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FROM THE EDITOR

THE ECOGENERATION EDITORIAL BOARD

Jeremy Chunn

EcoGeneration editor

Are we going to let a little thing like the ascendancy of Donald 

Trump to leader (or should that be ruler?) of the world’s largest 

economy get us down? Hell no! Sure, there are a couple of concerns.

First of all, President Trump reckons climate science is bunkum. 

And he’s free to think that, but it’s impossible to argue clean energy is 

inferior to polluting alternatives, especially when it’s cheaper. 

Second, the media prophets are pretty hopeless. But what’s new...

We can tie ourselves up in knots of anguish about a return to a 

fossil-fuelled industrialised dystopia but it doesn’t really make a lot of 

sense, when the technology and economics simply tell you that the 

route to a clean energy future is wide open. 

So let’s cross our fingers and hope for the best.

This issue of EcoGeneration will give you all sorts of reasons to be 

optimistic. The winners of the 2016 Clean Energy Council solar design 

and install awards (page 58) are evidence of versatility in the 

industry: on one hand, a system on a tower in the Melbourne CBD, on 

the other, a PV and battery system knocking out diesel in the 

Northern Territory. Communities are taking the initiative to fund 

projects (page 36) and the commercial world is hearing the good news 

about energy efficiency (page 56). So there you go. 

We’re going to show the world how to do it.

EDITORIAL

Jana Schoenknecht 
and Judah Grubb/

Shutterstock
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BLOWN FROM THE ROOFTOPS

Almost 7,000 varieties of solar panels have been removed 

from the Clean Energy Council’s Approved Products List, 

following the introduction of new international standards to 

improve the quality of products for consumers.

“The standards for solar panels continue to get tougher 

over time, and consumers should be assured that only 

technology which meets the most current and up-to-date 

standards are approved to be installed on their home and 

business,” said Clean Energy Council accreditation manager 

Sandy Atkins. 

To have their products included on the Clean Energy 

Council’s Approved Products List, applicants need to provide a 

certificate to show that solar panels meet the new 

international standards. “This is one of many initiatives that 

the Clean Energy Council has championed to progressively 

increase the quality of products and installations for 

consumers,” Atkins said.

NEWS IN BRIEF
NEW TECHNOLOGY, NEW PROJECTS, NEW IDEAS

LIGHTS OUT AT HAZELWOOD

Few tears were shed among the 

renewable energy crowd when it was 

announced the Hazelwood power station 

will close by March 2017 after its owner, 

Engie, declared it was “no longer 

economic to operate”.

The French energy giant also announced 

it is looking at the possible sale of Loy 

Yang B power station, also in Victoria’s 

Latrobe valley, and the Kwinana co-

generation plant in Western Australia.

Engie chief executive Alex Keisser said 

it was an “extremely difficult decision” to 

make, especially as 750 locals rely on 

Hazelwood for their jobs.

However, the brown-coal-fired plant is 

more than 50 years old and “many 

hundreds of millions of dollars [was 

needed] to ensure viable and continued 

safe operation”.

Hazelwood is the most polluting power 

plant in the developed world and produces 

about 5% of Australia’s power. It’s 

estimated about 250 people will be 

needed until 2023 to manage the adjacent 

open-cut coal mine and plant site 

rehabilitation.

The federal government will tip in  

$43 million to support workers, including 

$20 million for local infrastructure,  

$3 million to help employees and a  

$20 million jobs package.

The transition to renewables will include 

a bit of pain, but that’s to be expected, 

said Clean Energy Council chief executive 

Kane Thornton.

“Like a car, the older these power plants 

get, the more it costs to keep them 

running and the less reliable they become. 

A large proportion of our coal plants are 

already at or beyond their expected 

retirement date, and will close one way or 

another in the decades to come,” 

Thornton said.

“We are in the middle of an energy 

transition, and any major change comes 

with challenges. Our thoughts are with the 

workers at Hazelwood today, and the 

uncertain future they face.”

The Hazelwood plant in Victoria will  
go offline early next year.

COOL IDEA TAKES TOP  
TECH HONOUR

Independent Products was awarded the top prize at the 

Australian Technologies Competition for a retrofit  

air-conditioning and refrigeration technology that re-uses 

waste-water to produce ultra-efficient cooling.

Competition organiser John O’Brien said the technology 

was big news for a company that “started 10 years ago with no 

more than an idea and an academic paper”.

The competition judges described the Independent Products 

innovation as “significant” and it has attracted the attention 

of Mike Fitzpatrick’s 88 Green Ventures fund.

The company has manufacturing facilities in Melbourne and 

Queensland to meet demand locally and internationally.

“The team at Independent Products is honoured to be the 

overall winner of ATC16 and winner of the Smart Cities Award,” 

said company founder and CEO Steve Heaton.

“It is recognition not only of the product but also in our 

great business model and governance. This win is perfect 

timing for us as it will help us raise our profile at a time leading 

into summer sales.”

