for 
200MW solar project

Cattle Hill 
Wind Farm 
turns a corner

A
ll the big parts have been 
delivered to the Cattle Hill Wind 
Farm project site in Tasmania, 

a project part owned by turbine-maker 
Goldwind. Transportation of turbine 
components started in March, following 
$10 million of road upgrades in the 
Central Highlands area. 

About 528 oversize loads have been 
transported to the project site, with 
20% of tower components being 
manufactured locally by Haywards and 
transported from Launceston.

Leigh Walters, Goldwind project 
director for the Cattle Hill Wind Farm, 
said the fi nal delivery is a signifi cant 
milestone for the project.

Construction of the project is 
progressing well, says Goldwind, with 
22 of 48 turbines fully installed and two 
main cranes on site.

What solar has 
taught the Top End

T
he Northern Territory’s Power and Water 
Corporation has released learnings from 
its Solar Energy Transformation 

Program, or SETuP, the largest isolated o� -grid 
solar program in remote Australian 
communities. Completed in April, SETuP saw 
the rollout of 10MW of solar in 25 remote 
Northern Territory Aboriginal communities, 
integrating utility solar and battery storage into 
existing diesel power stations.

The publicly-available resources include 
detailed case studies, technical and engineering 
lessons learned, project management 
approaches and community engagement 
strategies from the program.

Among the documents is an updated solar-
diesel mini-grid handbook, which is a general 
guide to power supply in remote isolated grids 
with existing diesel generation. 

A comprehensive technical document about 
the Daly River diesel, o�  grid solar and battery 
project also forms part of the online resources. 
Through the project, 94 million litres of diesel is 
expected to be saved over a 25-year period.

NEWS IN BRIEF
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The South Australia grid has one of the peakiest loads in the world, 
and the owners expect the battery energy storage system will allow the 
plant to deliver fi rm generation and help smooth peaks, contributing to 
a more stable network for years to come.
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PV for your EV

N
ew technology from Australia’s 
national science agency, CSIRO, 
will link rooftop solar and 

batteries to support electric vehicle 
charging, even in the height of summer. 

The technology also supports 
charging of multiple vehicles in areas 
with limited access to grid power 
– such as home garages and public 
carparks – where the charge rate would 
otherwise be limited. 

Funded by the Victorian Government 
and in collaboration with Delta 
Electronics and Nissan Australia, 
CSIRO researchers developed and 
tested the system, incorporating a 
range of heat management strategies to 
ensure batteries are charged and 
discharged e�  ciently.

Three solar charging modules have 
been installed at Nissan Headquarters 
in Dandenong, each capable of charging 
four vehicles. They will be tested and 
evaluated over 200 days, including the 
peak summer period. 

Following the test period, project 
partners will evaluate data collected 
throughout the trial, with the intention 
of confi rming associated environmental 
and cost benefi ts.

GE storage picked for 
200MW solar project

Cattle Hill 
Wind Farm 
turns a corner

A
ll the big parts have been 
delivered to the Cattle Hill Wind 
Farm project site in Tasmania, 

a project part owned by turbine-maker 
Goldwind. Transportation of turbine 
components started in March, following 
$10 million of road upgrades in the 
Central Highlands area. 

About 528 oversize loads have been 
transported to the project site, with 
20% of tower components being 
manufactured locally by Haywards and 
transported from Launceston.

Leigh Walters, Goldwind project 
director for the Cattle Hill Wind Farm, 
said the fi nal delivery is a signifi cant 
milestone for the project.

Construction of the project is 
progressing well, says Goldwind, with 
22 of 48 turbines fully installed and two 
main cranes on site.

What solar has 
taught the Top End

T
he Northern Territory’s Power and Water 
Corporation has released learnings from 
its Solar Energy Transformation 

Program, or SETuP, the largest isolated o� -grid 
solar program in remote Australian 
communities. Completed in April, SETuP saw 
the rollout of 10MW of solar in 25 remote 
Northern Territory Aboriginal communities, 
integrating utility solar and battery storage into 
existing diesel power stations.

The publicly-available resources include 
detailed case studies, technical and engineering 
lessons learned, project management 
approaches and community engagement 
strategies from the program.

Among the documents is an updated solar-
diesel mini-grid handbook, which is a general 
guide to power supply in remote isolated grids 
with existing diesel generation. 

A comprehensive technical document about 
the Daly River diesel, o�  grid solar and battery 
project also forms part of the online resources. 
Through the project, 94 million litres of diesel is 
expected to be saved over a 25-year period.
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Wind will power 
coal capital 
Newcastle

N
ewcastle, Australia’s seventh 
largest city, awarded a 10-year 
power purchase agreement to 

energy retailer Flow Power to meet all 
its operational needs from the Sapphire 
Wind Farm in the north-east NSW 
region of New England.

Newcastle Lord Mayor Nuatali 
Nelmes said the PPA would save local 
rate payers around $1.8 million over 10 
years. “From January, the City will 
purchase enough renewable electricity 
to meet 100% of our operational 
electricity requirements,” Councillor 
Nelmes said. “Our power-purchase 
agreement means enough clean energy 
will be put into the grid to power every 
sportsground fl oodlight, local library, 
park-BBQ and any other facility 
council operates.”

Newcastle Council already uses 
500kW of solar generated on the 
rooftops of 10 facilities and will soon be 
generating 5MW from a solar farm at a 
landfi ll site west of the city. 

“My hope is that power from it will 
one day power our waste trucks and an 
organic recycling facility,” Nelmes said.

Heritage-listed 
island weaned 
off diesel

P
hoton Energy Engineering Australia 
will install a hybrid solar and battery 
storage system on Lord Howe Island, 

NSW, to cut reliance on diesel-generated 
power. A minimum 1.2MWp solar PV array 
and a battery system with over 3.2MWh 
capacity will be built on the island, about 
700km north-east of Sydney. The system 
will provide more than two-thirds of Lord 
Howe Island’s electricity.

Through the Australian Renewable 
Energy Agency, the federal government has 
provided $4.5 million towards the $11.1 
million project. The ground-mounted PV 
power facility combined with solar battery 
storage will be integrated with the local 
microgrid and diesel generators, which 
currently form the main power source for 
the island’s community.
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Acciona lights 
up to battler 
breast cancer

O
ctober was breast cancer awareness 
month in Australia, and Acciona’s 
Waubra Wind Farm supported the 

cause by turning one of its turbines pink.
As the sun went down, turbine 3B6 on top 

of Quoin Hill took on a pink hue to remind 
women that breast cancer remains the most 
common cancer among Australian women 
(excluding non-melanoma skin cancer).

Remember to be tested!

Hydrogen facility granted DA

A
ustralian Gas Networks has nabbed a DA for construction and operation of an 
$11.4 million hydrogen production facility to produce renewable hydrogen at the 
Tonsley Innovation District, south of Adelaide. Adelaide-based AGN expects fi rst 

production of hydrogen around mid-2020. 
“This is a signifi cant milestone in South Australia’s continuing transition to a cleaner 

energy future,” said AGN CEO Ben Wilson. “We will be building a 1.25MW electrolyser as 
the fi rst Australian demonstration project of its scale, with small quantities of renewable 
hydrogen produced and blended into the local gas distribution network next year. 

“This will enable residents in parts of the Adelaide suburb of Mitchell Park to become 
South Australia’s fi rst natural gas customers to receive a blended 5% renewable gas – a 
combination of natural gas and renewable hydrogen.” 
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INDUSTRY UPDATE

Kane Thornton has more than a 
decade’s experience in energy policy 
and leadership in the development  
of the renewable energy industry. 
Deconstructing industry trends and 
movements as well as federal and state 
renewable policies for the benefit of the 
wider industry, Kane’s column is a 
regular feature in EcoGeneration. 

Major transmission reform is happening but short-term improvements are also needed,  

writes Clean Energy Council chief executive Kane Thornton.

M
ost of Australia’s transmission 
infrastructure was built and paid for 
by governments in the 20th century 

to service large coal-fired power plants.  
As a result, the regulations governing the 
deployment of new transmission were 
focused on the construction of lines that 
moved high volumes of electricity from 
centralised generation sources. 

This model has been turned on its head as 
the rapid expansion of distributed large-
scale wind and solar projects has seen some 
of these plants built at locations which are 
not well serviced by transmission. 

The lack of necessary investment support 
for these new developments has resulted in 
considerable grid congestion, connection 
delays and increased costs for renewable 

investment (COGATI) review. The AEMC is 
proposing considerable changes to the way 
the NEM operates through the introduction 
of locational marginal pricing and financial 
transmission hedges. 

The clean energy industry has some 
initial concerns around this highly 
complex reform and is working with 
members on our response. One of our 
biggest concerns is that the proposal does 
not clearly address the key problem that 
transmission needs to be built to facilitate 
new generator connections. 

Another significant review is the Energy 
Security Board’s post-2025 market design, 
which will consider new capacity 
mechanisms, new markets for grid services 
and new ways of building and operating the 
network. These two reviews shouldn’t be 
rushed, but action is needed in the interim. 

Meanwhile the COAG Energy Council is 
working to action the Integrated System 
Plan, intended to assist with getting much-
needed transmission built. In particular, it 
should prioritise the establishment of two 
funds proposed by the ESB to progress the 
next wave of transmission investment: one 
that underwrites time-critical transmission 
projects and the other to connect Renewable 
Energy Zones. Implementing these two 
funds will bring forward necessary 
transmission investment.

Our market bodies should also work to 
improve the grid connection process and 
address MLF uncertainty. In particular, the 
AEMC is considering a rule change to 
transform the current MLF regime to an 
average loss factor (ALF) regime. It should 
support this proposal and make a rule 
change as soon as possible.

Reforming our transmission network is 
one of the most critical issues facing the 
Australian energy industry. 

If we can’t solve this problem now, new 
investment in clean energy generation will 
come to a grinding halt, which will inevitably 
lead to poor outcomes for reliability, power 
prices and emissions reduction.  

Reform required to unlock 
our electricity grid

energy projects. New wind and solar farms 
must now meet stricter technical and 
system strength requirements that require 
more complicated modelling and testing. 

This has caused severe delays in the 
approval of grid connection applications and 
has made the process more costly. 

Recently we have seen it affect generators 
that are already connected and operating in 
the NEM, with AEMO announcing 
curtailments to five solar farms in the West 
Murray region for oscillation issues.

On top of this, marginal loss factors 
(MLFs) are proving problematic for some 
wind and solar projects. MLF uncertainty 
and volatility have resulted in some 
projects having their revenue outlook 
slashed by tens of millions of dollars. This 
is affecting the viability of existing projects 
and deterring new entrants.

WE NEED MORE GRID INVESTMENT
Investment in the transmission network is 
failing to keep pace with the deployment of 
new wind and solar generation. This has 
resulted in significant congestion in areas 
that host some of Australia’s best wind and 
solar resources. Rising costs are a deterent 
for developers who may be considering 
investing in badly needed new generation.

Recently the Federal Government has 
made several announcements which 
should help. The first is a $102 million  
co-investment with the NSW Government 
to underwrite an upgrade of the 
interconnector with Queensland. 

The second is $1 billion for a Grid 
Reliability Fund to be managed by the 
CEFC. Eligible investments include 
transmission infrastructure, energy 
storage projects and projects short-listed 
for the Underwriting New Generation 
Investment program.

Australia’s energy market bodies have 
recognised the critical need for new 
transmission, with several market reviews 
currently underway. The biggest is the 
coordination of generation and transmission 
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RENEWABLES

How has the industry changed in the 

past 20 years?

The industry has changed dramatically over 
time — it’s pretty stunning when you think 
about it. When I started studying my 
masters in renewable energy in 1998, the 
largest wind farm in Australia was just over 
2MW, at Esperance, and solar PV was 
virtually non-existent in urban areas. Now 
we have gigawatts of capacity being built 
each year and most importantly have 
reached the point where no subsidies are 
required for large-scale renewable projects. 
The passion of everyone involved in the 
industry has remained the same, though.

What’s your favourite clean energy 

technology and why?

I admire the simplicity of solar PV and its 
infi nite scalability, but I equally like 
standing underneath a large wind turbine 
and watching the blades slice through the 
air with elegance and power. I have seen 
some large-scale solar thermal in the US 
and would love to see a project go ahead 
here but the economics look challenging.

Ever had your doubts about whether 

clean energy would go mainstream?

me. He proceeded to take from his ute tray 
an intact unexploded shell. He was 
confi dent it wasn’t live, but both myself and 
the First Solar team on site weren’t, so we 
immediately enacted the safety protocol 
around unexploded ordnance. I would have 
preferred a nice bottle of red.

Is this a dangerous industry? Is it hard 

on families?

In general terms I don’t think it is a 
dangerous industry, but it depends on your 
role. I wouldn’t want to be abseiling down a 
wind turbine blade to do maintenance, but 
the people who do that work are well 
trained and manage all the risks 
accordingly. Any role where you are away 
from family and friends on a regular basis 
can be tough and I know my wife is always 
happy to see me come home to share the 
load with our children.

What’s the best job in renewables?

I think any job you love is great, whether 
that’s installing panels on rooftops, 
studying power system dynamics or 
researching the latest battery storage 
chemistry. I love my role as a project 
developer because there is so much variety 
and I am across just about every part of a 
project from talking with landowners 
about cattle prices to defi ning fi nancial 
model inputs to the third decimal place 
– and everything in between. 

Defi nitely. When the initial Mandatory 
Renewable Energy Target was not expanded 
in the mid-2000s the industry had a 
signifi cant pause and the future looked grim 
for a year or two. And when Tony Abbott 
tried to “kill the RET” in 2014 it was 
defi nitely a period of high anxiety. 

What’s the biggest headache in 

renewables at the moment?

Network connection and marginal loss 
factors are probably the biggest issues 
across the industry. Our wide brown land 
provides boundless opportunities for 
renewable energy projects but integrating 
them into our electricity grid, in a 
technically stable and an economically 
e�  cient manner, is an ongoing challenge. 

Do you have any funny stories about 

projects you’ve worked on?

I led the fi rst large-scale solar farm in 
Australia, for Verve Energy at Greenough 
River. The site was an old WWII artillery 
range and we had to conduct unexploded 
ordnance surveys before we began 
construction. We were only a week or two 
into construction when the landowner 
turned up and told me he had a “present” for 

The clean energy sector is moving so fast it’s easy to forget 

how far we’ve come. Lacour Energy director Mark Rayner 

looks back at the past two decades in wonder.

My 20 years
in renewables

P
H

O
T

O
S

: S
U

P
P

L
IE

D

Switched on: Mark Rayner, 
right, has worked on solar 

projects, wind projects and 
who knows what next.
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SOCIAL LICENCE

W
ith a portfolio of four operating 
wind farms and a fifth under 
construction, Kirsten Lee has a keen 

appreciation for how Australians feel about 
turbine technology. The truth is, everyone 
feels differently. “No two weeks are ever the 
same in my job,” says Lee (pictured), the 
community relations coordinator for 
Acciona’s energy projects in Australia. 

Overall, communities are “generally very 
supportive”, she says, but a vocal minority 
remains in opposition. That’s understandable, 
when the turbines on a neighbour’s property 
are as high as a 50-storey building.

“Those in the city probably look at wind 
farms as that vast, whimsical piece of 
energy-generating machinery, and those in 
the country sometimes feel a little like they 
are paying the price for the rest of us to have 
electricity,” Lee tells EcoGeneration.

Where once the renewables industry may 
have been guilty of riding into towns to cut a 
deal about a project no matter what, these 
days developers understand not everyone 
accepts towering propellers just because 
they are “clean and green and a good thing”.

Country communities near clean energy 
projects have a pretty good grasp of 
renewables, but it’s Lee’s job to get them up 

them have been able to diversify to different 
cropping.” For farmers with large-volume 
buyers who suddenly find a better deal, 
wind income will push them through tough 
times. “From their side it’s generally a win.”

As for livestock, they love wind farms. 
The sheep at Acciona’s Mt Gellibrand plant 
rest in the shade cast by turbines during 
summer and congregate near the substation 
during winter, for example. 

THE NEIGHBOURS
A curly part of the development process is 
balancing the number of turbines among 
participating landowners, Lee says. It’s also 
interesting when a project is rebalanced to 
account for new technology, where greater 
capacity is yielded from fewer turbines. “It’s 
definitely a consideration, to keep all of our 
host landowners happy.”

The industry is looking at neighbour 
benefit programs to bring everyone along for 
the ride, Lee says. “Trying to get that 
program right is a tough one, because every 
community is so different.” 

Near Mortlake in Victoria there are more 
than 10 wind farms in various phases of 
development, with two under construction. 
“In [some] small townships there is a 
possibility they will be surrounded by wind 
farms,” says Lee. “The cumulative effect is 
an element we didn’t have 10 years ago.” 

close to turbines, to crane their necks and 
listen to their strange murmuring. “Some of 
the fear of the unknown gets taken away 
once you can stand and experience it for 
yourself,” she says. Most people are 
surprised by the sheer scale and expect the 
technology to be noisier than it is.

Suburbanites know that city skylines 
never stay the same, as new skyscrapers 
prickle into view. That doesn’t happen in the 
country, where families may have been 
rooted to their land for generations and a 
wind project is a very big deal in the 
surrounds. Those eager for rapid buildout of 
wind and solar need to accept that rural 
communities will be apprehensive. “It’s 
about balancing out that fear of the 
unknown,” Lee says. “How much is it really 
going to change my day-to-day life?” 

In an effort to bridge the gap between 
perception and reality, Acciona is working 
on virtual and augmented reality 
applications with Deakin University to 
make turbines as real as possible to 
residents in the project development phase.

Landowners who are paid to host turbines 
see the steady income as a welcome buffer to 
the volatility of agriculture. “It takes away 
the risk of a lot of their farming, and a few of 

Acciona’s Kirsten Lee sees both sides of the story from rural communities as they learn  

to live with the enormous wind projects that are slowly pushing coal aside.

Head in the air, feet  
on the ground
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SOCIAL LICENCE

W
ith a portfolio of four operating 
wind farms and a fifth under 
construction, Kirsten Lee has a keen 

appreciation for how Australians feel about 
turbine technology. The truth is, everyone 
feels differently. “No two weeks are ever the 
same in my job,” says Lee (pictured), the 
community relations coordinator for 
Acciona’s energy projects in Australia. 

Overall, communities are “generally very 
supportive”, she says, but a vocal minority 
remains in opposition. That’s understandable, 
when the turbines on a neighbour’s property 
are as high as a 50-storey building.

“Those in the city probably look at wind 
farms as that vast, whimsical piece of 
energy-generating machinery, and those in 
the country sometimes feel a little like they 
are paying the price for the rest of us to have 
electricity,” Lee tells EcoGeneration.

Where once the renewables industry may 
have been guilty of riding into towns to cut a 
deal about a project no matter what, these 
days developers understand not everyone 
accepts towering propellers just because 
they are “clean and green and a good thing”.

Country communities near clean energy 
projects have a pretty good grasp of 
renewables, but it’s Lee’s job to get them up 

them have been able to diversify to different 
cropping.” For farmers with large-volume 
buyers who suddenly find a better deal, 
wind income will push them through tough 
times. “From their side it’s generally a win.”

As for livestock, they love wind farms. 
The sheep at Acciona’s Mt Gellibrand plant 
rest in the shade cast by turbines during 
summer and congregate near the substation 
during winter, for example. 

THE NEIGHBOURS
A curly part of the development process is 
balancing the number of turbines among 
participating landowners, Lee says. It’s also 
interesting when a project is rebalanced to 
account for new technology, where greater 
capacity is yielded from fewer turbines. “It’s 
definitely a consideration, to keep all of our 
host landowners happy.”

The industry is looking at neighbour 
benefit programs to bring everyone along for 
the ride, Lee says. “Trying to get that 
program right is a tough one, because every 
community is so different.” 

Near Mortlake in Victoria there are more 
than 10 wind farms in various phases of 
development, with two under construction. 
“In [some] small townships there is a 
possibility they will be surrounded by wind 
farms,” says Lee. “The cumulative effect is 
an element we didn’t have 10 years ago.” 

close to turbines, to crane their necks and 
listen to their strange murmuring. “Some of 
the fear of the unknown gets taken away 
once you can stand and experience it for 
yourself,” she says. Most people are 
surprised by the sheer scale and expect the 
technology to be noisier than it is.

Suburbanites know that city skylines 
never stay the same, as new skyscrapers 
prickle into view. That doesn’t happen in the 
country, where families may have been 
rooted to their land for generations and a 
wind project is a very big deal in the 
surrounds. Those eager for rapid buildout of 
wind and solar need to accept that rural 
communities will be apprehensive. “It’s 
about balancing out that fear of the 
unknown,” Lee says. “How much is it really 
going to change my day-to-day life?” 

In an effort to bridge the gap between 
perception and reality, Acciona is working 
on virtual and augmented reality 
applications with Deakin University to 
make turbines as real as possible to 
residents in the project development phase.

Landowners who are paid to host turbines 
see the steady income as a welcome buffer to 
the volatility of agriculture. “It takes away 
the risk of a lot of their farming, and a few of 

Acciona’s Kirsten Lee sees both sides of the story from rural communities as they learn  

to live with the enormous wind projects that are slowly pushing coal aside.
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ENERGY TRANSITION

R
enewables are no longer a fad. With 
Canberra touting it is running 
effectively on 100% renewables, and 

with research showing that in Australia 
renewable energy is growing at a per capita 
rate ten times faster than the world average, 
there’s clearly a shift occurring in the 
energy sector. It’s only a matter of time 
before the phasing out of coal and other 
fossil fuels begins to pick up in pace. There 
should be no going back. 

But there remains a ball and chain 
weighing down the shift, and every time 
the renewables train starts to accelerate,  
a handbrake kicks in and slows the 
momentum. 

The hand on the handbrake belongs to 
Australia’s energy companies. 

I see this every day from the front lines of 
the commercial solar industry, across the 
nation, with these companies taking drastic 
steps to protect their turf. Unprecedented 
controls are being sought by utility 
companies that are impacting solar projects 
today and will curb growth in the future. 

We get it: the old way of doing business is 
threatened, and there are companies 
emerging from the rubble of coal to compete 
directly with them on a new energy 
battlefield. But rather than adapt to survive, 
these companies are clinging to the old way 
of doing business and, in many cases, 
adopting overzealous, unethical responses 
to the emergence of renewables.

Some utilities are demanding minimum 
consumption tariffs, among other heavy-

making a shift. Take the rise of electric 
vehicles, which are slowly on the increase 
and EV charging networks are popping up 
around the nation: some, such as 
ChargeFox, have declared they’re powering 
the networks with 100% renewables. 

Cynically, EVs are a whole new set of 
customers – so where are the energy 
companies taking ownership of this, 
working in conjunction with the EV sector?

Additionally, recent research shows that 
Australia could run entirely on renewable 
electricity and produce double what it 
needs to create a massive green export 
industry by 2050. Where are the energy 
companies looking to take advantage of 
this opportunity?

To be fair, not all energy companies are 
fighting the tide to protect their traditional 
way of doing business. But a lot are. And it’s 
time these tactics are exposed for what they 
are: underhanded, unethical and anathema 
to the everyday Australian who seeks 
transparency from the big end of town. 

We’re in the wake of the Banking Royal 
Commission: surely energy companies don’t 
want a similar inquiry shining the sun onto 
their practices? 

handed responses, which will drive 
customers into the arms of competitors  
– all while stifling the pace of renewable 
sector growth. 

One network attempted to force our team 
at Smart Commercial Solar to retrofit 
SCADA controls to other installations in 
order to control system performance. 
Another company demanded the ability to 
ramp up and down a solar installation, for a 
mere 100kW system on a large-sized part of 
their network.  

These tactics are just the tip of the 
iceberg, and they’re akin to an auto immune 
response where the body trying to defend 
itself attacks and kills the good cells as 
well. But it’s the lack of adaptation when 
opportunities exist to evolve which shock 
me the most. It reminds me of Kodak 
inventing the digital camera, only to shelf 
the idea because it threatened their existing 
film business. Where is Kodak now? 

Instead of learning from recent history, 
these energy companies are doomed to repeat 
it. Doomed to their own Kodak moment. 

The irony is that renewables offer a rare 
new business opportunity, and energy 
companies stand to benefit the most from 

Their overzealous tactics are helping the energy companies maintain  

a dying status quo, writes Huon Hoogesteger.

Energy companies reach  
their Kodak moment
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ENERGY TRANSITION

R
enewables are no longer a fad. With 
Canberra touting it is running 
effectively on 100% renewables, and 

with research showing that in Australia 
renewable energy is growing at a per capita 
rate ten times faster than the world average, 
there’s clearly a shift occurring in the 
energy sector. It’s only a matter of time 
before the phasing out of coal and other 
fossil fuels begins to pick up in pace. There 
should be no going back. 

But there remains a ball and chain 
weighing down the shift, and every time 
the renewables train starts to accelerate,  
a handbrake kicks in and slows the 
momentum. 

The hand on the handbrake belongs to 
Australia’s energy companies. 

I see this every day from the front lines of 
the commercial solar industry, across the 
nation, with these companies taking drastic 
steps to protect their turf. Unprecedented 
controls are being sought by utility 
companies that are impacting solar projects 
today and will curb growth in the future. 

We get it: the old way of doing business is 
threatened, and there are companies 
emerging from the rubble of coal to compete 
directly with them on a new energy 
battlefield. But rather than adapt to survive, 
these companies are clinging to the old way 
of doing business and, in many cases, 
adopting overzealous, unethical responses 
to the emergence of renewables.

Some utilities are demanding minimum 
consumption tariffs, among other heavy-

making a shift. Take the rise of electric 
vehicles, which are slowly on the increase 
and EV charging networks are popping up 
around the nation: some, such as 
ChargeFox, have declared they’re powering 
the networks with 100% renewables. 

Cynically, EVs are a whole new set of 
customers – so where are the energy 
companies taking ownership of this, 
working in conjunction with the EV sector?

Additionally, recent research shows that 
Australia could run entirely on renewable 
electricity and produce double what it 
needs to create a massive green export 
industry by 2050. Where are the energy 
companies looking to take advantage of 
this opportunity?

To be fair, not all energy companies are 
fighting the tide to protect their traditional 
way of doing business. But a lot are. And it’s 
time these tactics are exposed for what they 
are: underhanded, unethical and anathema 
to the everyday Australian who seeks 
transparency from the big end of town. 

We’re in the wake of the Banking Royal 
Commission: surely energy companies don’t 
want a similar inquiry shining the sun onto 
their practices? 

handed responses, which will drive 
customers into the arms of competitors  
– all while stifling the pace of renewable 
sector growth. 

One network attempted to force our team 
at Smart Commercial Solar to retrofit 
SCADA controls to other installations in 
order to control system performance. 
Another company demanded the ability to 
ramp up and down a solar installation, for a 
mere 100kW system on a large-sized part of 
their network.  

These tactics are just the tip of the 
iceberg, and they’re akin to an auto immune 
response where the body trying to defend 
itself attacks and kills the good cells as 
well. But it’s the lack of adaptation when 
opportunities exist to evolve which shock 
me the most. It reminds me of Kodak 
inventing the digital camera, only to shelf 
the idea because it threatened their existing 
film business. Where is Kodak now? 

Instead of learning from recent history, 
these energy companies are doomed to repeat 
it. Doomed to their own Kodak moment. 

The irony is that renewables offer a rare 
new business opportunity, and energy 
companies stand to benefit the most from 

Their overzealous tactics are helping the energy companies maintain  

a dying status quo, writes Huon Hoogesteger.

Energy companies reach  
their Kodak moment
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ENERGY TRANSITION

In the future, energy dilemmas will be solved at a local  

level via the orchestration of micro, nano and perhaps  

even pico-grids, writes Shaun Scallan.

Demand response for  
a two-sided market
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Shaun Scallan 
is institutional 
program 
manager at 
Planet Ark 
Power.

I
n an ideal world energy policy and 
regulation would support effective 
outcomes for all stakeholders, not just the 

incumbents with the most to lose. 
The proposed rule change announced  

by the AEMC in July to allow direct access 
to wholesale demand response by large 
energy users includes a third type of 
demand response, where “third parties  
can be allowed to bid demand reductions 
into the wholesale market as a substitute  
for generation”.

The fond and fervent hope when the NEM 
was created was that demand side 
participation would ensue. The promise 
remains unfulfilled for many reasons. The 
question is: will the AEMC rule change 
unlock value for big business? If businesses 
are able to access or develop skills in 
managing their energy usage, I believe it 
will. Due to the low-cost energy regime we 
have enjoyed historically, however, these 
skills are in short supply in all but the 
largest energy users.

Large aggregators like EnelX have 
captured a good share of the DR market, 
with 200-plus local clients and 390MW of 
what they term “flexibility” under 
management. Aggregators offer their clients 
a low-pain way of extracting value from 
their energy usage and backup generation 
assets. But businesses generally have a fairly 
defeatist view about power bills. They feel 
there is little they can do about costs. Basics 
such as tariffs and demand charges are not 

always well understood. If a business can’t 
get the basics of billing right, what hope  
has it of managing its demand without 
specialist help?

Only when a business has sought 
specialist advice can it look at how DR can 
help. At that point, some questions will 
spring to mind: will DR help balance supply 
and demand? can it save our bacon this 
summer? can it help flatten the duck curve? 

DR is not a silver bullet but it has a crucial 
part to play in the distributed energy grid 
we are hurtling toward. This transition, 
coupled with the availability of new energy 
technologies, provides an option to take the 
power back (pun intended). 

Yes, DR can help balance supply and 
demand, save our bacon this summer and 
flatten the duck curve, but not by itself.

Managing the supply-demand balance 
requires visibility of all grid-connected 
assets — however, nearly 8GW of rooftop 
solar is essentially invisible to the local 
network and grid operator. To put that in 
context, according to AEMO the NEM had 
strategic reserves of demand and generation 
resources of more than 1GW in 2017-18. 

Making this resource visible would be a 
great start (and much work has been done in 
the Open Energy Network activities), and 
making it dispatchable would be an 
excellent next step. Storage, of course, is  
the solution to manage intermittency of 
solar and wind. 

How will we see the grid and manage it? 

An avalanche of IoT-based technologies are 
powering democratised business models.

The other development, noted by the 
AEMC, is that generation can be built much 
more quickly (less than two years for solar 
and wind) than the transmission required 
to deliver it (more than six years). We seem 
to be about to supercharge the deployment 
of distributed energy, with solar and 
storage increasingly common to unlock 
value for business and the grid. 

I believe the future is micro, nano and 
perhaps even pico-grids orchestrated to 
solve the supply-demand problem at a local 
level. Aggregated up, this population of 
assets could provide a stable, reliable and 
affordable energy supply where value is 
shared by all who contribute. Sounds a bit 
socialist – but in a good way. 

We are heading toward a third type of 
demand response, if the AEMC’s rule is 
accepted, and services provided should be 
valued, but from all market participants, in 
the broadest sense. Large licks of 
“undemand” from the big end of town will 
ease tension on the grid, but getting hold of 
lots of existing “invisible” distributed 
generators would be a valid option as well. 

As always, there are lots of options. We 
just have to take our power back.  
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NEW ENTRANT

M
any Australians may support the 
shift to clean energy in their hearts 
and minds, but it isn’t easy for 

residential energy users to directly back the 
solar and wind projects that are working 
hard to elbow coal aside. Another way to 
support renewables might be to buy energy 
at the times of day they are most present in 
the grid – the middle of the day for solar and 
the dead of night, perhaps, for wind.

If households are willing to shift their 
demand for energy to match the generation 
peaks of renewables, this aggregate load will 
start to support market prices when solar 
and wind are generating.

That’s the thinking behind Amber 
Electric, a new energy company which 
raised $2.5 million in an investment round 
in September, led by Square Peg. 

For $10 a month, customers get access to 
an app that displays the current wholesale 
price, renewables generation as a percentage 
of electricity in the grid and a 12-hour 
forecast for prices and renewables 
penetration. Customers are charged the 
wholesale price – something they may have 
never seen before or even knew existed.

“If you want to get to 100% renewables 
you either need large-scale batteries or 
demand fl exibility, where you use more of 
that power when it’s available,” he says. 
“We’re building a whole model around that 
demand fl exibility as a vehicle to enable the 
transition to renewables in a much more 
cost-e� ective way than building large-scale 
batteries.”

All the energy Amber sells is carbon-
neutral, through it buying certifi ed 
emissions reduction credits or renewable 
energy certifi cates. The service will be 
o� ered through Amber’s partnership with 
licenced electricity retailer Energy Locals.

Amber is starting with a focus on 
residential customers with plans to include 
small business later in the year. It has no 
plans to engage with large-scale industrial 
or commercial customers. 

By showing customers the wild volatility 
of the wholesale price, Adams hopes they’ll 
see why it makes so much sense to think 
harder about when they run energy-hungry 
appliances. Under current arrangements 
with retailers, there just isn’t any incentive 
for customers to change their energy habits. 
“If customers can shift some of their usage 
to those times when cheaper renewables are 
generating, the customers don’t get any of 
that benefi t – their retailer does.”

The wholesale price can turn negative, of 
course, which hurts when you’re a generator 
or a retailer. In its trial in South Australia 
and NSW Amber has been paying customers 
to use power during times of negative 
pricing, when there has been surplus 
renewables in the grid. “People are pretty 
amazed when they discover that is the 
case,” Adams says. “But it’s not too good to 
be true – it’s just the way the market works.”

Customers must have a smart meter, 
which can be organised by Amber – even 
for renters. Amber is running a pilot with 
SwitchDin to automate household 
batteries to run at the times when 
renewables are generating and looking at 
ways to program electric vehicle chargers, 
electric hot water systems and pool pumps 
to run at the times when those cheaper 
renewables are generating. 

“If we can automate those so it’s a 
seamless experience for people we think 
that is the future of energy.”  

“We help customers shift some of their 
usage to the time that cheaper renewables is 
generating, and when wholesale price is 
low,” Amber co-founder Dan Adams tells 
EcoGeneration. 

