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The PVS-10/33 is here

The new PVS-10/33-TL is built to give you complete flexibility.
Fuseless design with 1,100VDC maximum DC input voltage, high power 
density with up to 10% extra AC output power and a choice of 2-4 MPPT 
with a built-in DC isolator.  

Optional Arc-fault detection or PID prevention functions and flexible DC 
wiring options for direct connection or via string combiner is also available.  

Advanced communication features built-in such as dynamic feed-in 
control and free monitoring via FIMER’s Aurora Vision monitoring platform 
and Energy Viewer app.

Order the PVS-10/33 today in one of its six power sizes for your next 
project and get the performance, flexibility and reliability you require. 

fimer.com/flex

Available in six sizes: 10 kW, 12.5 kW, 15 kW, 20 kW, 30 kW and 33 kW
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J
ust when you think there are reasons to feel upbeat about the 
rate of change in Australia’s transition to clean energy we are 
reminded about the dark influence powerful individuals can 

have. When I say “powerful” I’m not talking about someone’s ability 
to understand the complexities of the energy system and suggest 
ways of replacing polluting forms of generation with firmed 
renewables. That would be OK. Instead I mean someone with a 
“powerful” ability to remain forever pulling strings, to be forever 
photographed and quoted, to be clutching forever to the same beliefs 
and to experience a “powerful” deafness to different opinions, to 
new ideas, to reason, to logic, to science.

But let me get off the topic of Barnaby Joyce for a moment and rev 
you up for this issue of EcoGeneration, because there is plenty more 
good news than you’d think if you only catch the daily headlines.

The shift to renewables in Australia has been remarkable and the 
local clean energy industry is a national treasure. Rooftop solar has 
been adopted by the mainstream for all the right reasons, and that’s 
just great, but in this edition you’ll find three pieces that detail 
possible stress points: on page 40 we have the CEO of the AEMC 
explaining how the rules may have to change to manage — and he 
says encourage — solar exports; and on page 28 we learn how SA 
Power Networks’ virtual power plant trial has boosted PV exports. 
But it’s not all good news, because on page 54 we have a solar 
salesperson lamenting lazy tactics that push second-best solutions.

There’s always room for improvement, right?

Dr Bjorn Sturmberg is a research leader in the battery storage and grid integration 
program at the Australian National University, where he works on research, development, 
demonstration and commercialisation of low-carbon electricity and transport systems. His 
background includes a PhD in theoretical physics, an Innovation Fellowship from the Myer 
Foundation, implementation of Australia’s first solar and storage apartment microgrid and 
leading a startup that makes solar work for rental properties from inception to acquisition.

Jacqui Fetchet is an energy lawyer at a major law firm working across the commercial, 
regulatory and financing aspects of clean energy development in Australia and Asia and has 
a background in energy and climate change policy. Jacqui was a youth ambassador to the 
UNFCCC Paris climate conference in 2015 and was selected to attend Climate Reality 
Leadership training in 2019. She participated in the C40 Women4Climate mentoring 
program in 2019 and founded Bright Sparks, a clean energy community for young people.

Marija Petkovic is the founder and managing director of Energy Synapse. Marija is a leading 
expert in wholesale energy markets and the transition to clean energy. She has worked 
internationally across Australia, New Zealand and the United States, where she negotiated 
clean energy deals up to $1 billion in value. Marija and her team advise project developers, 
investors, retailers, corporates and government on renewable energy, storage and demand 
response projects. Her analysis is regularly featured in mainstream and industry media.

Robbie Nichols joined the Clean Energy Council in 2016 and serves in the role of technical 
team leader. He is a third-generation electrician with more than 30 years’ experience in the 
electrical industry and more than 10 years’ experience in renewable energy. His roles have 
included electrical contracting, manufacturer’s technical support, inspections and audits.  
As technical team leader at the Clean Energy Council Robbie enjoys the opportunity to  
help raise the bar in the industry.
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Hysata puts 
$2/kg green 
hydrogen 
within reach
Hysata, a company spun out of the 
University of Wollongong to 
commercialise Australian hydrogen 
electrolyser technology, has opened 
its doors with $5 million in funding led 
by IP Group, with support from the 
Clean Energy Finance Corporation. 
Hysata is developing a hydrogen 
electrolyser that has the potential to 
significantly shift the economics of 
green hydrogen production, bringing 
the Australian government’s $2/kg 
target within reach. 

The Hysata electrolyser is based on 
technology developed by at the 
university’s ARC Centre of Excellence 
for Electromaterials Science. The 
technology has been proven at lab-
scale and the company is now focused 
on developing and commercialising a 
full-scale system. 

Green hydrogen enables deep 
decarbonisation of hard-to-abate 
sectors, with potential applications 
including steel, heavy transport, 
shipping, aviation, chemicals and 
seasonal storage in the electricity 
sector and gas grids. It also presents 
an enormous economic opportunity, 
with global demand of trillions of 
dollars expected by 2050.

The technology was developed by a 
team of researchers led by chemical 
catalysis and characterisation expert 
Professor Gerry Swiegers, who has 
founded six spin-off companies and 
licensed out three new technologies 
in the past 15 years. 

“Advances in hydrogen technology 
offer a credible pathway to cutting 
emissions from high intensity sectors, 
which might otherwise lack large, 
scalable energy options,” said CEFC 
chief executive Ian Learmonth.

Edify’s battery will be busy firming 
output from nearby wind and solar.
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Edify to 
deliver 
200MWh 
battery for 
south-west 
NSW
The Riverina region in south-
west NSW will host a 
100MW/200MWh lithium-ion 
battery, developed by Edify, to 
complement significant 
renewable generation in the 
area. Located in the 
Murrumbidgee Shire, the 
Riverina Energy Storage 
System (RESS) will connect into 
TransGrid’s network at the 
Darlington Point substation. 

Building on Edify’s success 
developing, contracting and 
financing the Gannawarra 
Energy Storage System, RESS is 
being developed to meet the 
requirements of Shell Energy 
and the NSW Government, with 
Shell Energy signing a long-
term services agreement to 
access operational rights to a 
60MW/120MWh partition of the 
battery, part of a retail contract 
with the NSW Government. 

“Energy storage is fast 
becoming a valued capacity 
solution for the National 
Electricity Market, given its fast 
and precise response,” said 
Edify CEO John Cole.

Shell Energy CEO Greg Joiner 
said the agreement is a model 
for how large energy users can 
access dispatchable power 
while contributing to a cleaner 
power system. “Batteries have 
an important role to play in 
transitioning to and managing 
risk in a lower carbon energy 
future,” he said.

ActewAGL charges 
ahead in Canberra 
with Evie Networks
Electric vehicle drivers will soon have access to 
a larger, more reliable and accessible charging 
experience in the ACT region thanks to a 
partnership between ActewAGL and national EV 
charging network provider Evie Networks. 
Existing infrastructure within the capital and 
surrounding regions will see significant 
improvements to support the area as a flagship 
region for early EV adoption.

The project includes increasing the number of 
safe and reliable public charging sites over the 
coming year. In addition, the transition to Evie 
Network’s national access platform will include 
the backing of a dedicated 24/7 call centre, field 
response capacity and proactive identification 
and response to charger issues. ActewAGL is 
also developing in-home and commercial 
charging solutions to be bundled with new 
electricity plans and working with fleet owners 
to make EV fleets a more accessible option.

“We know ACT residents have been earlier 
adopters of EV technology and this additional 
investment in the local network is a reflection of 
that,” Evie Networks CEO Chris Mills said. “With 
ActewAGL’s local reach and Evie’s EV charging 
capability, we will elevate the ACT region to 
become Australia’s electric transport capital.”

News in brief
NEW TECHNOLOGY, NEW PROJECTS, NEW IDEAS
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HRESYS 48 VOLT SOLAR ENERGY 
STORAGE SYSTEMS FULLY WIRED 

CABINETS TO AS/NZS 5139
Australian designed and assembled with full engineering 
support.
Proven LiFePO4 cell to ensure maximum battery cycle     
life and highest safety.
Fast Charge Capability.
Maintenance Free.
IP 22 cabinet fully wired to AS/NZS 5139.
All fully wired systems in a 600 x 600 footprint include  
HRESYS rack mountable LiFePO4 (lithium iron 
phosphate) battery modules/ shelves/ switchgear/ MCBS/ 
cabling/ busbars/ labelling etc.
Cabinet description: IP22 fully welded frame complete with 
19 inch rails front door metal frame with Perspex door fully 
lockable/ perforated metal rear door/ side panels and top 
panel raised for airflow with levelling feet, black leather 
powder coat finish. 

aesonpower.com.au info@aesonpower.com.au 03 9545 5993

*

*The actual product may vary from the images shown.
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AGL and energy technology group RayGen have begun 
construction of a $27 million concentrated solar and thermal 
storage project, the first stage to be located at Carwarp in 
Victoria and the second stage planned for the Liddell power 
station site in NSW. 

RayGen’s “solar hydro” power plant consists of its proprietary 
PV Ultra technology, a concentrating PV solar co-generation 
tower, combined with its patented electro-thermal storage. The 
concentrated PV technology generates heat as a by-product 
which is captured and used for thermal storage. 

The electro-thermal storage system consists of industrial 
chillers and two insulated water-based thermal storage pits or 
reservoirs, each roughly the size of four Olympic swimming pools. 
One of the reservoirs is kept at 90°C and the other near freezing, 
with the temperature difference used to generate dispatchable 
electricity using an Organic Rankine Cycle (ORC) turbine.

The Australian Renewable Energy Agency will provide $15 
million in funding towards construction of 4MW of solar 
generation and 3MW/50MWh (17 hours) of dispatchable storage in 
north-west Victoria. The system is powered by a field of smart, 
rotational mirrors whose concentrated solar energy is combined 
with the energy stored across two water reservoirs to create a 
“hot and cold” solar hydro solution. 

“RayGen’s technology has the potential to provide the same 
capabilities as other long duration storage technologies at lower 
cost and with fewer geographical constraints,” said AGL interim 
managing director and CEO Graeme Hunt.

“We believe the technology can be just as successful in the 
Hunter region and a key feature of our plans to transition the 
Liddell site into an Energy Hub, alongside grid-scale batteries and 
a waste-to-energy facility,” he said.

The $30 million project includes this fully dispatchable 
renewable energy facility as well as a new manufacturing facility 
that will allow RayGen to prepare for forecast growth and 
expansion of its project pipeline in Australia. RayGen expects 
subsequent larger projects will achieve the Low Emissions 
Technology Statement stretch goal of providing firmed 
renewables for under $100/MWh.

The first three months of 
2021 saw firm commitment to 
new storage projects but very 
little in the way of new 
generation, according to a 
report from the Clean Energy 
Council. Three new energy 
storage projects with a 
capacity of 600MW reached 
financial close in the first 
quarter, the report showed. 
This was by far the best 
quarter for energy storage 
capacity since 2017, almost 
tripling the previous best set 
the last quarter of 2019. 

While a number of storage 
projects are currently under 
construction, no new large-
scale batteries were 
commissioned in the three 
months to March 31.

“Big batteries have come 
of age, with investors 
recognising the increasing 
cost competitiveness as well 
as the role they play in 
providing energy security and 
supporting renewable energy 
across Australia,” said Clean 
Energy Council CEO Kane 

Thornton. “The projects 
committed in this quarter 
represent a 300% increase in 
committed large-scale energy 
storage capacity compared to 
the fourth quarter of 2020 
and investment to the tune of 
$400 to $450 million.”

On the other hand, just 
400MW of new generation 
reached financial 
commitment in the first 
quarter, the third-lowest level 
of new capacity since 2017. 
The low amount of new 
financially committed 
capacity in this quarter 
continues a trend seen over 
the past two years, the CEC 
report said, with new 
quarterly capacity only 
passing 800MW once in 2019 
and 2020.

“This is a deeply 
concerning trend when, in 
light of the speed of the clean 
energy transition worldwide, 
the brakes are being put on 
Australia’s promise as a 
renewable energy 
superpower,” Thornton said.

NEWS IN BRIEF

CEC first-quarter report 
shows storage tearing 
ahead, generation dawdling

AGL and RayGen join forces 
in thermal storage
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Green aluminium comes closer
The Australian Renewable Energy Agency has 
committed $579,786 in funding to Rio Tinto to 
support a feasibility study investigating the 
potential to partially decarbonise its alumina 
refining operations using renewable hydrogen. 

Conventional alumina refining combusts 
natural gas to achieve the high temperatures 
necessary in the calcination process. Rio Tinto 
will investigate the technical implications of 
displacing natural gas with renewable hydrogen 

at its Yarwun alumina refinery in Gladstone, 
Queensland. The $1.2 million study will see an 
improved understanding of the potential for 
renewable hydrogen to be used in the alumina 
refining process. Australia is the world’s largest 
exporter of alumina, accounting for 15% of 
global alumina refining capacity. ARENA has 
identified the alumina sector in its strategy to 
support industry to reduce emissions due to the 
potential size of emissions abatement.
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I
n an industry that has experienced its fair 
share of success in recent years, the 
rooftop solar sector has been a standout 

performer. Built on the back of successful 
incentive programs such as the Small-scale 
Renewable Energy Scheme (SRES) and 
various state government initiatives, 
Australian households and businesses have 
added close to 8GW of new rooftop solar 
capacity in the past four years, in the 
process making Australia a world leader in 
the deployment of distributed energy 
resources (DER).

However, with the solar boom showing no 
sign of slowing, focus has begun to shift to 
the impact that the rapid expansion of DER 
is having on Australia’s electricity system.

In some parts of the country, such as South 
Australia and Western Australia, regulators 
have already begun to introduce localised 

renewable energy and DER plays a far more 
prominent role. Dubbed the Post-2025 
Electricity Market Design, the ESB 
delivered an options paper for the fi nal 
design in April.

Among many proposed changes to the 
way the NEM operates, the options paper 
outlines a greater role for DER in providing 
system and network services as its 
participation in the market grows. This 
increased role would involve a signifi cant 
change from the traditionally passive 
relationship between retailers and their 
customers to a two-way market where 
consumers are rewarded for playing an 
active role in the electricity market by 
producing electricity and adapting their 
demand to prevailing grid conditions. 

It also recommends the introduction of 
technical standards for DER to better 
ensure the security of the power system 
and mechanisms for increasing 
competition as retailers look to o� er 
innovative new ways for DER to interact 
with the electricity market.

However, while many of the proposed 

solutions to stabilise the grid. But with up to 
50% of Australia’s annual generation likely to 
be served by DER by 2040, more wide-
ranging solutions will be required to ensure 
that the grid remains stable while customers 
are adequately compensated for the 
electricity they generate.

As a result, several reviews and rule 
changes are underway to reorganise the way 
DER is accessed, priced and incentivised to 
allow us to map out a future in which solar 
PV, batteries and other emerging DER 
technologies occupy a crucial position in 
Australia’s electricity future.

REDESIGNING FOR DER
In March 2019, the COAG Energy Council 
commissioned the Energy Security Board 
(ESB) to redesign the National Electricity 
Market (NEM) for a future where 

The debate around the regulatory reform of distributed energy 

resources will help decide the future direction of Australia’s electricity 

system, writes Clean Energy Council CEO Kane Thornton.

Deciding our distributed 
energy future
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reforms offer positive solutions to the 
challenges that DER is likely to face in the 
coming years, it fails to provide a vision, 
goal or desired end state for DER in 
Australia. This is an important 
consideration as it will help with the 
prioritisation of policies and initiatives and 
whether they will assist in achieving the 
sector’s ultimate aims.

Positively, though, the ESB proposed the 
introduction of a maturity plan; a rolling 
reform initiative that will be updated as 
issues arise and priorities shift. In a sector 
as dynamic and fast-moving as DER, this is 
an important addition that will provide the 
industry with the flexibility to adapt to the 
ever-changing requirements of customers 
and new technologies.

IS THE AEMC IN ERROR?
The other significant piece of reform 
currently underway is the Australian 
Energy Market Commission’s (AEMC) rule 
change on access, pricing and incentive 
arrangements for DER. Among other things, 
this has recommended that distribution 
networks be given the ability to charge DER 
customers to export power to the grid. It’s 
fair to say this hasn’t been particularly well-
received within the industry, with many 
dismissing the proposal as a “sun tax”. 

While dismissing the AEMC rule change 
as a sun tax is too simplistic, the proposal 
does raise a number of significant concerns. 
Foremost among these is the uncertainty it 
will create for both existing solar PV owners 
and prospective customers.

For existing solar PV owners, the sizeable 
investment required to purchase a rooftop 
solar system is based on a set of specific 
assumptions calculated across a system’s 
lifetime. Fundamentally changing the value 
structure of rooftop solar from a model 
where customers are paid for exporting 
electricity through feed-in tariffs to one 
where they are charged for exporting power 
to the grid has the potential to radically 
alter the economic basis on which an initial 
purchasing decision was made.

For customers looking to purchase 
rooftop solar, the proposed introduction of 
export tariffs would make it impossible for 
solar designers and retailers to provide 
them with a reliable estimate of the return 
on their investment. This would be a 
significant barrier to entry for new 
customers that could harm the continued 
growth of the rooftop solar industry.

The simple solution to these problems 
would be for the AEMC to only apply export 

tariffs to new connections, removing the 
uncertainty for existing customers and 
giving prospective customers a complete 
picture of their likely return on investment 
when making a purchasing decision.

MANY PATHS TO SUCCESS
While these high-level reforms will have  
a major impact on the future of the 
Australian rooftop solar industry, we can’t 
forget the importance of things such as 
compliance in maintaining the industry’s 
reputation. After all, if consumers lose 
trust in the industry and stop investing in 
rooftop solar, the distributed energy future 
being mapped out in these high-level 
reforms will not eventuate.

This is why the Clean Energy Council 
continues to improve compliance on its 
regulatory programs. Most recently, this has 
involved a crackdown on installers being 

on-site for sign-off of solar PV installations, 
but also includes ongoing work to ensure 
installers are complying with all their 
obligations under the SRES and the Clean 
Energy Council’s accreditation guidelines.

While the changes occurring in the 
rooftop solar sector at present are creating 
uncertainty for those working in the 
industry, it’s important that we solve the 
challenges now before they get out of hand 
or become entrenched.

As we’ve seen all too well in other parts of 
the electricity market, ignoring problems 
until it’s too late results in knee-jerk 
reactions that are often detrimental to the 
industry’s ongoing success. Ensuring that 
we get it right now will save us a lot of pain 
in the future and will guarantee that DER 
plays a prominent 
role in our clean 
energy future.  

The introduction of export tariffs would make  
it impossible for solar designers and retailers  
to provide customers with a reliable estimate  
of the return on their investment.
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Kane Thornton has more than a decade’s experience in energy 
policy and leadership in the development of the renewable energy 
industry. His column is a regular feature in EcoGeneration, where 
he analyses industry trends and explains the impacts of federal 
and state renewable policies on the energy sector.

INDUSTRY UPDATE
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ELECTRIC VEHICLES

A
mid all the huffing and puffing about 
a lack of foresight in Canberra and 
some states slowing the entrance of 

electric passenger vehicles onto Australian 
roads, it’s pretty obvious what will happen. 
As surely as EVs replace petrol- and diesel-
powered cars in developed countries around 
the world, so too will they — as if by magic, 
one by one — do the same here.

With mainstream marques such as 
Honda and Volvo declaring they will go  
all-electric and the UK, a major right-
hand-drive market, banning the sale of 
internal combustion engine cars from 
2030, Australia has little choice in the 
matter. In 10 years’ time, says Chargefox 
CEO Martin Andrews, “there will be more 
EVs to choose from than petrol cars and 
they will be better.”

But what about trucks and buses? About 
500,000 commercial vehicles are registered 
in Australia and 75% of them travel less than 
200km a day. Their replacement with 
electric equivalents (20,000 new trucks are 
sold each year in Australia) would do much 
to lower emissions in the transport sector, 
which places second in emissions to 
electricity generation.

Looking over data collected by Chargefox, 
Andrews says commercial EV fleets would 
make a nice complement on the grid to 
passenger EVs as owners choose to charge 
them slowly and completely overnight, 
rather than car-owners who tend to top-up 
throughout the daytime. He expects the cost 
of ownership of electric commercial 
vehicles and petrol/diesel versions to be at 
parity in two years.

The total cost of ownership is important 
because a truck should not increase the 
cost of delivery, so when price parity is 
reached buyers will take notice. An electric 
truck already saves on avoided diesel costs, 

trucking could break curfews on deliveries. 
Taxing EVs is not the way to usher in the 
future, he says. “It sends the wrong message 
to the market.” 

Battery giant and EV-maker BYD leads 
the field in China, where marketing and 
business development manager for Australia 
and New Zealand Maria Hughes-Carrion 
says 400,000 electric buses are already in 
service. She says R&D in the commercial EV 
field has come a long way since early days 
where range was found to drop off after 
about 5,000km. These days, there’s no 
reason to replace a BYD battery, she claims, 
and some of the maker’s cars can manage 
500km with one charge.

Australia needs “a little last boost” to get 
the message about EVs and then more 
brands will come. She sees great 
opportunity from government fleets, 
couriers and bus operators to “decarbonise 
the cities … we have to look to the cities”. In 
10 years she expects 30-40% of commercial 
vehicles will be electric. “The next three 
years will be very important.”

As manufacturers release electric options 
and exclusive electric ranges the local 
market will be forced to adapt, and there 
will be a profound impact on residual values 
of existing diesels. In Victoria, the state 
government moved first to provide subsidies 
up to $3,000 for an EV as part of its Zero 
Emissions Roadmap. NSW has followed. 
The Victorian plan totals $100 million in 
support for zero-emissions vehicles, or 
ZEVs (to include hydrogen), including $19 
million for charging infrastructure and 
targets for 100% electric buses by 2025 and 
400 government fleet vehicles by 2023.