A slow cumulative shift in demand will 
inspire more investment in clean energy, the 
Amber team fi gures. “And that will help 
enable that transition to 100% renewable 
energy, which is one of the things I’m 
passionate about,” Adams says.

New entrant Amber Electric has raised $2.5m as it prepares to 

rollout its wholesale-price energy app to residential customers.

Amber gets green light
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Amber founders Dan Adams 
(left) and Chris Thompson.

12 hour 
forecasts

Live 
wholesale 

prices

Renewable 
market 

information

Now    4pm    5pm     6pm     7pm    8pm   9pm   10pm

 14¢      19¢      25¢      31¢      35¢      23¢      18¢    12¢

 81%   52%    32%    21%     19%     22%   30%   41%

It’s 
cheap and green

to use energy right now

14¢ /kWh

81%
renewable in grid
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ENERGY TRANSITION

In the future, energy dilemmas will be solved at a local  

level via the orchestration of micro, nano and perhaps  

even pico-grids, writes Shaun Scallan.

Demand response for  
a two-sided market
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I
n an ideal world energy policy and 
regulation would support effective 
outcomes for all stakeholders, not just the 

incumbents with the most to lose. 
The proposed rule change announced  

by the AEMC in July to allow direct access 
to wholesale demand response by large 
energy users includes a third type of 
demand response, where “third parties  
can be allowed to bid demand reductions 
into the wholesale market as a substitute  
for generation”.

The fond and fervent hope when the NEM 
was created was that demand side 
participation would ensue. The promise 
remains unfulfilled for many reasons. The 
question is: will the AEMC rule change 
unlock value for big business? If businesses 
are able to access or develop skills in 
managing their energy usage, I believe it 
will. Due to the low-cost energy regime we 
have enjoyed historically, however, these 
skills are in short supply in all but the 
largest energy users.

Large aggregators like EnelX have 
captured a good share of the DR market, 
with 200-plus local clients and 390MW of 
what they term “flexibility” under 
management. Aggregators offer their clients 
a low-pain way of extracting value from 
their energy usage and backup generation 
assets. But businesses generally have a fairly 
defeatist view about power bills. They feel 
there is little they can do about costs. Basics 
such as tariffs and demand charges are not 

always well understood. If a business can’t 
get the basics of billing right, what hope  
has it of managing its demand without 
specialist help?

Only when a business has sought 
specialist advice can it look at how DR can 
help. At that point, some questions will 
spring to mind: will DR help balance supply 
and demand? can it save our bacon this 
summer? can it help flatten the duck curve? 

DR is not a silver bullet but it has a crucial 
part to play in the distributed energy grid 
we are hurtling toward. This transition, 
coupled with the availability of new energy 
technologies, provides an option to take the 
power back (pun intended). 

Yes, DR can help balance supply and 
demand, save our bacon this summer and 
flatten the duck curve, but not by itself.

Managing the supply-demand balance 
requires visibility of all grid-connected 
assets — however, nearly 8GW of rooftop 
solar is essentially invisible to the local 
network and grid operator. To put that in 
context, according to AEMO the NEM had 
strategic reserves of demand and generation 
resources of more than 1GW in 2017-18. 

Making this resource visible would be a 
great start (and much work has been done in 
the Open Energy Network activities), and 
making it dispatchable would be an 
excellent next step. Storage, of course, is  
the solution to manage intermittency of 
solar and wind. 

How will we see the grid and manage it? 

An avalanche of IoT-based technologies are 
powering democratised business models.

The other development, noted by the 
AEMC, is that generation can be built much 
more quickly (less than two years for solar 
and wind) than the transmission required 
to deliver it (more than six years). We seem 
to be about to supercharge the deployment 
of distributed energy, with solar and 
storage increasingly common to unlock 
value for business and the grid. 

I believe the future is micro, nano and 
perhaps even pico-grids orchestrated to 
solve the supply-demand problem at a local 
level. Aggregated up, this population of 
assets could provide a stable, reliable and 
affordable energy supply where value is 
shared by all who contribute. Sounds a bit 
socialist – but in a good way. 

We are heading toward a third type of 
demand response, if the AEMC’s rule is 
accepted, and services provided should be 
valued, but from all market participants, in 
the broadest sense. Large licks of 
“undemand” from the big end of town will 
ease tension on the grid, but getting hold of 
lots of existing “invisible” distributed 
generators would be a valid option as well. 

As always, there are lots of options. We 
just have to take our power back.  
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NEW ENTRANT

M
any Australians may support the 
shift to clean energy in their hearts 
and minds, but it isn’t easy for 

residential energy users to directly back the 
solar and wind projects that are working 
hard to elbow coal aside. Another way to 
support renewables might be to buy energy 
at the times of day they are most present in 
the grid – the middle of the day for solar and 
the dead of night, perhaps, for wind.

If households are willing to shift their 
demand for energy to match the generation 
peaks of renewables, this aggregate load will 
start to support market prices when solar 
and wind are generating.

That’s the thinking behind Amber 
Electric, a new energy company which 
raised $2.5 million in an investment round 
in September, led by Square Peg. 

For $10 a month, customers get access to 
an app that displays the current wholesale 
price, renewables generation as a percentage 
of electricity in the grid and a 12-hour 
forecast for prices and renewables 
penetration. Customers are charged the 
wholesale price – something they may have 
never seen before or even knew existed.

“If you want to get to 100% renewables 
you either need large-scale batteries or 
demand fl exibility, where you use more of 
that power when it’s available,” he says. 
“We’re building a whole model around that 
demand fl exibility as a vehicle to enable the 
transition to renewables in a much more 
cost-e� ective way than building large-scale 
batteries.”

All the energy Amber sells is carbon-
neutral, through it buying certifi ed 
emissions reduction credits or renewable 
energy certifi cates. The service will be 
o� ered through Amber’s partnership with 
licenced electricity retailer Energy Locals.

Amber is starting with a focus on 
residential customers with plans to include 
small business later in the year. It has no 
plans to engage with large-scale industrial 
or commercial customers. 

By showing customers the wild volatility 
of the wholesale price, Adams hopes they’ll 
see why it makes so much sense to think 
harder about when they run energy-hungry 
appliances. Under current arrangements 
with retailers, there just isn’t any incentive 
for customers to change their energy habits. 
“If customers can shift some of their usage 
to those times when cheaper renewables are 
generating, the customers don’t get any of 
that benefi t – their retailer does.”

The wholesale price can turn negative, of 
course, which hurts when you’re a generator 
or a retailer. In its trial in South Australia 
and NSW Amber has been paying customers 
to use power during times of negative 
pricing, when there has been surplus 
renewables in the grid. “People are pretty 
amazed when they discover that is the 
case,” Adams says. “But it’s not too good to 
be true – it’s just the way the market works.”

Customers must have a smart meter, 
which can be organised by Amber – even 
for renters. Amber is running a pilot with 
SwitchDin to automate household 
batteries to run at the times when 
renewables are generating and looking at 
ways to program electric vehicle chargers, 
electric hot water systems and pool pumps 
to run at the times when those cheaper 
renewables are generating. 

“If we can automate those so it’s a 
seamless experience for people we think 
that is the future of energy.”  

“We help customers shift some of their 
usage to the time that cheaper renewables is 
generating, and when wholesale price is 
low,” Amber co-founder Dan Adams tells 
EcoGeneration. 

A slow cumulative shift in demand will 
inspire more investment in clean energy, the 
Amber team fi gures. “And that will help 
enable that transition to 100% renewable 
energy, which is one of the things I’m 
passionate about,” Adams says.

New entrant Amber Electric has raised $2.5m as it prepares to 

rollout its wholesale-price energy app to residential customers.

Amber gets green light
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Amber founders Dan Adams 
(left) and Chris Thompson.

12 hour 
forecasts

Live 
wholesale 

prices

Renewable 
market 

information

Now    4pm    5pm     6pm     7pm    8pm   9pm   10pm

 14¢      19¢      25¢      31¢      35¢      23¢      18¢    12¢

 81%   52%    32%    21%     19%     22%   30%   41%

It’s 
cheap and green

to use energy right now

14¢ /kWh

81%
renewable in grid
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become more cheap in order to justify that 
return,” he says. A simple tactic to use if 
retailers wanted to delay the take-up of 
batteries would be to raise the feed-in tari� . 

“But because they pay for the feed-in 
tari�  the uptake of solar PV ends up costing 
them more,” he says. “They may delay 
batteries, but they also encourage more PV 
users, which then hits their bottom line 
further – so they are constrained in how far 
they can raise the feed-in tari� .” 

Lowering feed-in tari� s would have the 
e� ect of incentivising customers to size 
systems to maximise self-consumption and 
minimise exports – or to trigger investment 
in storage (see chart on following page). 
That’s worrying for retailers because 
owners of moderate-sized systems with 
batteries will be able to rely on their 

Say’s research aims to answer. “Would you 
raise it, would you lower it; and if you do, 
what are the repercussions on the 
households investing in their own systems 
into the future?”

If a retailer raises the feed-in tari�  it pays 
customers for their surplus solar, it not only 
dampens revenue but also incentivises 
system owners to increase the amount of PV 
on their roofs. However, higher feed-in tari�  
levels also act as a disincentive for system 
owners to invest in storage. For them, the 
greater the di� erential between the price of 
electricity and the feed-in tari� , the greater 
the incentive to own a battery (see charts). 

As the di� erence between what energy 
can be bought and sold for narrows, the 
longer households will delay the purchase 
of a battery. “[Batteries] will have to 

Opportunity: Changes in demand for feed-in tariff 
levels between 100% of retail (FiT

100
) and zero (FiT

0
).

Upsize: Changes in system size for feed-in tariff levels 
between 100% of retail (FiT

100
) and zero (FiT

0
).
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ENERGY TRANSITION

T
he clean energy crowd loves to look 
into the future. When they do, they 
see fossil fuels giving way to 

renewables as the grid is redesigned to 
support generation by a vast array of wind 
and solar assets, supported by all manner 
of storage.

What do the energy incumbents see when 
they look into the future?

For certain, they see turmoil. Yes, they 
are welcome to be involved in the clean 

Kelvin Say, a PhD researcher at Curtin 
University in Perth, looked at this problem 
while studying the effect of customer-scale 
renewable energy technologies on the 
socio-economics of electricity markets.  
His angle is to consider the economics of 
renewable energy on households as they 
adopt solar with or without storage, and 
also on retailers. 

“What I find really curious is [household 
solar owners’] ability to undermine the 
utility business model,” Say, pictured, tells 
EcoGeneration. 

This tension between the demand side 
and supply side of the electricity market 
never existed before the advance of solar PV, 
he says, but now it has fired up an 
academically interesting power dynamic 
between customer and provider. 

FEED-IN TARIFFS IN FOCUS
In his research Say has set himself the 
task of isolating the tipping point up to 
which providers are willing to 
compromise. If energy companies 
understand how an increasingly more 
dynamic market can expose weaknesses 
they never suspected they had, they will 
be willing to change their services to ward 
off a dire scenario – even if it means 
forfeiting some long-held advantages.

In a world where more and more 
households can be expected to invest in 
solar, to what extent is an energy retailer’s 
business reliant on where the feed-in 
tariff is set? Simply, that’s the question 

energy transition and many of them are – 
but the slow switch over brings plenty of 
danger. What is the best way for them to 
deal with it?

If the great energy baton change from 
polluting to clean, consumer gain may 
translate as incumbent pain. To what 
extent can a balance be found, then,  
where the majors protect their businesses 
while not being seen to be standing in the 
way of change?

The energy giants are looking down a barrel as households build their own rooftop generation. 

Research shows their prospects hinge on where they set feed-in tariffs, writes Jeremy Chunn.

Damned if you do, damned if 
you don’t: feed-in tariffs the 
key to incumbents’ future
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If more homes have solar, to what extent is a 
retailer’s future reliant on feed-in tariff levels?
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become more cheap in order to justify that 
return,” he says. A simple tactic to use if 
retailers wanted to delay the take-up of 
batteries would be to raise the feed-in tari� . 

“But because they pay for the feed-in 
tari�  the uptake of solar PV ends up costing 
them more,” he says. “They may delay 
batteries, but they also encourage more PV 
users, which then hits their bottom line 
further – so they are constrained in how far 
they can raise the feed-in tari� .” 

Lowering feed-in tari� s would have the 
e� ect of incentivising customers to size 
systems to maximise self-consumption and 
minimise exports – or to trigger investment 
in storage (see chart on following page). 
That’s worrying for retailers because 
owners of moderate-sized systems with 
batteries will be able to rely on their 

Say’s research aims to answer. “Would you 
raise it, would you lower it; and if you do, 
what are the repercussions on the 
households investing in their own systems 
into the future?”

If a retailer raises the feed-in tari�  it pays 
customers for their surplus solar, it not only 
dampens revenue but also incentivises 
system owners to increase the amount of PV 
on their roofs. However, higher feed-in tari�  
levels also act as a disincentive for system 
owners to invest in storage. For them, the 
greater the di� erential between the price of 
electricity and the feed-in tari� , the greater 
the incentive to own a battery (see charts). 

As the di� erence between what energy 
can be bought and sold for narrows, the 
longer households will delay the purchase 
of a battery. “[Batteries] will have to 

Opportunity: Changes in demand for feed-in tariff 
levels between 100% of retail (FiT

100
) and zero (FiT

0
).

Upsize: Changes in system size for feed-in tariff levels 
between 100% of retail (FiT

100
) and zero (FiT

0
).
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ENERGY TRANSITION

T
he clean energy crowd loves to look 
into the future. When they do, they 
see fossil fuels giving way to 

renewables as the grid is redesigned to 
support generation by a vast array of wind 
and solar assets, supported by all manner 
of storage.

What do the energy incumbents see when 
they look into the future?

For certain, they see turmoil. Yes, they 
are welcome to be involved in the clean 

Kelvin Say, a PhD researcher at Curtin 
University in Perth, looked at this problem 
while studying the effect of customer-scale 
renewable energy technologies on the 
socio-economics of electricity markets.  
His angle is to consider the economics of 
renewable energy on households as they 
adopt solar with or without storage, and 
also on retailers. 

“What I find really curious is [household 
solar owners’] ability to undermine the 
utility business model,” Say, pictured, tells 
EcoGeneration. 

This tension between the demand side 
and supply side of the electricity market 
never existed before the advance of solar PV, 
he says, but now it has fired up an 
academically interesting power dynamic 
between customer and provider. 

FEED-IN TARIFFS IN FOCUS
In his research Say has set himself the 
task of isolating the tipping point up to 
which providers are willing to 
compromise. If energy companies 
understand how an increasingly more 
dynamic market can expose weaknesses 
they never suspected they had, they will 
be willing to change their services to ward 
off a dire scenario – even if it means 
forfeiting some long-held advantages.

In a world where more and more 
households can be expected to invest in 
solar, to what extent is an energy retailer’s 
business reliant on where the feed-in 
tariff is set? Simply, that’s the question 

energy transition and many of them are – 
but the slow switch over brings plenty of 
danger. What is the best way for them to 
deal with it?

If the great energy baton change from 
polluting to clean, consumer gain may 
translate as incumbent pain. To what 
extent can a balance be found, then,  
where the majors protect their businesses 
while not being seen to be standing in the 
way of change?

The energy giants are looking down a barrel as households build their own rooftop generation. 

Research shows their prospects hinge on where they set feed-in tariffs, writes Jeremy Chunn.

Damned if you do, damned if 
you don’t: feed-in tariffs the 
key to incumbents’ future
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If more homes have solar, to what extent is a 
retailer’s future reliant on feed-in tariff levels?
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—
Power their needs,
power your future 
REACT 2 residential solar solution

If you’re looking for a solar solution that grows with the needs of your customers, 
look no further than the new REACT 2 inverter and energy storage solution. 
Its modular design means that the long-life battery capacity can expand up 
to 12 kWh. What’s more, it’s quick and easy to install with plug and play 
connections and a dedicated installer app.

In other words, REACT 2 is the perfect solar solution to power
their needs, and power your future. abb.com/react
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ENERGY TRANSITION

generation for about 75-80% of all the 
electricity they need across the year, he 
says. Put simply, depending which way a 
retailer shifts its feed-in tari�  dial, it might 
inspire earlier adoption of storage if tari� s are 
lowered or trigger a loss of revenue if tari� s are 
raised and customers super-size their systems.

“There’s this tension from the retailer’s 
perspective where if they go up they are 
damned and if they go down they are 
damned,” Say says. Retailers should be looking 
at this dilemma while residential storage is 
still a long way from mass adoption. 

Say’s paper Power to the people: 
Evolutionary market pressures from 
residential PV battery investments in 
Australia is co-authored with Michele John 
of Curtin’s Sustainable Engineering Group 
and Roger Dargaville of Monash University.

It relies on load data from 261 homes 
and predicts uptake of solar and/or storage 
over 20 years. Forecasting is based on a 
5kW inverter limit on a feed-in tari� , but 
households are free to add extra 
PV generation.

WHO OWNS STORAGE?
Reading Say’s paper it dawns in 
EcoGeneration that an obvious solution for 
retailers would be to join in the fray and 
invest in storage themselves, with assets 
deployed at optimal spots around networks. 

Say concedes he likes the idea of 
“distribution-scale batteries” as a cost-
e� ective solution for customers, network 
providers and generators. 

“It would make fi nancial sense,” he says. 
“It gives the customer a faster way to adopt 
batteries and it gives the system operator 
and network provider control over how it 
would operate. That is one viable way of 
getting out of this mess.”

Another option is for networks or 
retailers to assume some control of 
residential batteries in return for a subsidy 
or fi nancing, as happens in the various trials 
of virtual power plants around the country. 

Because batteries are so expensive, it’s 

unlikely buyers would size them to soak up 
all surplus solar generated on a searing 
summer’s day. Exports during summer will 
still be high, he says, unless storage prices 
fall a long way. Until then, the duck’s 
stomach will be low to the ground and the 
ramp to the evening peak will be 
uncomfortably steep. 

Before batteries, households with low 

feed-in tari� s available to them would 
install small PV systems. When they do 
fi nally invest in storage, they would also 
need to upgrade to a larger PV system for 
the decision to be judged as rational by a 
kitchen table panel. “The net e� ect is, 
during summer you’re just going to get 
bigger and bigger peaks … and more and 
more exports.”

As batteries are installed and additional 
PV capacity is added, Say’s paper estimates 
by the end of the 20-year period with feed-in 
tari� s between zero and 50% that residential 
customers have the potential to export 
greater than 7.7 times their annual imports. 

“You can quite easily go down to 75-90% 

reduction in all your consumption and at the 
same time you’re still exporting,” he says. 
“Even if you don’t pay customers for that 
energy, they’re still happy because they’ve 
still got signifi cant bill savings.”

The challenge in that alternative future 
will be to know what to do with this 
enormous amount of surplus energy. 

An extreme option is curtailment, “to 
remove generation from the network when 
the network can’t support it”, which seems 
a shame. A better option would be some 
form of central authority that would control 
PV and inverter usage, he says. 

“It could be a virtual power plant, 
aggregator or regulated authority that 
sits on the network and sends a signal to 
the feeder that says, ‘Everyone back o�  a 
little bit.’” 

EXPORT BONANZA
Horizon Power’s already playing this role 
on some of its microgrids in Western 
Australia, he says. How this melee of 
communication among networks, inverters 
and household appliances will be 
coordinated in a world of fi ve-minute 
settlements, and among millions of 
customers, is yet to be addressed. 

“I can imagine there is going to be a lot of 
necessary investment to come to terms with 
that,” he says. “There is no o� -the-shelf 
solution right now.”

A calm and calculated clean energy future 
is still some way o� . Expect plenty more 
hard work from Australia’s energy brains in 
the meantime. 

THE INFLUENCE OF FEED-IN TARIFFS ON RESIDENTIAL SOLAR SYSTEMS

Exports will stay high until storage prices fall. Until 
then, the duck’s stomach will be low to the ground.
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The solar seesaw: The research predicted how feed-in tariff levels between 100% of the retail price (FiT
100

) and 
zero (FiT

0
) would influence the size of residential systems over 20 years, including the uptake of storage.

—
Power their needs,
power your future 
REACT 2 residential solar solution

If you’re looking for a solar solution that grows with the needs of your customers, 
look no further than the new REACT 2 inverter and energy storage solution. 
Its modular design means that the long-life battery capacity can expand up 
to 12 kWh. What’s more, it’s quick and easy to install with plug and play 
connections and a dedicated installer app.

In other words, REACT 2 is the perfect solar solution to power
their needs, and power your future. abb.com/react
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ENERGY TRANSITION

generation for about 75-80% of all the 
electricity they need across the year, he 
says. Put simply, depending which way a 
retailer shifts its feed-in tari�  dial, it might 
inspire earlier adoption of storage if tari� s are 
lowered or trigger a loss of revenue if tari� s are 
raised and customers super-size their systems.

“There’s this tension from the retailer’s 
perspective where if they go up they are 
damned and if they go down they are 
damned,” Say says. Retailers should be looking 
at this dilemma while residential storage is 
still a long way from mass adoption. 

Say’s paper Power to the people: 
Evolutionary market pressures from 
residential PV battery investments in 
Australia is co-authored with Michele John 
of Curtin’s Sustainable Engineering Group 
and Roger Dargaville of Monash University.

It relies on load data from 261 homes 
and predicts uptake of solar and/or storage 
over 20 years. Forecasting is based on a 
5kW inverter limit on a feed-in tari� , but 
households are free to add extra 
PV generation.

WHO OWNS STORAGE?
Reading Say’s paper it dawns in 
EcoGeneration that an obvious solution for 
retailers would be to join in the fray and 
invest in storage themselves, with assets 
deployed at optimal spots around networks. 

Say concedes he likes the idea of 
“distribution-scale batteries” as a cost-
e� ective solution for customers, network 
providers and generators. 

“It would make fi nancial sense,” he says. 
“It gives the customer a faster way to adopt 
batteries and it gives the system operator 
and network provider control over how it 
would operate. That is one viable way of 
getting out of this mess.”

Another option is for networks or 
retailers to assume some control of 
residential batteries in return for a subsidy 
or fi nancing, as happens in the various trials 
of virtual power plants around the country. 

Because batteries are so expensive, it’s 

unlikely buyers would size them to soak up 
all surplus solar generated on a searing 
summer’s day. Exports during summer will 
still be high, he says, unless storage prices 
fall a long way. Until then, the duck’s 
stomach will be low to the ground and the 
ramp to the evening peak will be 
uncomfortably steep. 

Before batteries, households with low 

feed-in tari� s available to them would 
install small PV systems. When they do 
fi nally invest in storage, they would also 
need to upgrade to a larger PV system for 
the decision to be judged as rational by a 
kitchen table panel. “The net e� ect is, 
during summer you’re just going to get 
bigger and bigger peaks … and more and 
more exports.”

As batteries are installed and additional 
PV capacity is added, Say’s paper estimates 
by the end of the 20-year period with feed-in 
tari� s between zero and 50% that residential 
customers have the potential to export 
greater than 7.7 times their annual imports. 

“You can quite easily go down to 75-90% 

reduction in all your consumption and at the 
same time you’re still exporting,” he says. 
“Even if you don’t pay customers for that 
energy, they’re still happy because they’ve 
still got signifi cant bill savings.”

The challenge in that alternative future 
will be to know what to do with this 
enormous amount of surplus energy. 

An extreme option is curtailment, “to 
remove generation from the network when 
the network can’t support it”, which seems 
a shame. A better option would be some 
form of central authority that would control 
PV and inverter usage, he says. 

“It could be a virtual power plant, 
aggregator or regulated authority that 
sits on the network and sends a signal to 
the feeder that says, ‘Everyone back o�  a 
little bit.’” 

EXPORT BONANZA
Horizon Power’s already playing this role 
on some of its microgrids in Western 
Australia, he says. How this melee of 
communication among networks, inverters 
and household appliances will be 
coordinated in a world of fi ve-minute 
settlements, and among millions of 
customers, is yet to be addressed. 

“I can imagine there is going to be a lot of 
necessary investment to come to terms with 
that,” he says. “There is no o� -the-shelf 
solution right now.”

A calm and calculated clean energy future 
is still some way o� . Expect plenty more 
hard work from Australia’s energy brains in 
the meantime. 

THE INFLUENCE OF FEED-IN TARIFFS ON RESIDENTIAL SOLAR SYSTEMS

Exports will stay high until storage prices fall. Until 
then, the duck’s stomach will be low to the ground.

C
H

A
R

T:
 S

A
Y,

 J
O

H
N

 A
N

D
 D

A
R

G
A

V
IL

L
E

.

The solar seesaw: The research predicted how feed-in tariff levels between 100% of the retail price (FiT
100

) and 
zero (FiT

0
) would influence the size of residential systems over 20 years, including the uptake of storage.

—
Power their needs,
power your future 
REACT 2 residential solar solution

If you’re looking for a solar solution that grows with the needs of your customers, 
look no further than the new REACT 2 inverter and energy storage solution. 
Its modular design means that the long-life battery capacity can expand up 
to 12 kWh. What’s more, it’s quick and easy to install with plug and play 
connections and a dedicated installer app.

In other words, REACT 2 is the perfect solar solution to power
their needs, and power your future. abb.com/react
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WIND

and Loy Yang, are using extremely outdated 
subcritical technology built between 1973-
1982 and 1984-1996 respectively. 

Timely commissioning of the 2.2GW of 
offshore wind capacity will allow early 
decommissioning of some of the old, 
polluting and unreliable units of the two 
brown coal-fired stations in Victoria.

AEMO’s Western Victoria Renewable 
Integration report concludes the Victorian 
power system is undergoing an 
unprecedented technology-driven change, 
with sources of supply shifting more 
towards western Victoria due to the quality 
of its renewable energy resources. However, 
the transmission infrastructure in western 
Victoria is insufficient to allow efficient 
access to all the new and committed 
generation facilities in the main network. 

The IEEFA notes that in order to 
capitalise on low-cost, low-emission 
renewable resources there needs to be 
timely investment in network expansion in 
the western side of Victoria in addition to 
interstate grid connectivity upgrades. 

Investment of $8 billion for Australia’s 
first offshore wind project is unarguably 
an expensive venture, in large part a 
reflection of Australia’s inexperience in 
the offshore wind sector. Additionally, the 
investment requirements of port upgrades 
and logistics to support the construction 
of the project adds to the project 
establishment costs.

While the initial cost estimates of Star of 
the South suggest caution, the zero 
emissions generation and industry/
employment development opportunities  
are significant. 

ACROSS THE HORIZON
The IEEFA notes the remarkable expansion 
of interest in offshore wind across the Asia 
Pacific in the past two years. Japan, Taiwan, 
South Korea, India and the Philippines have 
all begun to plan and implement their first 
offshore wind projects. 

The technological advancements in 
offshore wind turbines has been dramatic. 
The rotor diameter of offshore turbines has 
doubled from 80m to more than 164m and 
average turbine capacity has more than 
quadrupled, climbing from 1-2MW in 2012 
to 8-12MW today. Leading players Vestas, 
Siemens Gamesa and Goldwind have already 
implemented offshore wind turbine 
upgrades and are betting on reaching 14MW 
turbines by 2024. 

These technological improvements and 

cross-sector learning from other industrial 
sectors such as maritime, automotive and 
shipbuilding have pushed costs down 
significantly. The IEEFA expects the coming 
decade will see offshore wind technology 
continue to narrow the value of the energy 
gap relative to its onshore counterpart, due 
to its near-limitless size potential, proximity 
to coastal city load centres, exceptional 
utilisation rates, plus the subsea grid 
technology improvements by world leaders 
such as Prysmian Cables.

Recent offshore wind energy auctions in 
Europe have seen the usual headline tariff 
(wholesale electricity prices) of €100/MWh 
dramatically undercut. Now the industry in 
Europe is targeting parity with its onshore 
counterpart with tariffs below €60/MWh, 
and England has already set a record low of 
€44/MWh in September.

Top European offshore wind 
developers such as Ørsted, Equinor and 
Electricity de France have already 
started developing projects in China, 
Taiwan and Japan. Moreover, they have 
entered into partnership agreements 
with Chinese state-owned energy 
enterprises such as the State Power 
Investment Corporation to co-develop 
projects in China and abroad. 

It is also noteworthy that Macquarie 
Group has become a leading investor in 
renewable energy infrastructure across 
Asia, and the bank is a key investor in 

offshore wind in Taiwan. Macquarie’s CEO 
Shemara Wikramanayake announced the 
group would be potentially the world’s 
largest renewable energy infrastructure 
investor over the coming five years, with a 
global target of 20GW of new capacity.

THE RIGHT DIRECTION
In the IEEFA’s view, Australia’s first 
offshore wind project is a step in the right 
direction not only for the nation’s energy 
security but also from the perspective of 
creating local skilled engineering and 
construction jobs. Progressively, this  
could open up other economic 
opportunities in adjacent sectors in the 
rapidly expanding low emissions 
technology sectors of the future. 

Given the coastal vicinity of all of 
Australia’s major cities and the urgency of 
the need to decarbonise our energy system 
and economy more widely, offshore wind 
provides a more reliable source of zero 
emissions power supply. 

It could be a key diversification to 
accelerate the shift above 50% renewable 
energy penetration in Australia’s national 
electricity market towards 2030, 
particularly as cost deflation continues to 
be achieved.  

Kashish Shah is a research associate at the 
Institute for Energy Economics and 
Financial Analysis.P
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WIND

is a massive 2.2GW of wind capacity 
proposed by Copenhagen Infrastructure 
Partners (CIP). 

CIP is a fund management company with 
about €6.8 billion under management. It 
manages fi ve funds, raised between 2012 
and 2019, that mostly have capital involved 
from institutional investors. In addition, 
CIP already has experience in investing in 
o� shore wind, with close to €1 billion 
deployed in projects in Scotland (664MW) 
and Germany (402MW). 

Plans for Star of the South include 
transmitting power through subsea cables 
into a connection point in Victoria’s Latrobe 
Valley for distribution to the market. CIP 
has contracted Atlas Professionals to survey 
the labour market to determine availability 
of skilled labour and other supply-chain 
capabilities in Australia. 

In June 2019, the Australian Energy 
Market Operator highlighted the frailty of 
Victoria’s electricity system, arguing it did 
not meet AEMO’s reliability standards. 
AEMO highlighted the unplanned outages 

T
he penetration of variable renewable 
generation in Australia’s national 
electricity market has been rapidly 

growing. The contribution from wind, 
utility-scale solar and distributed rooftop 
solar generation reached 14.7% of the total 
energy mix for the 12 months to October 
2019 (and 21.7% including hydro) from just 
over 1% a decade ago. 

The CSIRO calculates the average 
minimum price at which electricity must be 
sold in order to break-even over the lifetime 
of a project, known as the levelized cost of 
energy (LCOE), for wind and solar to be 
between $50-60/MWh. This is low-cost 
when compared to the LCOE of $80-110/
MWh for thermal coal and $60-120/MWh 
for gas-fi red electricity. 

The CSIRO expects the LCOE of solar to 
fall to $30-40/MWh by 2050 and the LCOE 
of thermal coal and gas-fi red power to 
remain in the same ballpark as today’s costs 
in real terms.

Meanwhile, tari� s for o� shore wind have 
drastically reduced in Europe and the 
United States due to improved wind turbine 
technologies, innovative fi nancing models, 
economies of scale and the low externalities 
of these resources. 

The Institute for Energy Economics and 
Financial Analysis expects o� shore wind to 
be increasingly viable as a third alternative 
source of zero-emissions renewable energy 
globally over the coming decade, expanding 
the penetration of onshore wind and solar. 

NEW STAR RISES
While Australia has the highest uptake of 
solar globally, and onshore wind power 
generates nearly a quarter of all the 
renewable electricity in Australia’s National 
Energy Market, o� shore wind projects have 
been slow to get o�  the ground. Until now.

In March, Australia approved its fi rst 
o� shore wind project, which will also be 
Australia’s largest electricity project with 
an $8 billion investment. The Star of the 
South, o�  the coast of Gippsland in Victoria, 

 An offshore wind 
heads for Australia
Australia’s first offshore wind project is a leap in the right direction, writes Kashish Shah.
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THE FALLING COST OF WIND DEVELOPMENT

What goes up can go down: The levelised cost of energy for onshore and offshore wind has fallen.
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of two major thermal power stations – Loy 
Yang A2 (500MW) located on the outskirts 
of the city of Traralgon, in south-eastern 
Victoria, and Mortlake (259MW), situated 
some 200km west of Melbourne – posed a 
signifi cant risk of insu¤  cient supply during 
the summer peak that could lead to material 
involuntary load shedding.

Another analysis from the Australia 
Institute has found the two operating brown 
coal-fi red power plants, Loy Yang A and 
Yallourn located in the Latrobe Valley, to be 
the least reliable generating facilities in 
Australia, accounting for a total 55 plant 
breakdowns between December 2017 and 
June 2019. This analysis supported AEMO’s 
assessment of Victoria’s ageing thermal 
power system as being the least reliable, also 
experiencing 32% of gas and coal-fi red 
blackouts during the same period.

O� shore wind, although being a variable 
source of power, operates at a utilisation 
rate of 50-55%, which o� ers greater 
reliability as well as supply diversity on the 
grid. Both coal-fi red power plants, Yallourn 
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WIND

and Loy Yang, are using extremely outdated 
subcritical technology built between 1973-
1982 and 1984-1996 respectively. 

Timely commissioning of the 2.2GW of 
offshore wind capacity will allow early 
decommissioning of some of the old, 
polluting and unreliable units of the two 
brown coal-fired stations in Victoria.

AEMO’s Western Victoria Renewable 
Integration report concludes the Victorian 
power system is undergoing an 
unprecedented technology-driven change, 
with sources of supply shifting more 
towards western Victoria due to the quality 
of its renewable energy resources. However, 
the transmission infrastructure in western 
Victoria is insufficient to allow efficient 
access to all the new and committed 
generation facilities in the main network. 

The IEEFA notes that in order to 
capitalise on low-cost, low-emission 
renewable resources there needs to be 
timely investment in network expansion in 
the western side of Victoria in addition to 
interstate grid connectivity upgrades. 