Katie Brown, director distributed energy 
resources and ZEV policy at the Department 
of Environment Land Water and Planning, 
expects “at least half” of commercial 
vehicles sold in 10 years will be electric. 
Walker, however, concedes that a road train 
between Darwin and Adelaide may be a 
bridge too far for electric, “maybe not even 
in my lifetime.” 

lower maintenance costs and extended  
life for the stopping gear thanks to 
regenerative braking. 

In Dandenong, Victoria, Glen Walker is 
overseeing production of an electric truck 
for the local market as vice-president Asia 
Pacific of SEA Electric. He says early 
adopters have focused on emissions, but 
that’s changing as the market matures. 

“A truck is not a lifestyle purchase,” 
Walker says. “It’s a thing you earn money 
from. We are pretty close to normalising the 
purchase as a viable option and alternative 
on every measure to replace a diesel with an 
electric truck,” he told a Startupbootcamp 
webinar hosted by Abs Bulbuliya.

There are also vehicle-to-grid 
possibilities. Walker said 500 of his trucks 
are equal the Hornsdale Power Reserve big 
battery in South Australia. Also, silent 

Electric buses and trucks are already rolling on Australian roads but 

the benefits are only starting to be understood by buyers.

Keep on quietly trucking 
… fast track to electric 
commercial fleets

“We are close to an 
electric truck as a 
viable alternative on 
every measure to 
replace a diesel.”

Glen Walker, SEA Electric
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MADE IN AUSTRALIA,
BUILT SMART FOR LIFE 

Our transformer solutions include:
	 Power	Transformers	(≤550MVA)
	 Distribution	Transformers	(≤7,500kVA)
	 Compact	MV	Substations
	 Skid	Solutions
	 Special	Transformers
 Fault Current Limiters
	 Special	Applications
	 Monitoring	and	Control	Solutions
	 Service	and	Support	

Established	in	1933	with	a	proud	history,	Wilson	Transformer	
Company	is	a	leading	specialist	in	the	delivery	of	transformer	
solutions.	We	are	committed	to	supporting	our	local	and	global	
customers	 by	 providing	 the	 most	 reliable	 and	 high-quality	
products	and	services	that	meet	our	customers’	requirements.
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WASTE TO ENERGY

N
othing is worth nothing, so why 
throw anything out? That’s the belief 
the Clean Energy Finance 

Corporation is running with in its report 
Energising Resource Recovery: the 
Australian Opportunity. The report, 
prepared with Arup, identifies a potential 
investment pipeline of between $4 billion 
and $7.8 billion to 2025 across Australia’s 
waste, bioenergy, recycling and resource 
recovery sectors. CEFC associate director 
and acting head of waste and bioenergy Mac 
Irvine expects energy-from-waste projects 
to make up a significant slice of investment.

Energy-from-waste projects under 
construction include the 38MW Avertas 
plant and 29MW East Rockingham plant, 
both south of Perth in Western Australia 
and both supported by CEFC funding. Other 
developments are progressing in Victoria 
and NSW, such as a facility at paper-maker 

volume of contracted waste, Irvine says. 
Avertas has a 20-year contract with a local 
council and another feedstock agreement 
with Veolia. At East Rockingham, deals have 
been struck with local councils and Suez. 
“Neither of those projects was fully 
contracted from a waste perspective, but 
there was enough to underpin the 
economics of the project,” he says.

Energy-from-waste and bioenergy 
facilities can provide baseload or 
dispatchable generation, a useful 
complement to solar. Energy will often be in 
the form of heat or electricity – sometimes 
both. Plant owners who make use of the 
heat or steam from large-scale energy-from-
waste facilities will get the best efficiency 
out of them, as energy is lost in running a 
turbine to create electricity, Irvine says. 

Bioenergy projects tick more than one box 
for owners, where end products heat, 
electricity or gas qualify them as providing 
dispatchable storage. Anaerobic digestion 
has the ability to store between three and 
four hours worth of energy depending on 
tank sizes, Irvine says. “When people say 
storage they typically think of batteries, but 
with bioenergy – whether it’s anaerobic 
digestion or wood pellets – there is the 
capability to provide storage, too.”

Biofuels is a broad definition that includes 
dry, liquid and gaseous forms, but two 
simple variables dictate much of the 
outcome for investors. “Any time you can 
increase your volume of [feedstock] 
contracting and your length of contracting 
– at the right price – the less risk associated 
with that project and the higher likelihood 
of attracting capital,” says Irvine.

PUT IT TO WORK
Brisbane-based company Utilitas is busy 
finding industrial sites that would suit the 
development of “biohubs”, solutions where 
the feedstock is located close to bioenergy 
technology and the output is used onsite or 
nearby. “It’s a case of trying to internalise 
all of the requirements of the project as 
close to the source as possible,” he says. 

A good example is an anaerobic digestion 
facility at a wastewater treatment plant that 
produces electricity or heat used onsite.

The CEFC has invested $90 million with 
Cleanaway Waste Management and in the 
Avertas Energy plant, among $400 million 
committed to bioenergy, recycling and 
energy-from-waste. As a result of reusing 
and recycling material before they enter the 
waste stream, the report found emissions 
from landfill can be cut by up to 60%.  

Opal’s Maryvale mill in Victoria, the 
Western Sydney Energy and Resource 
Recovery Centre (a joint-venture between 
Cleanaway and Macquarie), a couple of 
gasification projects approved in Victoria 
and projects in early stages in Queensland.

A large part of the economic success for 
an energy-from-waste project is derived 
from opportunity cost. If feedstock wasn’t 
being combusted to generate heat or 
electricity it would have to be taken to the 
tip, where landfill levies range between $20 
a tonne in Tasmania to $146 a tonne in NSW. 
“The primary revenue generator of these 
projects is typically the gate fee,” Irvine 
says. “A project is looking to provide an 
alternative to landfill.”

Sending rubbish to an energy-from-waste 
plant should work out as a cheaper disposal 
option for a council or large business. If it 
isn’t, some councils may be happy to pay 
more to send it to an energy-from-waste 
facility because it is a better environmental 
outcome. Irvine would be surprised if 
councils started to charge less to take 
rubbish. “Most states and territories are 
either implementing a levy or increasing 
that year-on-year.”

For an energy-from-waste project to be 
bankable there would need to be some 

Yes, solar and wind are cleaning 

up the grid, but a new report 

from the CEFC is a reminder to 

investors and industry of the 

value in what gets thrown away.

CEFC sees piles 
of opportunity in 
resource recovery
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BUSINESS

Green stocks are on a wild ride as 

investors of all stripes get on 

board. The Economist dissects 

the investment boom.

G
reen assets are on a tear. The prices 
of battery metals such as lithium 
and cobalt have surged by about 

two-thirds and a third, respectively, so far 
this year. Copper has reached a record, 
partly owing to its importance for the 
energy transition; so too has the price of 
carbon in Europe.

The surge has extended to the 
stockmarket, too. Since January 2020 the 
value of Orsted, a windpower producer, is up 
by more than a third. The shares of SunRun, 
a solar firm, have trebled; those of Tesla and 
Nio, electric-vehicle (EV) makers, have 
climbed six-fold and nine-fold, respectively. 

WallStreetBets. Many investors draw 
comparisons between clean energy today 
and tech at the turn of the millennium — 
both in terms of the signs of froth and the 
emergence of an industry with big 
structural effects on the economy.

Gauging the extent of the exuberance is 
not easy: the stockmarket indices that do 
exist tend to focus on isolated sectors, such 
as EVs or solar power. So The Economist has 
looked at the global listed firms that are 
most held by the biggest 100 or so clean-
energy investment funds. Stripping out 
businesses only loosely related to the energy 
transition, such as semiconductor-makers, 
leaves 180-odd firms, ranging from 
renewable-power producers and EV-makers 
to energy-efficiency outfits and recyclers.

Since the start of 2020 our portfolio, 
when companies are equally weighted, has 
more than doubled; when firms are 
weighted by market capitalisation, our 

Even lookalikes have gained: Tiziana Life 
Sciences, a biotech firm with the ticker 
“TLSA”, benefited from a bump last year 
when investors mistook it for Tesla (TSLA).

To analyse the boom The Economist has 
constructed a portfolio of companies that 
stand to benefit from the energy transition, 
with a total market capitalisation of $3.7 
trillion. Since the start of 2020 the portfolio, 
weighted by firms’ market capitalisation, 
has risen by 59%, twice the increase in the 
S&P500, America’s main equity index (see 
first chart). Even though the boom has 
deflated in the past few months, perhaps 
owing to inflation fears in America, green 
investing is changing profoundly.

NEXT BIG THING
Green stocks are no longer the preserve of 
niche sustainable funds. Conventional funds 
have piled in; stocks are also touted on 
online forums for day traders, such as 

A green     
     bubble? 
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BUSINESS

portfolio has jumped by more than half. The 
reason for that di
 erence is that many green 
fi rms are small — their median market 
capitalisation is about $6 billion — and the 
tiddlers have gone up the most. The smallest 
25% of the fi rms have risen by an average of 
152% since January 2020. Firms that derive 
a greater share of their revenue from green 
activities, such as EV-makers and fuel-cell 
companies, have also outperformed. The 
greenest 25% of fi rms saw their share prices 
rise by 110%.

CLEAR AIR
What explains the surge? An obvious 
explanation is the rise of investing focused 
on environmental, social and governance 
(ESG) factors. Global fl ows into ESG funds 
topped $178 billion in the fi rst quarter of 
this year, up from $38 billion in the same 
quarter last year, according to Morningstar, 
a research fi rm. ESG funds accounted for 
24% of total fund infl ows so far this year, up 
from 11% in 2018. On average about two new 
ESG-focused funds are launched each day.

Many of these are indeed loading up on 
green stocks. Credit Suisse, a bank, tracked 
the holdings of 100 ESG funds over the past 
year. Among the fi ve most-purchased 
companies were Orsted and Vestas Wind, a 
wind turbine maker. Yet only a subset of the 
funds, accounting for about a tenth of ESG 
assets under management, focused on 
clean-energy fi rms. The rest invested more 
widely. The top 50 holdings of the world’s 20 
biggest ESG-labelled funds included only 
two of our green fi rms. Many of the top 10 
holdings were in fact tech companies such 
as Microsoft and Alibaba. (This is partly 

because fund managers often use ESG 
ratings to gauge if a fi rm is climate-friendly 
or socially upstanding, and big companies, 
with the resources to devote to disclosure, 
tend to rank more highly.)

Conventional fund managers, however, 
are also going green. Morningstar looked at 
the investors in 30 clean-energy businesses. 
At the end of 2020, each fi rm was held by 
138 sustainable funds on average, up from 81 
a year earlier. The number of non-ESG 
holders also increased, from 390 to 624. 
Investing in clean energy, says Jessica 
Alsford of Morgan Stanley, a bank, is “no 
longer a niche topic”.

A CHANGING CLIMATE
The enthusiasm refl ects two trends. For a 
start, many clean-energy fi rms are now 
more viable. The prices of some technologies 
have fallen dramatically, making them 
competitive with fossil-fuel fi rms. The cost 
of solar power has shrunk by around 80% in 
the past decade. That of lithium-ion 
batteries, which power EVs, is falling by 
about 20% a year. Moreover, with America, 
China and the EU setting “net-zero” 
emissions targets, investors sense that green 
regulation is here to stay. Pension funds, for 
example, which hold a lot of oil fi rms, have 
started to hedge that risk by buying clean-
energy stocks, says Bruce Jenkyn-Jones of 
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Global commitments to cut 
carbon emissions are pushing 
valuations higher.

GREEN LIT
Stockmarket indices, January 1st 2020=100

ON A SPENDING SPREE
Global real investment* 
Quarter before start of recession=100

Sources: Bloomberg; The Economist

Sources: Haver Analytics; Morgan Stanley Research
forecasts; national statistics

With America, China and the EU setting 
net-zero emissions targets, investors sense 
that green regulation is here to stay.
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Impax, an asset manager. The green hype 
has also been fuelled by financial fads. 
Retail investing has surged, and punters 
seem excited about new clean technologies. 
Among the 20 most popular companies on 
Robinhood, an app for day traders, are Tesla 
and Plug Power, a firm that makes 
hydrogen-fuel cells. Venkatesh Thallam, an 
independent researcher, notes that a 
handful of clean-energy firms feature on 
WallStreetBets. Green special-purpose 
acquisition vehicles (SPACs), a novel way for 
companies to list on stockmarkets, have also 
proliferated. Of the 800-odd SPACs that 
have listed since 2019, about a tenth have 
focused on sustainability.

The emergence of meme stocks and 
SPACs raises fears of a green bubble, 

The difference in valuations is explained 
by variations in the maturity of both the 
underlying technology and the market. 
Wind and solar firms began to expand in the 
2000s, aided by generous government 
subsidies. Over time the technologies 
improved and the subsidies shrank. The 
sectors also consolidated; those that 
survived now generate stable revenues.

By contrast, the frothier stocks are where 
wind and solar was a decade ago. The 
technology is often unproven, or the 
products need subsidies to be viable. And 
there are lots of firms competing with each 
other. The allure for investors is that one of 
them might be the next Tesla.

A few things could sap that exuberance. 
Inflation is a worry. Stock prices have 
already fallen this year upon inflation scares 
in America. Many green firms’ valuations 
are based on earnings far into the future. 
Higher inflation would erode that. If central 
banks raise interest rates, that could hurt 
renewable-power producers, which rely on 
debt for most of their financing.

Investors’ enthusiasm could also wane if 
some of the more speculative technologies 
fail. The froth has already attracted short-

especially as 30% of firms in our portfolio 
are loss-making. To gauge the degree of 
frothiness The Economist has looked at two 
ratios: price-to-earnings (what the market 
thinks a company is worth relative to its 
earnings) and price-to-book (which 
compares prices to net assets).

These suggest that the degree of froth 
varies across green stocks. The median 
price-to-earnings ratio of renewable-power 
firms is about that of the S&P500. By 
contrast, EV firms have a median price-to-
earnings ratio roughly twice that of the 
wider index. As most hydrogen and fuel-cell 
firms in our portfolio are not yet making 
money, price-to-earnings ratios cannot be 
calculated. But their price-to-book ratio is 
about 50% above the market average.

BUSINESS
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Manufacturers of solar technology are in vogue with a new crowd of stockpickers.

The median price-to-earnings ratio of renewable-
power firms is about that of the S&P500. By 
contrast, EV firms have a median price-to-
earnings ratio roughly twice that of the index.
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sellers. Nathan Anderson of Hindenburg 
Research, an investment firm, says fraud has 
become “pervasive” as money has flowed 
into green firms. Bosses might over-promise 
or exaggerate the prowess of their technology. 
Hindenburg claims a string of ESG superstars 
have misled investors. That includes Ormat, a 
geothermal-power producer, and Nikola, an 
EV-maker. Ormat has said the claims are 
“inaccurate”, and Nikola has called them 
“false and defamatory”.

THE UPSIDE
If technologies do succeed, fat returns may 
still not follow: falling product prices might 
offset demand growth. That was the case 
during the solar boom, says Velislava 
Dimitrova of Fidelity, another asset 
manager. Solar installations grew by 670% 
over the past decade, but module prices fell 
by over 85%. As a result, cumulative revenue 
growth for the industry was roughly 15%.

Still, many investors are optimistic. Few 
think that the energy transition will go into 
reverse. They argue that the prospects for 
the sector as a whole are promising, even if 
some firms end up being duds. Comparisons 
to the tech industry at the turn of the 

century abound. Like the internet, 
decarbonisation will lead to structural 
change in the global economy. Capital will 
have to flow towards cleaner technologies. 
The process will create winners and losers.

Mark Lacey of Schroders, an asset 
manager, notes that in the three years after 
2000, many small and mid-cap tech 

companies went bust. Lots of green firms 
could meet the same fate. But it is worth 
remembering that, two decades after the 
dotcom bust, tech firms make up 38% of the 
market capitalisation of the S&P500.  

© The Economist Newspaper Limited, London, 

May 20, 2021.

BUSINESS

A surge of investor interest in clean energy companies will increase risk of overvaluations.
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PUMPED HYDRO

I
t’s a long way from anywhere but Genex 
Power’s Kidston pumped hydro storage 
project is closer to charging up for the 

first time. With finances finally in place for 
the 250MW/2GWh facility, the first sod of 
earth has been turned and construction is 
officially underway.

The shovel work comes five years after 
the project was first mooted. “It was a 
complex project; there were many, many 
moving parts we needed to align to achieve 
financial close,” says Genex Power executive 
director Simon Kidston. “People understood 
the strategy but I guess the issue we had 
was financing a very, very long-life asset and 
being the first in 40 years.”

There has not been a pumped hydro 
facility developed in Australia since the 
1980s, Kidston reminds EcoGeneration, “and 
if you are the first in recent memory there 
are always challenges as a bit of a pioneer”. 

Nevertheless, the concept and importance 
of firming unpredictable generation from 
renewables is well appreciated. 

about pumped hydro. What is it about this 
simple and yet geographically precise type 
of generation that makes it such a heavy task 
to take on? 

Most of the time, Kidston says, it’s 
because projects are proposed in “pristine 
alpine environments” where there are 
enormous environmental hurdles to clear.

“I our case it was a heavily disturbed 
mine site, and there is nothing we could do 
that will make a mine site worse than it was 
when we bought it,” he says. “Permitting 
was not an issue for our project.”

The decommissioned gold mine, about 
300km southwest of Cairns, will be a good 
test for converting open pits into stores of 
renewable energy. 

Kidston says vital ingredients for a good 
pumped hydro project are: good water head 
(the vertical difference between the upper 
and lower reservoirs), good geology (rock 
integrity must be capable of managing near 
constant water level changes), secure water 
supply, grid connection, sound financing 

“It’s essential,” he says. A 30-year offtake 
agreement with EnergyAustralia was the 
catalyst that pushed the project along, with 
the North Australia Infrastructure Facility 
loaning $610 million, the Australian 
Renewable Energy Agency providing $47 
million in grant funding and shareholders 
making up the remainder as equity for a 
total capital cost of $777 million. 

There was also $54 million in debt finance 
from the Clean Energy Finance Corporation 
for a neighbouring 50MW solar farm.

If all goes well, Kidston says investors 
can expect an annualised return in the 
“low teens”. For an asset with an 80-year 
lifespan and a 30-year offtake agreement 
“we think that’s a good deal – we’re very 
happy with that”.

THE HARD PART
Developers who grumble about the 
difficulty in getting wind or solar projects 
off the ground always follow up by saying 
it’s nothing compared to what they’ve heard 

Five years in the planning, work has begun on Genex Power’s 2GWh pumped hydro  

clean energy storage facility in northwest Queensland.

Welcome to Camp Kidston
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PUMPED HYDRO

structure and a long-term o� take 
agreement. “In many ways there is no 
perfect site; there are always a few 
challenges,” he says.

Research out of the Australian National 
University estimates there are about 4,000 
sites around the country that could be 
suitable for pumped hydro facilities, with an 
interactive map showing a handful not far 
from Kidston and clusters nearer to 
Townsville and Cairns on the coast. 

POWERED BY SUN AND WIND
The pumped hydro facility will be powered 
by a 50MW solar farm, built at the site in 
2017, and 150-200MW of wind generation to 
be built at two sites near the abandoned 
mine. A feasibility study is being carried out 
for the wind component, where Kidston says 
the resource “is looking really good”, and 
propellers are expected to be turning in four 
years, in time for commissioning of the 
pumped hydro plant.

Around that time work should have 
fi nished on a $147 million, 186km 
transmission line, paid for and built by the 
Queensland government and owned by 
PowerLink. The line will open up north-
west Queensland to more solar and wind, 
he expects.

Finance is also being sought this year for 
a 50MW battery project in Rockhampton.

Two 125MW Francis turbines, made by 
Austria-headquartered fi rm Andritz, will 
provide synchronous generation and 
services to the grid. 

EnergyAustralia will operate the plant, 
making all the decisions about when it will 
charge and discharge. The Genex Power 
website suggests a daily cycle, discharging 
during the morning and evening peak and 
charging during overnight o� -peak and 

from solar and wind. Genex Power will 
collect rent from EnergyAustralia for use of 
the Kidston plant.

The two pits are already fi lled with water 
and the fi rst job is to drain the lower 
reservoir and top up the higher one. Then 
it’s time to tunnel away between the 
reservoirs and gouge out the cavern that 
will house the turbines, about 250 metres 
below ground level.

It all sounds very exciting, but is the town 
of Kidston ready? The nearby ghost town is 
about to spring to life as 800 workers 
descend on it to toil away on tomorrow’s 
grid. The fi rst phase of activity saw about 
150 new residents during construction of 
the 50MW solar farm a few years ago, but 
the camp they used is being expanded for a 
far larger population. The airstrip has 
already been upgraded, ready for daily 
fl ights from Cairns and Townsville to the 
east. “It will be a real hive of activity for the 
next four years.”

In case you’re wondering, Kidston the 
town erupted from the earth during the 
1906 gold rush and is named after former 
Queensland Premier William Kidston, 
Simon’s great-great-grandfather. 

By the 1980s, the Kidston gold mine was 
in full production, with the Kidston family 
among its shareholders. The mine was 
bought by Canadian miner Barrick, who 
chose to o¡  oad it for $1 to the Kidstons 
when it was deemed time to exit Australia. 

Looking at two huge holes in the ground, 
Kidston saw an opportunity to reinvent a 
gold mine for a new energy age. “We had the 
bull by the horns.”  

One of the first tasks is to drain the 
lower reservoir and begin tunnelling.