Investment of $8 billion for Australia’s 
first offshore wind project is unarguably 
an expensive venture, in large part a 
reflection of Australia’s inexperience in 
the offshore wind sector. Additionally, the 
investment requirements of port upgrades 
and logistics to support the construction 
of the project adds to the project 
establishment costs.

While the initial cost estimates of Star of 
the South suggest caution, the zero 
emissions generation and industry/
employment development opportunities  
are significant. 

ACROSS THE HORIZON
The IEEFA notes the remarkable expansion 
of interest in offshore wind across the Asia 
Pacific in the past two years. Japan, Taiwan, 
South Korea, India and the Philippines have 
all begun to plan and implement their first 
offshore wind projects. 

The technological advancements in 
offshore wind turbines has been dramatic. 
The rotor diameter of offshore turbines has 
doubled from 80m to more than 164m and 
average turbine capacity has more than 
quadrupled, climbing from 1-2MW in 2012 
to 8-12MW today. Leading players Vestas, 
Siemens Gamesa and Goldwind have already 
implemented offshore wind turbine 
upgrades and are betting on reaching 14MW 
turbines by 2024. 

These technological improvements and 

cross-sector learning from other industrial 
sectors such as maritime, automotive and 
shipbuilding have pushed costs down 
significantly. The IEEFA expects the coming 
decade will see offshore wind technology 
continue to narrow the value of the energy 
gap relative to its onshore counterpart, due 
to its near-limitless size potential, proximity 
to coastal city load centres, exceptional 
utilisation rates, plus the subsea grid 
technology improvements by world leaders 
such as Prysmian Cables.

Recent offshore wind energy auctions in 
Europe have seen the usual headline tariff 
(wholesale electricity prices) of €100/MWh 
dramatically undercut. Now the industry in 
Europe is targeting parity with its onshore 
counterpart with tariffs below €60/MWh, 
and England has already set a record low of 
€44/MWh in September.

Top European offshore wind 
developers such as Ørsted, Equinor and 
Electricity de France have already 
started developing projects in China, 
Taiwan and Japan. Moreover, they have 
entered into partnership agreements 
with Chinese state-owned energy 
enterprises such as the State Power 
Investment Corporation to co-develop 
projects in China and abroad. 

It is also noteworthy that Macquarie 
Group has become a leading investor in 
renewable energy infrastructure across 
Asia, and the bank is a key investor in 

offshore wind in Taiwan. Macquarie’s CEO 
Shemara Wikramanayake announced the 
group would be potentially the world’s 
largest renewable energy infrastructure 
investor over the coming five years, with a 
global target of 20GW of new capacity.

THE RIGHT DIRECTION
In the IEEFA’s view, Australia’s first 
offshore wind project is a step in the right 
direction not only for the nation’s energy 
security but also from the perspective of 
creating local skilled engineering and 
construction jobs. Progressively, this  
could open up other economic 
opportunities in adjacent sectors in the 
rapidly expanding low emissions 
technology sectors of the future. 

Given the coastal vicinity of all of 
Australia’s major cities and the urgency of 
the need to decarbonise our energy system 
and economy more widely, offshore wind 
provides a more reliable source of zero 
emissions power supply. 

It could be a key diversification to 
accelerate the shift above 50% renewable 
energy penetration in Australia’s national 
electricity market towards 2030, 
particularly as cost deflation continues to 
be achieved.  

Kashish Shah is a research associate at the 
Institute for Energy Economics and 
Financial Analysis.P
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WIND

is a massive 2.2GW of wind capacity 
proposed by Copenhagen Infrastructure 
Partners (CIP). 

CIP is a fund management company with 
about €6.8 billion under management. It 
manages fi ve funds, raised between 2012 
and 2019, that mostly have capital involved 
from institutional investors. In addition, 
CIP already has experience in investing in 
o� shore wind, with close to €1 billion 
deployed in projects in Scotland (664MW) 
and Germany (402MW). 

Plans for Star of the South include 
transmitting power through subsea cables 
into a connection point in Victoria’s Latrobe 
Valley for distribution to the market. CIP 
has contracted Atlas Professionals to survey 
the labour market to determine availability 
of skilled labour and other supply-chain 
capabilities in Australia. 

In June 2019, the Australian Energy 
Market Operator highlighted the frailty of 
Victoria’s electricity system, arguing it did 
not meet AEMO’s reliability standards. 
AEMO highlighted the unplanned outages 

T
he penetration of variable renewable 
generation in Australia’s national 
electricity market has been rapidly 

growing. The contribution from wind, 
utility-scale solar and distributed rooftop 
solar generation reached 14.7% of the total 
energy mix for the 12 months to October 
2019 (and 21.7% including hydro) from just 
over 1% a decade ago. 

The CSIRO calculates the average 
minimum price at which electricity must be 
sold in order to break-even over the lifetime 
of a project, known as the levelized cost of 
energy (LCOE), for wind and solar to be 
between $50-60/MWh. This is low-cost 
when compared to the LCOE of $80-110/
MWh for thermal coal and $60-120/MWh 
for gas-fi red electricity. 

The CSIRO expects the LCOE of solar to 
fall to $30-40/MWh by 2050 and the LCOE 
of thermal coal and gas-fi red power to 
remain in the same ballpark as today’s costs 
in real terms.

Meanwhile, tari� s for o� shore wind have 
drastically reduced in Europe and the 
United States due to improved wind turbine 
technologies, innovative fi nancing models, 
economies of scale and the low externalities 
of these resources. 

The Institute for Energy Economics and 
Financial Analysis expects o� shore wind to 
be increasingly viable as a third alternative 
source of zero-emissions renewable energy 
globally over the coming decade, expanding 
the penetration of onshore wind and solar. 

NEW STAR RISES
While Australia has the highest uptake of 
solar globally, and onshore wind power 
generates nearly a quarter of all the 
renewable electricity in Australia’s National 
Energy Market, o� shore wind projects have 
been slow to get o�  the ground. Until now.

In March, Australia approved its fi rst 
o� shore wind project, which will also be 
Australia’s largest electricity project with 
an $8 billion investment. The Star of the 
South, o�  the coast of Gippsland in Victoria, 

 An offshore wind 
heads for Australia
Australia’s first offshore wind project is a leap in the right direction, writes Kashish Shah.
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What goes up can go down: The levelised cost of energy for onshore and offshore wind has fallen.
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of two major thermal power stations – Loy 
Yang A2 (500MW) located on the outskirts 
of the city of Traralgon, in south-eastern 
Victoria, and Mortlake (259MW), situated 
some 200km west of Melbourne – posed a 
signifi cant risk of insu¤  cient supply during 
the summer peak that could lead to material 
involuntary load shedding.

Another analysis from the Australia 
Institute has found the two operating brown 
coal-fi red power plants, Loy Yang A and 
Yallourn located in the Latrobe Valley, to be 
the least reliable generating facilities in 
Australia, accounting for a total 55 plant 
breakdowns between December 2017 and 
June 2019. This analysis supported AEMO’s 
assessment of Victoria’s ageing thermal 
power system as being the least reliable, also 
experiencing 32% of gas and coal-fi red 
blackouts during the same period.

O� shore wind, although being a variable 
source of power, operates at a utilisation 
rate of 50-55%, which o� ers greater 
reliability as well as supply diversity on the 
grid. Both coal-fi red power plants, Yallourn 
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WASTE-TO-ENERGY

wrapped in something, for a start, and the 
goods we buy are never made to last. 

Ideally, the best way to avoid waste is to 
avoid buying something that will one day 
become waste. The second best solution is to 
find another use for whatever it is that’s 
about to hit the trash bin. “Having two lives 
will automatically increase an item’s 
lifecycle efficiency,” Dr Abbas says. “If you 
find a third life for it, even better.” Recycling 
comes next, and further down the hierarchy 
is disposal. That is where landfill and waste-
to-energy compete for raw materials. “As a 
dealer in the waste business you can choose 
to install landfill or a waste-to-energy plant. 
It’s the same level in the hierarchy.”

Weighing the two options, a waste-to-
energy plant gets ticks for generating 
electricity, eliminating volumes of waste, as a 
source of useful ash and leachate coproducts 
and as a way of decontaminating waste – 
ridding it of bacteria and possible viruses.

Waste-to-energy technology delivers 
about 30% efficiency, Dr Abbas says, 
compared with 30-40% for a coal-fired 
power plant. Demonstration waste-to-

energy plants capable of 10 tonnes a day can 
be built in a few months, and larger plants in 
one to two years. The Kwinana plant in 
Perth will be able to manage 400,000 
tonnes a year; plants overseas can manage 
up to 2 million tonnes a year. 

The Sydney Uni Waste Research Hub is 
building a “waste atlas” map of where waste 
is generated across Australia to help inform 
decisions on installations of waste-to-
energy plants. Locally, a rule of thumb says 
a plant would need to process at least 
300,000 tonnes a year to be feasible. Other 
than the income earned form electricity 
sold, gate fees in the hundreds of dollars a 
tonne contribute to revenue.

THE CIRCULAR ECONOMY
It sounds like the answer, but what if waste-
to-energy plants became commonplace just 
as society found a way to get by without 
producing mountains of the stuff? The river 
of feedstock could turn into a trickle.

Like many of his peers, Dr Abbas eyes an 
emerging “circular economy”, perhaps 
another 30 years away, where consumption 

is far more efficient and the appetite for 
landfill and waste-to-energy wanes.

For the past 20 years the volume of 
rubbish sent to landfill has grown about 8% 
a year. “That’s about six times population 
growth,” Dr Abbas says. “We still have a 
waste generation problem, and we can’t 
export it anymore.”

Plants are needed until at least 2040 to 
2050, he says, when a predicted circular 
economy will slowly kick in, with its 
stringent approach to repurposing and far 
lower tolerance for trash. “Design for reuse 
and repurposing will become one of the 
cornerstones of future engineering,” he says, 
going hand in hand with an economy that is 
tuned more to leasing and sharing than a 
mantra of continual growth. 

“We will not transition if we don’t think 
of the economics, the policy, sustainability, 
the regulations, the law in one silo together 
– that’s a very important message.” 

* He also rides past Sydney’s White Bay  
coal-fired power station, which has been left 
to rot since it closed in 1983.P
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Weighing the options: For the past 20 years the volume of rubbish sent to landfill has grown about 8% a year. “We have a waste generation problem,“ says Ali Abbas.
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WASTE-TO-ENERGY

I
f something has a bit of value left in it, it 
shouldn’t be chucked away. But that’s not 
the world we live in, where households 

wheel out huge bins of stuff each week so 
their contents may never be seen again. 

All that waste going to waste is a bit of a 
waste, when you think about it.

If household garbage is fed into the right 
technology its calorific value can be released 
by intense heat and converted to kilojoules 
per second that can then be converted to 
kilowatt-hours of electricity. 

The immediate concern among city-
dwellers, however, is that they don’t like 
incinerators. On his ride to work your 
EcoGeneration correspondent pedals past 
two former incinerator sites that were 
transformed into sweet-smelling parkland 
many decades ago*. 

But things have changed since those dirty 
old times, says Ali Abbas, associate professor 
at the University of Sydney’s School of 
Chemical and Biomolecular Engineering. 
“We will see waste-to-energy plants being 
installed and they will generate electricity 

END PRODUCT ELECTRICITY
The primary product of a waste-to-energy 
plant is electricity, which is useful to 
everyone, but an efficient project will 
extract value from ash, liquid leachate and 
gas coproducts. Before feedstock is fed into 
the heating process, whether it be 
gasification or incineration, liquid leachate 
is extracted so that water can be recovered 
from it, along with nutrients and possibly 
some minerals.

The exhaust graduates through various 
steps where pollutants are extracted before 
exiting a stack as “relatively clean exhaust”.

In his lab at Sydney University Dr Abbas 
is exploring the possibilities of using bottom 
ash, or “slag”, as a construction material, 
incorporating the coproduct in concrete 
products. “We make different recipes of 
concrete, where we target utilisation of the 
waste and also construction properties, like 
compressive strength of the concrete 
product,” he says. 

In the lab, cubes of pale grey concrete  
are stacked alongside a 3D printer the 
researchers are planning to use to craft 
objects using ash-cement compound.

Along with cement, the ash can also be 
mixed with waste glass and carbon dioxide 
so that waste is locked into a concrete 
product. “You can sink some carbon, not a 
lot,” says Dr Abbas, who expects about 
10-15% of cement can be replaced by ash in 
concrete used in construction. Using landfill 
waste to offset emissions produced by cement 
achieves a double offset effect, he says.

AN END TO TRASH
We live in a throw-away society, and 
regardless how we got here over the last 100 
years of ever steepening consumerism we 
can be sure the habit of generating rubbish 
will be hard to break. Everything comes 

– that’s the value they provide,” he says.  
It’s very early days for the waste-to-energy 
sector in Australia. A plant is being built 
near Perth, Western Australia, and plans are 
in progress for plants in Victoria, 
Queensland and possibly NSW. “We will see 
this industry growing,” Dr Abbas says. 

INCINERATION AND GASIFICATION
The recovery of energy from all the trash 
society gleefully casts aside makes waste-
to-energy sound like modern alchemy, but 
energy can never be created from nothing. 
The plant under construction in Perth 
(featured in issue 114) is a proven moving 
grate technology, where material is 
incinerated. Heat is used to drive a turbine, 
ash and metal are sifted away to be put to 
use or recycled and emissions are captured 
and removed. 

An alternative to incineration is 
gasification, where feedstock is heated to a 
point where energy can be recovered from 
the resultant gasses. A variety of gasification 
known as “slag-in” runs at up to 1,600˚C, 
where the “slagged” ash separates into 
bottom ash and fly ash. Bottom ash is 
vitrified, or transformed by heat into “a kind 
of molten rock”, Dr Abbas says, and fly ash is 
exhausted upwards and collected.

Gasification is not incineration. “You 
control the oxygen feed and the temperature 
in such a way that you get different product 
coming off,” Dr Abbas says. The process is 
started using fossil energy and internal 
energy is managed to reach a steady state.

The feedstock for waste-to-energy plants 
comes from the ubiquitous kerbside red 
bins, which alongside the usual wide variety 
of rubbish can also include some organics. 

Around 40-60% is moisture content, Dr 
Abbas says. The goal is to separate out all 
recyclables beforehand.

A powerful counterpoint to our mounting garbage is the clean energy that can be harnessed from 

it — once communities understand the wonders of modern technology, writes Jeremy Chunn.

Trails of trash inevitably will 
lead to waste-to-energy 
solutions

Brick by brick: Bottom ash is being tested as an 
ingredient in concrete products to reduce cement.
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WASTE-TO-ENERGY

wrapped in something, for a start, and the 
goods we buy are never made to last. 

Ideally, the best way to avoid waste is to 
avoid buying something that will one day 
become waste. The second best solution is to 
find another use for whatever it is that’s 
about to hit the trash bin. “Having two lives 
will automatically increase an item’s 
lifecycle efficiency,” Dr Abbas says. “If you 
find a third life for it, even better.” Recycling 
comes next, and further down the hierarchy 
is disposal. That is where landfill and waste-
to-energy compete for raw materials. “As a 
dealer in the waste business you can choose 
to install landfill or a waste-to-energy plant. 
It’s the same level in the hierarchy.”

Weighing the two options, a waste-to-
energy plant gets ticks for generating 
electricity, eliminating volumes of waste, as a 
source of useful ash and leachate coproducts 
and as a way of decontaminating waste – 
ridding it of bacteria and possible viruses.

Waste-to-energy technology delivers 
about 30% efficiency, Dr Abbas says, 
compared with 30-40% for a coal-fired 
power plant. Demonstration waste-to-

energy plants capable of 10 tonnes a day can 
be built in a few months, and larger plants in 
one to two years. The Kwinana plant in 
Perth will be able to manage 400,000 
tonnes a year; plants overseas can manage 
up to 2 million tonnes a year. 

The Sydney Uni Waste Research Hub is 
building a “waste atlas” map of where waste 
is generated across Australia to help inform 
decisions on installations of waste-to-
energy plants. Locally, a rule of thumb says 
a plant would need to process at least 
300,000 tonnes a year to be feasible. Other 
than the income earned form electricity 
sold, gate fees in the hundreds of dollars a 
tonne contribute to revenue.

THE CIRCULAR ECONOMY
It sounds like the answer, but what if waste-
to-energy plants became commonplace just 
as society found a way to get by without 
producing mountains of the stuff? The river 
of feedstock could turn into a trickle.

Like many of his peers, Dr Abbas eyes an 
emerging “circular economy”, perhaps 
another 30 years away, where consumption 

is far more efficient and the appetite for 
landfill and waste-to-energy wanes.

For the past 20 years the volume of 
rubbish sent to landfill has grown about 8% 
a year. “That’s about six times population 
growth,” Dr Abbas says. “We still have a 
waste generation problem, and we can’t 
export it anymore.”

Plants are needed until at least 2040 to 
2050, he says, when a predicted circular 
economy will slowly kick in, with its 
stringent approach to repurposing and far 
lower tolerance for trash. “Design for reuse 
and repurposing will become one of the 
cornerstones of future engineering,” he says, 
going hand in hand with an economy that is 
tuned more to leasing and sharing than a 
mantra of continual growth. 

“We will not transition if we don’t think 
of the economics, the policy, sustainability, 
the regulations, the law in one silo together 
– that’s a very important message.” 

* He also rides past Sydney’s White Bay  
coal-fired power station, which has been left 
to rot since it closed in 1983.P
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Weighing the options: For the past 20 years the volume of rubbish sent to landfill has grown about 8% a year. “We have a waste generation problem,“ says Ali Abbas.
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WASTE-TO-ENERGY

I
f something has a bit of value left in it, it 
shouldn’t be chucked away. But that’s not 
the world we live in, where households 

wheel out huge bins of stuff each week so 
their contents may never be seen again. 

All that waste going to waste is a bit of a 
waste, when you think about it.

If household garbage is fed into the right 
technology its calorific value can be released 
by intense heat and converted to kilojoules 
per second that can then be converted to 
kilowatt-hours of electricity. 

The immediate concern among city-
dwellers, however, is that they don’t like 
incinerators. On his ride to work your 
EcoGeneration correspondent pedals past 
two former incinerator sites that were 
transformed into sweet-smelling parkland 
many decades ago*. 

But things have changed since those dirty 
old times, says Ali Abbas, associate professor 
at the University of Sydney’s School of 
Chemical and Biomolecular Engineering. 
“We will see waste-to-energy plants being 
installed and they will generate electricity 

END PRODUCT ELECTRICITY
The primary product of a waste-to-energy 
plant is electricity, which is useful to 
everyone, but an efficient project will 
extract value from ash, liquid leachate and 
gas coproducts. Before feedstock is fed into 
the heating process, whether it be 
gasification or incineration, liquid leachate 
is extracted so that water can be recovered 
from it, along with nutrients and possibly 
some minerals.

The exhaust graduates through various 
steps where pollutants are extracted before 
exiting a stack as “relatively clean exhaust”.

In his lab at Sydney University Dr Abbas 
is exploring the possibilities of using bottom 
ash, or “slag”, as a construction material, 
incorporating the coproduct in concrete 
products. “We make different recipes of 
concrete, where we target utilisation of the 
waste and also construction properties, like 
compressive strength of the concrete 
product,” he says. 

In the lab, cubes of pale grey concrete  
are stacked alongside a 3D printer the 
researchers are planning to use to craft 
objects using ash-cement compound.

Along with cement, the ash can also be 
mixed with waste glass and carbon dioxide 
so that waste is locked into a concrete 
product. “You can sink some carbon, not a 
lot,” says Dr Abbas, who expects about 
10-15% of cement can be replaced by ash in 
concrete used in construction. Using landfill 
waste to offset emissions produced by cement 
achieves a double offset effect, he says.

AN END TO TRASH
We live in a throw-away society, and 
regardless how we got here over the last 100 
years of ever steepening consumerism we 
can be sure the habit of generating rubbish 
will be hard to break. Everything comes 

– that’s the value they provide,” he says.  
It’s very early days for the waste-to-energy 
sector in Australia. A plant is being built 
near Perth, Western Australia, and plans are 
in progress for plants in Victoria, 
Queensland and possibly NSW. “We will see 
this industry growing,” Dr Abbas says. 

INCINERATION AND GASIFICATION
The recovery of energy from all the trash 
society gleefully casts aside makes waste-
to-energy sound like modern alchemy, but 
energy can never be created from nothing. 
The plant under construction in Perth 
(featured in issue 114) is a proven moving 
grate technology, where material is 
incinerated. Heat is used to drive a turbine, 
ash and metal are sifted away to be put to 
use or recycled and emissions are captured 
and removed. 

An alternative to incineration is 
gasification, where feedstock is heated to a 
point where energy can be recovered from 
the resultant gasses. A variety of gasification 
known as “slag-in” runs at up to 1,600˚C, 
where the “slagged” ash separates into 
bottom ash and fly ash. Bottom ash is 
vitrified, or transformed by heat into “a kind 
of molten rock”, Dr Abbas says, and fly ash is 
exhausted upwards and collected.

Gasification is not incineration. “You 
control the oxygen feed and the temperature 
in such a way that you get different product 
coming off,” Dr Abbas says. The process is 
started using fossil energy and internal 
energy is managed to reach a steady state.

The feedstock for waste-to-energy plants 
comes from the ubiquitous kerbside red 
bins, which alongside the usual wide variety 
of rubbish can also include some organics. 

Around 40-60% is moisture content, Dr 
Abbas says. The goal is to separate out all 
recyclables beforehand.

A powerful counterpoint to our mounting garbage is the clean energy that can be harnessed from 

it — once communities understand the wonders of modern technology, writes Jeremy Chunn.

Trails of trash inevitably will 
lead to waste-to-energy 
solutions

Brick by brick: Bottom ash is being tested as an 
ingredient in concrete products to reduce cement.
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SOLAR

S
olar energy is the most abundant 
energy available to human beings. It is 
estimated that over the past billion 

years, the sun has consumed 2% of its total 
energy. There is enough remaining to supply 
life on Earth for billions of years. As a clean 
energy, PV will not cause pollution or affect 
the ecological balance. Solar energy is also 
equitably distributed on the earth – there is 
solar energy everywhere, which can be 
exploited and utilized.

Over the past few decades, solar 
technology has progressed dramatically. 
Ten years ago, the price of solar panels was 
$5 per watt, while nowadays it is about 25 
cents per watt. It’s reasonable to expect that 
in the next two to three years PV will 

at night. There are many ways to combine 
solar with energy storage. For example, if a 
region has abundant water resources, we 
could use pumped storage. This technology 
is already mature and cheap.

Another means is electric vehicles. 
During the day, solar power is used to 
charge electric vehicles; at night, these 
electric vehicles can release the excess 
energy back to the grid. Today, the world’s 
annual electricity consumption is 26 trillion 
kWh, about 70 billion kWh per day. If it 
doubles in 20 years’ time, the global daily 
power demand will be close to 140 billion 
kWh per day. By then, the world’s electric 
vehicle amount is very likely to grow to  
1 billion with the storage capacity of 70 
billion kWh per day, which is enough to 
balance global electricity demand at night.

Taking the ultra-high voltage grid as the 
backbone network, global energy 
interconnection can be enabled to balance 
all sorts of renewable power energy supply 
and work continuously to meet global 
demand during the day and at night. 

To put it simply, the mode of how global 
energy interconnection works is: renewables 
plus ultra-high voltage grid plus smart grid. 
Through the global energy interconnection, 
solar power generation in the daytime area 
can be transmitted to the night region, 
which can realize continuous power supply 
around the world.

We have 100% confidence that solar 
would change the world. Solar energy is 
infinite and cheap, and its intermittency 
issue can be solved in many ways in a few 
years to come. 

This is an edited extract from Longi president 

Zhenguo Li’s speech at the Future of 

Technology Summit in Washington DC in April.

become the most economical power source 
in most parts of the world. A report by 
Energy Watch Group suggested that in 
2050, the global power can be totally 
supplied by clean energy, in which 69% 
comes from PV, 18% from wind power and 
8% from hydropower. 

In order to achieve that result, 1,000GW 
of solar energy must be installed each year 
for 25-30 years continuously to meet the 
electricity demand worldwide. Since 25-30 
years is the expected lifetime of a solar 
module, the cycle of 1,000GW per year will 
need to continue.

MIDNIGHT SUN
When solar power is cheap enough and the 
manufacturing is fully clean, it can also 
undertake another more important task: to 
restore the earth’s ecosystem. We can 
imagine a scenario in which solar energy is 
used to desalinate seawater on a large scale, 
and cascade pumping projects are built to 
lift fresh water to irrigate into desert areas 
to awaken vegetation and turn desert into 
oasis. Once plants are restored, carbon 
dioxide in the air can be captured. It’s 
calculated that if 70% of Earth’s desert areas 
can be turned into oases, then all carbon 
emissions generated by human activities in 
history could be absorbed.

Out of your imagination? Next, I will let you 
know the solar PV technology improvement 
shall enable everything to be realized.

Solar energy combined with energy 
storage means that excess electricity 
generated during the day could be utilized 

Solar PV is cleaning up the energy mix, writes Longi president 

Zhenguo Li, but this is just the beginning.

Sunshine after dark ... 
the rise of 24-hour solar
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“Interconnection can 
be enabled to balance 
all sorts of renewable 
power energy supply.”

One source, many uses: Zhenguo Li suggests solar 
energy can be used to irrigate vast tracts of desert.
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SOLAR

S
olar energy is the most abundant 
energy available to human beings. It is 
estimated that over the past billion 

years, the sun has consumed 2% of its total 
energy. There is enough remaining to supply 
life on Earth for billions of years. As a clean 
energy, PV will not cause pollution or affect 
the ecological balance. Solar energy is also 
equitably distributed on the earth – there is 
solar energy everywhere, which can be 
exploited and utilized.

Over the past few decades, solar 
technology has progressed dramatically. 
Ten years ago, the price of solar panels was 
$5 per watt, while nowadays it is about 25 
cents per watt. It’s reasonable to expect that 
in the next two to three years PV will 

at night. There are many ways to combine 
solar with energy storage. For example, if a 
region has abundant water resources, we 
could use pumped storage. This technology 
is already mature and cheap.

Another means is electric vehicles. 
During the day, solar power is used to 
charge electric vehicles; at night, these 
electric vehicles can release the excess 
energy back to the grid. Today, the world’s 
annual electricity consumption is 26 trillion 
kWh, about 70 billion kWh per day. If it 
doubles in 20 years’ time, the global daily 
power demand will be close to 140 billion 
kWh per day. By then, the world’s electric 
vehicle amount is very likely to grow to  
1 billion with the storage capacity of 70 
billion kWh per day, which is enough to 
balance global electricity demand at night.

Taking the ultra-high voltage grid as the 
backbone network, global energy 
interconnection can be enabled to balance 
all sorts of renewable power energy supply 
and work continuously to meet global 
demand during the day and at night. 

To put it simply, the mode of how global 
energy interconnection works is: renewables 
plus ultra-high voltage grid plus smart grid. 
Through the global energy interconnection, 
solar power generation in the daytime area 
can be transmitted to the night region, 
which can realize continuous power supply 
around the world.

We have 100% confidence that solar 
would change the world. Solar energy is 
infinite and cheap, and its intermittency 
issue can be solved in many ways in a few 
years to come. 

This is an edited extract from Longi president 

Zhenguo Li’s speech at the Future of 

Technology Summit in Washington DC in April.

become the most economical power source 
in most parts of the world. A report by 
Energy Watch Group suggested that in 
2050, the global power can be totally 
supplied by clean energy, in which 69% 
comes from PV, 18% from wind power and 
8% from hydropower. 

In order to achieve that result, 1,000GW 
of solar energy must be installed each year 
for 25-30 years continuously to meet the 
electricity demand worldwide. Since 25-30 
years is the expected lifetime of a solar 
module, the cycle of 1,000GW per year will 
need to continue.

MIDNIGHT SUN
When solar power is cheap enough and the 
manufacturing is fully clean, it can also 
undertake another more important task: to 
restore the earth’s ecosystem. We can 
imagine a scenario in which solar energy is 
used to desalinate seawater on a large scale, 
and cascade pumping projects are built to 
lift fresh water to irrigate into desert areas 
to awaken vegetation and turn desert into 
oasis. Once plants are restored, carbon 
dioxide in the air can be captured. It’s 
calculated that if 70% of Earth’s desert areas 
can be turned into oases, then all carbon 
emissions generated by human activities in 
history could be absorbed.

Out of your imagination? Next, I will let you 
know the solar PV technology improvement 
shall enable everything to be realized.

Solar energy combined with energy 
storage means that excess electricity 
generated during the day could be utilized 

Solar PV is cleaning up the energy mix, writes Longi president 

Zhenguo Li, but this is just the beginning.

Sunshine after dark ... 
the rise of 24-hour solar
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“Interconnection can 
be enabled to balance 
all sorts of renewable 
power energy supply.”

One source, many uses: Zhenguo Li suggests solar 
energy can be used to irrigate vast tracts of desert.
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Between them Matthias Huchel and Luke 
Butterworth of Epho have 25 years worth of 
experience in solar, including projects in the 
UK and Spain. For the 1.75MW system on 
Brisbane Airport’s international terminal, 
the PV generation needed to be split into 
two separate systems and terminated at 
di� erent LV connection points to allow 
maximum generation whilst maintaining 
Energex connection compliance and 
appropriate voltage regulation.

Epho’s design aimed at providing an 
aesthetically pleasing system that was 
symmetrical on both sides of the roof ridge. 
“This aim was partially hindered due to a 
greater number of shading objects being 
present on the eastern roof, and the eastern 
wing being narrower than the western 
wing,” the pair say. “However, in its entirety 
the PV system appears to be almost 
symmetrical from a birds eye view.”

Only modules mounted at exactly 
the same orientation are connected into 
the same string and only strings with the 
same orientation are connected to the 
same inverter.

An extensive glare study was carried out 
for the PV system to ensure sunlight wasn’t 
refl ected into the fl ight path or onto the air 
tra�  c control tower.

All up, 6,451 Hanwha Q CELLS Q.Power 
modules and 32 ABB TRIO inverters were 
used for the job, which is expected to save 
the owner about $250,000 a year, on 
Epho’s estimate.

The guys are happy with the result. “This 
system has been installed to the highest 
quality standards and perfectly refl ects the 
design,” they told EcoGeneration. And since 
the system is fully monitored, Epho knows it 
is exceeding forecasted production.

FINALIST

LUKE BUTTERWORTH & MATTHIAS HUCHEL OF EPHO, 
JORDAN HINTZ OF SWIFT ENERGY GROUP
Brisbane Airport, International Terminal

From top: Luke Butterworth and Matthias Huchel took 
a bird’s eye view on the project from the start.

Welcome to Brisbane: The designers aimed for 
perfect symmetry for the 1.75MW system.

Over 

240kW
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SOLAR AWARDS

The Clean Energy Council’s 2019 Solar Design and Installation 

Awards included shining examples of what this talented 

industry can do with more than a few modules when 

imaginations are let off the leash.

brightest
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WINNER

CHRISTOPHER HACKETT & 
DIMITAR LIVE, GEM ENERGY
Australia Zoo, Landsborough, 
Queensland

GEM Energy principal electrician 
Christopher Hackett says the brief for 
this job was simple: “We have been 
awarded the Australia Zoo Project. 
Go and install the best solar system 
Australia has seen.”

“Our solution was to present a case 
study to the network that the solar 
system would not be detrimental to 
the local electricity network and 
could in fact support it,” Hackett says.

“The installation was a matter of 
pride. Delivering this project on the 
roof of the café and Crocoseum using 
entirely in-house resources meant we 
had control of quality from 
engineering stage all the way through 
to commissioning.”

The team used 1,799 Canadian 
Solar Kumax Polygen modules — 
with a custom batch in all-black for 
the cafeteria — with SolarEdge 
P370w DC optimisers and a mixture 
of SolarEdge inverters.

“Initially, we were limited to a 
minimum 30kW import restriction,” 
Hackett says. “After installation, and 
through negotiation, we were able to 
have a complete reversal on the 
network’s decision to allow a 
maximum export of over 300kW.” He 
estimates bill savings for the client 
somewhere between 35-40%.

Hackett’s boss is happy, too. “The 
CEO was recently in Korea, where he 
was shown pictures of an exemplary 
installation. It was Australia Zoo.”

Best & 

Over 

240kW

Over 

240kW
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Between them Matthias Huchel and Luke 
Butterworth of Epho have 25 years worth of 
experience in solar, including projects in the 
UK and Spain. For the 1.75MW system on 
Brisbane Airport’s international terminal, 
the PV generation needed to be split into 
two separate systems and terminated at 
di� erent LV connection points to allow 
maximum generation whilst maintaining 
Energex connection compliance and 
appropriate voltage regulation.

Epho’s design aimed at providing an 
aesthetically pleasing system that was 
symmetrical on both sides of the roof ridge. 
“This aim was partially hindered due to a 
greater number of shading objects being 
present on the eastern roof, and the eastern 
wing being narrower than the western 
wing,” the pair say. “However, in its entirety 
the PV system appears to be almost 
symmetrical from a birds eye view.”

Only modules mounted at exactly 
the same orientation are connected into 
the same string and only strings with the 
same orientation are connected to the 
same inverter.

An extensive glare study was carried out 
for the PV system to ensure sunlight wasn’t 
refl ected into the fl ight path or onto the air 
tra�  c control tower.

All up, 6,451 Hanwha Q CELLS Q.Power 
modules and 32 ABB TRIO inverters were 
used for the job, which is expected to save 
the owner about $250,000 a year, on 
Epho’s estimate.

The guys are happy with the result. “This 
system has been installed to the highest 
quality standards and perfectly refl ects the 
design,” they told EcoGeneration. And since 
the system is fully monitored, Epho knows it 
is exceeding forecasted production.

FINALIST

LUKE BUTTERWORTH & MATTHIAS HUCHEL OF EPHO, 
JORDAN HINTZ OF SWIFT ENERGY GROUP
Brisbane Airport, International Terminal

From top: Luke Butterworth and Matthias Huchel took 
a bird’s eye view on the project from the start.

Welcome to Brisbane: The designers aimed for 
perfect symmetry for the 1.75MW system.
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The Clean Energy Council’s 2019 Solar Design and Installation 

Awards included shining examples of what this talented 

industry can do with more than a few modules when 

imaginations are let off the leash.
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WINNER

CHRISTOPHER HACKETT & 
DIMITAR LIVE, GEM ENERGY
Australia Zoo, Landsborough, 
Queensland

GEM Energy principal electrician 
Christopher Hackett says the brief for 
this job was simple: “We have been 
awarded the Australia Zoo Project. 
Go and install the best solar system 
Australia has seen.”

“Our solution was to present a case 
study to the network that the solar 
system would not be detrimental to 
the local electricity network and 
could in fact support it,” Hackett says.

“The installation was a matter of 
pride. Delivering this project on the 
roof of the café and Crocoseum using 
entirely in-house resources meant we 
had control of quality from 
engineering stage all the way through 
to commissioning.”

The team used 1,799 Canadian 
Solar Kumax Polygen modules — 
with a custom batch in all-black for 
the cafeteria — with SolarEdge 
P370w DC optimisers and a mixture 
of SolarEdge inverters.

“Initially, we were limited to a 
minimum 30kW import restriction,” 
Hackett says. “After installation, and 
through negotiation, we were able to 
have a complete reversal on the 
network’s decision to allow a 
maximum export of over 300kW.” He 
estimates bill savings for the client 
somewhere between 35-40%.

Hackett’s boss is happy, too. “The 
CEO was recently in Korea, where he 
was shown pictures of an exemplary 
installation. It was Australia Zoo.”

Best & 
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WINNER

JAMIE THORNCRAFT & NATALIE 
COLLINS, TODAE SOLAR
Australian Technology Park, Sydney

A dynamic project from a dynamic duo – 
Jamie Thorncraft, who has worked in the 
Australian solar industry for over a decade, 
managing his own installation business and 
working as head of installation at Todae 
Solar in the commercial and industrial 
space, and Natalie Collins, an energy 
engineer with solar design experience in 
France, the US, West Africa and Australia.

The 87kW system on a custom-built 
fl oating steel structure at the Australian 
Technology Park in Sydney helped the client 
achieve a 5-star NABERS rating and carbon 
neutrality for this community building. 

The system powers Australia’s fi rst 
rooftop indigenous garden and provides 
shade to a playground below. Custom 
cassettes and sub frames were 
manufactured o� site and assembled on the 
roof. Sunpower panels were used with 
SolarEdge inverters and optimisers.

“This job was a huge team e� ort involving 
structural, mechanical, civil and electrical 
engineers, architects, experienced project 
managers, WHS o�  cers, purchasing and 
logistics o�  cers, electricians, solar 
installers and tra�  c management,” says a 
spokesperson from Todae. 

“This project was implemented without a 
hiccup, and Todae is looking forward to 
continuing to develop innovative solutions 
for other buildings at Technology Park.”

From top: Natalie Collins and Jamie Thorncroft helped 
the building owner achieve a 5-star NABERS rating.

Powerplant: The 
system powers a 
rooftop garden and 
shades a playground.

On target: The 87kW 
system has kept 
energy costs down.

Systems 

30-
240kW
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FINALIST

MATTHEW LINNEY, JOHN 
GOUGH & TIMOTHY BALL, 
AUTONOMOUS ENERGY
Sunshine Plaza, 
Maroochydore, Queensland

Autonomous Energy CEO 
Matthew Linney has been 
working in solar for 15 years. 
“I’m a photovoltaic engineer by 
background.” For him, the 1MW 
solar PV carpark for the Sunshine 
Plaza in Maroochydore, 
Queensland, was a chance to test 
the possibilities of solar from 
both sides. “The solution is a car 
park shading system that uses 
bifacial panels which generate 
energy from both the front and 
back side of the panel,” he tells 
EcoGeneration. Gaps in the 
canopy and transparency in the 
panels allow light through which 
then refl ects back to the bottom 
side of the panels, boosting 
output. “The fi ltered light e� ect 
gives a nice feel to users and looks 
nicer than a solid canopy.” 

LG bifacial modules were used, 
with Fronius Eco inverters.

“John and the install team did 
a great job. The level of detail in 
design and installation was 
extremely high and the fi nished 
product performs really well.” P
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Both sides: Light 
reflected off parked 
cars will boost output 
of the bifacial panels.

Over 

240kW
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WINNER

JAMIE THORNCRAFT & NATALIE 
COLLINS, TODAE SOLAR
Australian Technology Park, Sydney

A dynamic project from a dynamic duo – 
Jamie Thorncraft, who has worked in the 
Australian solar industry for over a decade, 
managing his own installation business and 
working as head of installation at Todae 
Solar in the commercial and industrial 
space, and Natalie Collins, an energy 
engineer with solar design experience in 
France, the US, West Africa and Australia.

The 87kW system on a custom-built 
fl oating steel structure at the Australian 
Technology Park in Sydney helped the client 
achieve a 5-star NABERS rating and carbon 
neutrality for this community building. 

The system powers Australia’s fi rst 
rooftop indigenous garden and provides 
shade to a playground below. Custom 
cassettes and sub frames were 
manufactured o� site and assembled on the 
roof. Sunpower panels were used with 
SolarEdge inverters and optimisers.

“This job was a huge team e� ort involving 
structural, mechanical, civil and electrical 
engineers, architects, experienced project 
managers, WHS o�  cers, purchasing and 
logistics o�  cers, electricians, solar 
installers and tra�  c management,” says a 
spokesperson from Todae. 

“This project was implemented without a 
hiccup, and Todae is looking forward to 
continuing to develop innovative solutions 
for other buildings at Technology Park.”

From top: Natalie Collins and Jamie Thorncroft helped 
the building owner achieve a 5-star NABERS rating.

Powerplant: The 
system powers a 
rooftop garden and 
shades a playground.

On target: The 87kW 
system has kept 
energy costs down.
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FINALIST

MATTHEW LINNEY, JOHN 
GOUGH & TIMOTHY BALL, 
AUTONOMOUS ENERGY
Sunshine Plaza, 
Maroochydore, Queensland

Autonomous Energy CEO 
Matthew Linney has been 
working in solar for 15 years. 
“I’m a photovoltaic engineer by 
background.” For him, the 1MW 
solar PV carpark for the Sunshine 
Plaza in Maroochydore, 
Queensland, was a chance to test 
the possibilities of solar from 
both sides. “The solution is a car 
park shading system that uses 
bifacial panels which generate 
energy from both the front and 
back side of the panel,” he tells 
EcoGeneration. Gaps in the 
canopy and transparency in the 
panels allow light through which 
then refl ects back to the bottom 
side of the panels, boosting 
output. “The fi ltered light e� ect 
gives a nice feel to users and looks 
nicer than a solid canopy.” 

LG bifacial modules were used, 
with Fronius Eco inverters.

“John and the install team did 
a great job. The level of detail in 
design and installation was 
extremely high and the fi nished 
product performs really well.” P
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Both sides: Light 
reflected off parked 
cars will boost output 
of the bifacial panels.

Over 

240kW
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WINNER 
Under 30kW stand-alone 
PV power system

WILLIAM ANDERSSON & 
SCOTT HANSEN, SMART 
COMMERCIAL SOLAR 
Rural NSW

Working with Smart Commercial Solar, 
Scott Hanson and William Andersson 
designed and installed a 25kW three-phase 
o� -grid solar system with an 86kWh battery 
at a property in rural NSW. In addition to 
saving the client more than $80,000 in grid-
connection costs, the installation serves as a 
great case study for the early deployment of 
a three-phase o� -grid system.

Just in case: 86kWh of 
storage can come in 
handy in the countryside.

New view: A rooftop garden left no 
room for solar, so a wall was used.

Australia Wide Solar’s Johnson Lee designed and installed a 4kW solar PV system with 
WINAICO panels, SolarEdge StorEdge hybrid inverter, 10kWh of LG Chem battery backup 
and a Reposit energy management system on this architecturally designed house in 
Sydney. One challenge was making sure the window fi tted neatly into the hole left by a 
missing panel. “As the lead time of architectural projects can take a few years, we locked 
in solar panels that were roughly the same dimensions early in the project,” he says.

WINNER    Under 30kW grid connect PV power system 
with battery back-up

JOHNSON LEE, AUSTRALIA WIDE SOLAR
Sydney residential

Systems 
under 

30kW
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Rohan Preston and Lachlan Bateman 
founded Solpod in 2017 “as a response to 
almost every reason businesses have 
provided for not adopting solar”, the pair 
told EcoGeneration.

Real estate investment trust GPT, their 
client for this job, aims to reach a carbon-
neutral target before 2030, and asked 
Solpod to fi nd a solution for the Highpoint 
Shopping Centre. 

The design brief was achieved through 
modular prefabrication combined with non-
penetrating feet, with each 4kW pod craned 
onto the roof in 10 minutes on average. 

“Solpod’s patent-protected adhesive feet 
removed the need to drill into the roof,” 
Preston and Bateman say. “Prefabricating 
the system in 12-panel modules o� -site also 
allowed the system to be installed in a third 
of the time compared to standard solar.”

The client likes the fl exibility in Solpod’s 
solution, which it says will come on handy if 
ever Solpod installations need to be shifted 
across property assets if there is a 
redevelopment or work needed on the roofs.

“The global response to this project and 
Solpod’s technology has exceeded our 

expectations,” the team says. “The 
maturity and innovation of the Australian 
commercial rooftop solar industry is 
world’s best practice, and the innovation 
demonstrated in this project shows 
our industry has a lot to contribute on 
a global scale.”

FINALIST

CHRIS GEARY & CHRISTOPHER BETLAND, 
COFFS SOLAR ENERGY
Pacific Marina Luxury Apartment Complex, 
Coffs Harbour, NSW 

Chris Geary (far left) is having a good start in solar, probably 
with some thanks to colleague and 20-year solar veteran 
Christopher Betland (left), his co-nominee on this project. 

The installation at the Pacifi c Marina Luxury 
Apartment Complex in Co� s Harbour, NSW, totals 
161.7kW, made up of 39 separate 3.3kW custom-designed 
residential systems and a 33kW commercial system. It was 
a victory for clean energy overall, as Geary says, because 
“the owners and managers had been previously informed 
solar was not possible at their premises.” 

The planning phase was complex, involving liaison with 
the building management, strata management, owner 
representatives, the owners (and guests), as well as utilities 
and energy retailers. 

“We then completed all 40 sub-projects over a four-week 
period,” Geary says. “This included access and work across 
four physically separate multi-level buildings, and 
incorporation of all design aesthetic and compliance with 
all regulatory requirements including CEC, electrical and 
WHS obligations.” Trina panels have been matched with 
Huawei, Fronius and Zeversolar inverters and racking, 
cabling, cable trays and wiring. 

“We are proud of the quality, detail and aesthetics of the 
overall project, and even prouder of the Co� s Solar Energy 
team that supported me in making it happen!” Geary says. 

FINALIST

ROHAN PRESTON & LACHLAN 
BATEMAN, SOLPOD
Highpoint Shopping Centre, 
Melbourne

Sea and sun: The 161kW 
project includes 40 
separate systems.

Piece by piece: Solpod’s 
modular solution allowed 

for a quick build.

Systems 

30-
240kW
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WINNER 
Under 30kW stand-alone 
PV power system

WILLIAM ANDERSSON & 
SCOTT HANSEN, SMART 
COMMERCIAL SOLAR 
Rural NSW

Working with Smart Commercial Solar, 
Scott Hanson and William Andersson 
designed and installed a 25kW three-phase 
o� -grid solar system with an 86kWh battery 
at a property in rural NSW. In addition to 
saving the client more than $80,000 in grid-
connection costs, the installation serves as a 
great case study for the early deployment of 
a three-phase o� -grid system.

Just in case: 86kWh of 
storage can come in 
handy in the countryside.

New view: A rooftop garden left no 
room for solar, so a wall was used.

Australia Wide Solar’s Johnson Lee designed and installed a 4kW solar PV system with 
WINAICO panels, SolarEdge StorEdge hybrid inverter, 10kWh of LG Chem battery backup 
and a Reposit energy management system on this architecturally designed house in 
Sydney. One challenge was making sure the window fi tted neatly into the hole left by a 
missing panel. “As the lead time of architectural projects can take a few years, we locked 
in solar panels that were roughly the same dimensions early in the project,” he says.

WINNER    Under 30kW grid connect PV power system 
with battery back-up

JOHNSON LEE, AUSTRALIA WIDE SOLAR
Sydney residential
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Rohan Preston and Lachlan Bateman 
founded Solpod in 2017 “as a response to 
almost every reason businesses have 
provided for not adopting solar”, the pair 
told EcoGeneration.

Real estate investment trust GPT, their 
client for this job, aims to reach a carbon-
neutral target before 2030, and asked 
Solpod to fi nd a solution for the Highpoint 
Shopping Centre. 

The design brief was achieved through 
modular prefabrication combined with non-
penetrating feet, with each 4kW pod craned 
onto the roof in 10 minutes on average. 

“Solpod’s patent-protected adhesive feet 
removed the need to drill into the roof,” 
Preston and Bateman say. “Prefabricating 
the system in 12-panel modules o� -site also 
allowed the system to be installed in a third 
of the time compared to standard solar.”

The client likes the fl exibility in Solpod’s 
solution, which it says will come on handy if 
ever Solpod installations need to be shifted 
across property assets if there is a 
redevelopment or work needed on the roofs.

“The global response to this project and 
Solpod’s technology has exceeded our 

expectations,” the team says. “The 
maturity and innovation of the Australian 
commercial rooftop solar industry is 
world’s best practice, and the innovation 
demonstrated in this project shows 
our industry has a lot to contribute on 
a global scale.”

FINALIST

CHRIS GEARY & CHRISTOPHER BETLAND, 
COFFS SOLAR ENERGY
Pacific Marina Luxury Apartment Complex, 
Coffs Harbour, NSW 

Chris Geary (far left) is having a good start in solar, probably 
with some thanks to colleague and 20-year solar veteran 
Christopher Betland (left), his co-nominee on this project. 

The installation at the Pacifi c Marina Luxury 
Apartment Complex in Co� s Harbour, NSW, totals 
161.7kW, made up of 39 separate 3.3kW custom-designed 
residential systems and a 33kW commercial system. It was 
a victory for clean energy overall, as Geary says, because 
“the owners and managers had been previously informed 
solar was not possible at their premises.” 

The planning phase was complex, involving liaison with 
the building management, strata management, owner 
representatives, the owners (and guests), as well as utilities 
and energy retailers. 

“We then completed all 40 sub-projects over a four-week 
period,” Geary says. “This included access and work across 
four physically separate multi-level buildings, and 
incorporation of all design aesthetic and compliance with 
all regulatory requirements including CEC, electrical and 
WHS obligations.” Trina panels have been matched with 
Huawei, Fronius and Zeversolar inverters and racking, 
cabling, cable trays and wiring. 

“We are proud of the quality, detail and aesthetics of the 
overall project, and even prouder of the Co� s Solar Energy 
team that supported me in making it happen!” Geary says. 

FINALIST

ROHAN PRESTON & LACHLAN 
BATEMAN, SOLPOD
Highpoint Shopping Centre, 
Melbourne

Sea and sun: The 161kW 
project includes 40 
separate systems.

Piece by piece: Solpod’s 
modular solution allowed 

for a quick build.
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Joshua Axford of Axford Solar is pretty new to the game 
but has plenty of fuel in his tank. After fi nishing a solar 
design and install course in February 2017 he’d fi nished 
his fi rst install just two months later. “I mostly install 
quality gear for residential and small commercial,” he 
told EcoGeneration. “I don’t subcontract as I like to deal 
direct with the end user.”

The customer for the nominated installation wanted 
“quality, quantity and aesthetics”, he says. “I still 

remember asking him what his budget was and he 
responded, ‘Well, I’m currently paying over $11,000 
a year for electricity.’”

The system includes six SolarEdge SE5000H inverters 
with 100 LG NeON2 320W black-on-black solar modules, 
a SolarEdge water heater controller and zigbee automated 
switches for pool heating and fi ltration. The savings have 
been astounding: the July 2019 electricity bill was 
$334.01 compared with $3,392.59 for April 2018. 

FINALIST

JOSHUA AXFORD, AXFORD SOLAR
Residential system

Big savings: 
The owner 
found if you 
have a big roof 
you can get a 
lot of leverage 
out of solar.

Systems 
under 

30kW
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WINNER  
Under 30kW grid connect 
PV power system

NIGEL PHILLIPS, ELECTRICAL 
SENSATION
St Anthony’s Catholic Church, 
Harristown, Queensland

Nigel Phillips of Electrical Sensation 
has been installing solar power 
systems since 2008, when the 
Queensland government introduced 
the Queensland Solar Homes 
Project. “Most of our work is new 
residential solar installs, upgrades and 
repairs,” Phillips says, “and battery 
add-ons are becoming more 
popular. We do small commercial solar 
systems, less than 100kW, as well.”

The client,  St Anthony’s Catholic 
Church in Harristown, Queensland, 
wanted something a bit “di� erent” 
and more interesting than just the 
standard two-row installation, “so I 
designed a system shaped in a cross”. 
The roof of the building was being 
replaced at the same time as the solar 
install and profi le of the roof changed 
throughout the project, “which added 
to the challenge”. Sumec PhonoSolar 
panels were teamed with a Fronius 
Symo inverter, Hopergy racking and 
Solar Analytics monitoring.

Phillips is “absolutely” happy with 
the result. “The panels lined up 
perfectly and it is beautifully balanced 
— a really schmick-looking system! 
The client is super happy with the 
aesthetics as well.”

See the light: Nigel Phillips’ simple solar 
solution has made a lot of people happy.

Father and the sun: 
A little flair goes a 
long way in solar.

Systems 
under 

30kW
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Joshua Axford of Axford Solar is pretty new to the game 
but has plenty of fuel in his tank. After fi nishing a solar 
design and install course in February 2017 he’d fi nished 
his fi rst install just two months later. “I mostly install 
quality gear for residential and small commercial,” he 
told EcoGeneration. “I don’t subcontract as I like to deal 
direct with the end user.”

The customer for the nominated installation wanted 
“quality, quantity and aesthetics”, he says. “I still 

remember asking him what his budget was and he 
responded, ‘Well, I’m currently paying over $11,000 
a year for electricity.’”

The system includes six SolarEdge SE5000H inverters 
with 100 LG NeON2 320W black-on-black solar modules, 
a SolarEdge water heater controller and zigbee automated 
switches for pool heating and fi ltration. The savings have 
been astounding: the July 2019 electricity bill was 
$334.01 compared with $3,392.59 for April 2018. 

FINALIST

JOSHUA AXFORD, AXFORD SOLAR
Residential system

Big savings: 
The owner 
found if you 
have a big roof 
you can get a 
lot of leverage 
out of solar.

Systems 
under 

30kW

www.ecogeneration.com.au   ecogeneration  December 2019  /  39

ECO1219_032-039_CEC solar awards.indd   39 5/11/19   10:07 am

SOLAR AWARDS

P
H

O
T

O
S

: S
U

P
P

L
IE

D

WINNER  
Under 30kW grid connect 
PV power system

NIGEL PHILLIPS, ELECTRICAL 
SENSATION
St Anthony’s Catholic Church, 
Harristown, Queensland

Nigel Phillips of Electrical Sensation 
has been installing solar power 
systems since 2008, when the 
Queensland government introduced 
the Queensland Solar Homes 
Project. “Most of our work is new 
residential solar installs, upgrades and 
repairs,” Phillips says, “and battery 
add-ons are becoming more 
popular. We do small commercial solar 
systems, less than 100kW, as well.”

The client,  St Anthony’s Catholic 
Church in Harristown, Queensland, 
wanted something a bit “di� erent” 
and more interesting than just the 
standard two-row installation, “so I 
designed a system shaped in a cross”. 
The roof of the building was being 
replaced at the same time as the solar 
install and profi le of the roof changed 
throughout the project, “which added 
to the challenge”. Sumec PhonoSolar 
panels were teamed with a Fronius 
Symo inverter, Hopergy racking and 
Solar Analytics monitoring.

Phillips is “absolutely” happy with 
the result. “The panels lined up 
perfectly and it is beautifully balanced 
— a really schmick-looking system! 
The client is super happy with the 
aesthetics as well.”

See the light: Nigel Phillips’ simple solar 
solution has made a lot of people happy.

Father and the sun: 
A little flair goes a 
long way in solar.

Systems 
under 

30kW
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SOLAR & STORAGE

possible. This is all based on estimates, of 
course. The sales pitch can become quite 
academic and a lot of people, installers 
included, will zone out. Storage is not the 
easiest thing in the world to understand, 
although there are numerous examples of its 
patent good value.

Around the world, Handelsman is seeing 
two trends in storage. First, some countries 
become so saturated in PV that there start to 
be limitations on new PV, “which forces 
installers to get really good at selling 
storage, because you either sell storage or 
you don’t sell [anything],” says Handlesman. 
In markets where this is happening, the 
estimated payback period for storage might 
still look lengthy, but storage brings other 
advantages in the meantime.

A second interesting dynamic in the 
storage market has shown itself in parts of 
Europe, he says, where batteries are being 
bought in places where it doesn’t make 
immediate economic sense. “I was really 
curious to fi nd out why,” says Handelsman, 
who recounts a visit to a German customer 
who explained his decision to buy a battery 
as an antidote to the status quo. “He said to 
me, ‘When I buy a heating system for my 
home, I don’t think about payback. I buy it 
because it’s cold in the winter.’” But heating 
is a necessity in Germany, Handelsman 
countered, and a battery is not. To which 
the customer said: ‘It’s painful for me to be 
dependent on the utility; it’s painful for me 
to consume fossil-fuel energy.’

“That trend is growing,” he says. “People 
say, I don’t want to be dependent on the 
grid.” It’s even happening in parts of the 
United States with net metering, where 
there is no fi nancial advantage at all in 
owning a battery. Another blaze in 
California in October attributed to strain on 
the grid will only convert more energy-users 
to this way of thinking, he suspects, not to 
mention more frequent and more extreme 
weather events.

Trust in the grid is eroding, and some 
people buy storage because they want to be 
ready for the next blackout. “In the last P

H
O

T
O

S
: S

U
P

P
L

IE
D

Proof on the roof: Energy users are investing in solar and storage to reclaim some independence.

Market power: The SolarEdge family of 
behind-the-meter energy components has 
proven itself around the world.

hurricane on the east coast [of the US], 90% 
of homes [that had lost connection to the 
grid] were reconnected after three weeks, 
and 100% were reconnected after three 
months,” he says. 

There are more ways than one to unlock 
fi nancial value in storage, with much hope 
riding on the aggregation of assets into 
virtual power plants that can tap revenue by 
providing services to the grid, such as non-
wires alternatives, frequency regulation and 
deferral of infrastructure.

In homes, SolarEdge’s focus is controlling 
high energy loads with its hot water heating 
controller, and its smart inverter’s mastery 
of household heat pumps, EV chargers, pool 
pump, etc. “We will try to make the most 
out of solar energy and stored energy before 
we drive grid power into your hot water 

heater,” he says. Likewise, the system will 
anticipate an owner’s driving habits and 
charge the EV accordingly, but do so at the 
lowest cost.

It all fi ts with a world where everything 
runs on electricity generated from 
renewables, particularly from up high. 
“Solar is going to be the energy source for 
mankind,” he says.

It would help if Australian standards were 
more aligned with European and American 
equivalents, instead of having evolved into 
the complex and overly-sophisticated 
measures that are in place. “I think it would 
help the industry to look a little bit across 
the ocean and harmonise with some of the 
things that are done in other places,” 
Handelsman says. “It would accelerate the 
adoption of products here.”  

“Solar has gotten 
to a point where it 
is literally part of 
the grid.”

 Lior Handelsman, SolarEdge
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SOLAR & STORAGE

systems, whereas it was once one-in-10. 
Even managers of bigger commercial 
endeavours are biting the bullet; in the US, 
Handelsman estimates between 15% and 
20% of commercial rooftop systems are sold 
with storage. “It gives you that extra layer of 
flexibility; the ability to shave off peaks, the 
ability to avoid demand charges.”

A lift in demand is causing some shortages 
in “good” lithium-ion products, he says.

“The solar energy industry is a small part 
in that; the bigger part of course is the EV 
[electric vehicles] industry, which is 
consuming more and more cells.” 
Manufacturers are on a serious pursuit of 
building capacity.

STORAGE EXPLAINED
When residential customers sit down to 
ponder the cost of a home battery they are 
introduced to the concept of “payback”, 
where the expensive new gizmo – 
something they have managed to live 
without – is expected to justify its existence 
by having paid for itself in as little time as 

L
ior Handelsman, SolarEdge co-founder 
and vice-president of marketing and 
product strategy, is languid and 

friendly – the type of guy who remembers 
you from a quick chat two or three years in 
the past. Or at least he’s polite enough to 
make out that he does.

But the world of renewables is moving 
faster than ever, and a lot’s changed only in 
the past 12 months for the Isreal-based, 
Nasdaq-listed inverter giant. In October 
2018 it bought a majority stake in Korea-
based lithium-ion battery-maker Kokam. 
Only 10 months later, SolarEdge co-founder, 
CEO and chairman Guy Sella became yet 
another mid-fifties victim of cancer.

For the SolarEdge family, it was a  
year that contained the full spectrum  
of emotions.

The show must go on, however, and 
Handelsman is in Melbourne for All-Energy 
2019, to explain the company’s strategy and 
join a panel discussion on system design as 
clean energy takes over the grid.

The Kokam purchase was a logical step, 
Handelsman explains, because although 
SolarEdge’s product offering included the 
StorEdge battery line it knew the storage 
market is destined to become far larger. 
Kokam offered utility-scale storage, and at 
the time had 232MW of systems deployed, 
“but more than that they are a lithium-ion 
cell manufacturer,” says Handelsman. “We 
are now integrating that capability of 
providing cells and storage systems into 
our business.”

Manufacturing in Korea is being 
expanded to a 2GWh-capacity factory, he 
says, as the company anticipates an 
industry-wide shift in focus to utility-scale 

If you are already big, you have to think bigger. That’s the 

mantra SolarEdge is hoping will secure it supremacy as a  

smart-thinking provider of energy-and-storage solutions,  

co-founder Lior Handelsman tells Jeremy Chunn.

PV giant makes a  
break for batteries

Press start: SolarEdge co-founder Lior Handelsman.

Panel by panel: A system that is optimised at the individual panel level should be good for some extra yield.

storage to manage the transition of energy 
systems around the world from very large, 
steady-as-she-goes fossil-fuelled 
generators to a much larger population of 
relatively smaller but much cleaner wind 
and solar assets.

“Solar has gotten to a point, which we all 
dreamt of about 10 years ago, where it is 
literally part of the grid – and not a minor 
part of the grid,” he says. “For solar to be 
[accepted as] part of the grid, it needs to be 
less intermittent and more predictable, and 
storage plays a big part in that. Other things 
also play a bit part in that: communication, 
control, interfacing, virtual power planting 
– but also storage.”

In the residential solar market, batteries 
are an inclusion in PV systems among those 
whose investment may have been guided 
more by a faith in renewables rather than 
rational calculus. As costs continue to fall, 
or perhaps as the religion of clean energy 
draws in a wider patronage, Handelsman 
says in some markets in Europe storage is 
being included in about half of all new 
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Standard String Inverter SolarEdge DC Optimised 
Inverter Solution
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SOLAR & STORAGE

possible. This is all based on estimates, of 
course. The sales pitch can become quite 
academic and a lot of people, installers 
included, will zone out. Storage is not the 
easiest thing in the world to understand, 
although there are numerous examples of its 
patent good value.

Around the world, Handelsman is seeing 
two trends in storage. First, some countries 
become so saturated in PV that there start to 
be limitations on new PV, “which forces 
installers to get really good at selling 
storage, because you either sell storage or 
you don’t sell [anything],” says Handlesman. 
In markets where this is happening, the 
estimated payback period for storage might 
still look lengthy, but storage brings other 
advantages in the meantime.

A second interesting dynamic in the 
storage market has shown itself in parts of 
Europe, he says, where batteries are being 
bought in places where it doesn’t make 
immediate economic sense. “I was really 
curious to fi nd out why,” says Handelsman, 
who recounts a visit to a German customer 
who explained his decision to buy a battery 
as an antidote to the status quo. “He said to 
me, ‘When I buy a heating system for my 
home, I don’t think about payback. I buy it 
because it’s cold in the winter.’” But heating 
is a necessity in Germany, Handelsman 
countered, and a battery is not. To which 
the customer said: ‘It’s painful for me to be 
dependent on the utility; it’s painful for me 
to consume fossil-fuel energy.’

“That trend is growing,” he says. “People 
say, I don’t want to be dependent on the 
grid.” It’s even happening in parts of the 
United States with net metering, where 
there is no fi nancial advantage at all in 
owning a battery. Another blaze in 
California in October attributed to strain on 
the grid will only convert more energy-users 
to this way of thinking, he suspects, not to 
mention more frequent and more extreme 
weather events.

Trust in the grid is eroding, and some 
people buy storage because they want to be 
ready for the next blackout. “In the last P
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Proof on the roof: Energy users are investing in solar and storage to reclaim some independence.

Market power: The SolarEdge family of 
behind-the-meter energy components has 
proven itself around the world.

hurricane on the east coast [of the US], 90% 
of homes [that had lost connection to the 
grid] were reconnected after three weeks, 
and 100% were reconnected after three 
months,” he says. 

There are more ways than one to unlock 
fi nancial value in storage, with much hope 
riding on the aggregation of assets into 
virtual power plants that can tap revenue by 
providing services to the grid, such as non-
wires alternatives, frequency regulation and 
deferral of infrastructure.

In homes, SolarEdge’s focus is controlling 
high energy loads with its hot water heating 
controller, and its smart inverter’s mastery 
of household heat pumps, EV chargers, pool 
pump, etc. “We will try to make the most 
out of solar energy and stored energy before 
we drive grid power into your hot water 

heater,” he says. Likewise, the system will 
anticipate an owner’s driving habits and 
charge the EV accordingly, but do so at the 
lowest cost.

It all fi ts with a world where everything 
runs on electricity generated from 
renewables, particularly from up high. 
“Solar is going to be the energy source for 
mankind,” he says.

It would help if Australian standards were 
more aligned with European and American 
equivalents, instead of having evolved into 
the complex and overly-sophisticated 
measures that are in place. “I think it would 
help the industry to look a little bit across 
the ocean and harmonise with some of the 
things that are done in other places,” 
Handelsman says. “It would accelerate the 
adoption of products here.”  

“Solar has gotten 
to a point where it 
is literally part of 
the grid.”

 Lior Handelsman, SolarEdge
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systems, whereas it was once one-in-10. 
Even managers of bigger commercial 
endeavours are biting the bullet; in the US, 
Handelsman estimates between 15% and 
20% of commercial rooftop systems are sold 
with storage. “It gives you that extra layer of 
flexibility; the ability to shave off peaks, the 
ability to avoid demand charges.”

A lift in demand is causing some shortages 
in “good” lithium-ion products, he says.

“The solar energy industry is a small part 
in that; the bigger part of course is the EV 
[electric vehicles] industry, which is 
consuming more and more cells.” 
Manufacturers are on a serious pursuit of 
building capacity.

STORAGE EXPLAINED
When residential customers sit down to 
ponder the cost of a home battery they are 
introduced to the concept of “payback”, 
where the expensive new gizmo – 
something they have managed to live 
without – is expected to justify its existence 
by having paid for itself in as little time as 

L
ior Handelsman, SolarEdge co-founder 
and vice-president of marketing and 
product strategy, is languid and 

friendly – the type of guy who remembers 
you from a quick chat two or three years in 
the past. Or at least he’s polite enough to 
make out that he does.

But the world of renewables is moving 
faster than ever, and a lot’s changed only in 
the past 12 months for the Isreal-based, 
Nasdaq-listed inverter giant. In October 
2018 it bought a majority stake in Korea-
based lithium-ion battery-maker Kokam. 
Only 10 months later, SolarEdge co-founder, 
CEO and chairman Guy Sella became yet 
another mid-fifties victim of cancer.

For the SolarEdge family, it was a  
year that contained the full spectrum  
of emotions.

The show must go on, however, and 
Handelsman is in Melbourne for All-Energy 
2019, to explain the company’s strategy and 
join a panel discussion on system design as 
clean energy takes over the grid.

The Kokam purchase was a logical step, 
Handelsman explains, because although 
SolarEdge’s product offering included the 
StorEdge battery line it knew the storage 
market is destined to become far larger. 
Kokam offered utility-scale storage, and at 
the time had 232MW of systems deployed, 
“but more than that they are a lithium-ion 
cell manufacturer,” says Handelsman. “We 
are now integrating that capability of 
providing cells and storage systems into 
our business.”

Manufacturing in Korea is being 
expanded to a 2GWh-capacity factory, he 
says, as the company anticipates an 
industry-wide shift in focus to utility-scale 

If you are already big, you have to think bigger. That’s the 

mantra SolarEdge is hoping will secure it supremacy as a  

smart-thinking provider of energy-and-storage solutions,  

co-founder Lior Handelsman tells Jeremy Chunn.

PV giant makes a  
break for batteries

Press start: SolarEdge co-founder Lior Handelsman.

Panel by panel: A system that is optimised at the individual panel level should be good for some extra yield.

storage to manage the transition of energy 
systems around the world from very large, 
steady-as-she-goes fossil-fuelled 
generators to a much larger population of 
relatively smaller but much cleaner wind 
and solar assets.

“Solar has gotten to a point, which we all 
dreamt of about 10 years ago, where it is 
literally part of the grid – and not a minor 
part of the grid,” he says. “For solar to be 
[accepted as] part of the grid, it needs to be 
less intermittent and more predictable, and 
storage plays a big part in that. Other things 
also play a bit part in that: communication, 
control, interfacing, virtual power planting 
– but also storage.”