Work gets underway, with (from left) Queensland Minister for Regional Development Glenn Butcher, Genex Power 
CEO James Harding and chairman Dr Ralph Craven and Senator for Queensland Susan McDonald helping out.
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STORAGE

A
ustralia is a world leader in the 
uptake of rooftop solar and at the 
forefront of integrating PV and other 

clean energy technologies into the energy 
system. Recognising the importance of 
distributed energy resources and the value 
they could provide in the energy system of 
the future, the NSW government has set 
ambitious targets for driving uptake in 
home energy storage technologies. This has 
involved testing a new approach that 
enables residents of NSW to access the 
benefi ts of home solar battery systems. 

It’s clear the home battery and green 
consumer loan sectors are rapidly evolving 
spaces and our experience has provided 
valuable insights to inform the future role 
and direction of government in terms of 
how best to support these sectors. 

FINANCE FLOWS, PRICES STAGNATE
Buy now pay later-style consumer loans are 
now deemed appropriate by the Australian 
Competition and Consumer Commission for 
purchase of solar battery systems. This, 
coupled with the low-interest environment 
that persists in Australia, has resulted in 
more low- and no-interest consumer fi nance 
products being available for households 
wanting to install solar battery systems.

Forecasts anticipated a material drop in 
the purchase price of systems by this time 
– but it hasn’t happened. 

While many more products have entered 
the Australian market, arguably increasing 
consumer confusion and inducing choice 
paralysis rather than improving outcomes, 
system prices have remained stubbornly 
stagnant – with some popular brands 
actually increasing in price.

It is thought this is partly due to the rising 
demand for electric vehicles worldwide, and 
the impact of this demand on the availability 
of raw materials (such as lithium) and 
manufacturing capacities for home batteries.

To make matters worse, installers 
are often reluctant to return to a site to 
rectify identifi ed non-compliances due to 
the backlog of new installs they have on 
their books.

The NSW government is working with 
industry to improve general understanding 
and compliance with the standards and to 
ensure customers are getting what they 
paid for. 

Protracted rectifi cation works completed 
many months after the system was initially 
installed (if at all) are causing decreased 
levels of customer satisfaction, distrust and 
negative perceptions of an industry that has 
yet to fully mature. 

CUSTOMERS IN THE SHADOWS
In NSW, customers are encouraged to seek 
more than one quote from a list of approved 
solar-battery suppliers that have 
demonstrated they meet the government’s 
strict eligibility criteria. Our data highlights 
some interesting trends in relation to 
customer behaviour and system costs. 

First, home batteries are a relatively new 
product and customers generally have a low 
understanding of what one should cost in 
relation to its kilowatt-hour capacity.

Second, it’s also somewhat complicated 
to forecast the benefi ts of such a system. 

This involves 
assumptions on the 
customer’s energy 
usage practices many 
years into the future 
and what will happen 
to electricity prices 
and feed-in tari� s over 
that time horizon.

As a result, there’s a 
signifi cant information 
imbalance between the 
customer and the 
supplier when 
determining which 
system would be most 
appropriate. Naturally, 
it’s in the supplier’s 
best interest to sell the 

QUESTIONS OVER COMPLIANCE
As with any relatively new technology, there 
is a wide variety of players entering and 
operating in this space. They range from 
existing large and small solar retailers 
retrofi tting battery o� erings to solar 
systems, to newer technology vendors 
partnering with electricity retailers to o� er 
full energy management packages or mobile 
phone-like subscription model solutions. 

Across all types of providers, audits of 
installations delivered through government 
programs have identifi ed high levels of 
non-compliance with Australian wiring, 
solar installation and battery installation 
standards (AS/NZS 3000, 5033 and 5139 
respectively). 

While most non-compliances identifi ed 
are relatively minor in terms of any safety 
risk, some are more concerning. 

Despite signifi cant media focus on 
rooftop DC isolators, insu�  cient protection 
against water ingress or failure to ensure 
they are not exposed to direct sunlight are 
still some of the most frequent non-
compliances identifi ed.

The NSW Empowering Homes program has highlighted a few trouble 

spots in the solar storage market, writes Arianwyn Lowe.

Battery barriers … lessons 
from a loan program
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Storage will catch on, but it may 
take time. The NSW program is a 

chance to work out the best approach.
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customer a system that provides the 
supplier with the best return. Customers do 
have the option to shop around but 
government data indicates that only about 
half of customers obtain more than one 
quote before making their purchase. 

Customer feedback suggests complexity 
and a lack of comparability of quotes from 
suppliers fuels their reluctance to seek 
more than one quote. Diverse service 
offerings such as those tied to longer-term 
energy management or virtual power plant 
services also act as a deterrent for them to 
shop around.

Accordingly, the NSW government is 
investing in improved customer 
communications and independent 
information customers can use to better 
support their decision making.

VARIABLE-PRICE QUANDARY
Customer confusion and choice paralysis is 
compounded by the high levels of variability 
on quoted system costs by different 
suppliers across the market. 

Price variability can be difficult to tease 
out as some suppliers quote significantly 
higher costs but then provide a discounted 

installation cost, or vice versa. However, 
data shows that fully installed costs can 
vary by more than 10% either side of the 
average price, representing a difference of 
between $2,000 and $3,000 to the customer.

The NSW government is exploring ways 
to encourage the uptake of ongoing energy 
management and VPP services to address 
these issues. 

Provision of these services can improve 
financial returns for customers and 
establish a longer-term relationship 
between the parties. 

As a result, suppliers are incentivised to 
provide quality systems at as low a cost as 
possible to establish and maintain this 
ongoing service provision relationship.

Overall, surveys of customers 
participating in government programs have 
indicated a high level of satisfaction, both 
with the program itself and the quality of 

installation. Our experience to date 
indicates a need for the solar battery 
industry to raise the bar with respect to 
compliance with standards and provide 
greater clarity to customers regarding 
relevant offerings. 

Furthermore, the industry must continue 
to demonstrate the benefits of a quality, 
well-sized solar-battery system delivered at 
a competitive cost.  

Arianwyn Lowe 
is the director  
of energy 
programs within 
the NSW 
Department  
of Planning, 
Industry and 
Environment.
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Audits of installations have identified high levels 
of non-compliance with Australian wiring, solar 
installation and battery installation standards.

Only about half of customers obtain more than 
one quote when shopping around for a battery.
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ENERGY TRANSITION

T
he past half-decade has seen a rush of 
new generation connected to the 
NEM, with developers and owners 

willing to take risks that sometimes proved 
beyond them. A change by the Australian 
Energy Regulator on January 29 is another 
trap, where some generator penalties have 
increased a hundredfold, to $10 million  
or more for large companies and $500,000 
for individuals.

To incur a fine, a generator must fail to 
respond immediately to a request from the 
Australian Energy Market Operator. It 
won’t be a concern for those who refine 
their bids — or rebid — if their expectations 
change about output during the hours 
preceding dispatch. But in a sector that 
hosts many new entrants, not everyone is 
that sophisticated.

The AER’s civil penalty change isn’t just 
about bidding and rebidding, says 

developers,” Tetlow says, whereas those with 
more experience are likelier to understand 
the national electricity rules, market 
volatility and how money can easily be lost.

The notion of being on-call at all times 
might come as a surprise to some plant 
operators, and that’s causing shudders at the 
AER and AEMO. “That’s the behaviour that 
they are most concerned about,” Tetlow says. 

The operator accepts that any plant 
anywhere is free to make commercial 
decisions about whether it wants to 
generate, and no-one could blame the owner 
of a solar plant for not generating when 
prices are negative. If a plant is going to pull 
itself out of the market, however, AEMO 
wants it to follow the rules. “And the rules 
of the market, for those circumstances, 
require you to rebid.” To do otherwise is to 
jeopardise power system security. 

Software is great at forecasting 
generating conditions and predicting output 
but it cannot answer a phone call from 
AEMO at 5am telling a solar plant owner to 
switch off inverters so that maintenance can 
be carried out on a transmission network. 

“They not only need to be able to talk to 
[the owner-operator] but the person on the 
other end of the phone needs to understand 
what [AEMO is] saying,” he says. “Sadly, it’s 
a point that needs to be made.”

If the owner-operator can’t do what 
AEMO requires, then “in a practical sense” 
it does not have control over its power 
station. In a worst case scenario, a network 
service provider would be instructed by 
AEMO to disconnect that generator. “That’s 
the fallback, not the normal operational 
regime.” Solar farm owners, then, work 
around the clock – even if their investments 
don’t. They had better know the rules and 
the penalties for not following them.

Tetlow says thinking about synchronous 
condensers (spinning machines that can 
provide services to the grid, among other 
things, but do not produce megawatts) may 
help owners understand the notion that a 
solar plant can be valuable to the grid 
whether it’s generating or not. 

Overwatch Energy executive director James 
Tetlow, “this is also about control of the 
power stations and power system security.”

The operator, AEMO, seeks to match 
supply of electricity with demand. The 
stability and security of the power system 
rely on it. Operators of generating plants, be 
they solar, wind, coal, gas or whatever, are 
expected to deliver what they say they will 
deliver subject to variances in wind or 
irradiance. But generators, including 
variable renewable generators, must reduce 
their output if dispatched down by AEMO to 
ensure supply continues to match demand.

AEMO also requires that suppliers be 
contactable at all times, seven days a week, 
even if it’s the dead of night and their energy 
source is the sun. The operator expects 
every generator to “act like a power station”, 
Tetlow says, that can respond to its requests 
as it maintains system security.

Viewed from that angle, any power 
station that fails to keep its promise 
deserves to be put in line. 

MUCH OBLIGED
Not all owners and operators might 
understand their obligations, however. 
“There are a number of new entrants, more 
so in the solar sector, who don’t get this and 
still think they are farmers or real estate 

The Australian Energy Regulator 

has ramped up penalties that 

may be applied to owners of 

power plants, no matter the 

technology, if they fail to refine 

bidding before dispatch.

AER penalty for lax bidding 
soars a hundredfold
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T
he many renewable energy zones on 
the east coast will be humming with 
construction activity over the next 10 

years as more wind, solar, storage and 
pumped hydro are added to the NEM and 
coal power plants near retirement. Looking 
at it that way, it’s tempting to think new 
generation alone will take full credit for 
decarbonising the grid. It won’t.

The proximity of enormous loads to some 
REZs is a prime opportunity for industry to 
take part in the energy transition. Just look 
at Germany. “It’s conventional wisdom that 
smelters have zero flexibility,” said Simon 
Holmes à Court, senior adviser at 
Melbourne University’s Energy Transition 
Hub, speaking at the Smart Energy 
Conference in Sydney in May. But times 
have changed and Holmes à Court told of a 
visit to a smelter in Essen where flexible 
operation has seen it transition from a 
commodity company to an energy company. 

“They now make more money from 
managing the grid by flexing their load than 
they do from the production of the metals,” 
he said. The smelter has participated in 
more than 400 load-shedding events since 
2013, “and they see every one of those as an 
opportunity to make money rather than ... 
whinge about the energy transition.”

Energy prices in Australia are falling, 
driven lower by investor appetite to build 
new generation along with regulatory and 

anywhere. “One of the best ways to send 
[clean energy] overseas is to put it into 
energy-intensive products. These renewable 
energy precincts allow us to put Australia’s 
stranded energy into products to [export].”

WELCOME TO ENERGYVILLE
The Hunter Valley in NSW would be a 
fantastic place to start an alignment of load 
with clean energy supply, he said, where the 
Tomago aluminium smelter accounts for 
12% of NSW power. It would mean adding 
flexibility at Tomago so the smelter can act 
as a battery in the network. An electrolyser 
in the same part of the network could play a 
similar role. “Each plant would operate 
within its operating envelope,” he said. 
“They would get all the reliability they 
wanted but the more flexible they are the 
more ability they would have to have 
competitive energy prices.”

SunShot Industries is looking at seven 
renewable energy industrial precincts 
around Australia. At Barcaldine in 
Queensland seven companies have 
committed to building a renewable energy 
precinct. Other than good rail and road 
connections, “pretty good” transmission, 
good wind and great solar, there is also lots 
of prickly acacia in the area with which to 
make charcoal and bio oil to feed hydrogen 
ammonia processes to make green urea.

“If this project goes ahead, Queensland 
farmers could be accessing urea made in 
Queensland with fully renewable supply 
chain and much, much lower carbon 
emissions intensity than their existing 
fertiliser production usage.”  

political pressure on polluters. Rio Tinto, for 
example, is feeling the heat to cut emissions 
by 30% before 2030, where two of its 
aluminium smelters account for that much 
on their own. All energy-hungry industrial 
processes have a part to play, so long as they 
are flexible.

“It is now very feasible to put together 
energy solutions for heavy industry at $50/
MWh,” Holmes à Court said. “But if your 
industry has any flexibility in its demand, 
that can drop [by $10/MWh or more].”

Holmes à Court touted the concept of 
low-carbon industrial zones, clusters of 
energy-intensive industries located within 
or strongly connected to renewable energy 
zones “with globally competitive energy 
that is low-cost and low-emissions”. Such 
zones, he said, allow jobs to be retained in 
industries that are under pressure and 
would attract new industries and new jobs 
to underwrite the transition from a carbon-
based economy to a clean energy economy. 
“We want to fight for these.”

Collated demand would allow industries 
with flexible load to respond to market 
signals and supply constraints, so the cost of 
energy is managed for all of them. 
Aluminium smelters around the world – 
British Columbia, Siberia, Iceland, Australia 
– take advantage of “stranded energy”, he 
said, where there is an enormous surplus of 
energy with limited ability to send it 

The hungriest energy users can play a big role in balancing  

tomorrow’s grid — if they are prepared to be flexible.

How heavy industry can 
accelerate renewables
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VIRTUAL POWER PLANTS

F
or the past five years or so virtual 
power plants have been held up as an 
ideal way of leveraging the potential in 

distributed energy resources, especially 
residential solar and battery storage. If a 
legion of batteries can be connected and 
instructed to act as one generator or as an 
aggregated load, this “virtual” power plant 
can leap to action when the grid needs help. 
Financial benefits will follow, the theory 
goes, as the entrance of renewables sees the 
frequency control ancillary services (FCAS) 
markets become more volatile. As VPPs 
soothe the market, energy prices will ease.

But will it happen in practice? Research 
has shown battery-owners can be reluctant 
to share their stored energy with an 
aggregator and in some cases architects of 
VPP trials have found it takes a long time to 
get people interested. Also, let’s face it, 
batteries are expensive.

A VPP of 1,000 Tesla batteries installed in 
social housing in South Australia provides 
almost ideal conditions for a trial, where 
participants are on a low energy rate and 
have no control over the aggregator’s 
actions. EcoGeneration spoke with SA Power 
Networks future network strategy manager 
Dr Bryn Williams, who is in no doubt about 
the dynamic role a VPP can fulfil.

When has the VPP proved most useful?

The VPP trades in the wholesale market and 
also provides frequency support services.  
I think the frequency support function – 
FCAS – has been the most valuable. Over 
the trial period we had a number of 
incidents, for example the separation of 

The rest of the time we can open up more 
capacity [using the VPP]. That’s how we can 
help the VPP to do more in the market. In 
this trial what would have been a 5MW 
generator effectively can turn into a 6-8MW 
generator most of the time throughout the 
year by using this dynamic export limit.

In terms of how the VPP is helping us as a 
network, primarily it is because the VPP 
understands our new time-of-use network 
tariff and that gives a general signal as to 
when are beneficial times to use the 
network. For example, the VPP will charge 
from the network in the early hours of the 
morning and use that energy to supply the 
customer’s home in the morning peak, 
which helps take load off the distribution 
network and flatten those peaks. Similarly 
in the afternoon it’s shifting energy from 
the middle of the day to the afternoon.

You’re saying batteries are sometimes 

charging before the sun has risen? The 

VPP will charge from the grid, not solar?

Yes, it’s because we’ve introduced this time-
of-use network tariff that provides that 
incentive. This is a way we can provide 
incentives for customers to help the network 
without complicated contacts or network 
support arrangements. It’s a general means 
by which we can incentivise good behaviour 
and share the value of that.

As VPPs grow there will be opportunities 
for us to engage and provide specific point 
solutions. If we have a particular substation 
that’s overloaded, for example, we can 
engage in a specific contract for that and do 
some peak shaving – a classic demand 

South Australia from the rest of the NEM, 
which has increased the demand for those 
services and the value they can provide.

Tesla and Energy Locals are the VPP 
operator, so this trial is about us supporting 
them trading in the market. VPPs and 
batteries in general can respond super 
quickly. The fastest response market we 
have today is the six-second market and that 
is where the VPP has been trading most 
effectively, because they can respond much 
faster than that. The faster you can respond, 
the higher the value of the service.

There must be some anticipation of the 

two-second FCAS market opening up.

There is a lot of talk about new markets for 
fast frequency response, two seconds or less. 
In future we’ll have things like synthetic 
inertia, which Tesla is trialling with its big 
battery [the Hornsdale Power Reserve]. 
These more high-value services will take 
advantage of the fact that batteries can 
respond in milliseconds, not just in seconds. 

How has the VPP helped you as a 

network owner?

It is showcasing how VPPs and networks 
can integrate and operate together 
effectively in the future. That’s what this 
whole trial is about. We are helping the VPP 
on the one hand because we are able to 
increase the solar export limits for VPP 
customers most of the time – we have a 
dynamic export limit, not a fixed one. We 
only need to reduce [exports] at those times 
when we have capacity constraints and in 
areas where we have capacity constraints. 

A trial of a 1,000-battery virtual power plant on the South Australian network has boosted  

solar exports, supplied much-needed services to the grid and earned a tidy revenue.

Trust us, VPPs are the way 
of the future: SAPN
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VIRTUAL POWER PLANTS

response sort of contract. Given the size of 
VPPs at the moment and nature of 
constraints in our network we haven’t been 
testing those sorts of arrangements because 
we don’t have those opportunities now. 

There have been times when parts of 

your network have run in reverse and 

you’ve had to increase voltage settings. 

Can a VPP affect voltage levels?

That’s an example of where we’ve got lots 
and lots of rooftop solar feeding into the 
system and not a lot of demand. That energy 
is flowing up through our network and 
being consumed by commercial and 
industrial customers connected higher up in 
the network and non-solar customers, and 
ultimately some of it will be exported 
interstate. The system is operating OK in 
that configuration. 

But during those times because there is 
very little spinning generation running – 
and it’s spinning generation which 
traditionally keeps the system stable – the 
system is at its least stable. That’s when 
frequency support is most valuable. 
Batteries can respond really quickly and 
help iron out ripples in frequency as supply 
and demand rise and fall.

The report shows some batteries are far 

more active in the VPP than others. 

It’s the ones who have most benefited from 
having a raised export limit. Depending on 
the configuration of [the home system and 
load] and where the house is connected in the 
network, that will help determine the benefit. 

Are you happy with how the VPP has 

performed in the trial?

We’re really pleased with it. There’s an 
awful lot of debate in the industry at the 
moment about the future of the market and 
how we need to evolve to make sure 
customers’ resources and virtual power 
plants can get the most value. This project 
showcases a vision of how that can work. 

It’s a VPP that is trading really actively in 
the market, it’s benefiting customers and 
it’s doing it with an understanding of the 
distribution network. This is the first time 
we’ve really put together these elements of 
the jigsaw puzzle in a real-world field trial 
with real customers and real market 
participation. It’s a template for the future.

What’s your feeling about AEMO’s 

expectations for VPPs as defined within 

the Integrated System Plan?

The energy transformation is happening 

even more quickly than AEMO had forecast 
even in its most aggressive forecast, so they 
are updating their ISP at the moment. In 
general, we see batteries have a really 
important role because they are super good 
at providing this very fast balancing service, 
which is really important when you have 
less and less spinning machinery and more 
solar and wind farms. Grid-connected and 
small batteries will both play a part. 

In South Australia the government has 
been encouraging through subsidies the 
uptake of home batteries and requiring 
them to be VPP-capable. VPPs are going to 
be a crucial part of the future energy mix. 
They will work behind the scenes to keep 
the system stable, making microscopic 
corrections to frequency, which will be a 
key to retiring old-school generators and 
bringing more renewables online.  
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The VPP discharged immediately on the afternoon of March 2 to take advantage of high prices.

Batteries best located to ease constraints in the network were more active during the trial than others.
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TOP FIVE EXPORTING SITES (March 2, 2020) 

AVERAGE EXPORT POWER OVER 5kW (March 2, 2020)

Site number

95th percentile > 5.1kW
99th percentile > 5.1kW
Average export > 5.1kW

Bryn Williams says the VPP trial showed it’s possible 
to expand clean energy generation in a network.

Source: SAPN

Source: SAPN
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Federal Energy Minister Angus Taylor 

has pulled the trigger on a $600 

million gas power plant in the Hunter 

Valley, NSW, to settle nerves among 

his teammates in the Coalition 

Government over the closure of the 

Liddell coal power plant in 2022.

A new 660MW gas plant to be built 

near Kurri Kurri may go some way in 

replacing the 2GW generated at 

Liddell, but it will send a chill up the 

spine of developers of new wind, 

solar and storage projects as NSW 

seeks about 12GW of generation and 

2GW of storage for its renewable 

energy zones program.

EcoGeneration cast about its clean 

energy contacts to gauge sentiment 

towards a new gas facility, to be 

owned and operated by Snowy Hydro. 

Clean energy industry recoils at Commonwealth’s Hunter Valley gas plant extravagance

ELECTRIC 
SHOCK
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Andrew Blakers, professor, Australian 

National University

Gas produces only 5% of the electricity in 
the National Electricity Market, and falling. 
Batteries, pumped hydro and demand 
management are steadily eating the residual 
gas market for peaking. [The Kurri Kurri 
proposal] is a waste of money. 

Tristan Edis, director analysis and 

advisory, Green Energy Markets 

The stated reason for building this project 
– to cover the exit of Liddell – makes no 
economic sense. From a reliability 
perspective it isn’t needed. From the 
perspective of containing prices it also 
doesn’t make sense. NSW power prices on 
the forward market for 2024 (when Liddell 
will have exited) before the government 
announced its interest in building the 
Hunter gas plant were around mid to low 
$40/MWh, which is not far o�  record lows 
once you correct for general infl ation. Since 
the government publicly fl agged a serious 
intent to build the Hunter power plant, 

prices for 2024 power have gone up and now 
sit at about $57/MWh. According to the 
environmental impact statement for the 
project it will only operate on average at 2% 
of its rated capacity. To cover the power 
plant’s cost of $600 million on a timeframe 
of 15 years will require it to sell its power at 
almost $350/MWh just to cover the capital. 
To cover the fuel cost for diesel (a pipeline 
for gas supply is not in place) would require 
at least another $200/MWh. This will not 
be cheap electricity. The only reason this 
project might make sense is as insurance 
against the potential early closure of 
another coal power plant beyond Liddell, 
which is a real possibility.

Sally Torgoman, managing director 

infrastructure lead advisory, PwC

We are at the precipices of clean energy 
ideology. To gas or not to gas, that is the 
question. Those of us who are pro gas will 
view this as an attempt to keep the gas 
lifeline strong, a known reliable technology 
that isn’t as dirty as others. Those of us 

Andrew Blakers, professor, Australian 
National University

Tristan Edis, director analysis and advisory, 
Green Energy Markets

Sally Torgoman, managing director infrastructure 
lead advisory, PwC
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against gas will be disappointed by the use 
of taxpayer funding of a dirty fossil fuel, 
wondering how we are to achieve net zero. 
Yet, all of us know that 660MW is a speckle 
of the 40GW-plus needed to displace 
retirement of coal, and the $600 million 
announced is unlikely to cover the building 
of the gas plant or any other generation 
needed. Instead, let us focus on what  
really matters now and that is how to 
encourage private investment by solving 
transmission and demonstrating an 
investable energy market. 

Huon Hoogesteger, managing director, 

Smart Commercial Solar 

The plan is relatively naive to the 
opportunity afforded by the latest storage 
technology. I am very familiar with that site. 
Kurri Kurri has a beautiful interconnection 
from two zone subs and is a very logical 
position for a solar-and-battery (plus 
generator, if required) location.

In 2019 we had spec’d up a 35MW system 
on the flood plains in the area. It is a perfect 
location for a battery, which would have 
been able to be built using private money. 
Then, $600 million would have bought the 
state a 1.37GWh battery or we could have 
had 35MW solar, a 1.2GWh battery 
generator capacity. It would have been used 
much more and given a greater bang for 
buck as it could access FCAS markets and 
shorter-term response times than a gas 
system can achieve – and soak up energy 
when there is an oversupply. Gas can’t do 
that, which is just as important now as 
generation capacity.

Felicity Stening, CEO, Enova  

Community Energy

I’m disappointed in the federal 
government’s determination to continue 
investing in outdated and unnecessary gas 
projects. Enova Community Energy is 
focused on and committed to achieving a 
100% renewable energy system. We don’t 
and won’t sell gas. Enova has been making 

the case since its inception that a paradigm 
shift is needed, towards a decentralised 
renewable energy system, based on 
investment in renewable energy projects 
and technology, and the implementation of 
microgrids, community scale storage and 
virtual power plants, with the aim of 
creating local resilience.

Amarjot Rathore, senior electrical 

engineer, ACT Government

An announcement about a gas peaking plant 
in the NSW Hunter Valley won’t tick any of 
the boxes. This plant will not reduce energy 
prices or have any perceivable impact on the 
security and reliability of the electricity 
grid. I suspect the Snowy Hydro board 
members will reject this offer or use the 
$600 million cash allocation to build a 
large-scale battery energy storage facility.

“Kurri Kurri is a perfect 
location for a battery, 
which would have been 
able to be built using 
private money.”

Huon Hoogesteger, Smart 
Commercial Solar
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Amarjot Rathore, senior electrical engineer,  
ACT Government

Huon Hoogesteger, managing director,  
Smart Commercial Solar

Felicity Stening, CEO, Enova  
Community Energy
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Bjorn Sturmberg, research leader battery 

storage and grid integration program, 

Australian National University

The federal government’s decision to fund a 
new gas generator is at odds with the needs 
and trends of the economy and climate. The 
government is betting against the billion-
dollar investments the private sector has 
recently made into big batteries in NSW and 
the trillion-dollar investments governments 
have made globally into green recoveries 
from the covid pandemic. It runs counter to 
the IEA’s calculation that gas consumption 
needs to drop by 55% by 2050 to give the 
world an even chance of limiting the global 
temperature rise to 1.5°C. Sadly, I believe 
this will be shown to be $600 million placed 
on the wrong side of history.

Dani Alexander, research principal, 

Institute for Sustainable Futures, 

University of Technology Sydney

At the end of the day, it is an expensive and 
short-term solution. Low regret (low cost 

and low carbon) solutions will come from 
renewable energy, supported by energy 
efficiency and demand flexibility. Previous 
research from the Institute for Sustainable 
Futures has compared a majority gas-fired 
solution with a clean energy solution 
comprising a mix of wind energy, efficiency, 
demand response and batteries in the 

Hunter region. The results clearly show 
that, over five years, the clean energy option 
would be $1 billion cheaper and would save 
an additional 6.2 million tonnes of carbon 
dioxide. A $600 million gas gamble is a 
high-risk, low-return strategy. 

Finn Peacock, founder, Solar Quotes

I honestly think this is not a decision based 
on ideology or politics. I think it is a decision 
based on fear. The decision makers are 
genuinely scared that we’ll “run out of 
energy”. Rather than ridiculing the decision, 
we need to double down on educating the 
decision-makers and the public on the 
alternative to new gas generation for filling 
the occasional gaps.

Will Mosley, head of business 

development, RayGen Resources

Our long duration [concentrated solar 
power] storage [technology solution] could 
have provided the equivalent grid reliability 
as these open-cycle gas turbines, but at 
lower cost, with zero emissions and 
manufactured in Australia. Unfortunately, 
there was no tender.

Dani Alexander, research principal, Institute for 
Sustainable Futures, University of Technology Sydney

Finn Peacock, founder, Solar Quotes
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Jacqui Fetchet, founder Bright Sparks 

Crew and energy lawyer

From the perspective of young people, the 
$600 million Kurri Kurri gas plant subsidy 
is the Commonwealth government funding 
a stranded asset and turning a blind eye to 
the abundant lower-cost, lower-emission 
solutions available in the market today.  
Post-covid, governments have a unique 
opportunity to build back better – the gas 
plant is a lynchpin of the “gas fired 
recovery” and Australia continues to be a 
global laggard, spending just 2% of 
economic stimulus packages on “green” 
initiatives. This move demonstrates the 
Commonwealth still clinging to the fossil 
fuel industry to fund an otherwise 
uneconomic plant. At the same time other 
governments, investors, financiers and 
voters (especially young people) want and 
are working towards a clean future.

Kane Thornton, chief executive officer, 

Clean Energy Council

Government intervention to directly build 
their own high-cost generation is not only a 
poor use of taxpayer funds but also further 
undermines investor confidence in new 
generation. In the Clean Energy Council’s 
most recent survey of CEOs of Australia’s 
leading renewable energy investors, after 
challenges with the grid, “unpredictable or 
unhelpful government intervention in the 
energy market” rated as the second most 
significant challenge. If Australia is to 
ensure we effectively manage the transition 
of the energy system, we need to restore 
confidence in the role of governments to 
work collaboratively and focus on clear 
market signals for investment and 
customer confidence.

Marija Petkovic, managing director, 

Energy Synapse

It is bewildering that the federal 
government would choose to fund a very 
mature fossil fuel technology, like gas-fired 
generation, especially at a time when we 
should be working towards deep 
decarbonisation of the grid. The ill-thought-
out interventionist approach of the federal 
government continues to create a huge and 
unnecessary risk for private investors in the 
sector. Ultimately, is it consumers who will 
pay for this.

Any Kean, director, Stride Renewables

It is interesting to see this federal 
government intervention, which doesn’t 
appear to be driven by economics or 
competition, both in terms of capital costs 
or ongoing operation.

Bruce Robertson, analyst gas/LNG 

Australia, IEEFA 

The federal government’s gold plating of the 
electricity generation sector will lead to 
higher power prices for consumers. 
According to Snowy Hydro, the government’s 
announced Kurri Kurri plant will operate 
only 2% of the time. Snowy Hydro already 
has a virtually unused gas peaking plant at 
Colongra, just south of Newcastle. It is 
virtually unused – working at just 0.2% in the 
last year. In Australia, gas usage for gas-
powered generation has declined by 42% 
since 2014. We don’t need more gas plants.

Richie Merzian, director climate and 

energy program, Australia Institute 

It should serve as a major warning sign 
that the private sector refused to meet 
Minister Taylor’s deadline of April 30 to 
announce new gas projects, not an 
invitation to force taxpayers to subsidise 
more fossil fuel projects. How bad is the 
business case for Kurri Kurri if Snowy 
Hydro needs the entire $600 million 
capital cost covered by taxpayers rather 
than this handling this all off the  
books? In making this decision the 
government has ignored the advice of its 
own Liddell Taskforce, the Australian 
Energy Market Operator and the Energy 
Security board.  

Marija Petkovic, managing director, Energy SynapseBjorn Sturmberg, research leader battery storage 
and grid integration program, ANU

Kane Thornton, CEO, Clean Energy Council

Any Kean, director, Stride Renewables

“This is not based on ideology or politics — it is 
based on fear. The decision makers are scared 
we’ll ‘run out of energy’.”  Finn Peacock, Solar Quotes
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I
f you want to get tough about shouldering 
coal into the ditch you have to talk tough. 
For US-based Australian serial 

entrepreneurs Saul Griffith and Danny 
Kennedy that means declaring a war 
footing, where the urgency of transitioning 
to clean energy is on par to the United 
States’ response to Hitler.

It was President Franklin Roosevelt’s 
promise of an “Arsenal of Democracy” that 
saw GDP triple and unemployment plummet 
to 1-2% before peace was declared in 1945.

First of all, we need to wake up. To bring 
the climate target below 2°C, let’s face it, 
“we can never build any fossil fuel machine 
anywhere in the world ever again,” said 
Griffith, the founder and chief scientist of 
advocacy group Rewiring America.

If every car, appliance, gas stove, furnace 
– everything – is replaced with a clean 
electric equivalent, that’s a 1.8°C reduction 
“locked in”. And we can give up any hope of 
negative emissions from “any flavour” of 
carbon capture and storage, because “they 
are not going to arrive in time”. There is, 
indeed, no more time to invent anything. 
“Now is go time.” 

“If you are trying to raise hundreds of 
millions of dollars to do something 
completely absurd in energy you need to 

The climate emergency may be harder for 
some voters and politicians to grasp but it is 
no less important. Besides, if there are tens 
of millions of jobs to be had in the world’s 
largest economy, what have you got to lose?

Speaking at a Spark Club event at the 
Fishburners startup incubator in Sydney  
in late May, hosted by Enosi co-founder 
Grant McDowell, Griffith and Kennedy 
drew reams of data from their deep  
personal memory banks to outline the  
scale of the opportunity.

To lead by example, the United States should declare war on the 

inefficient use of dirty energy, US-based Australian entrepreneurs 

Danny Kennedy and Saul Griffith told a Spark Club event.

US must declare war  
on climate for energy 
transition to accelerate
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justify it,” he said. “We need roughly a  
five-year ramp up period which looks like 
building the Arsenal of Democracy, which 
was the mobilisation of US industry to win 
the war.” 

CAST YOUR MIND BACK TO 1973
The reason we know what we know about 
our energy systems is because the oil crisis 
landed on Nixon’s desk in 1973, said Griffith, 
leading into an explanation of why energy is 
described in buckets: industrial, 
commercial, residential, transportation and 
electricity. Back then the White House 
needed to respond to a 15% cut in energy 
supply and introduced standards that cut 
petrol demand, boosted efficiency of 
appliances and promoted energy 
independence. “But you cannot ‘efficiency’ 
your way to zero, no matter what you do,” 
said Griffith. “It has to be a wholesale 
transformation.”

Sadly, we’re still stuck with the 1973 
energy-buckets mentality and “wholesale 
transformation” looks way too hard to the 
majority. “But let’s be really, really honest – 
this is not how economic decisions are made 
… they are made at the kitchen table.” 

Finance is the sticky bit. With most 
households in the US (and everywhere, 
probably) having less than $800 until next 
pay day, it never helps that energy-efficient 
options always costs a little bit more. And so 
junk is replaced with junk. 

Ten percent of energy flow in the US is 
spent in the industrial sector simply pushing 
natural gas and coal around, so a shift to 
almost full electrification can remove an 
“abstract” but significant load. “If you 
reallocate the problem by household you 
start to think about this thing very 
differently.” Quite obviously, the sectors 
should all work together. If only it were 
obvious to them.

Electricity was the 20th century’s 
greatest achievement, said Kennedy, “except 
that we do it dumbly – we burn shit. We now 
have the opportunity to do those things – 
mobility and electricity services – better, 
cheaper, fast and cleaner.” 

Solar and storage will keep falling in price 
and the recyclability of the materials used in 
them is closer to proven. 

“The big difference between the thermal 
business – electricity by fire – is it’s a once-
through-and-done, aspirated-into-the-
atmosphere, poison-your-children, kill-the-
future option,” he said, which does not 
compare well to clean technologies that can 
be built to far exceed demand for the 

cheapest optimised mix. “And then you can 
upcycle the stuff and do it again.”

BEYOND 100%
It’s tempting to set targets for renewables all 
the way up to 100%, “but no-one has ever 
dared to think what’s beyond that,” Griffith 
said. To aim at 100% means solving the 
complexities of balancing daily and seasonal 
use – and hoping expensive technologies 

like hydrogen will prove themselves. 
In the US, overbuilding the system by 

20-25% would be enough to achieve a clean 
grid and a supply of free energy in the 
summer, “but no-one dares to think that big 
because we’ve come from scarcity, and we 
don’t have time not to immediately get to 
the abundance narrative.”

Spark Club co-founder and host 
McDowell pointed to “lots of wartime 
language” in Griffith’s pitch to President 
Biden on the need to move fast. Griffith 
estimates if the US economy was 
decarbonised over 20 years, transport 
included, 60% less energy would be 
required. “The efficiency is in the 
electrification … there is an enormous win 
there” in converting 268 million cars and 
light trucks, 14 million trucks, a million 
buses, 69 million natural gas furnaces,  

10 million fuel oil and propane furnaces,  
40 million natural gas cooking ranges,  
6 million stove tops and 70 million natural 
gas or propane water heaters, among many 
other appliances, to clean energy (all  
quoted without looking at a scrap of paper 
or his phone).

It’s easy to forget the US is a little way 
behind on clean energy. The 2030 
Department of Energy goal for rooftop 

solar is $US1/watt, which was achieved 
long ago in Australia (back in California, 
Griffith is being quoted more than $US5/
watt on a home in San Francisco). The 
country needs 114 million rooftop PV 
systems additional to the 2 million 
completed so far, he said, with net power 
consumption expected to at least double 
after full electrification. All of this extra 
load will require upgrades to network 
connections at 128 million households and 
140 residential buildings, along with 
vehicle chargers. 

25,000,000 TRADIE JOBS
Kennedy estimates it will take 500,000 
homes a month for 20 years in the US to rely 
wholly on clean energy for the country to 
meet any kind of climate target. That’s 25 
million tradie jobs, he said. Governments 

“You cannot ‘efficiency’ your way to zero,  
no matter what you do ... It has to be a  
wholesale transformation.”        Saul Griffith

Saul Griffith leads the charge to clean energy, keenly heard by Danny Kennedy, left, and Grant McDowell.Im
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Africa.” New Energy Nexus works in start-
up support, training and funding in Uganda, 
India, China, Thailand, Vietnam, the 
Philippines, Singapore, Indonesia and  
New York.

Australia could have a valuable service 
economy and value-added manufacturing 
economy, Kennedy said, founded on very 
cheap solar energy – so long as government 
eases the way with clear and sensible 
regulations. 

“Every problem in the future looks like an 
entangled regulatory technology problem. 
We need to have a proactive government at 
every level helping entrepreneurs … if we do 
that, we have everything to win,” said 

Griffith, whose engineering career started 
in the blast furnace at Newcastle, NSW, 
before he found himself completing a PhD at 
Massachusetts Institute of Technology 
(after cold-calling the team there working 
on electronic ink – “I went into MIT 
through the tradesman’s entrance”) and 
then flipping to the West Coast to start 
companies in California, including Squid 
Labs, Makani Power and Instructables.

AN IRRESISTIBLE UPGRADE
How do you convince a government? With 
the promise of jobs. But that in turn relies 
on a population-wide shift in thinking. 
Forty-two percent of emissions and roughly 
40% of energy in the US hinges on decisions 

made at kitchen tables. The average 
household spends $US4,600 on petrol, 
electricity, natural gas and propane. “They 
spend more on gasoline than they do on 
fresh fruit and vegetables, they spend more 
on natural gas than they do on dentistry, 
more on electricity than they do on 
education,” Griffith said. With the falls in 
technology costs and efficiencies possible by 
2024, household energy spend could halve.

Australian households could see 
equivalent savings today, Griffith said, “but 
we don’t do it because we love our Ford 
Rangers.” As PV prices keep falling, savings 
will keep growing. “If you’re a single mother 
in Parramatta or a union member in 
Geelong, that’s what you want to hear – but 
no-one’s telling the story and it’s not 
bubbling up to politics.” Any party that gets 
this message into the electorate’s head is 
guaranteed victory, he said.

Twelve manufacturers turn out almost all 
the appliances that make up consumer 
energy demand in the US. Four retailers sell 
85% of those gadgets, and energy-efficient 
electric options are sold alongside non-
electric/less efficient gear. As industry 
responds to political signalling and 
consumer prices fall in response to scaling 
up of manufacturing, the tide will turn 
against dirty, inefficient alternatives. 

WHAT’S IN IT FOR US
Australia’s part in the global energy 
transition is providing the smarts – 
software, microgrids, grid management 
systems – because it’s “not hugely likely 
we will export 700% of our solar and wind 
in some intermediary” form, Griffith said. 
As for steel and aluminium, it will take 10 
times and double the domestic energy load 
respectively to make the most 
fundamental forms of these metals for 
export. Solar would have to be extremely 
cheap to pull that off. 

The payoff of huge natural grid assets 
linked to manufacturing is that the energy 
storage problem will become much smaller. 
“We’ve just got to understand that selling 
15c/kWh hydrogen and our iron ore to 
Japan to have them very expensively make 
steel is not what will play out if we are smart 
and we go all in on those industries we 
already do some exports in,” Griffith said. 

“That’s how you get 700% renewables. 
That will dwarf by a factor of 10 the income 
we get from coal and fuel exports.” 

Spark Club would like to thank sponsor and 

recruitment specialist Anávo.

love to hear about new jobs, a message he 
and Griffith are eager for President Biden to 
hear. In Australia, meanwhile, we’ve torn 
ahead with rooftop solar and big batteries 
while politicians are defending coal and gas.

“You’ve also got these silly buggers 
blocking EV adoption, as if we make 
markets in automobiles in Australia,” 
Kennedy said. “It’s just denying batteries on 
wheels coming into our lives and becoming 
an asset in the grid.”

Clean electricity makes so much sense in 
Australia, where petrol and gas are 
expensive and solar and wind are abundant 
and cheap. “The profit on our coal exports 
doesn’t pay for the oil we import; we are 

having a dysfunctional conversation that is 
focused on industry and exports … [but] it 
doesn’t make us any money,” Griffith said, 
with Kennedy following, “But we could 
make money exporting good stuff, including 
knowhow and smarts, and it would have a 
really big impact.”

Kennedy is CEO of New Energy Nexus, 
managing director of the California Clean 
Energy Fund and a “career activist”.

California is aiming for 100% renewables 
by 2045, and Kennedy is confident it will 
happen before then. Strong population 
growth and consumerist aspirations in 
other parts of the world will be behind 
ballooning emissions, he says. “The puck 
has gone to Asia, then it will move to 

“Blocking EV adoption ... is just denying batteries 
on wheels coming into our lives and becoming an 
asset in the grid.”      Danny Kennedy
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C
lean energy investors will have been 
encouraged by commitments from 
the leaders of the world’s seven 

biggest economies. Even Australian 
investors. At the G7 summit in June the US, 
Canada, France, Germany, Italy, Japan and 
the UK committed to achieving “an 
overwhelmingly decarbonised power 
system in the 2030s”. As soon as possible, 
they said, they’d phase out support for 
carbon-intensive fossil fuel energy.

Australia isn’t a member but was 
represented by Prime Minister Scott 
Morrison, invited as a guest and looking – in 
our view – increasingly out of step.  

As EcoGeneration readers will know, 
Australia has set no meaningful 
decarbonisation targets in the medium 
term and is refusing to stimulate 
decarbonisation in the way envisioned by 
that G7 announcement by those seven 
powerful economies. 

How, then, should Australia’s clean 
energy industry interpret policies from 
federal and state governments and their 
effects on the market?

Starting at the national level, it’s 
important to note that the federal 
government has no co-ordinated emissions 
policy. It has instead continued to make 
unhelpful interventions, such as the 
decision to fund $600 million towards a gas 
plant at Kurri Kurri, NSW, against the logic 
of AEMO forecasts and statements from the 
Energy Security Board.

If this government’s economic and 
environmental negligence continues 
Australians will be left with a highly 
carbon-intensive economy, just when the 
world is valuing decarbonisation. 
Australians can expect stranded assets, 
trade tariffs, lower foreign investment and 

generation will be more valuable as 
penalties strike carbon-intensive plants. In 
this version, the certainty of direction will 
likely attract Australian institutional 
capital, which can help fund the gigawatts 
of new clean generation Australia needs.

The less optimistic outlook is that we’ll 
have to keep waiting for co-ordinated, 
rational policy. In that case the transition to 
a clean energy system will continue, but it 
will be uneven and inefficient.