In the residential solar market, batteries 
are an inclusion in PV systems among those 
whose investment may have been guided 
more by a faith in renewables rather than 
rational calculus. As costs continue to fall, 
or perhaps as the religion of clean energy 
draws in a wider patronage, Handelsman 
says in some markets in Europe storage is 
being included in about half of all new 
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STORAGE

he says. “Response rates, turn up, turn 
down, the fact it doesn’t matter your depth 
of discharge, all that is very similar to 
pumped hydro,” he says. “It’s almost 
equivalent.”

“Blocks” of compressors would be 
deployed, so a 300MW project might use 
three 100MW trains, for instance. Like 
pumped hydro, the technology is happy to 
sit idle until the grid calls. 

“If they need you for an hour, great. If 
they need you for 12 hours, no problem,” he 
says. “When it comes to long-run capacity, 
that’s really what they provide. You have 
reserve capacity and you are synchronous, 
providing that inertia on the grid.”

Hydrostor guarantees a round-trip 
efficiency of 60% but VanWalleghem 
estimates more in the vicinity of two-
thirds. For projects between 200MW and 
500MW he estimates cost at roughly 
$US2,000/kW for a complete project with 
10 hours of storage.

PUT IT IN STORAGE
The world is entering an era of large-scale 
energy storage, where assets will be pitched 
into the fray to level out supply in markets 
where a high penetration of renewables 
sends power prices to zero or below. 

“That’s kind of a perfect market. As that 
penetration [of renewables] gets up, 
storage makes more sense – and more 
sense – and the more renewables there are 
on the grid the more storage really brings 
it all together.”

In September the company finalised 
$US37 million in financing to help it push 
into its pipeline of large-scale applications 
of its A-CAES technology, which it claims 
sits at 2GW/16GWh of deployment potential.

VanWalleghem came across the storage 
solution while working for a utility with 
storage problem. 

“What I really liked about it was its 
flexible siting, it’s pretty easy to permit and 
it uses all oil and gas supply chains, meaning 
we could build a hundred of these 
simultaneously,” he says. “And it employs 
the oil and gas workforce that is going to 
need a new job as we save the planet. We’re 
making machines, we’re digging holes, 
we’re moving product. Same workforce, 
same skillset.”

He cofounded the company nine years ago 
with Cameron Lewis, who filed the original 
patent and is now chief technology officer.

For Hydrostor Australia managing 

director Greg Allen, things are starting to 
get busy. The South Australia project will be 
commissioned by late 2020, he says, as work 
is undertaken on the feasibility study for 
Broken Hill – a region of the NEM that is 
similarly broken.

“Long duration storage is effectively a 
hedge product where you are taking low-
cost energy, storing it and moving it to 
when the market needs it,” says Allen, 
mindful of negative pricing and 
curtailment events that have plagued 
large-scale solar plants this year.

GO WHERE IT’S NEEDED
“To be able to store that cost-effectively 
for longer durations than batteries you 
need technologies like pumped hydro … 
and we’re effectively an alternative to 
pumped hydro that can be effectively 
sited,” he says. 

“We can go to where the grid or 
generation needs it as opposed to where the 
topology dictates it should go.”

The Australian Energy Market Operator’s 
Integrated System Plan foretells dramatic 
augmentation to transmission, but it still 
calls out for about 17GW of energy storage 
with an average duration of 4-5 hours, Allen 
reminds EcoGeneration. 

“It will be challenging to do that at a 
competitive level of cost from a battery.” 
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Charged: A 5MW project built on a legacy mine in Canada has been operational for four years.

Down under: Hydrostor hopes its 5MW project in Australia will provide load shifting, frequency regulation and more.
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STORAGE

T
he menu or energy storage 
technologies is long and highly 
variable and just when you think 

there couldn’t possibly be any chemical or 
mechanical solution yet to be discovered, 
along comes another one blasting from the 
ground right in front of you.

Who would have thought that air 
pushed deep underground could be so 
useful when it’s suddenly allowed back to 
the surface? But this form of energy 
storage system has earned the Australian 
arm of Canada-based company Hydrostor 
a place on the NSW Government’s short 
list for pre-investment funding for a 
200MW project in Broken Hill. 

If the feasibility study leads to a green 
light the site could be online by 2023, if 
not sooner.

It couldn’t happen in a better part of the 
world, according to Hydrostor CEO Curtis 
VanWalleghem, who points to his company’s 
advanced compressed air energy storage (A-
CAES) technology as an ideal solution in a 
grid where surplus renewables will need to 

it’s time to clear all the equipment out and 
flood it with water. 

Up at ground level, equipment which is 
usually used to pressurise natural gas is 
used to suck in atmospheric air and send it 
below, after the heat’s been stored. “Once 
it’s all set up you’ve got this really reliable 
equipment topside that’s been used for 
decades in oil and gas,” he says. “You’ve got 
to be at 100-200MW and larger for it to 
make sense.”

DOWN IN A HOLE
A legacy mine was used for Hydrostor’s first 
project in Canada because, at 5MW, “it 
wouldn’t make sense cost-effectively to sink 
a shaft at that smaller scale.” That plant has 
been in operation four years and another 
has recently been commissioned in Canada.

In South Australia, a Hydrostor project is 
under construction in a former zinc mine 
50km southeast of Adelaide. 

Far, far underground, the mined cavity 
may require some sealing – although there 
isn’t much opportunity for air to escape. 

“When you’re down 
600 metres you feel 
water and the earth 
trying to collapse,” 
VanWalleghem says. 
“The ground is under 
pressure. You’re very 
far down. The air is at 
similar pressure to 
the groundwater and 
the lateral earth 
pressure in and 
around it. We don’t 
really have to do a lot 
of sealing.”

Compressed air 
storage is similarly 
capable as pumped 
hydro or a gas plant, 

be put to work. “We’ll just go where the grid 
needs power,” VanWalleghem tells 
EcoGeneration. “That’s our big advantage 
over pumped hydro.”

Here’s how it works. Up on the surface, 
air is sucked into a compressor to be sent 
underground. Heat that is produced during 
compression is stored to be used later. The 
pressurised air sent underground lifts 
water, which keeps the pressure up. 

When the owners want power, a valve is 
opened so the weight of that water pushes 
the air back up. The air recollects heat along 
the way and then goes through an air 
turbine. Voila! Electricity!

“It’s a lot simpler than you might think,” 
says VanWalleghem. 

These underground batteries are also 
pretty easy to build. Once the relevant 
permits are in hand, a shaft about 2m 
across is sunk to about 500-600m, which 
takes about a year. Mining equipment is 
then sent down to hollow out an air tank. 
“It’s very simple mining,” he says. “You’re 
just making void space in the rock.” Then 

A form of long-duration storage that can be sited wherever it’s needed is edging closer  

to reality at two sites on the NEM, writes Jeremy Chunn.

Pressure builds for 
compressed air storage
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No escape: The simple technology relies on a compensation reservoir to keep the pressure up until the air is needed on the surface.
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STORAGE

he says. “Response rates, turn up, turn 
down, the fact it doesn’t matter your depth 
of discharge, all that is very similar to 
pumped hydro,” he says. “It’s almost 
equivalent.”

“Blocks” of compressors would be 
deployed, so a 300MW project might use 
three 100MW trains, for instance. Like 
pumped hydro, the technology is happy to 
sit idle until the grid calls. 

“If they need you for an hour, great. If 
they need you for 12 hours, no problem,” he 
says. “When it comes to long-run capacity, 
that’s really what they provide. You have 
reserve capacity and you are synchronous, 
providing that inertia on the grid.”

Hydrostor guarantees a round-trip 
efficiency of 60% but VanWalleghem 
estimates more in the vicinity of two-
thirds. For projects between 200MW and 
500MW he estimates cost at roughly 
$US2,000/kW for a complete project with 
10 hours of storage.

PUT IT IN STORAGE
The world is entering an era of large-scale 
energy storage, where assets will be pitched 
into the fray to level out supply in markets 
where a high penetration of renewables 
sends power prices to zero or below. 

“That’s kind of a perfect market. As that 
penetration [of renewables] gets up, 
storage makes more sense – and more 
sense – and the more renewables there are 
on the grid the more storage really brings 
it all together.”

In September the company finalised 
$US37 million in financing to help it push 
into its pipeline of large-scale applications 
of its A-CAES technology, which it claims 
sits at 2GW/16GWh of deployment potential.

VanWalleghem came across the storage 
solution while working for a utility with 
storage problem. 

“What I really liked about it was its 
flexible siting, it’s pretty easy to permit and 
it uses all oil and gas supply chains, meaning 
we could build a hundred of these 
simultaneously,” he says. “And it employs 
the oil and gas workforce that is going to 
need a new job as we save the planet. We’re 
making machines, we’re digging holes, 
we’re moving product. Same workforce, 
same skillset.”

He cofounded the company nine years ago 
with Cameron Lewis, who filed the original 
patent and is now chief technology officer.

For Hydrostor Australia managing 

director Greg Allen, things are starting to 
get busy. The South Australia project will be 
commissioned by late 2020, he says, as work 
is undertaken on the feasibility study for 
Broken Hill – a region of the NEM that is 
similarly broken.

“Long duration storage is effectively a 
hedge product where you are taking low-
cost energy, storing it and moving it to 
when the market needs it,” says Allen, 
mindful of negative pricing and 
curtailment events that have plagued 
large-scale solar plants this year.

GO WHERE IT’S NEEDED
“To be able to store that cost-effectively 
for longer durations than batteries you 
need technologies like pumped hydro … 
and we’re effectively an alternative to 
pumped hydro that can be effectively 
sited,” he says. 

“We can go to where the grid or 
generation needs it as opposed to where the 
topology dictates it should go.”

The Australian Energy Market Operator’s 
Integrated System Plan foretells dramatic 
augmentation to transmission, but it still 
calls out for about 17GW of energy storage 
with an average duration of 4-5 hours, Allen 
reminds EcoGeneration. 

“It will be challenging to do that at a 
competitive level of cost from a battery.” 
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Charged: A 5MW project built on a legacy mine in Canada has been operational for four years.

Down under: Hydrostor hopes its 5MW project in Australia will provide load shifting, frequency regulation and more.
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STORAGE

T
he menu or energy storage 
technologies is long and highly 
variable and just when you think 

there couldn’t possibly be any chemical or 
mechanical solution yet to be discovered, 
along comes another one blasting from the 
ground right in front of you.

Who would have thought that air 
pushed deep underground could be so 
useful when it’s suddenly allowed back to 
the surface? But this form of energy 
storage system has earned the Australian 
arm of Canada-based company Hydrostor 
a place on the NSW Government’s short 
list for pre-investment funding for a 
200MW project in Broken Hill. 

If the feasibility study leads to a green 
light the site could be online by 2023, if 
not sooner.

It couldn’t happen in a better part of the 
world, according to Hydrostor CEO Curtis 
VanWalleghem, who points to his company’s 
advanced compressed air energy storage (A-
CAES) technology as an ideal solution in a 
grid where surplus renewables will need to 

it’s time to clear all the equipment out and 
flood it with water. 

Up at ground level, equipment which is 
usually used to pressurise natural gas is 
used to suck in atmospheric air and send it 
below, after the heat’s been stored. “Once 
it’s all set up you’ve got this really reliable 
equipment topside that’s been used for 
decades in oil and gas,” he says. “You’ve got 
to be at 100-200MW and larger for it to 
make sense.”

DOWN IN A HOLE
A legacy mine was used for Hydrostor’s first 
project in Canada because, at 5MW, “it 
wouldn’t make sense cost-effectively to sink 
a shaft at that smaller scale.” That plant has 
been in operation four years and another 
has recently been commissioned in Canada.

In South Australia, a Hydrostor project is 
under construction in a former zinc mine 
50km southeast of Adelaide. 

Far, far underground, the mined cavity 
may require some sealing – although there 
isn’t much opportunity for air to escape. 

“When you’re down 
600 metres you feel 
water and the earth 
trying to collapse,” 
VanWalleghem says. 
“The ground is under 
pressure. You’re very 
far down. The air is at 
similar pressure to 
the groundwater and 
the lateral earth 
pressure in and 
around it. We don’t 
really have to do a lot 
of sealing.”

Compressed air 
storage is similarly 
capable as pumped 
hydro or a gas plant, 

be put to work. “We’ll just go where the grid 
needs power,” VanWalleghem tells 
EcoGeneration. “That’s our big advantage 
over pumped hydro.”

Here’s how it works. Up on the surface, 
air is sucked into a compressor to be sent 
underground. Heat that is produced during 
compression is stored to be used later. The 
pressurised air sent underground lifts 
water, which keeps the pressure up. 

When the owners want power, a valve is 
opened so the weight of that water pushes 
the air back up. The air recollects heat along 
the way and then goes through an air 
turbine. Voila! Electricity!

“It’s a lot simpler than you might think,” 
says VanWalleghem. 

These underground batteries are also 
pretty easy to build. Once the relevant 
permits are in hand, a shaft about 2m 
across is sunk to about 500-600m, which 
takes about a year. Mining equipment is 
then sent down to hollow out an air tank. 
“It’s very simple mining,” he says. “You’re 
just making void space in the rock.” Then 

A form of long-duration storage that can be sited wherever it’s needed is edging closer  

to reality at two sites on the NEM, writes Jeremy Chunn.

Pressure builds for 
compressed air storage
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No escape: The simple technology relies on a compensation reservoir to keep the pressure up until the air is needed on the surface.
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ENERGY TRANSITION

It takes a fair bit of belief in batteries to 
invest in the technology at current prices. It 
takes a different type of faith to participate 
in a virtual power plant. If the market 
settings are right, Thompson says VPPs will 
reach necessary scale. Secondly, 
coordination of distributed energy 
resources will minimise risks to the grid as 
more and more solar and storage assets are 
connected. “We’re connecting systems that 
are smart and that can be better utilised in 
the future,” he says. As more homeowners 
and business owners invest in smart solar 
and storage systems, VPP operators will 
have a deeper pool of resources to approach 
to help them test their propositions.

“If we do have these projections that 40% 
of our electricity generation will come from 
behind the meter, it’s implicit that there 
needs to be coordination … and the value of 
those systems needs to be recognised,” says 
Thompson, who admits it will take a few 
years for VPPs to “progress”. 

“There isn’t a business model currently 
through a VPP to completely cover the cost 
of installing a battery,” he says. The 
breakthrough will come as prices fall and 
value is realised in front of the meter.

TOO SMALL TO FAIL
As a swarm of distributed energy resources 
are built into the grid, and power supply 
issues are perhaps made worse, one 
wonders if the powers that be will one day 
knock on owners’ doors to say, ‘You’re 
going to connect to a VPP whether you 
want to or not.’

Other scenarios that might spoil the plans 
for today’s architects of VPPs include 
community storage facilities owned by 
networks or retailers and the enormous 

potential of the Snowy 2.0 and Tasmanian 
Battery of the Nation projects. 

As storage is included in larger PV 
systems, business owners may be 
approached to take part in VPPs that have 
the potential to squeeze more power out of 
fewer assets than a residential equivalent. 
In the commercial and industrial business 
sector it is much easier to shift large loads 
with comparatively little effort.

Another complication with VPPs is the 
hard task of enticing battery-owners – who 
have paid a lot of money to put the energy 
companies at arm’s length – to agree to 
allow energy companies back into their 
homes to help themselves to their private 
supply of solar. “People often buy batteries 
because they want to escape the retailer,” P
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Battery owners may one day be told to connect 
to a VPP whether they want to or not
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ENERGY TRANSITION

T
rials of residential virtual power 
plants are progressing at a pace – 
everyone agrees – but it’s not always 

clear whether a comparison benchmark is 
the trotting velocity of a hare or a snail.

Participants at energy conference panel 
discussions that are dedicated to VPPs 
always look as though they are sharing a 
secret. Their PowerPoint presentations 
never give much away, and the audience is 
left still waiting for the day when the 
winning outcomes of VPP trials are pinned 
to the bulletin board.

What we’d all like to know is whether 
virtual power plants have become real 
power plants. And if not today, when? 

Although the operational challenges in 
coordinating a varied orchestra of energy 
assets are pretty apparent there is plenty of 
confidence that VPPs can work, says Ryan 
Wavish, a principal consultant at 
Marchment Hill Consulting. The 
technology can perform the task, with 
batteries and control systems able to be 
integrated to follow centralised commands. 
But it’s sometimes the finer details that 
present hurdles.

“The challenges we’ve seen are around 
installations,” says Wavish, “particularly in 
markets that have really strong solar uptake.” 

HOLD-UPS AND HURDLES
It’s a common theme EcoGeneration has 
heard from installers, where they would 
prefer to spend time being paid to install 
rooftop PV than tread water trying to 
explain why a battery with a 10-year 
payback or longer is good value. “There’s a 
preference for nice, easy, profitable solar 
than complex batteries,” says Wavish.

Trials of VPPs can get stuck in the mud if 
impacted by variable battery install work. 
Other troubles include remote site-to-cloud 

“A lot of these trials are trying to explore 
to what extent that’s true,” Wavish says. In 
the Networks Renewed trial in Victoria and 
NSW, participants were paid up to $330 a 
year by Reposit, depending on battery size, 
and $200 by Mondo, for example. 

The financial incentive to the aggregators 
is hidden from the customer, of course, but 
from what he’s seen so far Wavish hints that 
subsidies paid to customers might outweigh 
what the industry participants are earning 
from the deal.

“There’s a real challenge to make it work 
in commercial reality,” he says. Without 
funding, which many trials rely on, energy 
market participants might struggle to see 
revenues flow in from providing services to 
the grid.

PLATFORM PERFORMER
GreenSync head of customer strategy 
Bruce Thompson believes technical and 
market necessity will drive flexibility, “and 
that’s achieved through virtual power 
plants,” he says. “It’s about how you 
coordinate all of those things behind the 
meter ultimately to manage the variability 
in supply and demand.”

Batteries are “amazingly good” at solving 
problems in the grid but VPP operators 
must have access to enough batteries to 
make a difference, and a contracted 
agreement that will make it worthwhile to 
supply the service.

The technology is catching up, he says. 
“The ability to connect is increasing but 
there’s a little bit of a way to go.” 
GreenSync’s deX platform aims to 
coordinate distributed energy resources 
from a physics side, he says, so they are 
visible to networks and transmission 
system operators and can be contracted  
by market participants.

communications channels that go down 
from time to time and issues with 
interconnectivity, where batteries are 
talking to the network aggregator just fine 
but are not being understood within the 
home energy ecosystem. “Sometimes the 
ability to communicate between those 
devices is particularly limited,” Wavish tells 
EcoGeneration, pointing out Tesla’s 
Powerwall 2 as having “more of a closed 
approach to interoperability”.

Other than acting to calm networks by 
distributing energy to the right places when 
needed, VPPs are being promoted as 
offering financial value to battery owners  
– and therefore a shorter payback. 

Virtual power plants made up of other people’s batteries sound like a great idea but, gee, they’re a 

headache to put together. Will they make it to the finish line or be overtaken by something better?

Virtual power plants, real pain
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Positive: Bruce Thompson has faith VPPs will work.
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ENERGY TRANSITION

It takes a fair bit of belief in batteries to 
invest in the technology at current prices. It 
takes a different type of faith to participate 
in a virtual power plant. If the market 
settings are right, Thompson says VPPs will 
reach necessary scale. Secondly, 
coordination of distributed energy 
resources will minimise risks to the grid as 
more and more solar and storage assets are 
connected. “We’re connecting systems that 
are smart and that can be better utilised in 
the future,” he says. As more homeowners 
and business owners invest in smart solar 
and storage systems, VPP operators will 
have a deeper pool of resources to approach 
to help them test their propositions.

“If we do have these projections that 40% 
of our electricity generation will come from 
behind the meter, it’s implicit that there 
needs to be coordination … and the value of 
those systems needs to be recognised,” says 
Thompson, who admits it will take a few 
years for VPPs to “progress”. 

“There isn’t a business model currently 
through a VPP to completely cover the cost 
of installing a battery,” he says. The 
breakthrough will come as prices fall and 
value is realised in front of the meter.

TOO SMALL TO FAIL
As a swarm of distributed energy resources 
are built into the grid, and power supply 
issues are perhaps made worse, one 
wonders if the powers that be will one day 
knock on owners’ doors to say, ‘You’re 
going to connect to a VPP whether you 
want to or not.’

Other scenarios that might spoil the plans 
for today’s architects of VPPs include 
community storage facilities owned by 
networks or retailers and the enormous 

potential of the Snowy 2.0 and Tasmanian 
Battery of the Nation projects. 

As storage is included in larger PV 
systems, business owners may be 
approached to take part in VPPs that have 
the potential to squeeze more power out of 
fewer assets than a residential equivalent. 
In the commercial and industrial business 
sector it is much easier to shift large loads 
with comparatively little effort.

Another complication with VPPs is the 
hard task of enticing battery-owners – who 
have paid a lot of money to put the energy 
companies at arm’s length – to agree to 
allow energy companies back into their 
homes to help themselves to their private 
supply of solar. “People often buy batteries 
because they want to escape the retailer,” P
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Battery owners may one day be told to connect 
to a VPP whether they want to or not
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ENERGY TRANSITION

T
rials of residential virtual power 
plants are progressing at a pace – 
everyone agrees – but it’s not always 

clear whether a comparison benchmark is 
the trotting velocity of a hare or a snail.

Participants at energy conference panel 
discussions that are dedicated to VPPs 
always look as though they are sharing a 
secret. Their PowerPoint presentations 
never give much away, and the audience is 
left still waiting for the day when the 
winning outcomes of VPP trials are pinned 
to the bulletin board.

What we’d all like to know is whether 
virtual power plants have become real 
power plants. And if not today, when? 

Although the operational challenges in 
coordinating a varied orchestra of energy 
assets are pretty apparent there is plenty of 
confidence that VPPs can work, says Ryan 
Wavish, a principal consultant at 
Marchment Hill Consulting. The 
technology can perform the task, with 
batteries and control systems able to be 
integrated to follow centralised commands. 
But it’s sometimes the finer details that 
present hurdles.

“The challenges we’ve seen are around 
installations,” says Wavish, “particularly in 
markets that have really strong solar uptake.” 

HOLD-UPS AND HURDLES
It’s a common theme EcoGeneration has 
heard from installers, where they would 
prefer to spend time being paid to install 
rooftop PV than tread water trying to 
explain why a battery with a 10-year 
payback or longer is good value. “There’s a 
preference for nice, easy, profitable solar 
than complex batteries,” says Wavish.

Trials of VPPs can get stuck in the mud if 
impacted by variable battery install work. 
Other troubles include remote site-to-cloud 

“A lot of these trials are trying to explore 
to what extent that’s true,” Wavish says. In 
the Networks Renewed trial in Victoria and 
NSW, participants were paid up to $330 a 
year by Reposit, depending on battery size, 
and $200 by Mondo, for example. 

The financial incentive to the aggregators 
is hidden from the customer, of course, but 
from what he’s seen so far Wavish hints that 
subsidies paid to customers might outweigh 
what the industry participants are earning 
from the deal.

“There’s a real challenge to make it work 
in commercial reality,” he says. Without 
funding, which many trials rely on, energy 
market participants might struggle to see 
revenues flow in from providing services to 
the grid.

PLATFORM PERFORMER
GreenSync head of customer strategy 
Bruce Thompson believes technical and 
market necessity will drive flexibility, “and 
that’s achieved through virtual power 
plants,” he says. “It’s about how you 
coordinate all of those things behind the 
meter ultimately to manage the variability 
in supply and demand.”

Batteries are “amazingly good” at solving 
problems in the grid but VPP operators 
must have access to enough batteries to 
make a difference, and a contracted 
agreement that will make it worthwhile to 
supply the service.

The technology is catching up, he says. 
“The ability to connect is increasing but 
there’s a little bit of a way to go.” 
GreenSync’s deX platform aims to 
coordinate distributed energy resources 
from a physics side, he says, so they are 
visible to networks and transmission 
system operators and can be contracted  
by market participants.

communications channels that go down 
from time to time and issues with 
interconnectivity, where batteries are 
talking to the network aggregator just fine 
but are not being understood within the 
home energy ecosystem. “Sometimes the 
ability to communicate between those 
devices is particularly limited,” Wavish tells 
EcoGeneration, pointing out Tesla’s 
Powerwall 2 as having “more of a closed 
approach to interoperability”.

Other than acting to calm networks by 
distributing energy to the right places when 
needed, VPPs are being promoted as 
offering financial value to battery owners  
– and therefore a shorter payback. 

Virtual power plants made up of other people’s batteries sound like a great idea but, gee, they’re a 

headache to put together. Will they make it to the finish line or be overtaken by something better?

Virtual power plants, real pain
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Positive: Bruce Thompson has faith VPPs will work.
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SOLAR

T
he sun will never go down on large-
scale solar as a bankable, reliable, 
proven source of clean electricity 

– but that doesn’t mean it won’t take a 
hammering now and then. In Australia, 
2019 has turned out to be one of those years. 

Some large-scale solar projects saw their 
fortunes struck down early in the year as 
marginal loss factors issued by the 
Australian Energy Market Operator carved 

Queensland has collapsed, says Green 
Energy Markets director analysis and 
advisory Tristan Edis. And it’s not over yet. 
“I think that is symptomatic of what we will 
see in other states,” he says. 

Large-scale solar also competes with 
rooftop solar, where levels of new capacity 
have been soaring in Queensland this year. 
The story is the same in NSW and Victoria, 
and Edis expects additional capacity in 

into expected revenue forecasts. Things 
only got worse as daytime prices in some 
states started to approach zero towards the 
end of winter. Then, in Queensland in early 
September solar plant owners caught a 
glimpse of hell as prices neared a fl oor of 
negative $1,000, when they have to pay to 
generate. Many of them chose to switch o� . 

As a consequence of all this agony, 
investment in large-scale solar in 

Painful marginal loss factors, asset write-downs, negative pricing, forced 

curtailment — the forces have been stacked against large-scale solar this year. 

Is it time for a turnaround in fortunes … or time to pull up stakes?

Are clouds gathering over 
large-scale solar?
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ENERGY TRANSITION

Wavish says. “They want some energy 
independence and to kiss goodbye to power 
bills.” It’s a long shot to expect those people 
to team up with a retailer all over again. “It’s 
a different mindset to the one they entered 
the purchase with.”

Not all VPPs are offered by retailers, who 
face the homeowner “trust test”, and 
Wavish anticipates it may be the technology 
brands that gain traction. German battery-
maker sonnen is moving ahead in this area 
with its sonnenFlat offer of fixed monthly 
energy charges in exchange for access to 
residential batteries. 

“The customer is buying the brand, not the 
retailer brand,” he says, although sonnenFlat 
is offered through a white-labelled retailer, 
Energy Locals. “I think Tesla is well-placed 
[to do something similar], via their batteries 
or their cars – because you can use a car in 
the same way, ultimately.”

YOU NEED SCALE
Natural Solar CEO and founder Chris 
Williams has had his head in the VPP world 
as a partner to the rollout of sonnen’s offer. 
He won’t say how many customers have 
been signed up to sonnenFlat, but it’s more 
than the 1,000 households in AGL’s Adelaide 
VPP, he says. 

VPPs might be a bit of a buzzword at the 
moment, but the model can unlock value 

through economies of scale, Williams 
says, from being able to recoup investment 
in storage through delivery of services to 
the network distributors. “It all comes 
down to scale and location and a clear 
message to customers.”

Consumers aren’t easily fooled, especially 
when they’re shelling out between $13,000 
and $20,000 on a solar-and-storage system. 
“They’re able to distinguish between offers 

“Any extra value to customers, even if it reduces 
the return by only one year, is significant.”

Ready for action: It took a while to sign up a thousand households to AGL’s VPP trial in Adelaide, but they did it.

Branded solution: Sonnen’s energy offering to owners of its systems is a rollout of what’s worked for it in Europe.

P
H

O
T

O
S

: (
T

O
P

) 
M

IT
C

H
E

L
L

 F
O

N
G

; (
B

E
LO

W
) 

A
N

D
R

E
W

 B
A

R
R

E
 P

H
O

T
O

G
R

A
P

H
Y

that provide genuine benefits versus offers 
that might be more of a marketing 
gimmick,” Williams says. “Any extra value 
to customers, even if it reduces the return by 
only one year, is significant when you start 
getting to that five-, six-year payback mark.”

AGL’s Adelaide VPP trial finally hit its 
target in September with the installation of 
the thousandth battery needed for the 5MW 
scheme. It’s been a long road for the energy 
giant, which announced an original 7MW 
trial back in 2015. Generous subsidies have 
helped make it a palatable offer for 
customers, with AGL pitching a $1,000 cash 
back offer from July on top of the South 
Australian government’s $6,000 of free 
money in its Home Battery Scheme.

VIRTUALLY REALITY
South Australia is brimming with VPP trials 
to help it understand the value in the 
enormous levels of solar generation in the 
state. In September a fifth VPP was added to 
its grid with a joint effort from ShineHub 
and energy retailer Powershop, backed by a 
special deal with battery-maker Alpha-ESS. 
As with AGL, ShineHub is offering an extra 
$1,000 off the cost of the Alpha-ESS unit.

Also in South Australia the Tesla Energy 
Plan, available via Energy Locals, offers 
customers a Powerwall for $3,500 plus 
installation. “There’s a lot of customer 
interest in this as you’d probably imagine,” 
says Energy Locals founder and CEO 
Adrian Merrick. 

Lots of money and effort is being 
expended in the pursuit of proving the value 
of VPPs. If history comes back and judges it 
all as a costly exercise in herding cats, so be 
it. In the meantime, fingers crossed. 
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SOLAR

T
he sun will never go down on large-
scale solar as a bankable, reliable, 
proven source of clean electricity 

– but that doesn’t mean it won’t take a 
hammering now and then. In Australia, 
2019 has turned out to be one of those years. 

Some large-scale solar projects saw their 
fortunes struck down early in the year as 
marginal loss factors issued by the 
Australian Energy Market Operator carved 

Queensland has collapsed, says Green 
Energy Markets director analysis and 
advisory Tristan Edis. And it’s not over yet. 
“I think that is symptomatic of what we will 
see in other states,” he says. 

Large-scale solar also competes with 
rooftop solar, where levels of new capacity 
have been soaring in Queensland this year. 
The story is the same in NSW and Victoria, 
and Edis expects additional capacity in 

into expected revenue forecasts. Things 
only got worse as daytime prices in some 
states started to approach zero towards the 
end of winter. Then, in Queensland in early 
September solar plant owners caught a 
glimpse of hell as prices neared a fl oor of 
negative $1,000, when they have to pay to 
generate. Many of them chose to switch o� . 

As a consequence of all this agony, 
investment in large-scale solar in 

Painful marginal loss factors, asset write-downs, negative pricing, forced 

curtailment — the forces have been stacked against large-scale solar this year. 

Is it time for a turnaround in fortunes … or time to pull up stakes?

Are clouds gathering over 
large-scale solar?
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ENERGY TRANSITION

Wavish says. “They want some energy 
independence and to kiss goodbye to power 
bills.” It’s a long shot to expect those people 
to team up with a retailer all over again. “It’s 
a different mindset to the one they entered 
the purchase with.”

Not all VPPs are offered by retailers, who 
face the homeowner “trust test”, and 
Wavish anticipates it may be the technology 
brands that gain traction. German battery-
maker sonnen is moving ahead in this area 
with its sonnenFlat offer of fixed monthly 
energy charges in exchange for access to 
residential batteries. 

“The customer is buying the brand, not the 
retailer brand,” he says, although sonnenFlat 
is offered through a white-labelled retailer, 
Energy Locals. “I think Tesla is well-placed 
[to do something similar], via their batteries 
or their cars – because you can use a car in 
the same way, ultimately.”

YOU NEED SCALE
Natural Solar CEO and founder Chris 
Williams has had his head in the VPP world 
as a partner to the rollout of sonnen’s offer. 
He won’t say how many customers have 
been signed up to sonnenFlat, but it’s more 
than the 1,000 households in AGL’s Adelaide 
VPP, he says. 

VPPs might be a bit of a buzzword at the 
moment, but the model can unlock value 

through economies of scale, Williams 
says, from being able to recoup investment 
in storage through delivery of services to 
the network distributors. “It all comes 
down to scale and location and a clear 
message to customers.”

Consumers aren’t easily fooled, especially 
when they’re shelling out between $13,000 
and $20,000 on a solar-and-storage system. 
“They’re able to distinguish between offers 

“Any extra value to customers, even if it reduces 
the return by only one year, is significant.”

Ready for action: It took a while to sign up a thousand households to AGL’s VPP trial in Adelaide, but they did it.

Branded solution: Sonnen’s energy offering to owners of its systems is a rollout of what’s worked for it in Europe.
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that provide genuine benefits versus offers 
that might be more of a marketing 
gimmick,” Williams says. “Any extra value 
to customers, even if it reduces the return by 
only one year, is significant when you start 
getting to that five-, six-year payback mark.”

AGL’s Adelaide VPP trial finally hit its 
target in September with the installation of 
the thousandth battery needed for the 5MW 
scheme. It’s been a long road for the energy 
giant, which announced an original 7MW 
trial back in 2015. Generous subsidies have 
helped make it a palatable offer for 
customers, with AGL pitching a $1,000 cash 
back offer from July on top of the South 
Australian government’s $6,000 of free 
money in its Home Battery Scheme.

VIRTUALLY REALITY
South Australia is brimming with VPP trials 
to help it understand the value in the 
enormous levels of solar generation in the 
state. In September a fifth VPP was added to 
its grid with a joint effort from ShineHub 
and energy retailer Powershop, backed by a 
special deal with battery-maker Alpha-ESS. 
As with AGL, ShineHub is offering an extra 
$1,000 off the cost of the Alpha-ESS unit.

Also in South Australia the Tesla Energy 
Plan, available via Energy Locals, offers 
customers a Powerwall for $3,500 plus 
installation. “There’s a lot of customer 
interest in this as you’d probably imagine,” 
says Energy Locals founder and CEO 
Adrian Merrick. 