Opportunities for profitable investment 
do exist and will continue, but a lack of 
policy and economic predictability will 
likely deter large commitments from 
Australian institutional investors. The 
transition will be in bits and pieces; equity 
investments in the tens of millions, not tens 
of billions. There will be financial winners, 
but the overall transition will be more 
costly, ultimately to be borne by consumers. 

WHICH WAY NOW?
At this time, it looks like the second scenario 
is more likely. Investors like us will still be 
able to find opportunities; there’s clearly a 
need for agile financiers who understand 
the clean energy system and want to help 
catalyse new projects. But as we know from 
the fall of the Berlin Wall, things can change 
quickly when the conditions are ripe. 

We don’t want to predict what will be the 
final factor that would force Australia to 
become more aligned with major economies. 
But whatever happens, Australia needs to 
transition to clean energy as soon as 
possible, for everyone’s well-being.  

perhaps even punitive treatment at the 
hands of our most valued trading partners.

And while our federal government doesn’t 
appear to see the value in clean energy 
assets, international investors do. It was 
international investors who recently 
committed to pay a healthy $1.75 million per 
megawatt for New Energy Solar’s Beryl and 
Manildra solar farms. This investment is 
consistent with recent activity: the majority 
of recent solar and wind farms were built 
under international ownership.

It’s also worth understanding how other 
governments are planning to address the 
energy transition. State governments have 
stepped in to set science-based targets for 
decarbonising their parts of the energy 
system. And while the ambitions and 
direction are appropriate, particularly in 
supporting electricity grid augmentation, 
the policy to support investment in new 
generation is flawed. Supporting large 
volumes of new investment in power 
generation using contracts for difference 
and reverse auctions will distort the market, 
as Energy Security Board chair Kerry 
Schott has said. 

Meanwhile, government bodies such as 
the Clean Energy Finance Corporation 
continue to play an important role 
supporting the energy transition but are 
more targeted to Australia’s transmission 
infrastructure, pumped-storage facilities 
and broadening into the agriculture and 
transport sectors. These are all crucial parts 
of the energy transition, but the CEFC’s 
support appears to be shifting away from 
directly funding renewable energy 
generators like solar and wind farms.

And adding to all this policy uncertainty 
are the major regulatory changes being 
considered, such as in the Post-2025 Market 
Design work underway by the Energy 
Security Board.

So, with all these mixed signals, there are 
several ways this puzzle might resolve.

The optimistic outlook says that – in line 
with the international investors’ relative 
confidence – Australia’s recalcitrant 
emissions settings will move towards 
international consensus, and clean energy 

As major economies agree on a 

deadline for decarbonisation 

investors are watching Canberra 

for a signal to commit, write Lane 

Crockett and Fergus Pitt.

Global net-zero ambition 
puts Australia at crossroads 

Lane Crockett and Fergus Pitt are 
executives at Impact Investment Group.
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RESEARCH

M
ore than 2.5 million rooftop PV 
systems are connected around the 
country and one estimate says about 

110,000 of them include battery storage. 
This legion of distributed energy resources, 
or DER, is growing – but how effectively can 
these assets be recruited to help when the 
entire electricity system suffers a shock? 

A new study at the University of NSW in 
Sydney aims to understand the role DER can 
play as problem-solvers in the grid.

The project will look to identify how 
these assets respond to contingency events 
such as the sudden loss of a large generator 
or transmission line, while also assessing 
opportunities for DER and rooftop solar PV 
to further protect the NEM from such 
events in the future.

The study will improve data capture, 
assess inverter behaviour, inform the 
development of new standards and set up 
tools and frameworks for long-term 
monitoring of solar and DER asset 
behaviour.

University of NSW research associate 
Naomi Springer says it’s especially 
important to know how inverters are 
behaving during disturbances. “Inverters 
have a wide range of really exciting 
capabilities and we’re really wanting to 
understand what they’re doing at the 
moment and how we could potentially 
improve how DER can help support the 
system,” she tells EcoGeneration.

Part of the study will aim to determine 

electricity rules, including non-credible 
and potentially credible contingencies. 

An example is the separation of South 
Australia and Queensland from the 
National Electricity Market in August 2018 
following a lightning strike near the  
NSW-Queensland border.

“That’s the type of event where you can 
see really big voltage or frequency 
deviations and potentially widespread 
response from DER,” Springer says.

Community batteries haven’t been 
included in the study. “We’re not 
developing a model that will be relevant  
to community batteries.”

Data for the research will be supplied by 
software company SolarAnalytics and 
sourced from its network of customers.

“We’ll be looking at what is actually going 
on in the field and building on work that 
we’ve done over the last few years with 
AEMO and SolarAnalytics in that area,” 
Stringer says. “SolarAnalytics has a 
substantial customer base across the whole 
of the electricity market.”

Virtual power plants are already meant to 
be operating in this area, as well as earning 
revenue for their aggregator-operators for 
providing services to the grid, but they are 
still relatively immature. Springer 
acknowledges there is lots of opportunity 
for VPPs to do their bit to restore calm to 
networks in times of stress.

The Australian Renewable Energy Agency 
is providing $981,000 in funding for the 
study, which is expected to cost $2.1 million. 
The Australian Energy Market Operator and 
solar monitoring company Solar Analytics 
are also partnering on the UNSW project, 
which will run over three years.  

how many systems – be they PV generation 
or storage – it takes to have a statistically 
significant impact on the grid in times of 
need. “That’s an area as an industry we need 
to think about as we are shifting to more 
and more decentralised energy and needing 
to use to understand what’s happening,” 
Springer says.

AEMO’s Renewable Integration Study has 
identified a high penetration of rooftop solar 
presents challenges to power system security 
and that the impacts of it are already 
occurring and expected to increase over the 
next five years. The researchers will assess 
inverter compliance rates, identify possible 
improvements to existing inverter standards 
and provide AEMO with tools to more 
effectively operate a power system 
incorporating high levels of rooftop PV.

The researchers will apply the definition 
of contingency events used in the national 

How useful can Australia’s vast army of distributed energy resources 

be when the grid suffers a shock? A new study aims to find out.

Emergency role for rooftop 
solar and storage

UNSW researchers (left to right) Anna Bruce,  
Iain MacGill and Naomi Springer. Im
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SMART SYSTEMS

A
s variable renewables enter the grid 
they are learning the tricks about 
selling their product – electrons – in 

an open market. For solar and wind plants 
it’s a fairly simple case of trading in the 
energy market, with a little bit of nuance 
around frequency control ancillary services 
(FCAS) charges. Batteries, however, will 
trade eight FCAS markets – so because a 
battery qualifies as generator and load the 
person making trading decisions must 
forecast an optimal mix for 18 markets. 

And it’s not just a case of making that 
decision for the next five minutes. The 
battery-owner might be better off charging 
when power looks expensive – an edge-of-
the-seat decision – based on the hope it can 
sell into an even pricier market many, many 
hours into the future.

“You very quickly get to hundreds of 
thousands of decisions ... every five minutes 
in order to optimally operate a battery in a 
dynamic market like the NEM,” says Matt 
Penfold, vice-president commercial of 
Fluence, a US-based company that last 
October acquired algorithmic trading and 
bidding optimization platform AMS.

Profitable operation of a wind or solar plant 
will involve looking ahead to see whether 
energy prices for the next half hour will be 
higher than the cost of generation. “If you’re 
coming out ahead, you want to generate,” says 
Penfold. “But if you think the price is going to 
settle below your breakeven price you want to 
bid to curtail and avoid generating.”

That’s the case for renewables. For a 
battery, it’s a lot more complicated.

A battery qualifies as generator and load, 
and the owner needs to manage the state of 
charge to make the most of future 
opportunities. This means guessing price 
outcomes well beyond the next half hour. 
Those forecasts are the basis for an 
optimisation program that returns the best 
outcome for a combination of energy and 
FCAS products the asset should participate 
in and when. “Once we’ve made that 

Australia. Since then, October 2020, AMS 
has been bought by Fluence and an extra 
1.5GW is being traded via the platform. New 
customers signed up in Australia over the 
past six months include Spark Renewables 
and BJCE, bringing the total capacity using 
the platform to 3.4GW (contracted or 
deployed). The company claims 18% market 
share of solar and wind plant capacity on 
the NEM and a 60% slice of the software 
bidding market.

LARGE CHARGE
As more batteries are connected to the grid 
– and there are about 3GW of projects in 
various stages of approval – the FCAS 
markets are expected to thin out. FCAS 
prices are a function of supply and demand, 
Penfold says, and a “big wave” of batteries 
are expected to connect by the middle of 
next year. This new supply will be balanced 
in the long term by the exit of coal 
generators, the traditional dominant 
participants in the FCAS market. 

The steady replacement of dispatchable 
generation with variable renewables will see 
demand for ancillary services increasing, a 
trend predicted by the Australian Energy 
Market Operator. As it’s impossible to predict 
the next 20 years let alone the next five 
minutes, Penfold says market participants 
shouldn’t feel complacent. The past summer 
was easy going for the NEM but anything can 
happen. “I don’t believe the FCAS prices and 
battery revenues we saw this past summer 
are going to be representative of what we’ll 
see moving forward,” he says. 

The FCAS “goldrush” has a little bit left to 
run, and as coal is retired and the AEMC 
introduces additional FCAS markets battery 
owners will need to be nimble. “Fast 
frequency response and fast-ramping 
products can be quite valuable and 
important parts of balancing the grid.”

Take a look at Ireland, which has 
implemented a two-second fast frequency 
response market with a scaling tariff for 
response to within 150 milliseconds. The 
move has accelerated investment in batteries.

Rapid uptake shows significant appetite for 
software to boost the value of renewable 
energy assets and/or utility-scale batteries.  

determination based on all the risks and 
uncertainties that can materialise, we then 
translate that target dispatch into a set of 
bids,” says Penfold, an Australian, speaking 
from his base in San Francisco.

This is all still an educated guess. It’s only 
when the market settles and the energy is 
traded that the result is known. 

How accurate a forecaster, then, is the 
Fluence platform? For battery assets in 
Australia this can only be estimated using 
simulation, where bidding for an imagined 
asset is compared with how the market 
played out. The team has been running a 
virtual storage asset since 2018 and has seen 
simulated revenue reaching 80-90% of the 
theoretical maximum revenue.

A simulation is mentioned here because 
the Fluence platform is not connected to any 
local large-scale batteries yet. “We’ve signed 
some contracts,” Penfold says. “There are 
only five utility-scale batteries in Australia 
at the moment … we’re on our way to the 
first one going live.” In California, the 
platform is optimising dispatch of the 
182.5MW/730MWh Elkhorn battery owned 
by PG&E at the Moss Landing gas plant. 

Relative to a human strategy, an automated 
trading platform boosts revenue for a wind or 
solar plant sometimes by more than 10% over 
12 months, Penfold says. When trading a 
battery’s services, the benefit of automation 
over human effort can be additional revenue 
in the range of 50% to more than 100%. 

It took two years for AMS to sign up its 
first 2GW of large-scale generation in 

Battery-owners who underestimate the complexity of trading their 

asset’s services can expect to miss out on revenue rewards.

Trading smarts will define 
success for grid storage
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T
he transition of the grid to greater reliance on 
renewable sources of energy is a huge and 
extremely complex problem to solve. It also 
doesn’t help that people like to fi ght about it 
and accuse each other of being stuck in the 

past, ideologically corrupted or following a fanciful 
dream. Meanwhile, the participants in the energy system 
– which includes everyone from operators of coal 
stations to investors in wind farms to the neighbourhood 
posse of solar-owners – follow a natural tendency to be 
somewhat biased. We are human, after all.

Stuck in the middle, attempting to match hopeful 
consumer expectations with dull economic forces, is the 
Australian Energy Market Commission. 

The AEMC’s role is to write the rules that bound the 
electricity, gas and energy retail markets. As the old one-
way electricity system is replaced by a dynamic mix of 
unpredictable solar and wind, the rules must change. 

This year, the AEMC has been toiling over changes 
to the rules it hopes will acknowledge the rapid 
growth of rooftop solar, and in particular the e ects 
of midday PV exports that are pushing demand to such 
low levels that some networks are experiencing or 
anticipating instability.

Reforms proposed by the AEMC have included the 
possibility of solar export charges, which some in the PV 
industry interpreted as a dark cloud on the horizon. 
EcoGeneration spoke to AEMC chief executive Ben 

Barr to get an idea of what it means to steer the grid 
through a churning sea of change.

The AEMC wants “what’s best for consumers and the 

energy system”, and here we are in a world where 

people are being told they can bypass the energy 

system if they buy solar. How do you see it?

When we look into the future, that role of consumers is 
absolutely going to be at the heart of the new energy 
system – and so it should be. The transition underway in 
Australia is happening at the large end of town but the 
revolution at the household end is just as important. The 

Australian Energy Market Commission 

chief executive Ben Barr knows you can’t 

please all the people all the time — but 

someone has to write the rule book.

THE 
RULE-
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“The transition underway in Australia 
is happening at the large end of town 
but the revolution at the household 
end is just as important.”
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way we see the system evolving is this new 
technology that Australians love so much 
– whether it’s solar PV, batteries or 
eventually electric vehicles – if you integrate 
that into the existing poles and wires 
system, you get the benefi ts of the existing 
electricity system for yourself but also 
everybody else who connects. That is where 
we see it going. 

Do you have any general comments on 

the uptake of rooftop solar — could it 

have been better managed?

The thing that has happened over the course 
of that time, over the past 10-15 years, is the 
price of solar panels has come down so 
signifi cantly that customers have got larger 
and larger systems. We now have about 20% 
of households with rooftop systems, which 
is a massive boom from 0.2% in 2007, and 
we don’t see it slowing down. 

People have constantly underestimated 
the uptake of solar over that period. It’s 
here, customers love it, and we want to 
make sure they get their preferences but 
integrate it in the right way. 

That’s why we’re looking at not just 
today’s issues with the integration of 
distributed energy resources, whether it’s 
solar or batteries, but what’s going to 

Ben Barr says residential solar must be integrated in 
the right way if it is to continue its strong growth.

INTERVIEW

ECO0821_40-43_AEMC Ben Barr.indd   41ECO0821_40-43_AEMC Ben Barr.indd   41 29/6/21   4:07 pm29/6/21   4:07 pm



42  |  ecogeneration  August 2021 www.ecogeneration.com.au

happen over the next 10 to 20 years. We’re 
going to have a system where it will be more 
likely than not that customers will have 
solar on their roof and along with that will 
come batteries on wheels – EVs – and you 
want to be able to integrate it in a way that 
the system will cope. 

We were in a place where it didn’t really 
matter; the grid could cope with large [PV] 
systems depending on where you were. It 
was in customers’ interests to take up PV. 
But we are reaching that tipping point 
where we have 20% of customers [with PV] 
and we need to look forward and get the 
rules right so everyone benefits.

The draft rule change suggesting solar 

export charges got a reaction from the 

solar industry. Do you think they were 

genuinely surprised?

The reaction was focused on one part of the 
rule change. The thing that’s missing when 
I’m talking to the solar industry is the really 
profound change, which is for the first time 
ever recognising export as a service for 
poles and wires or network businesses. That 
is a profound change. 

At the moment, you get connected and 

you can get exports away if there is capacity 
in the system. Those network businesses are 
designed and the regulatory framework is 
set up for them to get electricity to your 
house, not from your house. This profound 
change means that those network 
businesses have to design their networks to 
get exports from your house into the grid in 
the most effective and cost-effective way. 
That will mean they’ll start investing more 
and more in the technology that can do that. 
Up until now there hasn’t been an incentive 
or an obligation for them to do that.

Export pricing, or two-way pricing, is not 
a new idea, and it’s only one part of the 
reforms. It’s come through ARENA’s 
distributed energy integration program 
process and come to the commission from 
the Total Environment Centre, the 
Australian Council for Social Services, the 
St Vincent de Paul Society and the South 
Australian Power Network. 

I think that’s really interesting; you’ve got 
people who are concerned about consumers, 
people who are concerned about the 
environment and a poles and wires network 
business that is concerned about the lights 
coming on. They’re the sorts of things the 

commission grapples with – how do we get 
the best for those interests. 

The reforms we announced in the draft 
are about setting us up for the long term, not 
just for solar but for batteries and EVs, 
putting that obligation on network 
businesses for the first time. 

They’re going to have to think about 
designing the network [to manage] exports 
from houses into the grid in the most 
efficient way, and then giving them some of 
the tools to do that, which is the two-way 
pricing. That also can provide an incentive 
for batteries and EVs to get their exports 
back in and get rewarded for it at the times 
of the day the grid needs it.

How varied are the networks in their 

preparedness for change and in their 

technical sophistication?

They are varied. SA Power Networks, who 
are dealing with the highest level of solar 
PV, are more progressed. Different 
networks, no matter where they are, are all 
grappling with this issue. The rule change 
recognises that, because it comes into effect 
when the next period for that particular 
network takes effect. There is going to be a 
couple of years of consultation with 
consumers before any of these changes 
actually impact on them.

Do the networks talk to each other or 

keep to themselves?

They do, absolutely. They get together 
through Energy Networks Australia, the 
peak body, to talk about policy issues and 

INTERVIEW

“This profound change means that those network 
businesses have to design their networks to get 
exports from your house into the grid in the most 
effective and cost-effective way.”
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learn from each other. It’s not that they are 
not sharing their approaches but more that 
those at the pointy end – South Australia 
and to a lesser extend Queensland and 
Victoria – are grappling with it earlier than 
other states and territories.

How can consumers understand that 

they can become more active in their 

energy use and less passive?

I think solar customers are the most 
informed. In my experience in dealing with 
solar customers, because they have made 
that decision to invest they are the most 
informed and engaged of most consumers 
about electricity and what it can do. They 
are investing in it; they want to understand 
what their investment can return for them 
and they generally are fairly well informed.

What would make consumers engage  

with energy efficiency and understand 

pricing signals? Are we ready to change 

our behaviour?

The good thing is that the technology is 
coming along to make it easier for 
customers. These rule changes aren’t all 
down to consumers changing their 
behaviour; they are actually about poles and 
wires and network businesses changing the 
way they operate and making sure they have 
the technology that has better flexibility – 
where solar or batteries are on the network 
and how they can manage it to get more 
exports on. 

You’re seeing other technologies come in 
which allow customers to set and forget 
rather than having to actively manage their 
electricity system. I don’t really want to 
actively manage my electricity system either.

What would you like the rooftop solar 

industry to understand about the 

AEMC’s role?

Our role at the commission is to be the rule-
maker for the national electricity system. 
We are keen to talk to the industry and we 
do speak to the industry. Really importantly, 
these rule changes are about getting more 
solar into the grid — more distributed 
energy, whether it’s batteries or EVs 
integrating in a way where everyone can 
benefit. We don’t want people being told 
they are getting a zero export limit because 
there is congestion in the grid. 

Do you have any feelings about subsidies 

that support rooftop solar?

Governments rightly have recognised the 
clout of solar in decarbonising the sector 

and that is, generally speaking, why those 
subsidies are recognising the benefits they 
provide in carbon reduction, so I think 
that’s a totally appropriate thing for 
governments to do.

How about the level of subsidies to 

support storage?

That’s an issue for governments who want 
to see a technology come in. Different 
governments have different programs 
around storage. The commission’s rule 
change around two-way pricing is an 
incentive for storage. It’s a different revenue 
stream for home batteries, where you make 
sure you charge it in the middle of the day 
from your solar system and get back into the 
grid to get paid when it’s needed.

Are you nervous that EVs will come 

along and push up peak demand as 

owners charge without consideration  

for the grid?

I’m not nervous but I definitely want to look 
forward and ask, how do we get that right? 
That will be a key driver for this change: 
how do we get that right, how do we make 
sure network businesses are thinking about 
the integration of EVs in a way that doesn’t 
stuff it up. And also, that they have the tools 
to send out incentives for when is the best 
time for people to charge. You’ve got to work 
through that issue because there is also a 

convenience factor for customers with EVs. 
It’s important they consult with customers 
around what suite of those charging options 
are going to work with people.

Are you secretly or not-so-secretly 

hopeful networks will invest in 

community batteries or be involved in 

trials of virtual power plants?

What we are really keen for them to do is 
invest in the technology or make the 
cheapest most efficient changes to the 
network to integrate DER [distributed 
energy resources]. We’re not going to sit 
here and say what that is, because we don’t 
run the networks, but whether it’s changing 
the voltage control or putting in the Google 
Nest for the network, whatever that is, we 
want to give them the tools to do it and then 
hold them to account for that.

How have previous roles set you up for 

your job at the AEMC?

I’ve worked for a very long time in energy 
and climate policy in Australia – 17 years in 
Queensland and for the Commonwealth. 
Working for consumers in government at 
the front end gives me a good sense of 
what’s important to residential households 
but also of the importance of really thinking 
through the long-term implications, and 
that’s what the commission’s all about. So 
I’m really happy to be here.   

INTERVIEW

“We don’t want people being told they are  
getting a zero export limit because there is 
congestion in the grid.”
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CEC WIND INDUSTRY FORUM

T
he energy transition is gathering 
pace as governments and industry 
around the world target deep 

decarbonisation. In Australia, developers 
and investors are caught on a seesaw as the 
federal government appears bent on 
supporting old technology. The opening 
plenary session at the CEC Wind Industry 
Forum took the pulse of a sector that always 
seems to be running uphill.

Powering Australian Renewables CEO 
Geo�  Dutaillis said customers should be 
acknowledged for driving the transition to 
clean energy as much as governments and 
boardrooms. “Customers are changing their 
buying preferences and being much more 

developers are made to clear ever more 
hurdles before their shovels can be put to 
work. “The sites are more complex, they’re 
reviewed with greater scrutiny and … 
perhaps two years of ecological surveys are 
being required rather than just one,” she 
said. “It’s just harder. It’s been a tough year. 
It’s taking longer.” Crossing state borders to 
meet landholders has meant applying for up 
to fi ve passes. “Landowners are key to 
projects and there is no other way of dealing 
with them [than face-to-face].”

PANDEMIC STOP-AND-START
Other than brief shutdowns of Vestas 
projects in Australia and New Zealand, 
Cowling said covid-19 was most keenly felt 
via its e� ect on movement of workers. 
“Labour is in short supply and cannot be 
augmented from overseas,” he said. “That’s 
huge in our game.” Personal stories have 
been wrenching, he said, with some workers 
separated from families in Europe for up to 
14 months. “Everything just took longer 
because we didn’t have the right people 
when we needed them.”

As for energy users supporting the 
development of wind projects by signing 
power purchase agreements, Green Energy 
Markets director analysis and advisory 
Tristan Edis said 2020 was defi ned by being 
the year “the Queensland government got 
o�  their butts” on the back of a tender before 
the election. A fl ood of PPAs followed, he 
said. Not all deals supported new projects, 
however. “They’re signing up with 
gentailers and buying LGCs from projects 
that were supported o�  PPAs 12-24 months 
ago,” he said. That’s about 7,000GWh of 
additional demand for LGCs, but it leaves a 
surplus of 13,500GWh of additional 
generation before accounting for new 
projects. “There is just such a surplus of 
LGCs out there.”

States’ support for clean energy is 
welcome but the ongoing growth of rooftop 
solar is only going to push daytime prices 
lower, a� ecting revenues for wind. “The 

A panel of experts at the CEC’s Wind Industry Forum in May weighed 

the rigidity and complexity of the current market with optimism for 

future opportunities as the NEM is weaned off coal.

Tough to connect, taking 
longer, worker shortage: 
wind sector’s hard year
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THE PANEL:

Peter Cowling, country head Australia and New Zealand, Vestas
Geoff Dutaillis, CEO, Powering Australian Renewables
Tristan Edis, director analysis and advisory, Green Energy Markets
Anna Freeman (moderator), director energy generation, Clean Energy Council
Catherine Way, director country manager, DP Energy

demanding,” he said. “It goes to the 
electrifi cation of everything around us … 
which will lead to increased demand, which 
is what we need to deliver as an industry.”

With Octopus Investments claiming 
institutional investors are weighing 
$US1 trillion worth of opportunities in the 
sector, Vestas country head Peter Cowling 
said in Australia the connection process is 
arduous and long-winded. “There is quite a 
backlog of projects that are pushing their 
way through the connection process,” he 
said. “We haven’t ever been quite as busy.”

Catherine Way, director country manager 
at DP Energy, agreed that investor 
eagerness is being hosed down slightly as 
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silver lining is that as solar carves out 
middle-of-the-day demand, that potentially 
knocks o�  a coal generator … and prices rise 
in all the other times of the day, which is 
great for wind.”

Edis cites research he worked on which 
predicted fi ve coal generators will be 
unprofi table by 2025, based on assumptions 
about approved wind and solar projects and 
the growth of rooftop PV. “The thing is, if 
the government doesn’t want them to go it 
can do things to make sure they remain in 
the market,” he said. 

The fact that the Victorian government’s 
deal to keep the Yallourn coal station open 
until 2028 is secret will only deter new 
entrants. Yes, the government should be 
concerned about energy security, but there 
are ways to design capacity to encourage 
new dispatchable capacity, he said. “The 
deal with Yallourn is appalling.”

Dutaillis nodded in agreement. “Capital is 
there, it just has to have certainty to get its 
return,” he said. “Interventions or 
challenges with the transmission network 
or the market design are creating an 
uncertain investment environment.” As a 
consequence, wind and solar are in “stall 
mode”. Cowling at Vestas sees trouble on the 
horizon. “I fear we will hit a brick wall in a 
couple of years where, if the grid ain’t ready, 
we will run out of opportunities to connect.”

BRING EVERYONE ALONG
While engineers and fi nanciers toil away at 
the transition to clean energy it’s easy to 
forget coal pays people’s wages. “Whole 
towns are built around coal,” said Way. “It’s 
a jobs issue – and both sides of government 
are really concerned.”

She’s seen it at Biloela, Queensland, where 
DP Energy is working on a 400MW wind 
farm. The town is near the Callide B and C 
coal stations, worth more than 1.5GW to the 
grid. “That town can see that they need to 
transition, but it’s tricky for a council. For an 
e�  cient transition it needs to be done at a 
federal level.”

Way suspects more Australians are 
employed thanks to coal than renewables. 
“What I fi nd engaging with communities is 
the fear of change and not being quite sure 
what [a wind farm] will look like is a big 
driver for why people don’t want 
something.” Asking a community to 
contemplate one project is one thing, she 
said, but expecting them to agree to multiple 
projects associated with the development of 
a renewable energy zone is something else. 
“I think that’s going to be quite a challenge.”

Everyone agrees there is no transition 
without transmission (to borrow a quote). 
“There is also no transition without a 
signifi cant step-up in storage,” said 
Dutaillis, pointing to long-duration and 
inter-seasonal storage as a looming issue. 
“We can see the states intervening there 
because the market signals are not there yet 
for long-duration storage. You think it’s 
hard to get a wind farm up? Talk to all the 
people trying to get pumped hydro up.”

If a simple solution is to add storage to 
older facilities who may have paid o�  their 
debt, “technically it is almost impossible,” 
said Cowling, pointing to onerous grid-
connection rules. “We need to have a 
discussion with AEMO about that, and 
TNSPs … it is devilishly di�  cult.”

OFFSHORE ON APPROACH
Approaching the fi nal straight in the 
plenary session, Freeman turned the topic 
to o� shore wind. Enormous projects are 
planned o�  the coats of Victoria, Western 
Australia and NSW, which Cowling puts 
down to a dramatic fall in costs. “Australia 
is unusual for o� shore [wind] in that we 

have such extraordinary onshore resources, 
but I do think there will be a place for 
o� shore,” he said.

Whether all projects will be realised is 
another matter and will probably rely on 
identifying complementary generation 
patterns to onshore generation. Edis 
recounted a discussion with developers of 
the 2GW Star of the South facility planned 
for the Gippsland coast where modelling 
shows strong generation during the evening 
peak. It may come down to consumer 
willingness to pay a premium for power 
from turbines that can’t be seen or heard.

Venturing further, Edis suggested it 
would be naive to underestimate the peak-
supplying potential of electric vehicles. 
Imagine a near-future where 70% of cars 
are EVs and owners are happy for 10kW of 
their 70kW batteries to be available to the 
grid. “If you make that able to connect and 
generate, to supply electricity to the 
wholesale peak, it just destroys some of 
these arguments about not having enough 
capacity in the peak,” he said. “That’s the 
challenge for o� shore wind – competing 
against storage.”  

CEC WIND INDUSTRY FORUM
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Projects are progressing slowly as 
connection issues and covid-19 

cast shadows over the industry.
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ENERGY TRANSITION

W
ind and solar generation 
technology may have decades of 
research and development behind 

them but they are only as reliable as the 
weather. All it takes are clouds or a ghostly 
stillness for multimillion-dollar facilities to 
see their output dwindle.

That’s to be expected. But owners of 
scheduled wind and solar plants know they 
are on the hook to fulfi l the Australian 
Energy Market Operator’s supply 
expectations so it can in turn meet 
predicted demand. AEMO issues its supply 
instructions every fi ve minutes.

But there is a problem.
“Things happen a lot faster than fi ve 

minutes in an electrical grid,” says 
Fulcrum3D founder and managing director 
Dr Colin Bonner.

That’s where the frequency control 
ancillary services – or FCAS – market comes 
in, where AEMO measures what the 
generators are generating and looks at the 
e� ect of that aggregate supply on grid 
frequency. If frequency is above 50Hz then 
supply is in surplus and demand needs to 
rise; if it’s below 50Hz supply needs to rise.

“The frequency is an indication of the 
grid’s health,” Bonner says.

GIVE AND TAKE
Solar farms and wind farms cannot provide 
FCAS services. Instead, if a generator is told 
by AEMO to supply so many megawatts of 
power and does not meet that target, it will 
be charged “causer pays” FCAS payments to 
cover what it will cost AEMO to purchase 
that power elsewhere. 

“Because that wind [or solar] farm did not 
do what AEMO told it to do, the rationale is 
that they caused that disruption and they 
have to pay for it,” Bonner says.

FINER FORECASTING
For AEMO to instruct a generator to supply 
a certain output in fi ve minutes’ time it must 
have an idea of irradiance and wind 
conditions fi ve minutes into the future. To 
do this it relies on satellite data.

A few years ago wind and solar farm 
owners pressed AEMO to suggest they could 
do a better job of predicting generation than 
the market operator. That led to AEMO’s 
and ARENA’s short-term forecasting 
program, where an asset owner has the 
option to reduce vulnerability to causer pays 
by providing their own forecasting. “AEMO 
doesn’t really have a high-resolution data 
feed,” Bonner says. “It’s almost impossible 
to do fi ve-minute power forecasting form 
satellite at high accuracy.”

That’s where Bonner’s company 
Fulcrum3D comes in. He says plant owners 
can do a better job by running their own 
onsite forecasting systems. “Then they can 
provide high-accuracy forecasts of what 
they can generate to AEMO,” he says.

By assuming generation for the next fi ve 
minutes will be the same as what it is now, 
AEMO has been “signifi cantly” wrong at 
certain times of the day for certain solar 
farms and signifi cantly correct at others, 
Bonner says. 

If there was a perfect forecast at most 
wind farms, FCAS costs would be about half 
current levels, he says. For solar farms, if 

Wind and solar are intermittent, so for 
them the “causer pays” FCAS system looks a 
bit cruel. Coal and gas plants will have 
hardly any problem meeting hard targets, 
whereas all it takes for a solar or wind plant 
to fall short is a cloud to fl oat over or the 
wind to drop.

Historically, AEMO would forecast 
output for wind and solar farms and issue 
dispatch targets. “The wind or solar then 
drops – something natural and perfectly 
normal happens – and the solar farm or 
wind farm doesn’t meet AEMO’s forecast.”

Forecasting wind and solar generation is 
one thing but predicting FCAS costs looks to 
be just as hard. Forecasts for FCAS costs are 
often too low in developers’ project plans. 
What’s perhaps most scary is that some 
proponents are working on projects with no 
idea of how the market works. 

“We’ve sat down and spoken with 
developers who weren’t aware of FCAS at 
all,” Bonner says. “It’s not in their business 
model at all. There is certainly some 
learning going on in the industry. They were 
newer players but they were well into the 
land acquisition and connection phase of 
development.”

Bonner says that although the FCAS 
market has been increasing over the past 
fi ve years it won’t necessarily keep 
increasing as renewables supply more 
power in the grid. 

Owners of wind and solar plants 

who are struggling to understand 

or control FCAS costs may be 

underestimating the power of 

forecasting technology.

Forecasting a route 
to lower FCAS costs
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Plant owners who do their own 
forecasting may see costs fall.
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ENERGY TRANSITION

there was a perfect forecast the majority of 
solar farms would see FCAS costs fall by 
80%. That’s a lot of wasted money. 

DATA DIVE
Fulcrum3D’s sodar product is similar to a 
sonar on a submarine, where technology in a 
cubic-metre box scatters sound o   the 
atmosphere to measure wind speed between 
40 and 200 metres up. Before a wind farm is 
constructed sodars can be deployed around 
a site and moved every few months to plot 
detailed maps of an area, “to reduce 
uncertainty” for a project.

In its ARENA thesis Fulcrum3D placed 
sodars 10-15km upwind from a site to 
measure changing windspeed, to predict 
ramp rates. Its research suggested the 
majority of wind farms on the NEM can 
achieve “a very good forecast” using scada 
data alone. “There might be a point in the 
future where upstream monitoring is 
required for wind farms, but in the current 
FCAS market we were able to achieve zero 
user pays with scada data only,” he says. 

Fulcrum3D’s CloudCAM technology 
identifi es, tracks and predicts cloud 
movement over solar arrays. It is being used 
to monitor 12GW of projects in the pre-build 
phase and is forecasting for 2GW of 
operating wind and solar on the NEM, with 
another gigawatt expected this year. 

The company is working with advisory 

fi rm Energy Estate to raise $3-5 million for 
international expansion. In November last 
year it opened an o�  ce in Michigan, a state 
in the US mid-west, with hopes to have a 
system in place by June. 

“There is a massive opportunity to 
showcase Australian tech,” he says. “And we 
do have a competitive solution.”

The world is watching Australia to see 
how renewables are being rapidly integrated 
into a vast and sparse grid, he says. “The 
technical issues Australia is solving now are 
the issues other grids will encounter in 

coming years. It’s fair to say Australia is a 
testbed for integration of high levels of 
renewables in a fringe network.”

On the market in general, Bonner says 
he’s excited about hydrogen (“It’s the way of 
the future”) and is otherwise busy studying 
cyber security part-time to understand 
tomorrow’s tech from the inside out. “In the 
IoT age – another industry buzzword – we 
quite often see subpar devices used in 
applications where they should not be used.” 

When your business is forecasting, you 
had better trust your technology.  

“We’ve sat down with developers 
who weren’t aware of FCAS at all.”

Colin Bonner, Fulcrum3D

Fulcrum3D managing director and co-founder Dr Colin Bonner, left, and national operations manager Paul 
Copestake with one of the company’s sodar units, ready to be deployed so it can scan the sky for data.

Sodar units can be moved around a site in 
development so a resource map can be plotted.
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E
lectric vehicles have the potential to 
provide an enormous aggregate 
service to the grid, not to mention our 

lungs, but let’s not forget electric buses.
About 20,000 public transport buses are 

employed across the country, shu�  ing 
Australians between stops, or about 
100,000 if you include private fl eets and 

and the requirements for charging gear. In 
NSW, about 8,000 government buses will be 
electric by 2030; Victoria has started a zero-
emission bus trial and will stop buying 
diesel buses by 2025; and the ACT is moving 
to electricity part of its bus fl eet.

“Each state is moving at a di� erent pace 
but all signs suggest signifi cant conversion 
from diesel to electric in the next decade,” 
says Enel X head of Asia Pacifi c Je�  Renaud.

Well known as a leading aggregator of 
demand response services to large 
industrial energy users, Enel X is working 
with fl eet owners to get the ground ready 
for electric buses. The task includes 
assessing upgrades required to convert bus 
depots from low load centres to far greater 

school buses. If public transport buses in 
every state were all electric and connected 
to the grid, that would add up to about 
7GWh or so of capacity. 

This massive magnitude of new storage 
won’t appear on our roads overnight (or 
ever), but owners of bus fl eets are thinking 
about the transition to electrifi ed vehicles 

If drivers are slow to upgrade to EVs maybe owners of bus fleets will surprise us all by rolling out 

new clean rolling gear? They will need to have a lot of charging smarts in place to do so.

Next stop, the gigawatts 
of electric buses waiting 
to connect to the grid

About 8,000 NSW buses 
will be electric by 2030; 
Victoria has started a 
zero-emission bus trial.
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ones, with charging hardware and a 
software offering that will orchestrate 
charging to optimise the cost of power and 
fleet timetable. Enel X will also manage 
long-term energy supply arrangements with 
options for 100% renewable power.

NOT SO FAST
The battery in an electric bus is generally 
350-400kWh and timetable scheduling will 
allow for cheaper alternatives than 
expensive rapid charging. 

“There should be enough downtime in the 
day-to-day life of a typical bus to allow them 
to charge at the depot on a more moderate 
scale,” Renaud says, “which is still fast by 
typical EV standards.”

Renaud suggests a 150kW charger 
would be able to charge a bus in a few 
hours, with the possibility of a depot also 
hosting a smattering of fast chargers – or 
“opportunity chargers”. The fit out would 
amount to one charger for every two 
buses, as a rule of thumb.

It’s too soon to predict how these 
gigawatts of new load connected to the 
grid will be utilised but “qualitatively  
the contribution can be significant,” 
Renaud says. 

The aggregate loads of electric bus fleets 
aren’t a perfect complement to the cheapest 
form of energy (solar) as they do most of 
their work during daylight hours. There is 
plenty of time between the morning and 
after-school/after-work peaks, however, 
where Renaud says advantage can be made 
of cheap solar.

“The windows of time when the buses 
want to charge naturally are outside of the 
most stressful times on the grid,” he says.

“The times power prices are highest and 
reserve margins are lowest because of 
solar’s impact are first thing in the morning 
and in the evening when the sun starts to set 
— and generally the buses don’t need to 
charge at those times. Naturally, buses don’t 
want to consume power when the grid is at 
its highest levels of demand.”

Many buses, then, will be able to soak up 
solar and the others can charge overnight 
when demand is at its lowest. There will 
also be the opportunity for fleets to support 
the grid during the evening peak. 

“They could act as a battery does to 
support the grid, either to help mitigate high 
power prices or provide frequency control 
to stabilise the grid,” he says. “We see a lot 
of opportunity to create value in terms of 
reducing the cost of running bus fleets and 

helping electric buses play a role in 
supporting renewable power on the grid.”

Enel X manages services such as demand 
response for around 6GW of total capacity 
at global level and 123MW of storage 
capacity worldwide, as well as around 
186,000 electric vehicle charging points 
around the globe.

THE DAILY DUCK CURVE
In Australia the company operates a virtual 
power plant that connects not only solar and 
battery storage in commercial- and 
industrial-sized systems but also equipment, 

back-up power generation, UPS systems and 
electric vehicles. 

“We use our VPP during critical prime 
periods where reserves are short and 
power prices are high – we run it 
essentially as a peaking power plant to take 
advantage of that opportunity,” says 

Renaud, also pointing to its role in intraday 
shifting of load to take advantage of low 
and negative pricing. 

“The duck curve is now a daily 
phenomenon, so there’s an opportunity to 
shift load or utilise distributed energy 
resources every day to … start to shift the 
shape of power demand overall, to be more 
in line with the renewable general profile 
we see more and more on the grid.”

As large-scale batteries are connected to 
the grid the FCAS market is predicted to 
become saturated and less lucrative. 

“Those markets aren’t huge. But there 

will probably be more FCAS required over 
time,” Renaud says, as thermal generation is 
removed from the grid and a two-second 
FCAS market is initiated. 

“There’ll be swings and roundabouts,” he 
says. “As to where we land exactly – it’s still 
hard to say.” 

“The windows of time when the buses want to 
charge naturally are outside of the most 
stressful times on the grid.”

Jeff Renaud, Enel X
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VIRTUAL POWER PLANTS

E
nergy storage and production have 
been hot topics in the past few years. 
In light of policy renewal and growing 

awareness for sustainable living, we have 
witnessed technological innovation 
dedicated to energy resource sharing and 
balancing. One example that has taken off in 
the past decade is the virtual power plant 
(VPP), a network of decentralised solar 
power-generating sources (solar and storage 
systems) that work together to provide 
significant combined resources to the 
energy grid.

Off-grid independent renewable 
generation, such as a VPP, is critical to 
achieving a zero net emissions target. In 
Energy Networks Australia and CSIRO’s  
co-developed electricity network 
transformation roadmap, it is estimated that 
by 2050 up to 45% of Australia’s energy 
demand will be supplied by customer-
owned generators.

A VPP works by aggregating power from 
heterogeneous distributed energy resources 
to enhance power generation, then selling 
excess power back to the grid to maximise 
energy income. 

The demonstrated benefits, ranging 
from meeting peak electricity demands 
and providing reliable power to returning 
dollars to customers’ pockets, set VPPs up 
for a promising future in becoming a 
major renewable energy solution across 
the globe. 

We are also seeing a steady increase in the 
number of battery installations in Australia. 
SunWiz estimates that in 2020 more than 
31,000 batteries were installed in Australian 
homes, a 20% increase from 2019. 

Behind the scenes, a number of programs 
and initiatives have been put in place to 
support the investment of home batteries, 
such as South Australia’s Home Battery 
Scheme and the Solar Homes Program by 
the Victorian Government and community 
battery initiatives.

These rebate schemes have proven 
successful and should be fostered across 
the nation. Further, if we implement rebate 
initiatives in targeted regional areas with 
limited electricity infrastructure, we may 
achieve two key objectives – create many 
more jobs for the solar and battery 
installation fields and save money on 
electricity infrastructure costs while 
allowing communities to come off-grid by 
generating their own clean power. 

The framework must also include close 
collaboration among different stakeholders 
in the energy sector. 

The key issue is not the lack of 
investment but the scattered investments 
across the country, which can practically 
be solved by having a consistently sufficient 
number of batteries to support further 
battery installations. 

As such, DNSPs and battery installers 
must work closely with the appropriate level 
of government to aggregate and distribute 
financial resources in a cost-effective way. 

While an institutional investor may enjoy 
the luxury of timing their entry into the 
market to maximise market return, as 
entrepreneurs, we must plan to ensure we 
are ready when the wave hits.

Issues born out of the era of renewable 
energy can only be solved by innovations in 
renewable technologies. There is no way of 
leaning back on dirty fuels for an answer.  

BIGGEST BOTTLENECK
Despite the many virtues of VPP, its 
growth has been hampered by external 
factors. The biggest bottleneck has been 
the high cost of batteries used to form the 
solar battery system. Inevitably, this led to 
low penetration rates of battery ownership 
across the market, subsequently impacting 
the development and implementation of 
value-stacking and network support 
services, such as contingency frequency 
control ancillary services (FCAS). This in 
turn influences the market’s view on 
battery investment. 

The growth of VPPs has also been stifled 
by an underlying scepticism as to the novel 
concept, as well as battery owners’ 
reluctance to share their stored energy with 
an aggregator. 

Paired with the high cost and the limited 
number of batteries available in the country, 
what we’re seeing today is a map of 
scattered battery locations and investments 
across Australia, rather than an integrated 
network to keep energy sourcing truly 
cost-effective. 