Lots of money and effort is being 
expended in the pursuit of proving the value 
of VPPs. If history comes back and judges it 
all as a costly exercise in herding cats, so be 
it. In the meantime, fingers crossed. 
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SOLAR

hard to get,” says Amar Rathore, senior 
associate at the Market Advisory Group. The 
biggest problem for renewables is 
transmission, he says. 

The Australian Energy Market 
Commission’s review on the coordination of 
generation and transmission investment is 
expected to be published in December, 
eventually to make its way to the COAG 
Energy Council for approval. At AEMO, 
each clean energy project is assessed on the 
merits of its impact on the security and 
reliability of the grid. That shortlist of 
criteria may have been OK in the days of 
vastly fewer and much larger plants, but 
technology has raced ahead since then. The 
rule-makers must catch up.

Large companies that are not 
necessarily large energy users will be keen 
to sign up for PPAs to do the right thing by 
their customers and the planet, and 
whether that means they agree to a 
contracted price above recent pool prices 
might not be such a big deal for them. 
Either way it’s cheap electricity, compared 
with the past few years’ retail contracts. 
“They’ll be meeting their sustainability 
goals – and either way it’s a hedge because 
prices could go up again in a few years’ 
time if another coal-fired generator 
closes,” Edis says.

Pain will still be felt for any portion of 
generation sold on the merchant market. 
Developers who are currently scouring the 
market to secure offtake agreements may 
find it’s a harder sell.

Batteries are still expensive and the 
outlook for electricity prices is so 
uncertain that it would take a very brave 
owner to invest in storage. “You might 
make some really good money for a period 

of time but then Snowy 2.0 comes in and 
destroys it,” Edis says.

Where prices are often set by expensive 
gas in the lead up to the evening peak, 
owners of solar plants are left longing for 
the sun to stay in the sky longer. The ideal 
location for a solar plant is as far west as you 
can build it, but the problem is then you get 
hit by a low MLF. 

“Broken Hill is probably the best place to 
put a solar farm in terms of trying to get into 
that late afternoon [generation], the problem 
is they’ve got some of the worst 
transmission problems of any area in the 
NEM,” Edis says.

BUYERS IN THE WINGS
As the troubles of 2019 are being digested 
some developers have stalled in their 
decision-making and some are rumoured to 
be considering an exit from the market. For 
EPCs it’s a case of being selective over 
which contracts to bid for or biding their 
time on the sidelines.

It’s perilously difficult to predict what the 
grid will look like in three years, five years, 

10 years’ time. Clean energy plants that felt 
the brunt of AEMO’s discounting of MLFs, 
especially around north-west Victoria and 
south-west NSW, will be experiencing 
tightened cash flows. Owners may be 
weighing their options: stay the course or 
consider selling. 

Opportunistic buyers could take the 
chance to pick up discounted assets, 
especially if they believe transmission in 
these blighted areas will be quickly 
remedied. It takes bravery to buy a solar 
farm situated far away from load. But then, 
it must have taken a lot of bravery to have 
built them in the first place. 

“Broken Hill may be the best place to put solar 
but they’ve got some of the worst transmission.”
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SOLAR

those states will flow through to similar 
impacts experienced by Queensland asset 
owners this year. “You no longer can shield 
yourself from that kind of impact.”

In August UK-based infrastructure 
company John Laing wrote down renewable 
energy projects under construction in 
Australia by about $120 million, citing 
changes in marginal loss factors.

LET’S MAKE A DEAL
Contenders in large-scale solar must sell as 
much generation as they can to satisfy 
lenders, and a project’s success can hinge on 
securing power purchase agreements up 
front. As the market absorbs the shocks of 
2019, however, energy buyers may become 
much tougher negotiators. It’s important 
because banks will expect a certain 
percentage of generation to be contracted, 
with the remainder prone to spot market 
volatility. “With the spot price events it 
might become harder and harder for 
straight solar assets to secure these PPAs,” 
says Rystad Energy senior analyst Australia 
David Dixon. 

The sudden jolt of disappointment 
experienced by many solar plant owners 

when AEMO released its revised marginal 
loss factors in April has been well-reported, 
but rigorous due diligence would have 
revealed the risk of connecting to low-voltage 
lines in areas with very little demand. 

The problem is exacerbated by an opaque 
applications regime, where developers can 
unknowingly be proposing plants in near 
proximity. The negative MLF effects of 2019 

make up for it. “The solar farm will be there 
and working very well for a very long time 
to come,” Edis says, “and when the 
transmission upgrades come through, they 
can fully exploit them.”

No doubt prospective buyers are watching 
the situation more keenly than anyone, 
looking for signs of distress. Parties who 
missed out on the first surge of large-scale 
solar, feeling at the time that the rewards 
didn’t match the risks, may be happy to buy 
in as the market prepares for inevitable 
improvement on the back of transmission 
upgrades and coal closures. After all, it’s not 
as though electricity is going to be replaced 
by anything.

In the long run, Dixon is upbeat. “In the 
short term there will always be the solar-
coaster with its ups and downs, but the long-
term outlook is still very bullish,” he says. 
Coal plants will be retired over the next 20 
years, which will free up spectacular levels of 
supply, especially in NSW. “That’s a positive 
for all those that are electrically close to 
those assets, out west and up north,” he says. 
Gas is an expensive alternative to 
renewables, which puts it largely out of the 
picture beyond peaking services. 

Introduction of a five-minute settlement 
period will inherently favour facilities that 
can ramp up and down to exploit 
opportunities in the market. “Solar and 
batteries win here.”

Some generation around the country has 
been built in rural areas with weak 
transmission, far away from load, but 
Dixon has noticed a shift in interest to 
locations closer to the state capitals. “There 
is a key trend as developers start to try and 
de-risk that MLF story and network 
congestion,” he says.

The glaring opportunity is for storage to 
absorb the daytime surplus provided by solar. 
“Once renewables and storage reach cost 
parity with gas, it’s going to be a gold rush for 
putting storage everywhere in the grid.”

In the meantime, the levelized cost of 
energy for wind and solar will continue to 
fall as turbines get bigger and manufacturers 
eke out gains in PV efficiency in a ruthless 
and fast-growing sector.

TIME TO RECONSIDER
Power purchase agreements may offer a 
lifeline to projects but what will happen 
when they expire? As PPAs fall due for 
renegotiation all participants by then will 
know the full extent of network constraint 
issues, MLF issues and the declining prices 
of large-scale generation certificates. It will 
become harder for solar asset owners to 
negotiate. “That’s when PPAs will be really 

are a consequence of chasing the best solar 
resources, to be fair to those putting their 
money on the line, but in hindsight it shows 
up a variance of business acumen among 
developers. The goal is to chase the best 
commercial outcome. 

Transmission upgrades to northwest 
Victoria and the NSW-South Australia 
interconnector will bring MLF relief to solar 
assets in those areas, but it’s a slow process. 
Affected plants will be stuck with poor loss 
factors for another few years at least. “For 
some people it will never be resolved,” Edis 
says, if those assets are in areas AEMO and 
transmission companies don’t view as 
investment priorities. “Some projects will be 
stuck with low MLFs.”

In its report on the investment outlook for 
renewables released in September, the Clean 
Energy Council described a slump in 
investment from more than 4,500MW of 
new large-scale renewable generation (wind 
and solar) reaching financial close in the last 
quarter of 2018 to less than 800MW in each 
of the first two quarters of 2019.

“This dramatic fall is largely due to the 
lack of federal energy policy and a range of 
regulatory and grid challenges undermining 

investment confidence,” the report said. 
“However, now that the [33,000GWh Large-
scale Renewable Energy Target] has been 
met, we are left without a federal energy 
and climate policy, which is creating an 
uncertain investment environment.”

Yes, it hurts to see revenues hit hard. If 
solar assets struggle in the first few years of 
a 20-year life they still have plenty of time to 

LARGE-SCALE RENEWABLE ENERGY FINANCIAL COMMITMENT 2015 TO PRESENT
FIGURE 2 - 
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“With spot price events it might become harder 
for straight solar assets to secure PPAs.”
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SOLAR

hard to get,” says Amar Rathore, senior 
associate at the Market Advisory Group. The 
biggest problem for renewables is 
transmission, he says. 

The Australian Energy Market 
Commission’s review on the coordination of 
generation and transmission investment is 
expected to be published in December, 
eventually to make its way to the COAG 
Energy Council for approval. At AEMO, 
each clean energy project is assessed on the 
merits of its impact on the security and 
reliability of the grid. That shortlist of 
criteria may have been OK in the days of 
vastly fewer and much larger plants, but 
technology has raced ahead since then. The 
rule-makers must catch up.

Large companies that are not 
necessarily large energy users will be keen 
to sign up for PPAs to do the right thing by 
their customers and the planet, and 
whether that means they agree to a 
contracted price above recent pool prices 
might not be such a big deal for them. 
Either way it’s cheap electricity, compared 
with the past few years’ retail contracts. 
“They’ll be meeting their sustainability 
goals – and either way it’s a hedge because 
prices could go up again in a few years’ 
time if another coal-fired generator 
closes,” Edis says.

Pain will still be felt for any portion of 
generation sold on the merchant market. 
Developers who are currently scouring the 
market to secure offtake agreements may 
find it’s a harder sell.

Batteries are still expensive and the 
outlook for electricity prices is so 
uncertain that it would take a very brave 
owner to invest in storage. “You might 
make some really good money for a period 

of time but then Snowy 2.0 comes in and 
destroys it,” Edis says.

Where prices are often set by expensive 
gas in the lead up to the evening peak, 
owners of solar plants are left longing for 
the sun to stay in the sky longer. The ideal 
location for a solar plant is as far west as you 
can build it, but the problem is then you get 
hit by a low MLF. 

“Broken Hill is probably the best place to 
put a solar farm in terms of trying to get into 
that late afternoon [generation], the problem 
is they’ve got some of the worst 
transmission problems of any area in the 
NEM,” Edis says.

BUYERS IN THE WINGS
As the troubles of 2019 are being digested 
some developers have stalled in their 
decision-making and some are rumoured to 
be considering an exit from the market. For 
EPCs it’s a case of being selective over 
which contracts to bid for or biding their 
time on the sidelines.

It’s perilously difficult to predict what the 
grid will look like in three years, five years, 

10 years’ time. Clean energy plants that felt 
the brunt of AEMO’s discounting of MLFs, 
especially around north-west Victoria and 
south-west NSW, will be experiencing 
tightened cash flows. Owners may be 
weighing their options: stay the course or 
consider selling. 

Opportunistic buyers could take the 
chance to pick up discounted assets, 
especially if they believe transmission in 
these blighted areas will be quickly 
remedied. It takes bravery to buy a solar 
farm situated far away from load. But then, 
it must have taken a lot of bravery to have 
built them in the first place. 

“Broken Hill may be the best place to put solar 
but they’ve got some of the worst transmission.”
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SOLAR

those states will flow through to similar 
impacts experienced by Queensland asset 
owners this year. “You no longer can shield 
yourself from that kind of impact.”

In August UK-based infrastructure 
company John Laing wrote down renewable 
energy projects under construction in 
Australia by about $120 million, citing 
changes in marginal loss factors.

LET’S MAKE A DEAL
Contenders in large-scale solar must sell as 
much generation as they can to satisfy 
lenders, and a project’s success can hinge on 
securing power purchase agreements up 
front. As the market absorbs the shocks of 
2019, however, energy buyers may become 
much tougher negotiators. It’s important 
because banks will expect a certain 
percentage of generation to be contracted, 
with the remainder prone to spot market 
volatility. “With the spot price events it 
might become harder and harder for 
straight solar assets to secure these PPAs,” 
says Rystad Energy senior analyst Australia 
David Dixon. 

The sudden jolt of disappointment 
experienced by many solar plant owners 

when AEMO released its revised marginal 
loss factors in April has been well-reported, 
but rigorous due diligence would have 
revealed the risk of connecting to low-voltage 
lines in areas with very little demand. 

The problem is exacerbated by an opaque 
applications regime, where developers can 
unknowingly be proposing plants in near 
proximity. The negative MLF effects of 2019 

make up for it. “The solar farm will be there 
and working very well for a very long time 
to come,” Edis says, “and when the 
transmission upgrades come through, they 
can fully exploit them.”

No doubt prospective buyers are watching 
the situation more keenly than anyone, 
looking for signs of distress. Parties who 
missed out on the first surge of large-scale 
solar, feeling at the time that the rewards 
didn’t match the risks, may be happy to buy 
in as the market prepares for inevitable 
improvement on the back of transmission 
upgrades and coal closures. After all, it’s not 
as though electricity is going to be replaced 
by anything.

In the long run, Dixon is upbeat. “In the 
short term there will always be the solar-
coaster with its ups and downs, but the long-
term outlook is still very bullish,” he says. 
Coal plants will be retired over the next 20 
years, which will free up spectacular levels of 
supply, especially in NSW. “That’s a positive 
for all those that are electrically close to 
those assets, out west and up north,” he says. 
Gas is an expensive alternative to 
renewables, which puts it largely out of the 
picture beyond peaking services. 

Introduction of a five-minute settlement 
period will inherently favour facilities that 
can ramp up and down to exploit 
opportunities in the market. “Solar and 
batteries win here.”

Some generation around the country has 
been built in rural areas with weak 
transmission, far away from load, but 
Dixon has noticed a shift in interest to 
locations closer to the state capitals. “There 
is a key trend as developers start to try and 
de-risk that MLF story and network 
congestion,” he says.

The glaring opportunity is for storage to 
absorb the daytime surplus provided by solar. 
“Once renewables and storage reach cost 
parity with gas, it’s going to be a gold rush for 
putting storage everywhere in the grid.”

In the meantime, the levelized cost of 
energy for wind and solar will continue to 
fall as turbines get bigger and manufacturers 
eke out gains in PV efficiency in a ruthless 
and fast-growing sector.

TIME TO RECONSIDER
Power purchase agreements may offer a 
lifeline to projects but what will happen 
when they expire? As PPAs fall due for 
renegotiation all participants by then will 
know the full extent of network constraint 
issues, MLF issues and the declining prices 
of large-scale generation certificates. It will 
become harder for solar asset owners to 
negotiate. “That’s when PPAs will be really 

are a consequence of chasing the best solar 
resources, to be fair to those putting their 
money on the line, but in hindsight it shows 
up a variance of business acumen among 
developers. The goal is to chase the best 
commercial outcome. 

Transmission upgrades to northwest 
Victoria and the NSW-South Australia 
interconnector will bring MLF relief to solar 
assets in those areas, but it’s a slow process. 
Affected plants will be stuck with poor loss 
factors for another few years at least. “For 
some people it will never be resolved,” Edis 
says, if those assets are in areas AEMO and 
transmission companies don’t view as 
investment priorities. “Some projects will be 
stuck with low MLFs.”

In its report on the investment outlook for 
renewables released in September, the Clean 
Energy Council described a slump in 
investment from more than 4,500MW of 
new large-scale renewable generation (wind 
and solar) reaching financial close in the last 
quarter of 2018 to less than 800MW in each 
of the first two quarters of 2019.

“This dramatic fall is largely due to the 
lack of federal energy policy and a range of 
regulatory and grid challenges undermining 

investment confidence,” the report said. 
“However, now that the [33,000GWh Large-
scale Renewable Energy Target] has been 
met, we are left without a federal energy 
and climate policy, which is creating an 
uncertain investment environment.”

Yes, it hurts to see revenues hit hard. If 
solar assets struggle in the first few years of 
a 20-year life they still have plenty of time to 
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“With spot price events it might become harder 
for straight solar assets to secure PPAs.”
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ENERGY EFFICIENCY

of the spectrum we participate in the 
frequency control market that AEMO runs, 
which is designed to protect the grid from 
sudden outages in large plants or 
transmission lines. 

We are delivering a resource to the 
market that can respond in a few hundred 
milliseconds. In that case we have end-to-
end automation, with local intelligence 
installed at the customer’s site that might 
immediately shutdown some equipment or 
turn on backup power generation. 

At the other extreme you have emergency 
resources that either a network utility or 
AEMO would procure to protect themselves 
on extreme days of very high demand, such 
as multiple days of 40-degree weather. In 
that case it can be more of a manual process, 
because we typically get one, two or three 
hours advanced notice. When called upon 
we can support a lot of processes at the 
customer facility, which can involve manual 
operator action.

Third, using demand response directly in 
the wholesale energy market, which is maybe 
the most interesting type of case in the long 
run. That’s providing demand response to 
the energy market and being paid the spot 
price of energy when you do that.

6It won’t spoil your other energy 

relationship

That’s the nice thing about demand 
response. As a business owner you can do 
demand response completely independently 
of your retail purchasing arrangement. If 
you’re happy with how you’re buying power 
today, and you’re happy with the structure 
of the tariff, with the price you’re getting 
from the retailer, and you like them, great 
– you don’t need to change a thing about 
that. You can do demand response in 
addition to and completely separate from 
your retail arrangement.

7Some events are random and some 

are almost predictable

Frequency control is technically a 24/7 
market; those events can happen at any 
time because they are not correlated to 

anything other than maintenance issues  
at power generating plants, which can 
occur at any time. 

There is no discernible pattern to when 
those disturbances occur, but in that market 
customers have flexibility to choose when 
they are participating. 

The other two cases are much more 
predictable and pretty correlated to each 
other: emergency events, such as 40-degree 
days, which would typically occur in the 
mid-to-late afternoon into the early evening 
hours, and; using demand response directly 
in the wholesale energy market. 

The most attractive times for doing that 
will be the mid-to-late afternoon into the 
early evening hours, and also the possibility 
in the early morning hours, around 7am to 
10am. That’s an economic opportunity versus 
an emergency reliability commitment.

8Australia is crying out for demand 

response

What makes Australia unique is the pace of 
renewable deployment and what that’s 
doing to the energy market here. Australia is 
at the leading edge of what any market 
around the world is seeing in terms of 
renewable disruption and therefore the 
need for innovative new forms of capacity. 
It’s wreaking havoc on the energy market. 

In the long run the transition to 
renewables is what everyone wants – it’s 
important and critical – but in the near term 
it’s creating volatility in the energy market 
and challenges for grid management. 

In that sense the Australian market is one 
of the best in the world for demand response 
in terms of the contribution it can make and 
therefore the revenue streams businesses 
can access. P
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Think about it: Jeff Renaud says managers should also think of their energy load as an asset, not only a cost.
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ENERGY EFFICIENCY

W
hich energy solution can balance 
decarbonisation with affordable 
energy and reliability of supply? It’s 

a tough question, unless you remember to 
include offset demand as supply. 

Trading one for the other is what happens 
when a market allows demand response 
mechanisms that can help supply extreme 
peaks and provide fast frequency response, 
among other things. 

“The energy trilemma is not an easy 
equation to balance, but demand response 
ticks all three of those boxes,” says  
Enel X managing director Asia and Oceania 
Jeff Renaud.

Business owners who are waking up to 
the economic proposition of demand 
response should also count on its 
legitimate corporate social responsibility 
credentials, he says.

Renaud offered EcoGeneration a 
rundown on the benefits of demand 
response and a couple of surprising 
insights into applications that are working 
out for his clients.

which is critical for protecting patients in 
the case of a grid emergency. What we do is 
typically augment that backup 
infrastructure and test it more frequently 
through the means of demand response 
participation so they get more active, more 
often real-world validation that their backup 
infrastructure is working well – and they 
get paid for their troubles. It’s a financial 
and an operational benefit.

It’s still a change in perspective for 
many of these organisations to think about 
utilising this infrastructure when they 
still have grid power, and there are 
operational considerations to work 
through to make sure this is done in a safe 
and effective way. But it can be done, and 
that’s the reason they do it.

4Business managers understand 

revenue, so sell that

The basic proposition is saying that there’s 
an opportunity to effectively create a new 
revenue stream for your business by 
utilising the assets and the infrastructure 
you already have – meaning no capex – and 
that revenue stream, given the way the 
Australian energy market is changing, can 
be quite significant. It could amount to a 3% 
to 5% to 10% reduction in your energy cost. 
That’s relatively compelling. 

But then there are the details: how do we 
do that, how does it impact our operation, 
are we sure we can implement the controls 
and the engineering to make that a reality. 
That’s where the hard work comes in.

5Know the three types of demand 

response

You see use cases for demand response on 
the grid that are quite different. At one end 

1It’s more about energy flexibility  

than load

With demand response you’re looking for 
flexible capacity, the ability to effectively 
change the amount of power a facility is 
using from the electricity grid, which could 
come from turning certain equipment down 
for a short period or some form of energy 
storage – chilled water or battery – or from 
utilising backup generation. 

Depending on what the customer has, the 
answer would be different. The flexibility in 
proportion to their total energy usage will 
vary by industry. Generally speaking, to be 
economically viable you’re looking for about 
a few hundred kilowatts or greater of 
flexible capacity. 

2Different sectors qualify for 

different reasons

Demand response is broadly available to a 
lot of industry sectors in different ways but 
sectors that are very well suited to it are any 
to do with food, from agriculture to food 
production to logistics and refrigerated 
warehouses – all for different reasons. 

The water sector is very good for demand 
response, and some of the new technology-
driven sectors, such as data centres. Certain 
types of commercial buildings can be good: 
hospitals and the healthcare sector more 
broadly, universities, shopping centres, 
airports. You’re looking for industries that 
have processes that are well suited to 
demand response, or anyone who has back-
up generation can also be a good fit.

3Yes, he said hospitals … and  

here’s why

Effectively what we focus on is utilising 
their backup generation infrastructure, 

Managing energy at the demand side can tick all the boxes of the energy trilemma,  

says Enel X managing director Asia and Oceania Jeff Renaud.

The eight rules of  
demand response

“For demand response 
to be economically 
viable you’re looking 
for about a few 
hundred kilowatts  
or greater of flexible 
capacity.”

Jeff Renaud, Enel X
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of the spectrum we participate in the 
frequency control market that AEMO runs, 
which is designed to protect the grid from 
sudden outages in large plants or 
transmission lines. 

We are delivering a resource to the 
market that can respond in a few hundred 
milliseconds. In that case we have end-to-
end automation, with local intelligence 
installed at the customer’s site that might 
immediately shutdown some equipment or 
turn on backup power generation. 

At the other extreme you have emergency 
resources that either a network utility or 
AEMO would procure to protect themselves 
on extreme days of very high demand, such 
as multiple days of 40-degree weather. In 
that case it can be more of a manual process, 
because we typically get one, two or three 
hours advanced notice. When called upon 
we can support a lot of processes at the 
customer facility, which can involve manual 
operator action.

Third, using demand response directly in 
the wholesale energy market, which is maybe 
the most interesting type of case in the long 
run. That’s providing demand response to 
the energy market and being paid the spot 
price of energy when you do that.

6It won’t spoil your other energy 

relationship

That’s the nice thing about demand 
response. As a business owner you can do 
demand response completely independently 
of your retail purchasing arrangement. If 
you’re happy with how you’re buying power 
today, and you’re happy with the structure 
of the tariff, with the price you’re getting 
from the retailer, and you like them, great 
– you don’t need to change a thing about 
that. You can do demand response in 
addition to and completely separate from 
your retail arrangement.

7Some events are random and some 

are almost predictable

Frequency control is technically a 24/7 
market; those events can happen at any 
time because they are not correlated to 

anything other than maintenance issues  
at power generating plants, which can 
occur at any time. 

There is no discernible pattern to when 
those disturbances occur, but in that market 
customers have flexibility to choose when 
they are participating. 

The other two cases are much more 
predictable and pretty correlated to each 
other: emergency events, such as 40-degree 
days, which would typically occur in the 
mid-to-late afternoon into the early evening 
hours, and; using demand response directly 
in the wholesale energy market. 

The most attractive times for doing that 
will be the mid-to-late afternoon into the 
early evening hours, and also the possibility 
in the early morning hours, around 7am to 
10am. That’s an economic opportunity versus 
an emergency reliability commitment.

8Australia is crying out for demand 

response

What makes Australia unique is the pace of 
renewable deployment and what that’s 
doing to the energy market here. Australia is 
at the leading edge of what any market 
around the world is seeing in terms of 
renewable disruption and therefore the 
need for innovative new forms of capacity. 
It’s wreaking havoc on the energy market. 

In the long run the transition to 
renewables is what everyone wants – it’s 
important and critical – but in the near term 
it’s creating volatility in the energy market 
and challenges for grid management. 

In that sense the Australian market is one 
of the best in the world for demand response 
in terms of the contribution it can make and 
therefore the revenue streams businesses 
can access. P
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W
hich energy solution can balance 
decarbonisation with affordable 
energy and reliability of supply? It’s 

a tough question, unless you remember to 
include offset demand as supply. 

Trading one for the other is what happens 
when a market allows demand response 
mechanisms that can help supply extreme 
peaks and provide fast frequency response, 
among other things. 

“The energy trilemma is not an easy 
equation to balance, but demand response 
ticks all three of those boxes,” says  
Enel X managing director Asia and Oceania 
Jeff Renaud.

Business owners who are waking up to 
the economic proposition of demand 
response should also count on its 
legitimate corporate social responsibility 
credentials, he says.

Renaud offered EcoGeneration a 
rundown on the benefits of demand 
response and a couple of surprising 
insights into applications that are working 
out for his clients.

which is critical for protecting patients in 
the case of a grid emergency. What we do is 
typically augment that backup 
infrastructure and test it more frequently 
through the means of demand response 
participation so they get more active, more 
often real-world validation that their backup 
infrastructure is working well – and they 
get paid for their troubles. It’s a financial 
and an operational benefit.

It’s still a change in perspective for 
many of these organisations to think about 
utilising this infrastructure when they 
still have grid power, and there are 
operational considerations to work 
through to make sure this is done in a safe 
and effective way. But it can be done, and 
that’s the reason they do it.

4Business managers understand 

revenue, so sell that

The basic proposition is saying that there’s 
an opportunity to effectively create a new 
revenue stream for your business by 
utilising the assets and the infrastructure 
you already have – meaning no capex – and 
that revenue stream, given the way the 
Australian energy market is changing, can 
be quite significant. It could amount to a 3% 
to 5% to 10% reduction in your energy cost. 
That’s relatively compelling. 

But then there are the details: how do we 
do that, how does it impact our operation, 
are we sure we can implement the controls 
and the engineering to make that a reality. 
That’s where the hard work comes in.

5Know the three types of demand 

response

You see use cases for demand response on 
the grid that are quite different. At one end 

1It’s more about energy flexibility  

than load

With demand response you’re looking for 
flexible capacity, the ability to effectively 
change the amount of power a facility is 
using from the electricity grid, which could 
come from turning certain equipment down 
for a short period or some form of energy 
storage – chilled water or battery – or from 
utilising backup generation. 

Depending on what the customer has, the 
answer would be different. The flexibility in 
proportion to their total energy usage will 
vary by industry. Generally speaking, to be 
economically viable you’re looking for about 
a few hundred kilowatts or greater of 
flexible capacity. 

2Different sectors qualify for 

different reasons

Demand response is broadly available to a 
lot of industry sectors in different ways but 
sectors that are very well suited to it are any 
to do with food, from agriculture to food 
production to logistics and refrigerated 
warehouses – all for different reasons. 

The water sector is very good for demand 
response, and some of the new technology-
driven sectors, such as data centres. Certain 
types of commercial buildings can be good: 
hospitals and the healthcare sector more 
broadly, universities, shopping centres, 
airports. You’re looking for industries that 
have processes that are well suited to 
demand response, or anyone who has back-
up generation can also be a good fit.

3Yes, he said hospitals … and  

here’s why

Effectively what we focus on is utilising 
their backup generation infrastructure, 

Managing energy at the demand side can tick all the boxes of the energy trilemma,  

says Enel X managing director Asia and Oceania Jeff Renaud.

The eight rules of  
demand response

“For demand response 
to be economically 
viable you’re looking 
for about a few 
hundred kilowatts  
or greater of flexible 
capacity.”

Jeff Renaud, Enel X
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T
he new standard for battery storage 
goes too far, says sonnen technical 
director Australia-New Zealand 

James Sturch. “It’s going to a� ect every 
single one of our installations,” he tells 
EcoGeneration. “It’s treating all products 
the same. I can understand why it’s 
happened, but it’s an installation 
standard and there should have been a 
product standard fi rst. That’s what it 
boils down to.”

The standard has fi nally been brought 
into life after a fi ve-year gestation period, 
which itself is an issue, Sturch says, 
because over that time the industry has 
been buzzing with new technology, new 
entrants, aggressive marketing, corporate 
failures, ambitious forecasts and frequent 
updates and improvements in capacity 
and versatility.

“When they started writing the standard 
the products were very much in their 
infancy in this country,” he says, and 
standards and processes in other markets 
around the world were also on a steep 
development curve. Sturch’s feeling is that 
the standard has been developed as if 
energy storage was viewed through a prism 
that showed the technology back then – and 
doesn’t allow for the rapid evolution of the 
intervening fi ve years. 

“It stayed in that place of looking at 
products and going, they’re all scary, they’re 
all new, they all use technologies which are 
unproven,” he says. 

APPLES, ORANGES AND BATTERIES
Yes, lithium-ion batteries can explode. It’s 
happened in phones, laptops and those two-
wheeled hoverboard scooter things kids 
were getting around on a few years ago. 
You’d expect the same chemistry, on a much 
larger scale, would – and should – demand a 
rule-maker’s attention. But Sturch says it’s 
apples and oranges.

“They’ve put out an installation standard 
when really they should have been working 
on a product standard,” he says. “They’ve 
put the horse before the cart. That’s the 
issue. That’s the nuts and bolts of it.”

HOT TOPIC
To account for fi re risk, the new standard 
(AS/NZS 5139:2019, Electrical installations 
– Safety of battery systems for use with 
power conversion equipment) states that 
compressed concrete sheeting is 

compulsory for installations on any walls 
connected to habitable rooms. Also, 
batteries must not be installed too 

close to doors, windows, ceilings, stairs 
or un-associated electric appliances.

Sturch can speak for sonnen but he also 
has a pretty good idea of how his major 
competitors are tracking. Sonnen, LG Chem 
and Tesla have about 250,000 systems 
installed globally, “and to my knowledge 
none of us has ever had any issues with fi re”. 

His guess is between 20,000 and 25,000 
batteries have been installed in Australia.

At what point does “new” technology 
become “proven” technology? “If the three 
leading brands have more than a quarter of 
a million installations [globally], are we still 
unproven, or are we proven?”

BUSINESS SPEED BUMP
Homeowners in some states are being 
o� ered very generous subsidies to include 
storage, and some installers have told 
EcoGeneration quite bluntly that without 
handouts residential batteries do not make 
economic sense. Some buyers will always 
feel inclined to opt for the cheapest 
technology, and Sturch reckons the new 
standard will only encourage this mentality. 

Installation costs, on his estimate, will 
increase between $500 and $1,000 to allow 
for compressed concrete sheeting. If buyers 
feel compelled to recover return on 
investment by picking a cheap battery, they 
might want to pause for a moment and 
consider, he says, that some things are cheap 
for a reason. 

Fires wreck lives and they can wreck the 
battery business. But a probability of fi re was 
put into the standard without any evidence, 
he says. So how can you go backwards and 
challenge an unproven hypothesis? 

“It’s really hard to argue that something 
that doesn’t exist isn’t an issue.”  

Battery systems are all very di� erent, as 
has been made clear by the ongoing trial of 
energy storage assets by ITP Renewables in 
Canberra. So far, 18 models from 15 
manufacturers have been put through the 
wringer, charged and discharged over and 
over like amateur thieves in a criminal 
court. Many have been pulled out or 
replaced before the conclusion of 36-month 
test periods because of failure or insolvency.

Not one has blown up or caught fi re. (A 
sonnen battery will be tested in phase three 
of the trial.)

Di� erent battery models from di� erent 
brands perform di� erently and have 
di� erent functions. Some come paired with 
an inverter and others can only operate if 
matched with an inverter from the same 
maker. Batteries one day might become a 
commodity, where they are all essentially 
interchangeable – but that day is a long way 
o� . In the meantime the standard, Sturch 
says, views batteries as all alike. 

But a battery must go through an inverter 
to be connected to a solar system, and an 
inverter “is covered by a whole realm of 
safety standards and testing and 
verifi cation,” he says, “so you already have 
this inherent level of safety and security 
built into the system.”

The battery standard has put a huge hump in the road, says sonnen technical 

director Australia-New Zealand James Sturch.

Damn that battery standard!
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T
he new standard for battery storage 
goes too far, says sonnen technical 
director Australia-New Zealand 

James Sturch. “It’s going to a� ect every 
single one of our installations,” he tells 
EcoGeneration. “It’s treating all products 
the same. I can understand why it’s 
happened, but it’s an installation 
standard and there should have been a 
product standard fi rst. That’s what it 
boils down to.”

The standard has fi nally been brought 
into life after a fi ve-year gestation period, 
which itself is an issue, Sturch says, 
because over that time the industry has 
been buzzing with new technology, new 
entrants, aggressive marketing, corporate 
failures, ambitious forecasts and frequent 
updates and improvements in capacity 
and versatility.

“When they started writing the standard 
the products were very much in their 
infancy in this country,” he says, and 
standards and processes in other markets 
around the world were also on a steep 
development curve. Sturch’s feeling is that 
the standard has been developed as if 
energy storage was viewed through a prism 
that showed the technology back then – and 
doesn’t allow for the rapid evolution of the 
intervening fi ve years. 

“It stayed in that place of looking at 
products and going, they’re all scary, they’re 
all new, they all use technologies which are 
unproven,” he says. 

APPLES, ORANGES AND BATTERIES
Yes, lithium-ion batteries can explode. It’s 
happened in phones, laptops and those two-
wheeled hoverboard scooter things kids 
were getting around on a few years ago. 
You’d expect the same chemistry, on a much 
larger scale, would – and should – demand a 
rule-maker’s attention. But Sturch says it’s 
apples and oranges.

“They’ve put out an installation standard 
when really they should have been working 
on a product standard,” he says. “They’ve 
put the horse before the cart. That’s the 
issue. That’s the nuts and bolts of it.”