OPPORTUNITIES AHEAD
The good news is that we can expect the 
cost of batteries to dip over the next few 
years. This is mainly due to the rise of new 
driving technologies, such as electric 
vehicles (EV), which has seen local sales 
skyrocket seven-fold compared to a year 
ago, according to FCAI. We see the price 
adaptation of batteries working in the same 
vein as that of PV panels.

The International Renewable Energy 
Agency estimates that between 2010 and 
2019 the levelised cost of energy generated 
by PV panels dropped by 82%, thanks to 
mass-scale production and advanced 
manufacturing capabilities. As the major 
economies adopt EVs, falling battery costs 
will pave the way for a rollout of VPPs.

Virtual power plants are a growing renewable energy solution, writes Anson Zhang.  

What are the next steps to enable a VPP-powered future?

What it takes to drive  
us to a future of VPPs
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Anson Zhang  
is the CEO of 
Discover Energy.
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SOLAR INSTALLER | NEWS

Chinese inverter manufacturer Growatt 
has launched a new high-power inverter 
designed for large commercial and 
industrial solar power plants. The unit has 
10 MPPTs, allowing for different solar 
array orientations to optimize generation, 
and string input current reaching 16A, 
allowing it to be matched with modules 
above 500W.

The inverter has type II SPD on both AC 
and DC side as well as an optional AFCI 
function to provide protection for the PV 
system. Growatt expects the inverter to 
be suitable for Australian conditions with 
a IP66 level of protection against dust 

and water, making it able to manage high 
humidity, extreme temperatures and 
atmospheric pollution and applications in 
coastal areas with high salinity, the 
company claims.

The MAX 100-125KTL3-X LV inverter 
also features smart online monitoring and 
troubleshooting, with advanced remote 
O&M tools for intelligent string 
monitoring, smart I-V curve scanning and 
diagnosis for installers.

“With these tools, installers are able to 
reduce onsite visits, lower O&M costs and 
improve service efficiency,” said Growatt 
marketing director Lisa Zhang.

Growatt high-power inverter 
targets C&I sector

Longi is expecting the N-type segment to grow.

This sporting complex redefines high-energy.

FIMER inverters complete the line up.

La Trobe’s powerful 
combination
La Trobe University is running leaner and 
cleaner thanks to a solar system installed on 
its new sports facility at its Bundoora 
Campus in Melbourne. The 519kW PV system 
relies on FIMER’s PVS-100 inverter 
technology. Victorian EPC Elite Solar Pro 
completed the rooftop system, which has 
more than a thousand 470W panels and five 
three-phase string inverters. The system is 
connected to FIMER’s Aurora Vision Plant 
Management platform, enabling remote 
monitoring and management. The system is 
capable of generating about 724MW of solar 
energy a year, with any surplus 
supplementing the main campus.

Longi launches N-type 
TOPcon bifacial module
Longi Solar has unveiled its new Hi-MO N module, part of 
what it calls a “Lifecycle Quality” standard with efficiency 
gains up to 25.21%. The N-type module, for “negative 
charge”, is predicted to become more popular to combat 
LID and increase efficiency. At the moment, module designs 
are dominated by P-type (positive charge) multi and mono 
substrates. One analyst expects N-type to achieve 50% 
market share by 2026.

In April, Longi announced cell efficiency in its lab for 
N-type at 25.09%. Since then the N-type cells have been 
independently tested by the Institute for Solar Energy 
Research in Hamelin, Germany, and have managed to 
further improve cell efficiency to 25.21%.

Hi-MO N has been launched as a bifacial, TOPcon module 
(passivated contacts), using 182mm cells with a 72-cell 
module layout. The conversion efficiency of the mass-produced 
product is already up to 22.3% achieving a 570W output.

Longi says the new module will be suited to utility-scale PV 

power plants and complement the existing Hi-MO 5 P-type 
module which has been the most popular bi-facial module for 
solar developers since it launched in 2020.
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The Sydney 
apartment 
with 24 Tesla 
Powerwalls
Community energy network provider 
Energy Trade has partnered with 
property developer ALAND to deliver 
a solar PV and battery storage 
solution at a block of apartments in 
Sydney’s west featuring 201kW of 
solar and 24 Tesla Powerwalls.

People in apartments have 
traditionally been unable to access 
the benefits of onsite solar and 
energy storage, but the system in 
Schofields captures solar energy 
which is stored in Tesla Powerwalls 
and used to offset the common area 
energy usage. The configuration of 
the installation means that the 
Powerwalls will discharge at peak 
usage times to reduce the amount of 
energy used from the electricity grid. 

The batteries have a combined total 
324kWh of storage capacity, sufficient 
to meet the entire power load of the 
complex, at average usage, for over 
five hours. Once fully occupied, about 
45% of the overall site power load is 
expected to be met by electricity 
generated and stored onsite.

NEWS | SOLAR INSTALLER

LG’s NeON modules appear on many Aussie rooftops.

Pylon takes a top-down approach 
to beat shading
Australian company Pylon has launched its 
new 3D-shading simulation tool to help solar 
installers accurately predict solar energy 
output. The technology relies on high-
resolution aerial imagery within 5cm per 
pixel. With that level of detail the company 
claims installers will be able to calculate the 
height of an object using the length of its 
shadow and the position of the sun at that 
time. Knowing the object’s height, users can 
then estimate year-round shading and apply 
average daylight hours to predict energy 
outputs. This means an installer may not 
need to visit a site before installation.

“Pylon 3D is designed to take the 
guesswork out of solar shading,” says CEO 
Nelson Zheng. “Everything about running 
a solar business has been transformed 
by technology, but installers still needed 
to be on the ground, on site to assess 
shading accurately.”

The Pylon solution includes a database of 
solar components, such as panels, inverters 
and batteries, so that output, storage and 
consumption can be modelled. Accurate 
shading losses can be calculated and be 
included in written contracts to the consumer 
in accordance with industry codes. 

LG Electronics has Australian 
climate covered
LG Electronics has launched a new solar 
module range it says is ideally suited to 
Australian climatic conditions. The 
company says the new models from the 
award-winning LG NeON range provide 
outstanding performance in low light 
conditions, high temperatures and 
that their salt corrosion resistance 
makes them ideal for installations right 
up to the coastline. 

The energy solution is also resistant to 
light-induced degradation (LID), the loss 
of performance from exposure to 
sunlight in the initial hours after 
installation, the company claims.

“Our latest range of NeON solar 
modules is the most reliable and efficient 
renewable energy solution that LG has 
designed, the NeON H is built to perform, 
built to last,” says LG Electronics 
Australia general manager solar and 
energy Gus Paviani.

“The unique mix of low light conditions, 
high temperatures and salt environments 
in Australia make the LG NeON H 
particularly well suited for the local 

climate. LG’s rigorous hail-resistance 
tests ensure the reliability of the modules 
under severe weather conditions.”

LG NeON H has been certified for salt 
mist corrosion to a 
maximum severity 
level 6 and ammonia 
resistance. Salt 
corrosion is a 
particular concern 
for Australians living 
in coastal locations 
that are looking for 
solar solutions for 
their homes. Salt 
spray from the ocean 
can be carried 
hundreds of metres 
inland and 
potentially damage 
energy systems. LG 
NeON H can be 
installed confidently 
right up to the 
coastline or in 
regional areas.
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R
esidential solar is booming, offering 
everyday people the opportunity to 
own a little power generator on their 

home. Like many booming industries 
where government incentives and rebates 
are offered, cunning “cowboys” begin to 
enter. These ruthless operators not only 
take advantage of customers but can also 
tarnish the industry and cause discredit to 
ethical operators. Some liken the industry 
to the pink batts saga, and no-one wants 
likes that comparison. 

As an industry, what are we doing wrong 
and how can we fix it?

To create a sustainable (no pun intended) 
industry it is vital that customers are 
educated. The regular customer begins 
looking at solar for a variety of reasons  
– usually to save money on electricity bills 
or to do their bit for the environment. 

We cannot expect them to know exactly 
how solar works and be experts in system 
design. It is our role to educate them and 
provide a high-quality system that will suit 
their household requirements now and into 
the future. 

Customers will often request a 6.6kW 
system from a retailer or installer because 
they have heard from someone it is the 
system size they need. Or sometimes, 
potentially even worse, they will request 
“the biggest that will fit on my roof”.

Many solar businesses are quick to 
respond with a standard cookie-cutter 
package or the largest that will fit based on 
an aerial image of someone’s roof. This 
happens when solar business owners, 
installers, retailers and salespeople all want 
to make that quick dollar just by selling 
solar – and selling solar fast. 

But what if, as an industry, we start to 
think about what we do not as simply 

anyone entering the solar game to make 
money on their electricity bills like they did 
in the days of premium feed-in tariffs. 

Financial incentives for exporting should 
now be considered a bonus rather than an 
income potential, and if any customer is 
coming to solar for this reason alone, it 
absolutely requires a conversation around 
how to make solar work instead through 
self-consumption as the priority.

NEXT STEP, ACCREDITED SELLERS
Now let us consider who is actually selling 
solar systems. The solar industry has layer 
upon layer of compliance requirements for 
solar installers. There is a plethora of solar 
standards and regulations, Clean Energy 
Council accreditation requirements, OH&S 
processes and yet nothing for salespeople!

As long as salespeople are employed by a 
retailer or installer that meets all their 
requirements, anyone can sell solar. Many 
large retailers will have salespeople who 
then send jobs to designers. In smaller 
operations it may be the business owner 
who does the sale, the design and the install.

Some businesses may employ a 
salesperson to sell the system, which is then 
installed by a qualified installer who also 
signs off on the design.

When we consider that, aside from making 
the initial decision on which solar retailer or 
installer to engage with, whoever the 
salesperson is is actually the point at which 
the customer makes their purchase decision! 
Potentially, this means a customer is making 
a decision to proceed with solar based on a 
conversation with someone who does not 
actually have any relevant qualification or 
idea of what they are talking about.

This is a major gap in our industry. We 
should consider an industry requirement in 

selling solar but as providing a solution for 
our customers.

Most customers will base their decision 
purely on price – after all, a 6.6kW system is 
a 6.6kw system, right? 

Definitely not.
It is up to us as an industry to analyse 

each customer’s usage profile, determine 
their future energy needs and then explain 
why the recommended system sizing, 
design and components are best for them 
and their situation. 

If the customer is able and willing, then 
set up system monitoring and educate them 
on how to use it. This prepares them for 
future energy independence, knowing when 
to use their power to get the best out of their 
solar system. It will also show them if the 
system is doing what the salesperson 
promised it would! 

Without system monitoring, a customer is 
installing solar in the pure hope that it will 
do what they want it to. 

WHY SOLAR?
It takes much more than a 30-second 
conversation for a salesperson to work this 
through with a customer. It is vital to 
establish why the customer wants solar in 
the first place and to be curious enough to 
explore their unique scenario, their present 
reality and the future needs of their home 
and lifestyle. This will take a salesperson a 
lot longer to work through initially but will 
mean a far, far better result, not only for the 
customer but also for the longevity of each 
business and for the industry.

The other significant factor to consider is 
the customer’s ability to export to the grid. 
With falling feed-in tariffs, it is essential to 
educate customers that bigger is not always 
best. It would be a very rare case now for 

Solar customers rely on commission-focused, unqualified salespeople to recommend the  

best PV system for them. Surely, writes Sophie Wright, there has to be a better way.

How design-accredited, 
salary-based salespeople can 
clean up the PV industry

SOLAR INSTALLER | SELLING SOLAR
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which technical accreditation is required as 
a minimum for all solar salespeople. Ethics 
and sales skills could perhaps be added to an 
existing accreditation, such as the CEC 
grid-connect design course as a minimum 
for anyone discussing solar sales or design 
with customers.

Furthermore, the person who makes the 
sale should then be the one signing off on 
every single design — not the installer, who 
may be handed a job to install from a retailer 
or salesperson. They would sign off purely 
on the design, except of course in the 
instance where the installer is the 
salesperson. That way, the salesperson in 
fact is also the designer. 

This creates salespeople who are 
accountable and lends credibility and 
knowledge to our industry. 

Most importantly, it is one way for 
customers to be assured they are speaking 
to someone with the appropriate knowledge 
skills to design the system and to educate 
the customer at the same time.

Imagine what that would do for the 
residential solar industry. 

NO MORE COMMISSIONARIES
We should also consider exactly how 
salespeople are paid. Typically, no matter 
what the industry or product, salespeople 
are largely, if not solely, paid commission. 

What is therefore the obvious correlation 

when you combine a commission-based 
salesperson striving for the biggest pay 
cheque with the system size that they are 
selling? The result is big volumes of big 
systems. However, this is in an industry 
where technical design is required! This is 
an industry where export limitation can 
mean a bigger system is never fully utilised. 

With a commission-based structure, the 
real risk is that when designing a system 
little consideration is given to specific 
household needs. The salesperson is 
driven purely by how much commission 
they will receive.

HERE’S AN IDEA…
As a point of contention, consider what 
would happen if we removed commissions. 
This would be another step in ensuring 
systems were designed based on customers’ 
wants and needs. For the salesperson this is 
a far longer process, but the result is an 
educated customer and a system that will 
meet their requirements. It helps to create 
an industry where customers get the system 
they want, so there are no mutterings that 
“solar didn’t save me money” or “solar is a 
scam” because someone hasn’t been sold a 
system just because the salesperson was 
after higher commission. 

It seems like an obvious win-win for 
customers and the industry.

It is difficult to know what the perfect pay 

structure is, as commissions generally drive 
sales. Perhaps changing to a flat commission 
per sale and removing commission based as 
a percentage of price is enough. Or perhaps 
a purely salary-based arrangement could 
work. Ultimately, though, salespeople 
working without commissions (and who, 
remember, now are accredited designers) 
are not at the mercy of the ebbs and flows of 
the industry. Their driver is to be the most 
knowledgeable at meeting customers’ needs 
to make a sale. The better they are, the more 
they can command as a salary.

Ultimately, if we consider making solar 
salespeople accredited and removing 
percentage-based commission structures we 
are one step closer to building a reputable 
industry. We would have knowledgeable 
customers who understand the solar systems 
they are buying and are confident in the sales 
and design processes. Imagine what will 
happen to the cowboys then.  

Sophie Wright 
is sales manager 
and an 
accredited 
designer with 
Velocity Solar.
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A solar customer potentially is 
making a decision based on a 
conversation with someone who 
has no relevant qualification.

SELLING SOLAR | SOLAR INSTALLER
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W
ith the year-on-year increase in 
solar installations, demand for 
solar installers continues to grow. 

While this means there are more solar 
installations being completed, it also means 
there are more ageing installations in 
Australia than ever before, many of which 
will require maintenance or repair during 
their lifetime.

The rapid uptake of renewable energy has 
often been compared to the uptake of the 
internal combustion engine. However, at 
least in the mind of consumers, there is a 
separation between the attention they pay to 
the upkeep of their daily drive and their 

spectrum of work throughout the lifetime of 
a system, including: design and installation; 
ongoing maintenance, repair, modification 
and upgrades; decommissioning at end of life; 
and sometimes even cleaning (not too many 
people would expect their car to come back 
from the mechanic with a fresh coat of wax!).

Depending on the size and purpose of the 
solar system, downtime can have severe 
financial impacts on consumers or, in the 
case of stand-alone power systems, require 
the use of back-up generators or leave a 
consumer without power. 

Additionally, depending on the nature  
and severity of the fault, an unmaintained 
system can pose a safety hazard or cause 
damage to property. As a result, it is 
important as an industry that we are 
equipped to assist consumers in the 
maintenance of their systems as the amount 
of rooftop solar installations grows in both 
number and age.

MAINTENANCE CHECKLIST
The Clean Energy Council’s technical and 
accreditation team has just released a 
Toolbox Talk and monitoring checklist 
based on maintenance concerns detailed in 
AS/NZS 4777.1 and AS/NZS 5033, which is a 
great place to start when considering the 
inspection criteria for a given system. 

Additional criteria may need to be 
considered depending on the system being 
inspected, including arrays with alternative 
designs or features, if there is any energy 
storage on site, the age of the array or if 
there has been any performance previously 
identified at the time of inspection.

While there is no substitute for an 
appropriately accredited installer attending 
site to inspect the system, monitoring 
systems can be a great early warning sign 
that something might be not quite right with 
a system and that a maintenance inspection 
is warranted. 

Some inverters come with in-built 
monitoring systems, while other third-party 
monitoring solutions can be retrofitted to 
existing systems where monitoring is not 
available or is not suitable for the site.

Unfortunately, there will occasionally be 

rooftop solar system. Many consumers will 
diligently service their vehicle whenever the 
sticker on their windshield requires them to, 
but they often won’t schedule maintenance 
for their rooftop solar system until it stops 
working or they notice it’s no longer making 
the impact they expected on their energy 
bill (which could be months after the system 
stopped performing).

In the automotive world, there is a clear 
distinction between the manufacturer and 
the mechanic who performs maintenance 
and repairs. 

However, in the rooftop solar industry, 
installers are required to perform a broad 

The rooftop solar boom means that maintenance will generate  

extra business for solar installers, but there are some important 

things to look out for, writes Nathan Smith.

Maintenance a big 
opportunity for installers
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SOLAR INSTALLER | ROOFTOP SOLAR
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situations where the system or components 
are beyond repair and need to be replaced.

In this situation, it is important that 
installers are familiar with the 
requirements of alterations and repairs as 
per AS/NZS 3000 clause 1.9.3 and ensure 
that the requirements of relevant standards 
and manufacturer’s instructions are met 
where appropriate. 

For example, the National Electricity 
Rules now include a requirement for 
inverters to comply with AS/NZS 
4777.2:2020 from December 18 this year. 
This includes inverters that are being 
installed for upgrade or warranty purposes, 

so make sure you don’t get caught out as the 
standards still apply while working on an 
existing installation.

INCORRECT DISPOSAL
Another concern when it comes to the 
maintenance of solar systems is the disposal 
of old equipment. Where possible, installers 
should ensure that equipment that is 
removed from site is disposed of correctly. 
Solar panel recycling and upcycling is 
becoming more available within Australia, 
with operators such as Victorian company 
Lotus Energy claiming to recycle 100% of 
end-of-life solar modules. 

Installers are the fi rst line of defense 
when it comes to ensuring solar panels are 
disposed of responsibly at the end of their 
lives and don’t end up in landfi ll.

With more than 2 million Australian 
households (which equates to 21% of them) 
now having rooftop solar, a large number of 
systems will require maintenance or repairs 
throughout their lifetime. 

Clean Energy Council accredited 
installers have the relevant skills and 
training to provide the services that 
consumers require. Ensuring that your 
customers are taken care of could turn a 
one-o�  installation into regular business.  

With solar on more than 
2 million Australian 
households, a large 
number of systems will 
require maintenance or 
repairs throughout 
their lifetime.
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Nathan Smith
is a technical 
support officer 
at the Clean 
Energy Council.

Visit holmesglen.edu.au/renewable or call 1300 639 888

Renewable Training

RTO: 0416. CRICOS Provider Code: 00012G. 

Gain new skills in 2021 with our range of nationally accredited renewable 
energy short courses. Learn about Grid Connected PV, Battery Storage, Stand-
Alone Power Systems and Working Safely in the Solar Industry. Our renewable 
energy training centre is located at Moorabbin. 

B2260421 Renewable Training 185x83mm Ad.indd   4 29/04/2021   8:45:50 AM

ROOFTOP SOLAR | SOLAR INSTALLER
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R
oad building projects come and go. 
No one wants cranes and diggers 
lurking on our streets longer than 

necessary, with traffic diverted one way and 
the other. The trick is to get the job done 
and move on. But how do you rig up cheap, 
clean electricity to temporary construction 
sites? That sounds too hard. Just hire a dirty 
diesel generator and be done with it.

Black Stump Technologies’ “mobile 
renewable generator” consists of two 20-
foot shipping containers, each fitted with an 
array of 40 solar panels that can be rolled 
away and locked into the containers at day’s 
end so no-one’s tempted to mess about with 
them overnight. 

“It doesn’t have to be rolled away and 
locked up … but it can be,” says Black Stump 
national accounts manager Tom Small. “In 
the bigger picture it’s designed to be easily 
moved from site to site.”

Solar may be growing fast across the 
suburbs of Australia but it is seldom possible 
to get close to the stuff, so generating 
solutions that can be rolled out like a picnic 
blanket at shoulder height will play a role in 
piquing the interest of the passing throng.

The plant will work at Hoppers Crossing 
for about a year and then move on to 
another role, just like any worker who 
follows work around town. Surplus energy 
from the plant is exported to the grid to 
earn the feed-in tariff. 

A 20-year warranty on the Longi panels 
and 10-year warranty for the Fronius 
inverters assure Black Stump’s 
containerised system a long working life. 

Not so fast, says a company that has 
literally rolled out a simple but very effective 
PV power plant supplying an infrastructure 
project in southwest Melbourne. 

At Hoppers Crossing, where a level rail 
crossing on Old Geelong Road is being 
replaced with a traffic and pedestrian 
bridge, an 80kW system is powering eight 
site sheds with clean solar energy. 

A mobile solar power unit — specially customised for construction 

sites — is expected to put pressure on diesel.

Watts on wheels … mobile 
PV plants target diesel
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Black Stump chief executive Peter Galvin. Bo Christensen, sustainability manager on the project.
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The castors the framework rolls about on 
are big enough to manage “reasonably level” 
ground, he says. A stricter requirement for 
deployment is that a site should have no 
shading – or as little as possible.

For Small the solution goes right to the 
heart of sustainability, where the whole 
point is “to stop disposing of things”.