HOT TOPIC
To account for fi re risk, the new standard 
(AS/NZS 5139:2019, Electrical installations 
– Safety of battery systems for use with 
power conversion equipment) states that 
compressed concrete sheeting is 

compulsory for installations on any walls 
connected to habitable rooms. Also, 
batteries must not be installed too 

close to doors, windows, ceilings, stairs 
or un-associated electric appliances.

Sturch can speak for sonnen but he also 
has a pretty good idea of how his major 
competitors are tracking. Sonnen, LG Chem 
and Tesla have about 250,000 systems 
installed globally, “and to my knowledge 
none of us has ever had any issues with fi re”. 

His guess is between 20,000 and 25,000 
batteries have been installed in Australia.

At what point does “new” technology 
become “proven” technology? “If the three 
leading brands have more than a quarter of 
a million installations [globally], are we still 
unproven, or are we proven?”

BUSINESS SPEED BUMP
Homeowners in some states are being 
o� ered very generous subsidies to include 
storage, and some installers have told 
EcoGeneration quite bluntly that without 
handouts residential batteries do not make 
economic sense. Some buyers will always 
feel inclined to opt for the cheapest 
technology, and Sturch reckons the new 
standard will only encourage this mentality. 

Installation costs, on his estimate, will 
increase between $500 and $1,000 to allow 
for compressed concrete sheeting. If buyers 
feel compelled to recover return on 
investment by picking a cheap battery, they 
might want to pause for a moment and 
consider, he says, that some things are cheap 
for a reason. 

Fires wreck lives and they can wreck the 
battery business. But a probability of fi re was 
put into the standard without any evidence, 
he says. So how can you go backwards and 
challenge an unproven hypothesis? 

“It’s really hard to argue that something 
that doesn’t exist isn’t an issue.”  

Battery systems are all very di� erent, as 
has been made clear by the ongoing trial of 
energy storage assets by ITP Renewables in 
Canberra. So far, 18 models from 15 
manufacturers have been put through the 
wringer, charged and discharged over and 
over like amateur thieves in a criminal 
court. Many have been pulled out or 
replaced before the conclusion of 36-month 
test periods because of failure or insolvency.

Not one has blown up or caught fi re. (A 
sonnen battery will be tested in phase three 
of the trial.)

Di� erent battery models from di� erent 
brands perform di� erently and have 
di� erent functions. Some come paired with 
an inverter and others can only operate if 
matched with an inverter from the same 
maker. Batteries one day might become a 
commodity, where they are all essentially 
interchangeable – but that day is a long way 
o� . In the meantime the standard, Sturch 
says, views batteries as all alike. 

But a battery must go through an inverter 
to be connected to a solar system, and an 
inverter “is covered by a whole realm of 
safety standards and testing and 
verifi cation,” he says, “so you already have 
this inherent level of safety and security 
built into the system.”

The battery standard has put a huge hump in the road, says sonnen technical 

director Australia-New Zealand James Sturch.

Damn that battery standard!
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T
he Australian standard for storage 
released in September has set the cat 
among the pigeons, says Hanwha  

Q Cells marketing and key account director 
Myung Shim. 

“We’re not happy with the policy that’s in 
place at this point in Australia,” she says. 
“Some people say it’s too unsafe, some 
people think it’s too strict. So where’s a 
happy medium? Nobody knows.”

The standard seems to have lumped all 
storage technology together, when in fact 
there is plenty of variation between the 
many manufacturers’ models. Shim points 
out that storage in Q Cells’ Q.Home system 
can be floor-mounted or wall-mounted, 
which could see installation costs vary 
between projects depending on layout. 

Buyers and installers of the Q.Home  
PV-and-storage solution also have the 
advantage, she says, of dealing with one 
helpdesk for modules, inverter and battery if 
anything goes wrong. “They don’t have to go 
through the current headache they go 
through day in and day out,” she says, where 
an installer may be passed between 
manufacturers of various components as 
they each rightly or wrongly avoid blame for 
a system failure. “[Installers] hate having to 
spend their precious time, which is already 
limited, dealing with after-sales support.”

The Korean-headquartered company was 
established 20 years ago and started 
operations in Australia in 2009. Its focus on 
residential storage in Australia will shift in 
the second half of next year to include 
commercial, Shim says, as business 
managers understand the energy message 
that Australian households heard years ago. 

In calendar 2019, about 1.2GW of new 
residential PV systems were installed in 
Australia, and between 650MW and 
850MW of commercial PV systems. The 
market for commercial is small but that 
won’t be the case for much longer, says 
Shim, speaking to EcoGeneration during the 

A tilt at the big 
end of town
Hanwha Q Cells Australia is 

ready to make its move into 

commercial solar.

All-Energy 2019 conference and exhibition 
in Melbourne in October.

Selling to owners of businesses is very 
different than selling to homeowners, 
however, and managers are more likely to 
favour low bids from manufacturers who 
are willing to “shave off their own skin” to 
win a project. “Commercial is extremely 
price-driven and the market for residential 
is value-driven,” she says. “We don’t want to 
be in that game.”

It’s harder for commercial buyers to 
contemplate a system lifetime that might 
extend to 25 years when they are used to 
weighing decisions against immediate 
outcomes. Also, unlike buyers of residential 
systems, they may not have the luxury of 
extending credit. “They would rather spend 
that extended credit on their day-to-day 
operational maintenance.”

Storage is a more intriguing investment 
proposition, Shim says. “It’s for people who 
appreciate value, not just a cheaper price.”  P
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Shopping is 
better in the 
shade

S
olar installations on car parks are 
popping up all over the country, 
which makes perfect sense when 

you think how much of a pain it is to 
climb into a car that’s been in the 
blazing sun with the windows up. 

This 440kW system by Infi nite 
Energy at the Dunsborough 
Centrepoint Shopping Centre is the 
largest solar PV system in the town in 
south-west West Australian. The locals 
love it and so did the judges of the Solar 
Cutters 2019 Best Large Commercial 
Solar Installation award, who gave it 
fi rst place. 

With an expected energy output of 
705,624kWh of clean energy every year, 
the system provides a renewable energy 
alternative to power the 29 stores 
located in the centre. 

The system will almost completely 
cover the daytime energy needs of the 
shopping centre, Infinite Energy says, 
slashing bills and providing 
substantial savings for the tenants. It 
is expected to pay for itself within 
seven years. 

Solar power is an excellent option for 
businesses looking to reduce their 
daytime electricity overheads, said 
Infi nite Energy CEO Aidan Jenkins. 
“Because the shopping centre consumes 
majority of its power during the day, 
solar can signifi cantly o� set this 
amount and greatly reduce a business’s 
energy bills.”

SENEC backs 
hybrid battery 
for 20 years

G
erman battery-maker SENEC 
pushed its presence in the 
Australian market at All-Energy in 

October with the launch of a new hybrid 
battery it claims will provide households 
with up to 90% solar power 
self-su�  ciency.

The SENEC.Home V3 Hybrid comes 
with a 20-year warranty, a combined 
PV inverter and battery inverter, PV 
over-voltage protection safety as 
standard, three-tier remote monitoring 
(every fi ve minutes), unlimited solar 
recharging cycles and fl oor mounting 
for ease of installation.

“By doubling the warranty and 
integrating a raft of safety and other 
features into the SENEC.Home V3 
Hybrid unit, homeowners will have a 
huge incentive to buy a battery when 
they purchase their solar panels,” said 
managing director Jaron Schächter.

Jinko unleashes 
its 460W tiger

W
ith module e�  ciency of 20.78% 
and output of up to 460W, 
Jinko’s new Tiger module packs 

a punch. The renewables giant launched 
the panel at All-Energy in October, 
highlighting its 9-busbar Mono PERC and 
Tiling Ribbon technology, which it claims 
eliminates the inter-cell gap and 
increases e�  ciency. 

The new Tiger module combines a 
half-cut cell design to reduce cell current 
mismatch and ribbon power losses.
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T
he Australian standard for storage 
released in September has set the cat 
among the pigeons, says Hanwha  

Q Cells marketing and key account director 
Myung Shim. 

“We’re not happy with the policy that’s in 
place at this point in Australia,” she says. 
“Some people say it’s too unsafe, some 
people think it’s too strict. So where’s a 
happy medium? Nobody knows.”

The standard seems to have lumped all 
storage technology together, when in fact 
there is plenty of variation between the 
many manufacturers’ models. Shim points 
out that storage in Q Cells’ Q.Home system 
can be floor-mounted or wall-mounted, 
which could see installation costs vary 
between projects depending on layout. 

Buyers and installers of the Q.Home  
PV-and-storage solution also have the 
advantage, she says, of dealing with one 
helpdesk for modules, inverter and battery if 
anything goes wrong. “They don’t have to go 
through the current headache they go 
through day in and day out,” she says, where 
an installer may be passed between 
manufacturers of various components as 
they each rightly or wrongly avoid blame for 
a system failure. “[Installers] hate having to 
spend their precious time, which is already 
limited, dealing with after-sales support.”

The Korean-headquartered company was 
established 20 years ago and started 
operations in Australia in 2009. Its focus on 
residential storage in Australia will shift in 
the second half of next year to include 
commercial, Shim says, as business 
managers understand the energy message 
that Australian households heard years ago. 

In calendar 2019, about 1.2GW of new 
residential PV systems were installed in 
Australia, and between 650MW and 
850MW of commercial PV systems. The 
market for commercial is small but that 
won’t be the case for much longer, says 
Shim, speaking to EcoGeneration during the 

A tilt at the big 
end of town
Hanwha Q Cells Australia is 

ready to make its move into 

commercial solar.

All-Energy 2019 conference and exhibition 
in Melbourne in October.

Selling to owners of businesses is very 
different than selling to homeowners, 
however, and managers are more likely to 
favour low bids from manufacturers who 
are willing to “shave off their own skin” to 
win a project. “Commercial is extremely 
price-driven and the market for residential 
is value-driven,” she says. “We don’t want to 
be in that game.”

It’s harder for commercial buyers to 
contemplate a system lifetime that might 
extend to 25 years when they are used to 
weighing decisions against immediate 
outcomes. Also, unlike buyers of residential 
systems, they may not have the luxury of 
extending credit. “They would rather spend 
that extended credit on their day-to-day 
operational maintenance.”

Storage is a more intriguing investment 
proposition, Shim says. “It’s for people who 
appreciate value, not just a cheaper price.”  P
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Shopping is 
better in the 
shade

S
olar installations on car parks are 
popping up all over the country, 
which makes perfect sense when 

you think how much of a pain it is to 
climb into a car that’s been in the 
blazing sun with the windows up. 

This 440kW system by Infi nite 
Energy at the Dunsborough 
Centrepoint Shopping Centre is the 
largest solar PV system in the town in 
south-west West Australian. The locals 
love it and so did the judges of the Solar 
Cutters 2019 Best Large Commercial 
Solar Installation award, who gave it 
fi rst place. 

With an expected energy output of 
705,624kWh of clean energy every year, 
the system provides a renewable energy 
alternative to power the 29 stores 
located in the centre. 

The system will almost completely 
cover the daytime energy needs of the 
shopping centre, Infinite Energy says, 
slashing bills and providing 
substantial savings for the tenants. It 
is expected to pay for itself within 
seven years. 

Solar power is an excellent option for 
businesses looking to reduce their 
daytime electricity overheads, said 
Infi nite Energy CEO Aidan Jenkins. 
“Because the shopping centre consumes 
majority of its power during the day, 
solar can signifi cantly o� set this 
amount and greatly reduce a business’s 
energy bills.”

SENEC backs 
hybrid battery 
for 20 years

G
erman battery-maker SENEC 
pushed its presence in the 
Australian market at All-Energy in 

October with the launch of a new hybrid 
battery it claims will provide households 
with up to 90% solar power 
self-su�  ciency.

The SENEC.Home V3 Hybrid comes 
with a 20-year warranty, a combined 
PV inverter and battery inverter, PV 
over-voltage protection safety as 
standard, three-tier remote monitoring 
(every fi ve minutes), unlimited solar 
recharging cycles and fl oor mounting 
for ease of installation.

“By doubling the warranty and 
integrating a raft of safety and other 
features into the SENEC.Home V3 
Hybrid unit, homeowners will have a 
huge incentive to buy a battery when 
they purchase their solar panels,” said 
managing director Jaron Schächter.

Jinko unleashes 
its 460W tiger

W
ith module e�  ciency of 20.78% 
and output of up to 460W, 
Jinko’s new Tiger module packs 

a punch. The renewables giant launched 
the panel at All-Energy in October, 
highlighting its 9-busbar Mono PERC and 
Tiling Ribbon technology, which it claims 
eliminates the inter-cell gap and 
increases e�  ciency. 

The new Tiger module combines a 
half-cut cell design to reduce cell current 
mismatch and ribbon power losses.
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follow than Section 6. To view a list of 
batteries that conform with the BPG, go to 
the Products section of the CEC’s website.

BLANKET RULES VERSUS 
VARIABLE RULES
The consensus of the committee that wrote 
AS/NZS 5139 was that there needs to be a 
set of blanket rules, regardless of which 
battery chemistry is being installed. 
Whether your battery falls into section 4, 5 
or 6, these rules are the bare minimum that 
electricians need to follow.

The clauses that require a fi re-proof 
barrier between a battery and a wall 
adjoining a habitable room in certain 
circumstances is an example of one of the 
blanket rules. For more information on this 
rule, I would recommend watching the 

CEC Toolbox Talk AS/NZS 5139: The 
cement sheet rule.

There are other rules that are variable 
depending on the type, brand and model of 
battery being installed. If the battery you 
have chosen has no extra hazards, there 
may be no other variable rules beyond the 
blanket rules. For example, if you were 
considering installing a lithium battery that 
conforms with the BPG, there are no extra 
fi re protection rules you need to follow 
other than the cement sheet rule. 

However, if you were to choose a 
lithium battery that doesn’t conform with 
the BPG, you would need to follow both 
the blanket rules and the variable rules for 
that chemistry.

In practice, working with batteries that 
are on the CEC’s approved battery list is 

more straightforward, and this provides an 
additional layer of protection to help keep 
low-quality products out of the market.

NOT YET MANDATORY
AS/NZS 5139 will not become mandatory 
until the Wiring Rules (AS/NZS 3000) 
reference it or individual jurisdictions 
choose to amend their regulations. The 
Wiring Rules are currently going through 
an amendment process and are expected to 
be published in the fi rst half of 2020.

The CEC’s Battery Installation Guidelines 
were developed to plug a gap while the 
industry waited for an up-to-date battery 
standard. Once AS/NZS 5139 is made 
mandatory, the CEC’s current Battery 
Installation Guidelines will be superseded 
by the standard. 

www.cobaltsolar.com.au
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Not all alike: Rules in the new standard about requirements for a fire-proof barrier vary depending on the type, brand and model of battery being installed. 
If the battery chosen for a project has no extra hazards, there may be no other variable rules beyond the blanket rules. 
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A
s most solar installers should be 
aware, the new battery standard  
AS/NZS 5139: Safety of battery systems 

for use with power conversion equipment is 
now published. As this standard is different 
to most other electrical standards, it might be 
a challenge to get your head around. Here are 
some thoughts to help you get started. 

WHY IS AS/NZS 5139 DIFFERENT  
TO OTHER STANDARDS?
We all know electricity can be dangerous, 
with the potential to cause death to people 
and animals and damage property if not 
properly handled. Most electrical 
standards are about mitigating the risk of 
electricity to an acceptable level. AS/NZS 
5139 is more complex because batteries 
have a diversity of risks (depending on the 
chemistry of the battery) that may include 
chemical, fire, explosive, toxic fumes and 
mechanical hazards. 

While these risks are generally low, 
dealing with the hazards associated with 
battery chemistries is new to most sparkies, 
and this is the first reason why AS/NZS 5139 
will take some getting used to.

The second reason is that the hazards of 
one battery chemistry can be very different 
to another. For example, many experienced 
off-grid installers will know that both gel 
and flooded lead-acid batteries produce 
hydrogen in normal operation and under 

THE BEST PRACTICE GUIDE
From the perspective of an electrician 
following AS/NZS 5139, the BPG can be 
thought of as if it were a product standard. 
Batteries that conform to the BPG have 
proven levels of safety during the 
manufacturing processes and so require less 
onerous installation standards.

If you are installing a battery with an  
in-built inverter that conforms with the 
BPG – such as a Tesla, sonnen or Enphase 
battery – you need to follow Section 4, along 
with the other generic sections. If you are 
installing a battery without an in-built 
inverter but which still conforms with the 
BPG – such as a LG Chem or BYD battery  
– you can ignore section 4 and 6 and pay 
attention to Section 5. 

I know some off-grid installers who still 
recommend the tried and tested lead-acid 
technology. If this is you, or you sell 
anything else not conforming to the BPG, 
Section 6 is what you need to be across. 

If you are new to installing batteries,  
I would suggest a good place to start is with 
a battery that conforms with the BPG, 
because sections 4 and 5 are much easier to 

fault condition. Hydrogen is an explosive 
gas, so sources of ignition (like switches and 
inverters) are not permitted where the 
hydrogen could vent. 

But as only some batteries have explosive 
gas hazards, it would be very restrictive if 
AS/NZS 5139 made all battery installations 
protect against this risk. As a workaround, 
AS/NZS 5139 directs installers to refer to 
the battery manufacturer’s instruction 
manual for information on the hazards 
associated with the brand of battery they 
are installing. While this approach makes 
sense, it means that installers will need to 
be across the standard as well as the fine 
print of the products they are installing. 

This structure of AS/NZS 5139 is also a 
little different to many of the other 
standards we work with and a potential 
cause of confusion. I find it helps to think 
of AS/NZS 5139 as basically three 
standards in one. There are seven sections: 
sections 1, 2, 3 and 7 are generic to all 
batteries, while you follow either section 4, 
5 or 6 depending on whether or not the 
battery conforms to the Best Practice 
Guide: Battery Storage Equipment (BPG). 

The new battery standard marks an important point for the industry. The CEC’s James Patterson 

explains how to use it and how it applies to the various storage technologies.

Understanding the new 
battery installation standard
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Patterson is  
the technical 
support leader 
at the Clean 
Energy Council.

New technology: Most installers will be new to batteries, so it’s important for them to know the rules.
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follow than Section 6. To view a list of 
batteries that conform with the BPG, go to 
the Products section of the CEC’s website.

BLANKET RULES VERSUS 
VARIABLE RULES
The consensus of the committee that wrote 
AS/NZS 5139 was that there needs to be a 
set of blanket rules, regardless of which 
battery chemistry is being installed. 
Whether your battery falls into section 4, 5 
or 6, these rules are the bare minimum that 
electricians need to follow.

The clauses that require a fi re-proof 
barrier between a battery and a wall 
adjoining a habitable room in certain 
circumstances is an example of one of the 
blanket rules. For more information on this 
rule, I would recommend watching the 

CEC Toolbox Talk AS/NZS 5139: The 
cement sheet rule.

There are other rules that are variable 
depending on the type, brand and model of 
battery being installed. If the battery you 
have chosen has no extra hazards, there 
may be no other variable rules beyond the 
blanket rules. For example, if you were 
considering installing a lithium battery that 
conforms with the BPG, there are no extra 
fi re protection rules you need to follow 
other than the cement sheet rule. 

However, if you were to choose a 
lithium battery that doesn’t conform with 
the BPG, you would need to follow both 
the blanket rules and the variable rules for 
that chemistry.

In practice, working with batteries that 
are on the CEC’s approved battery list is 

more straightforward, and this provides an 
additional layer of protection to help keep 
low-quality products out of the market.

NOT YET MANDATORY
AS/NZS 5139 will not become mandatory 
until the Wiring Rules (AS/NZS 3000) 
reference it or individual jurisdictions 
choose to amend their regulations. The 
Wiring Rules are currently going through 
an amendment process and are expected to 
be published in the fi rst half of 2020.

The CEC’s Battery Installation Guidelines 
were developed to plug a gap while the 
industry waited for an up-to-date battery 
standard. Once AS/NZS 5139 is made 
mandatory, the CEC’s current Battery 
Installation Guidelines will be superseded 
by the standard. 
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A
s most solar installers should be 
aware, the new battery standard  
AS/NZS 5139: Safety of battery systems 

for use with power conversion equipment is 
now published. As this standard is different 
to most other electrical standards, it might be 
a challenge to get your head around. Here are 
some thoughts to help you get started. 

WHY IS AS/NZS 5139 DIFFERENT  
TO OTHER STANDARDS?
We all know electricity can be dangerous, 
with the potential to cause death to people 
and animals and damage property if not 
properly handled. Most electrical 
standards are about mitigating the risk of 
electricity to an acceptable level. AS/NZS 
5139 is more complex because batteries 
have a diversity of risks (depending on the 
chemistry of the battery) that may include 
chemical, fire, explosive, toxic fumes and 
mechanical hazards. 

While these risks are generally low, 
dealing with the hazards associated with 
battery chemistries is new to most sparkies, 
and this is the first reason why AS/NZS 5139 
will take some getting used to.

The second reason is that the hazards of 
one battery chemistry can be very different 
to another. For example, many experienced 
off-grid installers will know that both gel 
and flooded lead-acid batteries produce 
hydrogen in normal operation and under 

THE BEST PRACTICE GUIDE
From the perspective of an electrician 
following AS/NZS 5139, the BPG can be 
thought of as if it were a product standard. 
Batteries that conform to the BPG have 
proven levels of safety during the 
manufacturing processes and so require less 
onerous installation standards.

If you are installing a battery with an  
in-built inverter that conforms with the 
BPG – such as a Tesla, sonnen or Enphase 
battery – you need to follow Section 4, along 
with the other generic sections. If you are 
installing a battery without an in-built 
inverter but which still conforms with the 
BPG – such as a LG Chem or BYD battery  
– you can ignore section 4 and 6 and pay 
attention to Section 5. 

I know some off-grid installers who still 
recommend the tried and tested lead-acid 
technology. If this is you, or you sell 
anything else not conforming to the BPG, 
Section 6 is what you need to be across. 

If you are new to installing batteries,  
I would suggest a good place to start is with 
a battery that conforms with the BPG, 
because sections 4 and 5 are much easier to 

fault condition. Hydrogen is an explosive 
gas, so sources of ignition (like switches and 
inverters) are not permitted where the 
hydrogen could vent. 

But as only some batteries have explosive 
gas hazards, it would be very restrictive if 
AS/NZS 5139 made all battery installations 
protect against this risk. As a workaround, 
AS/NZS 5139 directs installers to refer to 
the battery manufacturer’s instruction 
manual for information on the hazards 
associated with the brand of battery they 
are installing. While this approach makes 
sense, it means that installers will need to 
be across the standard as well as the fine 
print of the products they are installing. 

This structure of AS/NZS 5139 is also a 
little different to many of the other 
standards we work with and a potential 
cause of confusion. I find it helps to think 
of AS/NZS 5139 as basically three 
standards in one. There are seven sections: 
sections 1, 2, 3 and 7 are generic to all 
batteries, while you follow either section 4, 
5 or 6 depending on whether or not the 
battery conforms to the Best Practice 
Guide: Battery Storage Equipment (BPG). 

The new battery standard marks an important point for the industry. The CEC’s James Patterson 

explains how to use it and how it applies to the various storage technologies.

Understanding the new 
battery installation standard
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Cross that bridge: The commercial and industrial solar market is growing quickly but it’s still young, says Aris 
Hovardas of Todae Solar, which built this PV system in Sydney. “A lot of businesses are taking risks,” he says.

Top performer: Business managers who were used to years of cheap energy in Australia have been caught out as costs escalated in recent years, says David Brown of Solgen, 
which completed this project for Hilton Foods. The C&I solar sector is growing fast to meet demand, however a price-driven approach may see some entrants get into trouble.

Rumour has it undercutting if rife in C&I 

solar. What’s your experience and how do 

you deal with it?

Brown, Solgen: A price-only approach fails 
to recognise the significant opportunity that 
the transitioning energy market is offering 
up to well-capitalised, long-term C&I 
players. Winning on price today is not 
relevant when you are offering a long-term 
solution that focuses on outcomes rather 
than today’s sticker price.
Hovardas, Todae Solar: It’s still an 
immature marketplace with a lot of 
businesses that are growing quite rapidly, 
therefore there is learning on the job. A lot 
of businesses are taking risks and through 
these risks we’re seeing jobs under-costed, 
we’re seeing businesses trying to target 
building a portfolio, or trying to hit growth 
numbers rather than profitability, risk and 
contingency, and they’re landing  
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Very big solar systems come with many more challenges than 

the residential variety, and business in the commercial and 

industrial PV world is competitive. Australia’s two largest C&I 

solar companies take EcoGeneration through the ins and outs.

B
usiness is catching on to solar in a 
rush, finally waking to the 
possibilities of a technology that has 

proven itself as a mainstream power source 
on residential rooftops. 

Managers of commercial and industrial 
enterprises faced with rising energy bills are 
getting wise to power purchase agreements 
and pushing for energy efficiency in their 
operations and from every upgrade or 
investment in new equipment, but not 
everyone will qualify. Loads might not be 
large enough to play in the PPA space and 
the low hanging fruit of energy efficiency 
may have been plucked years ago.

For property owners with enough roof 
space — or adjacent vacant land — solar PV 
is a guaranteed route to lowering costs. 
Everyone agrees on that.

This solar sector is very competitive, with 
residential and small-business-scale 

Doing the  
megawatt foxtrot

result, the C&I market has seen growth later 
than residential.
Aris Hovardas, Todae Solar: Primarily 
because residential solar has had, 
traditionally, higher electricity rates. So, as 
electricity rates are higher your return is 
faster and there is more interest — and a 
better business case.

“Business cases have 
strengthened in recent 
years due to rising 
costs of traditional 
energy sources.”

David Brown, Solgen

David Brown, Group CEO, Solgen Energy Group Aris Hovardas, general manager sales, Todae Solar

installers eager to hook commercial and 
industrial clients for what they’ve heard are 
meaty margins. 
EcoGeneration spoke with the two biggest 

C&I solar installation companies in 
Australia to take a measure of the market.

Why has big business in Australia  

been slower to invest in solar than 

residential customers?

David Brown, Solgen: Unlike other 
markets around the world, Australia’s early 
incentives provided for residential solar. 
These included certain rebates and feed-in 
tariffs that fuelled significant residential 
uptake. Commercial and industrial [C&I] 
solar uptake was driven purely on business-
case, with the RET as the only significant 
policy driver. Business cases have 
strengthened in recent years due to rising 
costs of traditional energy sources. As a 
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Cross that bridge: The commercial and industrial solar market is growing quickly but it’s still young, says Aris 
Hovardas of Todae Solar, which built this PV system in Sydney. “A lot of businesses are taking risks,” he says.

Top performer: Business managers who were used to years of cheap energy in Australia have been caught out as costs escalated in recent years, says David Brown of Solgen, 
which completed this project for Hilton Foods. The C&I solar sector is growing fast to meet demand, however a price-driven approach may see some entrants get into trouble.

Rumour has it undercutting if rife in C&I 

solar. What’s your experience and how do 

you deal with it?

Brown, Solgen: A price-only approach fails 
to recognise the significant opportunity that 
the transitioning energy market is offering 
up to well-capitalised, long-term C&I 
players. Winning on price today is not 
relevant when you are offering a long-term 
solution that focuses on outcomes rather 
than today’s sticker price.
Hovardas, Todae Solar: It’s still an 
immature marketplace with a lot of 
businesses that are growing quite rapidly, 
therefore there is learning on the job. A lot 
of businesses are taking risks and through 
these risks we’re seeing jobs under-costed, 
we’re seeing businesses trying to target 
building a portfolio, or trying to hit growth 
numbers rather than profitability, risk and 
contingency, and they’re landing  
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Very big solar systems come with many more challenges than 

the residential variety, and business in the commercial and 

industrial PV world is competitive. Australia’s two largest C&I 

solar companies take EcoGeneration through the ins and outs.

B
usiness is catching on to solar in a 
rush, finally waking to the 
possibilities of a technology that has 

proven itself as a mainstream power source 
on residential rooftops. 

Managers of commercial and industrial 
enterprises faced with rising energy bills are 
getting wise to power purchase agreements 
and pushing for energy efficiency in their 
operations and from every upgrade or 
investment in new equipment, but not 
everyone will qualify. Loads might not be 
large enough to play in the PPA space and 
the low hanging fruit of energy efficiency 
may have been plucked years ago.

For property owners with enough roof 
space — or adjacent vacant land — solar PV 
is a guaranteed route to lowering costs. 
Everyone agrees on that.

This solar sector is very competitive, with 
residential and small-business-scale 

Doing the  
megawatt foxtrot

result, the C&I market has seen growth later 
than residential.
Aris Hovardas, Todae Solar: Primarily 
because residential solar has had, 
traditionally, higher electricity rates. So, as 
electricity rates are higher your return is 
faster and there is more interest — and a 
better business case.

“Business cases have 
strengthened in recent 
years due to rising 
costs of traditional 
energy sources.”

David Brown, Solgen

David Brown, Group CEO, Solgen Energy Group Aris Hovardas, general manager sales, Todae Solar

installers eager to hook commercial and 
industrial clients for what they’ve heard are 
meaty margins. 
EcoGeneration spoke with the two biggest 

C&I solar installation companies in 
Australia to take a measure of the market.

Why has big business in Australia  

been slower to invest in solar than 

residential customers?

David Brown, Solgen: Unlike other 
markets around the world, Australia’s early 
incentives provided for residential solar. 
These included certain rebates and feed-in 
tariffs that fuelled significant residential 
uptake. Commercial and industrial [C&I] 
solar uptake was driven purely on business-
case, with the RET as the only significant 
policy driver. Business cases have 
strengthened in recent years due to rising 
costs of traditional energy sources. As a 
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Do you have hopes for technology or rule 

changes that might enable exports for 

C&I clients?

Hovardas, Todae Solar: Right now, with 
the transformation happening in our energy 
services, in our grids, there are a lot of 
factors at play. We’re seeing more EVs that 
plug in and more solar farms coming online. 
We’re looking at subsidies slowing down 
and storage coming in. 

I’d like to think that having a good export 
income would be there forever, but I think 
the reality is we are shifting towards 
different ways to process energy. The future 
for me is going to be around peer-to-peer 
sharing and how that will play out. 
Meanwhile, we’ve also got to consider how 
block chain technologies will play into it.  
Brown, Solgen: We are an industry that is 
used to changes in technology and rules. We 
expect the next chapter of these to continue 
to be favourable for the adoption of solar 
and storage in the C&I sector. 

What’s the general attitude to storage 

among your clients?

Hovardas, Todae Solar: Everyone’s 
interested in storage. The way we’re seeing 
energy rates and tariffs start to adapt and 
change to capacity changes indicating that 
storage is going to be a much better business 

case. For me it’s really just about getting the 
right buy price with storage. We’re seeing 
the pricing come down pretty quickly and 
we expect that will continue. 

Even with these large storage 
manufacturers, the majority of them, at the 
moment, are focusing on residential solar. 
There isn’t that huge push towards 
innovation and driving the product through 
to C&I customers just yet. 
Brown, Solgen: Clients are generally 
excited by the prospect of incorporating 
storage with their solar. Indeed, we see a 
future where the business case for C&I 
solar will be reliant on the site’s interaction 
with storage.

Incorporating storage requires careful 
consideration of how the storage asset is to 
be utilised and what value can be extracted 
from that use. For example, while time-of-
use shifting in a residential environment 

might meet payback objectives, in the C&I 
environment it is generally not enough.

Changes in the energy market continue to 
open new value streams. Demand response 
is clearly a value-stream that we continue to 
monitor carefully. 

What effect has demand response had on 

the C&I solar PV market?

Brown, Solgen: Demand response for C&I 
solar is a key pillar in unlocking 
opportunities for deployment of storage. 
Demand and associated on-bill charges have 
long been an area where solar alone has not 
been able to make in-roads. Impacting 
demand charges will clearly strengthen the 
business case for solar and storage. 
Unlocking these value streams is reliant on 
digital technologies that work to seamlessly 
deliver the forecast outcomes.
Hovardas, Todae Solar: Demand response 
is still something that hasn’t taken off yet. 
There are some DNSPs that in limited 
capacity encouraged it for C&I customers 
previously, like Western Power. As the cost 
of storage decreases, this will likely start to 
become a more prevalent initiative. 

There is the possibility of government and 
DNSPs providing subsidies that will see this 
ramp quicker than the current trajectory. 
However, it’s still in its infancy.  

“Demand response  
is a key pillar in 
unlocking opportunities 
for storage.”

David Brown, Solgen

Up on the roof: Aris Hovardas of Todae Solar, which won a CEC award this year for this Sydney installation, says the future benefits for owners of C&I systems will be around 
peer-to-peer sharing of PV generation and stored solar energy. “Meanwhile, we’ve also got to consider how block chain technologies will play into it,” he says. 
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in a position where they are sometimes 
making unprofitable decisions.

How savvy are clients about performance 

guarantees? Are some of them having 

the wool pulled over their eyes?

Brown, Solgen: It’s important that C&I 
clients navigate performance guarantees 
with caution as it effectively underwrites 
their business case. The premise of a 
performance guarantee is very simple. If it 
looks too complex, chances are they are 
“having the wool pulled over their eyes”.
Hovardas, Todae Solar: Performance 
guarantees are a big issue at the moment.  
A lot of businesses who are competing with 
the C&I market have come from residential 
solar, so performance guarantees have never 
really been something they’ve taken too 
seriously. With C&I, these are large power 
systems, and these assets can have issues 

capital. Profitable, growing businesses 
generally have a higher cost of capital and 
when comparing this to the low cost of 
funding for PPAs, this can swing the 
argument in favour of a PPA.

Equally, from a non-financial standpoint, 
businesses just want lower cost energy — 
solar is not core-business for purchasers — 
therefore why own outright?
Hovardas, Todae Solar: Buying projects 
outright is, in Australia, quite common, 
driven by the fact that in Australia we’ve got 
great resource so the paybacks are quite 
short. In overseas markets it’s quite 
common for people to go straight for a PPA. 

PPAs are good because you don’t have to 
worry about owning an asset. These larger 
assets can be a little more complex than a 
residential system. Providing O&M to these 
assets — maintaining and monitoring, 
ensuring that they’re getting the care they 
need — this accountability then shifts from 
the asset owner, being the customer, to 
another company. 

A PPA simplifies the process and enables 
businesses to make energy buying decisions 
rather than a solar asset acquisition 
decision, which removes a lot of the risk. 

along the way. The engineering is one thing, 
but also the product manufacturer 
warranties, installation, labour — how all 
this impacts the long-term asset and how it 
produces energy are key factors. 

Businesses are also over-committing to 
the performance of the system, then 
systems are unable to be maintained 
because solar providers haven’t provisioned 
for the costs to provide O&M. We provision 
for these costs, otherwise the business 
becomes unsustainable and unprofitable 
pretty quickly.

How do clients weigh up the decision to 

buy a system outright or take out a PPA?

Brown, Solgen: We compare outright 
purchase to PPA for our customers across 
both financial and non-financial measures. 
From a financial standpoint, the key decider 
is use of capital and the actual cost of that 

“PPAs are good as you don’t have to worry about 
owning an asset. Big PV systems can be complex.”

Aris Hovardas, Todae Solar

The PPA decision: “Profitable, growing businesses generally have a higher cost of capital and when comparing this to the low cost of funding for PPAs, this can swing 
the argument in favour of PPA,” says David Brown of Solgen, which delivered this system for the University of South Australia.
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Do you have hopes for technology or rule 

changes that might enable exports for 

C&I clients?

Hovardas, Todae Solar: Right now, with 
the transformation happening in our energy 
services, in our grids, there are a lot of 
factors at play. We’re seeing more EVs that 
plug in and more solar farms coming online. 
We’re looking at subsidies slowing down 
and storage coming in. 

I’d like to think that having a good export 
income would be there forever, but I think 
the reality is we are shifting towards 
different ways to process energy. The future 
for me is going to be around peer-to-peer 
sharing and how that will play out. 
Meanwhile, we’ve also got to consider how 
block chain technologies will play into it.  
Brown, Solgen: We are an industry that is 
used to changes in technology and rules. We 
expect the next chapter of these to continue 
to be favourable for the adoption of solar 
and storage in the C&I sector. 

What’s the general attitude to storage 

among your clients?

Hovardas, Todae Solar: Everyone’s 
interested in storage. The way we’re seeing 
energy rates and tariffs start to adapt and 
change to capacity changes indicating that 
storage is going to be a much better business 

case. For me it’s really just about getting the 
right buy price with storage. We’re seeing 
the pricing come down pretty quickly and 
we expect that will continue. 

Even with these large storage 
manufacturers, the majority of them, at the 
moment, are focusing on residential solar. 
There isn’t that huge push towards 
innovation and driving the product through 
to C&I customers just yet. 
Brown, Solgen: Clients are generally 
excited by the prospect of incorporating 
storage with their solar. Indeed, we see a 
future where the business case for C&I 
solar will be reliant on the site’s interaction 
with storage.

Incorporating storage requires careful 
consideration of how the storage asset is to 
be utilised and what value can be extracted 
from that use. For example, while time-of-
use shifting in a residential environment 

might meet payback objectives, in the C&I 
environment it is generally not enough.

Changes in the energy market continue to 
open new value streams. Demand response 
is clearly a value-stream that we continue to 
monitor carefully. 

What effect has demand response had on 

the C&I solar PV market?

Brown, Solgen: Demand response for C&I 
solar is a key pillar in unlocking 
opportunities for deployment of storage. 
Demand and associated on-bill charges have 
long been an area where solar alone has not 
been able to make in-roads. Impacting 
demand charges will clearly strengthen the 
business case for solar and storage. 
Unlocking these value streams is reliant on 
digital technologies that work to seamlessly 
deliver the forecast outcomes.
Hovardas, Todae Solar: Demand response 
is still something that hasn’t taken off yet. 
There are some DNSPs that in limited 
capacity encouraged it for C&I customers 
previously, like Western Power. As the cost 
of storage decreases, this will likely start to 
become a more prevalent initiative. 

There is the possibility of government and 
DNSPs providing subsidies that will see this 
ramp quicker than the current trajectory. 
However, it’s still in its infancy.  

“Demand response  
is a key pillar in 
unlocking opportunities 
for storage.”

David Brown, Solgen

Up on the roof: Aris Hovardas of Todae Solar, which won a CEC award this year for this Sydney installation, says the future benefits for owners of C&I systems will be around 
peer-to-peer sharing of PV generation and stored solar energy. “Meanwhile, we’ve also got to consider how block chain technologies will play into it,” he says. 
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in a position where they are sometimes 
making unprofitable decisions.

How savvy are clients about performance 

guarantees? Are some of them having 

the wool pulled over their eyes?

Brown, Solgen: It’s important that C&I 
clients navigate performance guarantees 
with caution as it effectively underwrites 
their business case. The premise of a 
performance guarantee is very simple. If it 
looks too complex, chances are they are 
“having the wool pulled over their eyes”.
Hovardas, Todae Solar: Performance 
guarantees are a big issue at the moment.  
A lot of businesses who are competing with 
the C&I market have come from residential 
solar, so performance guarantees have never 
really been something they’ve taken too 
seriously. With C&I, these are large power 
systems, and these assets can have issues 

capital. Profitable, growing businesses 
generally have a higher cost of capital and 
when comparing this to the low cost of 
funding for PPAs, this can swing the 
argument in favour of a PPA.

Equally, from a non-financial standpoint, 
businesses just want lower cost energy — 
solar is not core-business for purchasers — 
therefore why own outright?
Hovardas, Todae Solar: Buying projects 
outright is, in Australia, quite common, 
driven by the fact that in Australia we’ve got 
great resource so the paybacks are quite 
short. In overseas markets it’s quite 
common for people to go straight for a PPA. 

PPAs are good because you don’t have to 
worry about owning an asset. These larger 
assets can be a little more complex than a 
residential system. Providing O&M to these 
assets — maintaining and monitoring, 
ensuring that they’re getting the care they 
need — this accountability then shifts from 
the asset owner, being the customer, to 
another company. 

A PPA simplifies the process and enables 
businesses to make energy buying decisions 
rather than a solar asset acquisition 
decision, which removes a lot of the risk. 

along the way. The engineering is one thing, 
but also the product manufacturer 
warranties, installation, labour — how all 
this impacts the long-term asset and how it 
produces energy are key factors. 

Businesses are also over-committing to 
the performance of the system, then 
systems are unable to be maintained 
because solar providers haven’t provisioned 
for the costs to provide O&M. We provision 
for these costs, otherwise the business 
becomes unsustainable and unprofitable 
pretty quickly.

How do clients weigh up the decision to 

buy a system outright or take out a PPA?

Brown, Solgen: We compare outright 
purchase to PPA for our customers across 
both financial and non-financial measures. 
From a financial standpoint, the key decider 
is use of capital and the actual cost of that 

“PPAs are good as you don’t have to worry about 
owning an asset. Big PV systems can be complex.”

Aris Hovardas, Todae Solar

The PPA decision: “Profitable, growing businesses generally have a higher cost of capital and when comparing this to the low cost of funding for PPAs, this can swing 
the argument in favour of PPA,” says David Brown of Solgen, which delivered this system for the University of South Australia.
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providing PV information to suppliers and 
customers, has a list of 54 recycling service 
companies worldwide. The relative success 
of PV recycling in Europe has stemmed 
from introducing PV-specific legislation 
under the Waste Electrical and Electronic 
Equipment directive. From 2014, all 
manufacturers who supply to any country in 
the European market are required to be 
responsible for the disposal and recycling of 
modules, including all costs.

In Australia Reclaim PV Recycling, 
founded in 2014 and based in Adelaide, 
launched the country’s first commercial 
solar module recycling plant in mid-2019 
and collects up to a thousand modules a 
week. At this stage they only deal with Tier 
1 manufacturers and Clean Energy Council-
accredited electricians but plan to expand 
as their operations become more efficient at 
a reduced cost. Other companies claim to 
recycle PV but GSES hasn’t had a chance yet 
to confirm their services.

Victoria has banned the disposal of 
electronic waste, which includes televisions, 
computers and all components of a PV 
system including PV modules “designed for 
the generation … of an electric current”. The 
Victorian Government estimates Category F 
(leisure and PV) will increase from 14,575 
tonnes in 2015 to 46,785 tonnes in 2035, most 
of which will be growth in PV module waste.

This is a great start but there is still much 
to be done. There are currently 3,140 
different models of PV modules on the CEC 
approved list, from 77 manufacturers. In 
order to be prepared for future developments 
Australia needs to develop policy 
frameworks and encourage stakeholders’ 
ongoing research and development 
initiatives. Funding could be an issue until 
efficient technologies and value chains are 
established, which is why stakeholders need 
to pool resources and knowledge to 
accelerate recycling before we are see a 
massive national PV waste problem. 

A logical path would be to build 
upon the Australian Government’s 
National Television and Computer 
Recycling Scheme, which was 
established in 2011 to provide 
householders and small businesses 
with access to industry-funded 
collection and recycling services 
for televisions and computers. 

Australia has the Product 
Stewardship Act that mandates 
how e-waste is dealt with and PV modules 
are planned to be included.

The clean energy transition is too 
important to be jeopardised by poor 
planning, so let’s get this right. D
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 T
he amount of PV modules which are 
to be decommissioned is anticipated 
to increase rapidly in the coming 

years as the early adopters of the solar boom 
begin to consider replacing their system for 
a new one.

The challenge of dealing with 
components such as PV modules when they 
reach end-of-life will become a critical 
issue. Without proper policies and 
procedures in place most will end up in 
landfi ll, which poses a threat as some 

technologies contain toxic substances. 
The number of PV modules installed is 

rapidly increasing. A 2016 report by the 
International Renewable Energy Agency 
estimates that by 2050 there could be up to 
78 million tonnes of waste from PV modules 
globally, with the potential for about $US15 

components bonded together and about 90% 
of these materials (by weight) can be 
recovered to be used in other industrial 
sectors: aluminium, glass, solar cells, 
plastics and metals such as silver, lead, 
copper and cadmium. Non-silicon-based 
modules have an even greater recovery rate 
of up to 98%. So why are we not recycling all 
of our PV modules when so much of the 
material can be recovered?

Recycling modules is complex, quite 
expensive and a relatively immature 
industry. While some of the components 
such as the glass and aluminium frame are 
fairly easy to reclaim, the costs involved 
with separating the encapsulant, solar cells 
and metals are much greater, in addition to 
the other costs such as an electrician 
uninstalling modules and transporting them 
to a recycling plant. However, as is the case 
with all industrial technologies the costs 
will only decrease as the process becomes 
simpler, more e�  cient and value chains are 
established for the recycled materials.

Some countries have begun implementing 
recycling processes. ENF Solar, a company 

billion of revenue from recycled materials. 
The IRENA report investigated 

two possible scenarios to forecast PV 
module waste: regular loss, which assumes 
a 30-year lifetime for panels, and early 
loss, which takes account of “infant”, 
“mid-life” and “wear-out” failures before 
a 30-year lifespan.

Assuming a best-case scenario of regular 
loss, there will still be 60 million tonnes of 
waste globally by 2050 from PV modules 
alone. In comparison, about 67 million tonnes 

of all waste is generated each year in Australia.
Although there is a wide variety of PV 

module technologies available on the global 
market, the structure and components of 
the most commonly deployed (crystalline) 
modules are all relatively similar.

Modules are constructed from several 

There is a mountain of preparation to be done to manage the recycling of millions 

of tonnes of solar PV modules over the decades ahead, writes GSES.
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providing PV information to suppliers and 
customers, has a list of 54 recycling service 
companies worldwide. The relative success 
of PV recycling in Europe has stemmed 
from introducing PV-specific legislation 
under the Waste Electrical and Electronic 
Equipment directive. From 2014, all 
manufacturers who supply to any country in 
the European market are required to be 
responsible for the disposal and recycling of 
modules, including all costs.

In Australia Reclaim PV Recycling, 
founded in 2014 and based in Adelaide, 
launched the country’s first commercial 
solar module recycling plant in mid-2019 
and collects up to a thousand modules a 
week. At this stage they only deal with Tier 
1 manufacturers and Clean Energy Council-
accredited electricians but plan to expand 
as their operations become more efficient at 
a reduced cost. Other companies claim to 
recycle PV but GSES hasn’t had a chance yet 
to confirm their services.

Victoria has banned the disposal of 
electronic waste, which includes televisions, 
computers and all components of a PV 
system including PV modules “designed for 
the generation … of an electric current”. The 
Victorian Government estimates Category F 
(leisure and PV) will increase from 14,575 
tonnes in 2015 to 46,785 tonnes in 2035, most 
of which will be growth in PV module waste.

This is a great start but there is still much 
to be done. There are currently 3,140 
different models of PV modules on the CEC 
approved list, from 77 manufacturers. In 
order to be prepared for future developments 
Australia needs to develop policy 
frameworks and encourage stakeholders’ 
ongoing research and development 
initiatives. Funding could be an issue until 
efficient technologies and value chains are 
established, which is why stakeholders need 
to pool resources and knowledge to 
accelerate recycling before we are see a 
massive national PV waste problem. 

A logical path would be to build 
upon the Australian Government’s 
National Television and Computer 
Recycling Scheme, which was 
established in 2011 to provide 
householders and small businesses 
with access to industry-funded 
collection and recycling services 
for televisions and computers. 

Australia has the Product 
Stewardship Act that mandates 
how e-waste is dealt with and PV modules 
are planned to be included.

The clean energy transition is too 
important to be jeopardised by poor 
planning, so let’s get this right. D

IA
G

R
A

M
S

: S
U

P
P

L
IE

D

The Recycling Process

Collecting Materials

Separating solid
and liquid with a

rotating screw

Removing �lm
 using acid and peroxide

Precipitation 
and 

dewatering

Seperating and  
processing metals

Removing interlayer
materials with 

vibration

 Rinsing the
glass

95%
semiconductor
material reused

90%
glass

reused

Shredding the PV panels 
into 4-5 mm pieces 

to remove lamination

95%
glass

reused

thermal
processing

at 500˚C

100%
metal

reused

Disassembling
the aluminium 
and glass parts

physically
seperating

cell modules

the 
covering 

plastic 
evaporates

reused as 
heat 

source

etching away
silicon wafers

melting 
broken
wafers

85%
silicon
reused

80%
modules
reused

MODULES | SOLAR INSTALLER

www.ecogeneration.com.au   ecogeneration  December 2019  /  63

Anodised aluminium frame

Highly transparent tempered glass

Encapsulant material - EVA

Photovoltaic solar cells

Encapsulant material - EVA

Insulating back sheet

Junction box

Anodised aluminium frame

Highly transparent tempered glass

Encapsulant material - EVA

Photovoltaic solar cells

Encapsulant material - EVA

Insulating back sheet

Junction box

ECO1219_062-063_GSES recycling panels.indd   63 6/11/19   9:58 am

 T
he amount of PV modules which are 
to be decommissioned is anticipated 
to increase rapidly in the coming 

years as the early adopters of the solar boom 
begin to consider replacing their system for 
a new one.

The challenge of dealing with 
components such as PV modules when they 
reach end-of-life will become a critical 
issue. Without proper policies and 
procedures in place most will end up in 
landfi ll, which poses a threat as some 

technologies contain toxic substances. 
The number of PV modules installed is 

rapidly increasing. A 2016 report by the 
International Renewable Energy Agency 
estimates that by 2050 there could be up to 
78 million tonnes of waste from PV modules 
globally, with the potential for about $US15 

components bonded together and about 90% 
of these materials (by weight) can be 
recovered to be used in other industrial 
sectors: aluminium, glass, solar cells, 
plastics and metals such as silver, lead, 
copper and cadmium. Non-silicon-based 
modules have an even greater recovery rate 
of up to 98%. So why are we not recycling all 
of our PV modules when so much of the 
material can be recovered?

Recycling modules is complex, quite 
expensive and a relatively immature 
industry. While some of the components 
such as the glass and aluminium frame are 
fairly easy to reclaim, the costs involved 
with separating the encapsulant, solar cells 
and metals are much greater, in addition to 
the other costs such as an electrician 
uninstalling modules and transporting them 
to a recycling plant. However, as is the case 
with all industrial technologies the costs 
will only decrease as the process becomes 
simpler, more e�  cient and value chains are 
established for the recycled materials.

Some countries have begun implementing 
recycling processes. ENF Solar, a company 

billion of revenue from recycled materials. 
The IRENA report investigated 

two possible scenarios to forecast PV 
module waste: regular loss, which assumes 
a 30-year lifetime for panels, and early 
loss, which takes account of “infant”, 
“mid-life” and “wear-out” failures before 
a 30-year lifespan.

Assuming a best-case scenario of regular 
loss, there will still be 60 million tonnes of 
waste globally by 2050 from PV modules 
alone. In comparison, about 67 million tonnes 

of all waste is generated each year in Australia.
Although there is a wide variety of PV 

module technologies available on the global 
market, the structure and components of 
the most commonly deployed (crystalline) 
modules are all relatively similar.

Modules are constructed from several 

There is a mountain of preparation to be done to manage the recycling of millions 

of tonnes of solar PV modules over the decades ahead, writes GSES.
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ENERGY EFFICIENCY MARKETS 
(VEECS AND ESCS)
As anticipation continues to build 
surrounding the targets for the next phase 
of the VEEC scheme (2021-25), VEEC prices 
have inched slowly higher, with the spot 
surpassing the $23 figure in October. The 
positive pricing outcome has occurred 
despite VEEC submissions continuing to 
grow during that period. 

The ESC market rallied across August to 
break free of the $20-21 range that had 
bound it for close to six months, passing $22 
in early September. From there another 
range of $21.60-$22.20 was established until 
late in October, when the spot reached the 
mid-$22s. ESC supply remained more 
subdued across the third quarter, though it 
is a familiar pattern with the July-October 
period usually representing the lower 
weekly registration volumes for the year. 

The above information has been provided by 
TFS Green and relates, unless otherwise 
indicated, to the spot prices in Australian 
dollars, as of October 31, 2019. 

1 YEAR DAILY CLOSING SPOT LGC PRICE

ENERGY EFFICIENCY DAILY CLOSING SPOT PRICE

$
/t

o
n

n
e 

C
O

2
 e

q
u

iv

ESC

VEEC

70

65

60

55

50

45

40

35

30

25

$
/M

W
h

O
ct

 1
8

 

N
o

v 
18

D
e

c 
18

J
a

n
 1

9

Fe
b

 1
9

M
a

r 
19

 

A
p

r 
19

M
ay

 1
9

J
u

n
 1

9

J
u

l 1
9

A
u

g
 1

9

S
e

p
 1

9

O
ct

 1
9

24

23

22

21

20

19

18

17

16

MARKET WRAP & EVENTS | SOLAR INSTALLER

O
ct

 1
8

N
o

v 
18

D
e

c 
18

J
a

n
 1

9

Fe
b

 1
9

M
a

r 
19

A
p

r 
19

M
ay

 1
9

J
u

n
 1

9

J
u

l 1
9

A
u

g
 1

9
 

S
e

p
 1

9
 

O
ct

 1
9

Calendar of events 2019-20
Event Date and venue Website

Australia Solar + Energy Storage 2019 28-29 November 2019

Hotel Grand Chancellor, Adelaide

leader-associates.com/auses

Maintaining Grid Stability Forum 2-3 December 2019

Citadines on Bourke, Melbourne

informa.com.au/event/conference/

maintaining-grid-stability-forum/

APVI Asia-Pacific Solar Research Conference 3-5 December 2019

Canberra Rex Hotel

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

Large Scale Solar Conference 25-26 February 2020

Swissotel Sydney

informa.com.au/event/conference/

large-scale-solar-conference/

Pumped Hydro & Battery Storage Conference 25-26 February 2020

Swissotel Sydney

informa.com.au/event/conference/

pumped-hydro-energy-storage-conference/

7th Annual Off-Grid and Stand Alone  

Power Conference

25-26 February 2020

Swissotel Sydney

informa.com.au/event/conference/

off-grid-stand-alone-power-conference/

Australian Energy Storage Conference  

& Exhibition 2020

20-21 May 2020

Adelaide Convention Centre

australianenergystorage.com.au/
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relieving pressure in the market. Across this 
period the spot and Cal 19 markets have 
rallied rapidly and in often gappy fashion 
from the low $40s in August to exceed $50 
in the latter part of September, only to 
tumble back down again to the low $40s 
within a few weeks. 

Mid-October saw another sharp rally 
which took both vintages back above the 
$50 mark by month’s end. The Cal 20 
vintage has also benefi ted from the rally in 
the earlier vintages, climbing from $24 in 
August to sit at $36.50 at the time of writing. 

SMALL-SCALE TECHNOLOGY 
CERTIFICATE (STC) MARKET 
A resolution to the Victorian solar rebate 
issue combined with spring to boost STC 

LARGE-SCALE GENERATION 
CERTIFICATE (LGC) MARKET 
The third quarter of 2019 has seen a wild 
ride in the LGC market – particularly in the 
front end of the curve – as speculation 
surrounding the tightening supply-demand 
balance for the 2019 compliance year 
intensifi es. Eighteen months ago most 
pundits were forecasting a six-to-eight-
month surplus of LGCs to be left over after 
the 2019 compliance year, yet the passage of 
time has seen this fi gure steadily decrease. 

Project delays, connection agreement 
issues, marginal loss factor changes, 
Basslink issues and the drought have all had 
an impact on LGC supply, to the point where 
a healthy surplus has diminished to what 
now appears to be a fi nely balanced or even 
potentially short market.

The wild card issue in 2019, though, is the 
prospect for one or more large liable parties 
opting to pay the shortfall penalty instead of 
surrendering LGCs. Gone are the days of 
public dressing downs at the hands of the 
Clean Energy Regulator. In fact, as 2018 
showed, the CER is now actively 
encouraging short-falling because it believes 
the overall 2020 target has been met.

Should one or more major liable parties 
pay the penalty in a signifi cant volume, it 
could easily turn a potential 1 million 
undersupply into a 2-3 million surplus, thus 

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.

submissions across the third quarter, 
with the highest weekly submission 
figure of the year to date seen during 
October (784,000). 

The final two months of the year will 
be pivotal in determining how large the 
surplus of STCs carried forward into 
2020 will be, though the figure appears 
likely to be in the 5.5-6.5 million range.

Having spent the first half of August 
in the $36 region, the spot STC crept 
steadily higher to breach the $38 mark 
in late September, on its way to a high in 
the mid-$38s. 

October saw the market generally 
within the $37.50-$38.25 range until 
compliance finished and the spot 
tumbled into the $36s again. 

DOMESTIC CREATION SPOT PRICE ($AU)

LGC - Large-scale Generation Certificates 243,214,293 50.00

STC - Small-scale Technology Certificates 240,039,556 36.80

VEEC - Victorian Energy Efficient Certificates 54,680,309 23.40

ESC - NSW Energy Saving Certificates 30,838,483 22.50

INTERNATIONAL DEC ’19 PRICE (€) DEC ’19 PRICE ($AU)

EUA - European Emission Allowances 26.00 41.92

DAILY CLOSING SPOT STC PRICE Vs SUBMISSIONS

Clean energy market wrap

SOLAR INSTALLER | MARKET WRAP
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ENERGY EFFICIENCY MARKETS 
(VEECS AND ESCS)
As anticipation continues to build 
surrounding the targets for the next phase 
of the VEEC scheme (2021-25), VEEC prices 
have inched slowly higher, with the spot 
surpassing the $23 figure in October. The 
positive pricing outcome has occurred 
despite VEEC submissions continuing to 
grow during that period. 

The ESC market rallied across August to 
break free of the $20-21 range that had 
bound it for close to six months, passing $22 
in early September. From there another 
range of $21.60-$22.20 was established until 
late in October, when the spot reached the 
mid-$22s. ESC supply remained more 
subdued across the third quarter, though it 
is a familiar pattern with the July-October 
period usually representing the lower 
weekly registration volumes for the year. 

The above information has been provided by 
TFS Green and relates, unless otherwise 
indicated, to the spot prices in Australian 
dollars, as of October 31, 2019. 
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relieving pressure in the market. Across this 
period the spot and Cal 19 markets have 
rallied rapidly and in often gappy fashion 
from the low $40s in August to exceed $50 
in the latter part of September, only to 
tumble back down again to the low $40s 
within a few weeks. 

Mid-October saw another sharp rally 
which took both vintages back above the 
$50 mark by month’s end. The Cal 20 
vintage has also benefi ted from the rally in 
the earlier vintages, climbing from $24 in 
August to sit at $36.50 at the time of writing. 

SMALL-SCALE TECHNOLOGY 
CERTIFICATE (STC) MARKET 
A resolution to the Victorian solar rebate 
issue combined with spring to boost STC 

LARGE-SCALE GENERATION 
CERTIFICATE (LGC) MARKET 
The third quarter of 2019 has seen a wild 
ride in the LGC market – particularly in the 
front end of the curve – as speculation 
surrounding the tightening supply-demand 
balance for the 2019 compliance year 
intensifi es. Eighteen months ago most 
pundits were forecasting a six-to-eight-
month surplus of LGCs to be left over after 
the 2019 compliance year, yet the passage of 
time has seen this fi gure steadily decrease. 

Project delays, connection agreement 
issues, marginal loss factor changes, 
Basslink issues and the drought have all had 
an impact on LGC supply, to the point where 
a healthy surplus has diminished to what 
now appears to be a fi nely balanced or even 
potentially short market.

The wild card issue in 2019, though, is the 
prospect for one or more large liable parties 
opting to pay the shortfall penalty instead of 
surrendering LGCs. Gone are the days of 
public dressing downs at the hands of the 
Clean Energy Regulator. In fact, as 2018 
showed, the CER is now actively 
encouraging short-falling because it believes 
the overall 2020 target has been met.

Should one or more major liable parties 
pay the penalty in a signifi cant volume, it 
could easily turn a potential 1 million 
undersupply into a 2-3 million surplus, thus 

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.

submissions across the third quarter, 
with the highest weekly submission 
figure of the year to date seen during 
October (784,000). 

The final two months of the year will 
be pivotal in determining how large the 
surplus of STCs carried forward into 
2020 will be, though the figure appears 
likely to be in the 5.5-6.5 million range.

Having spent the first half of August 
in the $36 region, the spot STC crept 
steadily higher to breach the $38 mark 
in late September, on its way to a high in 
the mid-$38s. 

October saw the market generally 
within the $37.50-$38.25 range until 
compliance finished and the spot 
tumbled into the $36s again. 

DOMESTIC CREATION SPOT PRICE ($AU)

LGC - Large-scale Generation Certificates 243,214,293 50.00

STC - Small-scale Technology Certificates 240,039,556 36.80

VEEC - Victorian Energy Efficient Certificates 54,680,309 23.40

ESC - NSW Energy Saving Certificates 30,838,483 22.50

INTERNATIONAL DEC ’19 PRICE (€) DEC ’19 PRICE ($AU)

EUA - European Emission Allowances 26.00 41.92

DAILY CLOSING SPOT STC PRICE Vs SUBMISSIONS
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Have you installed much storage? 

How does it help with customers’ 

energy problems? 

Almost all of my installations have included 
storage. I am currently commissioning a 
system at Licola Village in East Gippsland, 
with a gross storage of nearly 1,000kWh. 

I am still of the opinion that there is 
nothing wrong with sealed lead-acid gel 
cells, particularly when the site is o� -grid. 
I have managed to get more than 18 years’ 
service life out of gels; the weight and 
specifi c e�  ciency are not an issue to me and 
I like having the emergency reserve capacity 
that a gel battery a� ords when the normal 
DoD is set to 35%.

If you could change something about the 

solar industry, what would it be? 

I would like to see the paperwork 
rationalized. Solar installers need a 
single online portal where all the relevant 
information for a project can be entered 
at the pre-approval stage and then 
carried through to the certifi cate of 
electrical safety. 

It would be great to see signage 
rationalized and standardized. It needs to 
be brief and use terms that non-technical 
people can readily understand.  

Peter McKernan, director of PRM Engineering in high 

country Victoria, has installed systems in parts of the 

planet where solar and storage change lives.

All around the world

How did you get started in solar?

I studied electronics engineering at RMIT. 
In my fi nal year they received their fi rst 
solar panel for evaluation. I was interested 
straight away. In the early ’80s I did a few 
solar charge systems on caravans. 

I used to make regulators so that I could 
set the fi nal voltage to match the batteries. 
Early regulators only suited wet cells, they 
were shunt regulators with the voltage set 
by a reverse-biased Zener diode. They were 
pretty crude. 

What do you like about solar? 

I have always loved the solar industry and I 
fi nd each installation quite satisfying. I am 
passionate about the environment; every 
panel I install o� sets a bit more CO2. 

How has the industry changed since 

you started? 

The industry has moved from enthusiasts to 
professionals. The fi rst step forward 
occurred in the late ’80s when GSES 
launched the fi rst training courses for solar 
installers. The scale was small back then but 
I still use those formulas on all projects. 

The second step was when the Clean 
Energy Council started to tackle the 
professionalism and performance of the 
whole industry.

What sort of projects do you like working 

on best, and why? 

I enjoy o� -grid projects the most. We have 
been able to provide silent reliable energy 
systems in extreme locations. This work has 
taken me to places like Borneo, Papua New 
Guinea, Oman and Antarctica. 

In Australia I have done installations in 
amazing locations I did not know existed. P
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The winner is: Peter’s work earned him a NECA prize.

O� -grid means no utility and far less 
paperwork. I sometimes take on hybrid 
installations and complex industrial 
installations. I leave straight grid-connect 
systems to the marketing companies. 

Any frustrations with the industry? 

Anything that worries you about it?

Small operators fi nd it harder to remain 
compliant and cannot a� ord the time to 
fulfi l the endless mandatory requirements. 
Many smaller operators are telling me that 
the Approved Retailer is a step too far.

How have you seen customers’ lives 

changed by solar? 

Every installation changes the lives of our 
customers for the better. All our clients are 
on monitored systems and periodically I 
check in with them so see how they are 
going. This is one of the most satisfying 

parts of the job because they are always 
boasting to me about how far in front they 
are since the system went in. Some clients 
cannot leave their monitoring system alone 
and will check in several times a day to see 
how the house is going without them. 

I have seen some very dramatic e� ects on 
some clients. In PNG we were able to 
provide refrigeration for vaccines on a 
fl oating clinic. That defi nitely had an 
impact. In Oman and Borneo we were able 
to provide light and power to areas that 
might never see a grid.

Every installation changes customers’ lives for 
the better ... I’ve seen some dramatic effects
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How does it help with customers’ 
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with a gross storage of nearly 1,000kWh. 

I am still of the opinion that there is 
nothing wrong with sealed lead-acid gel 
cells, particularly when the site is o� -grid. 
I have managed to get more than 18 years’ 
service life out of gels; the weight and 
specifi c e�  ciency are not an issue to me and 
I like having the emergency reserve capacity 
that a gel battery a� ords when the normal 
DoD is set to 35%.

If you could change something about the 

solar industry, what would it be? 

I would like to see the paperwork 
rationalized. Solar installers need a 
single online portal where all the relevant 
information for a project can be entered 
at the pre-approval stage and then 
carried through to the certifi cate of 
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It would be great to see signage 
rationalized and standardized. It needs to 
be brief and use terms that non-technical 
people can readily understand.  

Peter McKernan, director of PRM Engineering in high 

country Victoria, has installed systems in parts of the 

planet where solar and storage change lives.

All around the world

How did you get started in solar?

I studied electronics engineering at RMIT. 
In my fi nal year they received their fi rst 
solar panel for evaluation. I was interested 
straight away. In the early ’80s I did a few 
solar charge systems on caravans. 

I used to make regulators so that I could 
set the fi nal voltage to match the batteries. 
Early regulators only suited wet cells, they 
were shunt regulators with the voltage set 
by a reverse-biased Zener diode. They were 
pretty crude. 

What do you like about solar? 

I have always loved the solar industry and I 
fi nd each installation quite satisfying. I am 
passionate about the environment; every 
panel I install o� sets a bit more CO2. 

How has the industry changed since 

you started? 

The industry has moved from enthusiasts to 
professionals. The fi rst step forward 
occurred in the late ’80s when GSES 
launched the fi rst training courses for solar 
installers. The scale was small back then but 
I still use those formulas on all projects. 

The second step was when the Clean 
Energy Council started to tackle the 
professionalism and performance of the 
whole industry.

What sort of projects do you like working 

on best, and why? 

I enjoy o� -grid projects the most. We have 
been able to provide silent reliable energy 
systems in extreme locations. This work has 
taken me to places like Borneo, Papua New 
Guinea, Oman and Antarctica. 

In Australia I have done installations in 
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The winner is: Peter’s work earned him a NECA prize.

O� -grid means no utility and far less 
paperwork. I sometimes take on hybrid 
installations and complex industrial 
installations. I leave straight grid-connect 
systems to the marketing companies. 

Any frustrations with the industry? 

Anything that worries you about it?

Small operators fi nd it harder to remain 
compliant and cannot a� ord the time to 
fulfi l the endless mandatory requirements. 
Many smaller operators are telling me that 
the Approved Retailer is a step too far.

How have you seen customers’ lives 

changed by solar? 

Every installation changes the lives of our 
customers for the better. All our clients are 
on monitored systems and periodically I 
check in with them so see how they are 
going. This is one of the most satisfying 

parts of the job because they are always 
boasting to me about how far in front they 
are since the system went in. Some clients 
cannot leave their monitoring system alone 
and will check in several times a day to see 
how the house is going without them. 

I have seen some very dramatic e� ects on 
some clients. In PNG we were able to 
provide refrigeration for vaccines on a 
fl oating clinic. That defi nitely had an 
impact. In Oman and Borneo we were able 
to provide light and power to areas that 
might never see a grid.
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HUAWEI FUSIONSOLAR 
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