FIRST RESPONSE
Black Stump started its journey about fi ve 
years ago, directing its e� orts fi rst of all to 
the aid industry. When communities in 
far-fl ung parts of the Asia-Pacifi c are hit 
hard by natural disasters it’s vital to 
restore essential services as quickly as 
possible, but electricity may have relied 
on frail connections destroyed by the 
raging elements. 

“Our containers were designed to be 
shipped out and deployed rapidly, within an 
hour or so of arrival,” Small says. The handy 
mobile plants have also been used in remote 
locations around Australia, some of them 
literally on the other side of the black stump.

As construction and infrastructure 
companies rein in emissions, Black Stump 
wants to remind them clean energy 
solutions can be delivered and plugged in as 
modular units. 

“We want to replace diesel in construction,” 
says Small, conceding that it will take a lot 
more available ground to host a roll-in, roll-
out solar plant than a diesel generator. 

“We’re going to start where there is room … 
we need sites that are fl at, have no shade and 
where there is space.” He guesses about 30% 
of construction sites qualify.

Hoppers Crossing has seen 20 near misses 

since 2012 and holds up more than 20,000 
vehicles per day. Across Melbourne, more 
than 46 level crossings have been removed, 
with more than 20 sites in construction and 
more in planning.

AVAILABLE WITH BATTERIES
Diesel is an unpleasant fuel source, 
responsible for producing particulate 
matter, nitrous oxide and carbon, but it’s 
convenient and predictable. A site that 
relied on Black Stump’s solar technology 

would most probably rely on diesel and the 
grid for balancing – especially in winter – 
but the company is ambitious to take 
business from diesel in the long term. 

The containerised plants can also include 
a battery or diesel genset running on 
biodiesel or regular diesel. “We try to target 
about 80% renewable generation using a 
combination of solar and battery,” Small 
says. “As battery prices come down we are 
going to try to squeeze diesel out – but 
batteries are expensive.” 

www.cobaltsolar.com.au

1300 273 111

End of Conduit Glands

ExclusiveExclusiveExclusiveExclusive

“We’re going to start where there is room … we 
need sites that are flat, have no shade and 
where there is space.”  Tom Small, Black Stump

After a hard day’s work the solar arrays 
can be locked away for the night.
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performance. It will also detail sampling 
rates and testing methodology.

We recommend establishing an 
acceptable quality limit (AQL) for the batch 

I
t seems that there are ever more alarming 
reports emerging on the long-term 
performance of solar plants. This year 

kWh Analytics released a solar risk 
assessment report that included headline-
grabbing phrases like “chronically 
underperforming”. The same article 
pointed to research suggesting that 
degradation could be underestimated by up 
to 14% over a 20-year system life. A 
catastrophic number for most, if not all, 
medium to large scale systems.

It is important to keep in mind that things 
don’t have to be quite this bad; also this year, 
research continued on a system in 
Switzerland that continues to shine. 

The TISO system has panels that, after 
35 years in the fi eld, are performing at 
more than 95% of the initial power 
measurement. It’s also good to keep in 
mind that prevention of such catastrophic 
underperformance is neither rocket 
surgery nor bank-breakingly expensive. 

The fi rst step to protecting yourself is to 
include a technical addendum in both your 
procurement and EPC (if relevant) 
contracts. The technical addendum should 
clearly lay out both the procedure for 
assessing module performance and the 
commercial resolutions in case of poor 

Rigorous due diligence when buying PV panels can save developers of solar projects 

millions of dollars, write Michelle McCann and Lawrence McIntosh.

Bulk PV buyer beware
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EXAMPLE 
CRITERIA

  STC power 
total 
capacity

Independently verified nominal provided power (Pnom lab) shall be greater 
than the specified nominal output of the shipment (Pnom):

Pnom lab ≥ Pnom

The total DC capacity of each bin, i, shall be calculated and summed to find 
the laboratory calculated total DC capacity (Pnom lab) according to the 
following formula:

Pnom lab  =  Plab avg (bin i) X N

where Plab avg (bin i) is the average Pmax lab measurement of bin i and N is 
the number of modules in bin i.

STC power 
individual

Individual module pass/fail. Each module shall pass/fail based on the 
following formula:

Pmax lab(1 + [m] [%]) ≥ Pmax NP

Where m is the measurement uncertainty of the independent laboratory, 
expressed as a percentage. Pmax lab is the independently measured power 
at STC conditions, and Pmax NP is the nameplate power at STC conditions 
(lower bound of module tolerance).
Lot accepted/rejected at AQL 0.15%.

Wet leakage Panel pass/fail as per IEC61215-2:2016 Clause 4.15.4: The measured 
insulation resistance times the area of the module shall not be less than 
40 M .m2

Lot with wet leakage failure(s) accepted/rejected at AQL 0%.

100

SOLAR INSTALLER | PV MODULES

of solar panels you are purchasing. This is 
the threshold percentage of panels that are 
permitted to be outside a particular quality 
standard. It is common to insist on a much 
tighter AQL for tests that look for safety 
concerns and to be more lenient on 
problems that are likely to be aesthetic.

For serious safety issues, your AQL 
would likely be 0%, whereas you may be 
satisfi ed with 1% of panels slightly below 
power tolerance and even 4% of panels 
having minor visual defects that do not 
a� ect performance. 

It is imperative that the technical 
addendum includes some qualitative 
pass/fail criteria. Without this, the risk 
is that you’ll end up in an endless 
roundabout of discussions on the topic 
of what is acceptable. 

Pass/fail criteria need to be specifi ed 
as tightly as possible for all facets of 
production and performance you wish to 
control. Some examples are shown in the 
panel below:

Once you know the quality level 

The success of a solar project can sometimes be 
determined before it’s even started generating.
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chain to do quality assurance. It is common 
for this to be done in all of the following 
three ways:
In-factory inspections: This is typical for 
larger jobs and helps to ensure that the 
agreed BOM (Bill of Materials) is indeed 
what is being used and that the materials 
have been stored correctly prior to use  
(for example, that the EVA has not passed 
the use-by-date and that storage conditions 
are adequate);
In-factory test witnessing: This will 
ensure oversight of every module that you 
purchase. Inspectors are looking to see that 
tricks are not being played and that the 
equipment and standards are used 
correctly. Much like doping in sport, 
however, the unknown unknowns remain a 
mystery to the inspectors, necessitating the 
final step, namely;
In-country random sampling: This is a 
key part of a quality assurance regime and 
should be detailed in your technical 
addendum. Sampling means that it is not 
necessary to test every panel. This step 
provides independent verification of results 
and an in-country assessment, so it also 

picks up on any damage that may have 
occurred in transport. It also provides a 
useful reference point for any later testing, 
which would normally be done as close as 
possible to site (or even on-site).

We recommend that the in-country 
random sampling include STC power testing 
and electroluminescence at a minimum. 
Ideally, wet leakage and a visual inspection 
would also be included. 

Doing testing at this point enables the 
parties to have a shared baseline of module 
performance and condition from which 
degradation is later assessed, any “day one” 
module underperformance issues to be 
raised with the manufacturer prior to any 
further transport or installation works and 
an EPC to have greater confidence in offering 
performance ratio and output guarantees.

IMPACT ON COSTS 
Figure 1 shows the enormous savings that 
can be captured with a proper quality 
assurance regime. The cost of testing is 
recuperated many times over even if there is 
only a 1% power loss across the solar farm.

This work assumed a 120MWp solar farm. 
Loss was assumed to be due only to 
underperformance and micro-cracks. Loss 
due to underperformance was calculated as 
a percentage loss in output from day one, 
loss due to micro-cracks was assumed to 
result in a power loss from year 11 only. 
Losses due to other, more severe problems 
such as PID or LID are not included.  
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Michelle McCann and Lawrence 
McIntosh are co-founders and 
directors of PV Lab Australia.

EXAMPLE USE OF AN AQL

Solar farm size 100MW

Panel wattage 400Wp

Total number of panels 250,000

Test Electroluminescence imaging

Agreed AQL (for failures relating to non-
critical micro-cracks)

1.5%

Implied number of panels with failure Less than 3,750

Sample size 315 (from ISO2859)

Commercial resolution Reject batch or apply agreed price reduction 
scale

Source: PV Lab

POTENTIAL LOSSES FROM UNDERPERFORMANCE AT 120MW PLANT
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Figure 1: Possible losses of various levels of percentage underperformance compared with the cost of various 
quality assurance programs for a 120MWp power plant. Power loss calculated as a straight percentage from  
day one. Loss due to micro-cracks applied from year 11 onwards only.

acceptable to you, the next step is to agree 
with your supplier on how to test and 
confirm the quality of the goods received. 
Don’t worry, ISO 2859 sets standards for 
sampling and pass/fail rates for any type 
of mass manufactured good, including 
solar panels.

WHEN THE NEWS IS BAD
Knowing that a batch has passed or failed is 
not much use unless you know what will 
happen next. A passed batch is, of course, 
easy to manage, but a batch that fails needs 
to trigger a commercial resolution with your 
supplier. Don’t wait until the horse has 
bolted before shutting the stables. Have the 
discussion on commercial resolutions before 
you’ve committed to the purchase.

Typical commercial resolutions include: 
rejection of the batch and/or price reduction 
and/or supply of additional modules (most 
relevant where power performance is not 
met, and only where the site can 
accommodate more panels).

When it comes to deciding at what stage 
you should carry out testing, you need to 
choose a least-bad point in the logistics 

PV MODULES | SOLAR INSTALLER

In-country random 
sampling should include 
STC power testing and 
electroluminescence  
at a minimum.
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of solar is going to deliver “a very 
comfortable return for investors who aren’t 
getting anything from money in the bank,” 
McCarthy says. “Solar with storage is the 
new growth industry, more than just 
standard grid-connected solar.”

NEW GROWTH INDUSTRY
At Narellan, RACV Solar has entered into an 
engineering, procurement and construction 
arrangement with CEP.Energy to deliver 
stage one of a project that will eventually 
extend to 20MWh of storage with 10MW of 
solar, all of it behind-the-meter. That’s very 
big. Stage one alone is RACV’s largest 
installation to date.

The battery will be used for “the whole 
value stack”, McCarthy says, including 
FCAS, grid services and energy arbitrage.

The system will be owned by CEP.Energy, 
who will rent the roofspace from the 
Narellan Town Centre, who will sign 
tenants up to 30-year agreements to buy 
clean energy. RACV has a 15-year operations 
and maintenance agreement with CEP, with 
an option for the next 15 years.

Solar module prices have been slowly 

B
usiness owners love certainty. If you 
can lock in your price of energy for 30 
years – and the price is right – who 

wouldn’t say no? What’s interesting about 
the power purchase agreement between 
CEP.Energy and the owners of the Narellan 
Town Centre shopping precinct in 
southwest Sydney is that it includes a 
premium ingredient: battery storage.

Batteries might be becoming more 
popular inclusions on residential systems 
but they’ve struggled to meet economic 
measures for commercial buyers. The 
project at the Narellan Town Centre, where 
4MW/10MWh of Tesla storage is being 
matched with 2.6MW of rooftop solar, looks 
like a turning point.

“I don’t think it’s long – we might almost 
be there – where you have to add battery 
storage to a commercial project to improve 
the return on investment,” says RACV Solar 
CEO Andy McCarthy.

With feed-in tariffs falling to near-zero, 
and with the value in grid services, 
frequency control and FCAS markets 
opening up to owners, a well-designed 
battery system with an appropriate amount 

A Sydney shopping centre  

solar-and-storage project shows 

how the economics of batteries 

have shifted the clean energy 

investment decision.

Add batteries to improve 
return on investment
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Andy McCarthy says storage will become more 
common in commercial solar systems.

SOLAR INSTALLER | PROJECT
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rising, driven by rising shipping costs and 
supply shortages of polysilicon, silver, 
aluminium and glass. “We’ve been planning 
this project for a while and we managed to 
secure everything at the price we needed,” 
he says. The cost of compliance is also 
increasing, McCarthy says, “which is 
probably a good thing, to be honest.”

STANDARDS MATTER
The commercial and industrial solar 
industry has come a long way in a short 
time, McCarthy tells EcoGeneration. RACV 
has been working in commercial solar since 
2014, at which time it considered itself to be 
“best in class by a long way,” he says. “There 
were some very poor commercial solar 
companies [back then].”

A lot has changed. These days, McCarthy 
says he is very impressed by the median 
level of quality among RACV’s peers in 
commercial solar. “It’s come a long way in 
the past three years in particular,” he says. 
The majority of commercial EPCs are 
“doing a really good job” and McCarthy is 
hearing the same from contractors. “If you 
treat your installers with disrespect and you 
don’t plan a job well, you’ll lose good 
delivery teams,” he says.

AGL’s recent acquisition of Epho and 
Solgen is the beginning of a wave of 
purchases, he says. “The industry is 
definitely going through a period of 
consolidation. There are a lot of 
conversations going on in a lot of companies 
about mergers and acquisitions; the M&A 
space is really heating up.”

As the big companies tumble about in a 
game to increase market share, it’s an 

opportunity for smaller companies to focus 
on niche services (especially battery storage, 
he says) or feel the cold in no-man’s land.

“Companies with between 30 and 60 
staff might be the ones that will struggle,” 
McCarthy says. “You have all the 
compliance and overheads of a large 
company but you don’t really get the 
economies of scale.”

SKILLS SHORTAGE
There is a lot of work ahead – but are there 
enough people to do it? “Good installers are 
very busy,” he says. “Good battery 
aggregators and integrators are as rare as 

hen’s teeth.” If the news is heavy with 
announcements of large companies working 
on battery projects, this should be balanced 
against a shallow pool of talent. 

McCarthy suspects many may be 
learning on their feet. “It is an area we 
need to be investing heavily in,” he says. 

“I am a bit concerned. We have to start 
addressing the skills shortage before we 
keep feeding the stimulus in at a residential 
and commercial level.”

If there aren’t enough installers skilled to 
work on storage, it will become a case of 
lassoing anyone in to get the job done. “And 
we all know the potential risks in that.” 

“If you treat your installers with disrespect  
and you don’t plan a job well, you’ll lose good 
delivery teams.” Andy McCarthy, RACV Solar

The Narellan Town Centre project, above, includes 4MW of solar in stage one with 6MW to come. The storage 
component will extend to 20MWh. RACV Solar also installed 1.4MW on Latrobe Regional Hospital, opposite.

PROJECT | SOLAR INSTALLER

Registered Electrical Contractors    NSW 324258C    VIC 28358

All Energy Solutions is a Skillbuild Training partner

neil@allenergysolutions.com.au
881 Frauenfelder Street, North Albury, NSW 2640

www.allenergysolutions.com.au
1300 563 494

Central Protection Units
Relay programmed to DNSP requirements
Injection tested and report supplied
SLD and schematic supplied

• Commercial Solar Consultancy  • Free Quotes   • Accredited Installers
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LARGE-SCALE GENERATION 
CERTIFICATE (LGC) MARKET
In contrast to the trend observed over the 
past two years, the front end of the LGC 
curve lost ground in the run towards the 
end of the financial year, with the spots 
softening from a mid-May high of $36 to 
below $33 in June. The Cal 21 and Cal 22s 
lost ground similarly. The softening owed  
to a distinct lack of buying interest, which 
some have ascribed to expectations of a 
more material surplus of LGCs to be left 
over in 2021.

In contrast, the latter part of the curve 
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DOMESTIC CREATION SPOT PRICE ($)

LGC — Large-scale Generation Certificates 299,608,514 33.15

STC — Small-scale Technology Certificates 316,463,560 38.85

VEEC — Victorian Energy Efficient Certificates 66,791,849 64.75

ESC — NSW Energy Saving Certificates 39,157,245 33.75

INTERNATIONAL DEC ’21 PRICE (€) DEC ’21 PRICE ($AU)

EUA — European Emission Allowances 55.00 86.52
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held up well with the Cal 23s generally 
stable around the $22.00 mark, while 
Cal 24s strengthened to $15.00 and Cal 25s 
climbed to $7.50.

SMALL-SCALE TECHNOLOGY 
CERTIFICATE (STC) MARKET 
The spot STC market spent May and June 
rangebound within the $38.55 to $38.95 
bracket as submissions remained strong 
throughout the period. The forward market 
across 2021 was active at the same time, 
with a modest premium to the spot evident 
on occasion.

Submissions remained very strong across 
autumn, with the Clean Energy Regulator 
forecasting a STC surplus of more than 
7 million after quarter-two surrender, 
climbing to over 14 million by year’s end.

ENERGY EFFICIENCY MARKETS 
(VEECS AND ESCS)
The VEEC market continued to experience 
volatility along its upward trajectory with 
the state’s fourth lockdown prompting a 
sensible one-month extension to the 
timeline for residential lighting changes.

Supply of VEECs was very strong, 
with a combination of higher prices and 
the deadline for subsidy reductions 
driving large uptake in residential lighting 
in particular.

While modest by comparison the ESC 
market also saw some increased volatility, 
with the spot price trading between 
$30.25 and $33.75 across the period as 
speculation grew as to whether that 
scheme’s transition away from lighting 
would cause a similarly dramatic impact 
to what was observed in Victoria.  

The above information has been provided by 

TFS Green and relates, unless otherwise 

indicated, to the spot prices in Australian 

dollars as of June 24, 2021. 

MARKET WRAP | SOLAR INSTALLER

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 global renewable 
energy, energy efficiency 
and carbon markets.

Solar Energy Future Australia 2021

19-20 July 2021, Melbourne

leader-associates.com/sefa

Connecting Green Hydrogen APAC 2021

19-21 July 2021, Melbourne

greenhydrogenevents.com/

Energy Next

25-26 August 2021, Sydney

cleanenergysummit.com.au/

CEC Small-scale Energy Storage Forum

5 September 2021, Adelaide

cleanenergycouncil.org.au/events/small-scale-

energy-storage-forum

All-Energy 2021

27-28 October 2021, Melbourne

all-energy.com.au/en-gb.html

EN2021

9-11 November 2021, Brisbane

energynetworks.com.au/events/en2021/

Asia-Pacific Solar Research Conference 2021

16-17 December 2021, Sydney and online

apvi.org.au/solar-research-conference/

Enlit Australia

16-17 March 2022, Melbourne

enlit-australia.com

CALENDAR OF EVENTS

ENERGY EFFICIENCY DAILY CLOSING SPOT PRICE

DAILY CLOSING SPOT LGC PRICE
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Tell us about your background and how 

you ended up at GSES?

I studied renewable energy engineering at 
the University of NSW. In my fi nal year 
I applied for a three-month internship at 
GSES and was o� ered a full-time position 
after that. UNSW is one of the few 
universities in Australia that o� ers an 
undergraduate degree in renewables; most 
of the people who work at GSES graduated 
from UNSW.

What made you choose renewables 

as a career?

I’m the only girl in my family and 
engineering was never really an option for 
me; my parents might have expected me to 
become a doctor or teacher or nurse, 
something like that. Even when I was 
choosing my subjects in Year 12, at an all-
girls school, engineering was never really 
talked about. But I was speaking to a friend 
who was studying a PV degree at the time 
and he explained the di� erence between the 
PV degree and renewables degree. I thought 
it sounded really interesting.

You are the learning design manager at 

GSES. What does that involve?

Working in training involves a lot of things: 
content creation, compliance, management. 
I’ve become passionate about content 
creation and the di� erent ways content can 
be delivered to students. Our solar design 
and install course is a little di� erent in that 
it’s a mix of self-paced online learning and 
three days of face-to-face training, whereas 
some others involve taking a week o�  work 
to get it done in fi ve days or so.

hands-on side of things; they might not be 
an electrician, for example. A course in this 
area might help them understand what an 
electrician has to deal with day to day, and 
that should allow them to be better at 
designing systems.

How do you know if the courses you have 

developed have been effective?

We get in touch with graduates after a few 
months and fi nd out if they’re putting what 
they’ve learned to use in the fi eld. We 
always ask for feedback from students, 
whether it be positive or negative. Negative 
can sometimes be more helpful, because you 
know what you need to change to be 
constantly improving your content.

What negative feedback have you had?

It’s usually about the admin side of things 
or scheduling online and practical 
components. A lot of people are keen to get 
in and get the course done. We understand 
that, but we have found if students 
complete self-learning fi rst they will learn 
a lot more. If they rush through just to get 
their accreditation they may not absorb all 
the information. That’s where people have 
issues; they might design a poorer system 
or skip steps – which is defi nitely not what 
we want.

Are the students grumpy or nice?

I think they’re lovely. I’ve had lots of 
interesting and funny conversations with 
them. Occasionally I sit in on practical 
sessions and have a good chat. They’re 
usually very down to earth. They love a 
laugh, which makes for a good time.  

What have you learned about the solar 

industry that has surprised you?

It’s a big industry and a young industry at 
the same time. Things are constantly 
changing and improving. When I started 
a few years ago things were very di� erent 
to how they are now. A lot of the people 
I talk to in the industry are really passionate 
about it, especially some of those who have 
been around since the very early days. 
It’s inspiring.

Is it hard to work on training content 

when the solar and storage technology is 

changing so quickly?

That’s one of the struggles, just making sure 
that our content is being kept up to date 
with the changing products and that we are 
creating content that is relevant to our 
students and not outdated by the time they 
get out into the fi eld. 

What goes into designing new content 

and creating new courses?

Sometimes there will be updates to the 
Australian Standards, in which case we 
have to update all our content. An example 
of a non-compulsory update would be where 
we might have an informal conversation 
with a student or students about how they 
found a course and get ideas about other 
things they might be interested in learning. 

Can you give an example?

At the moment we’re working on an install 
for designers course, which is both a need 
and a want expressed by some students. 
Some people might be designing systems 
without knowing much about the practical 

GSES learning design manager Belinda Lam keeps an eye on 

graduates so that courses are always relevant.

Stay on course
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Belinda Lam says students who get the most out of 
solar training are the ones who don’t want to rush it.

“We always ask for feedback from students, 
whether it be positive or negative. Negative can 
sometimes be more helpful.”
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