Independent Products also won in the competition’s Smart 

Cities category.
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BIG IDEAS

ENERGY HACK BACKS  
THE BRIGHT SPARKS
Put 100 young boffins in a room for 48 hours and what do you get? A bunch of big ideas  

about how to convert the world to clean energy, writes Jeremy Chunn.

Energy Hack 2016, a two-day 

brainstorming blitz in October that 

bunched together “hackers, hustlers and 

hipsters”, produced a few new solutions to 

the energy puzzle. “If we could have bottled 

the energy that was in that room we could 

have solved Australia’s energy problem 

overnight,” says Chris Murphy, strategic 

advisor to Powershop Australia and one of 

eight judges at the event, a joint initiative of 

the Melbourne Energy Institute and 

Powershop Australia.

More than 100 participants took part, with 

13 teams presenting energy sharing apps, 

solar energy planning applications, a virtual 

reality game in which kids could visit 

renewable energy sites and a matchmaking 

service for energy project owners.

The process started on a Friday night at 

5pm, with everyone told to clear off home at 

10pm and come back tomorrow. Thirteen 

teams were assembled from individuals who 

may never have even met. 

The cerebral pressure-cooker model paid 

off, says Murphy. “By Sunday evening they 

had put together some prototypes and some 

fairly exciting opportunities.”

The team Planet Lovers came first with a 

consumer platform that uses machine 

learning to promote energy efficiency. The 

winners had the edge as their idea had “real 

prospect” for commercial development, 

Murphy says. The team included PhD 

students Zahra Ghafoori, Fateme Fahiman, 

Neil Ang and Michael Xiaoting Wang. They 

won an electric scooter and a trip in a Tesla 

to the Hepburn Wind Farm.

“Existing energy services don’t use the full 

potential of big data to provide deep insights 

for consumers,” said Planet Lovers  

co-founder Zahra Ghafoori. 

“We will use recent breakthroughs in 

machine learning techniques to dig into data 

and improve individual and collective 

intelligence on energy usage.”

Above: Winning team Planet Lovers included PhD 
students Zahra Ghafoori, Fateme Fahiman, Michael 
Xiaoting Wang and Neil Ang. Right: Minister for 
Energy, Environment and Climate Change Lily 
D’Ambrosio got things started.

was good to have some really positive, 

optimistic discussions,” Murphy says. “We 

had people from networks, regulators, 

generators, universities and others who had 

no experience in the energy industry working 

together to produce outcomes.”

The industry is stacked with optimists on 

one side and “grey-haired, grizzled old men 

who have seen it all and have trouble 

imagining it changing” on the other, Murphy 

says, but when you put both personality 

types together you get positive outcomes. 

The talent on display over the weekend 

“well and truly surpassed our expectations”, 

says Powershop CEO Ed McManus. “We are 

particularly encouraged by the passion for 

renewable energy and community energy 

that came through in many of the pitches.”

The retailer also announced a Powershop 

Labs program, where it will open its 

headquarters every few months to share its 

knowledge and offer advice to start-ups. 

Runner-up Solmates’ entry looked at load 

matching for solar power usage and, in third 

place, Powerbot found a way to manage peak 

load by getting consumers out of the house.

Team Spark bagged $5,000 from the 

Victorian state government for its Rover 

app, which promotes renewable energy to 

primary school students.

IT TAKES ALL SORTS
The event wasn’t the exclusive domain of 

electrical engineers, Murphy says. Other 

disciplines represented included business, 

psychology, software programming, teaching, 

consumer behaviour, data management, 

economics… “We rounded them all together 

to try to get that diversity to play off each 

other and spark some creativity, and it 

seemed to work,” he says. “The diversity 

helped to spark the creativity.”

Sitting back and taking in the hum as a 

roomful of young people formed huddles over 

ways to solve problems is a lot different from 

enduring the din produced by folk with plenty 

of experience in the energy sector as they 

complain about who has caused problems. “It 

ECO1216_Hack.indd   10 11-Nov-16   5:18:51 PM
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NEW TECHNOLOGY

The Australian Technologies Competition New Energy category pushes 

the best ideas in renewables a little closer to commercialisation.

AUSTRALIAN TECHNOLOGIES 
COMPETITION WINNERS

Every day in the world of renewables 

brings the announcement of some 

fantastic project or advancement, followed 

soon afterwards by something even more 

spectacular. 

The pursuit of efficiency is an obsession, 

and the queue of busy bodies working on new 

solutions to the age-old problems of cutting 

emissions and costs is very, very long.

Not all of them will get through, but the 

Australian Technologies Competition draws 

many into the light so that they may get a 

little closer to commercialisation.

The two categories in the competition that 

attract the attention of the renewables 

sector are New Energy and, to a large 

extent, Smart Cities. This year’s winner and 

runners-up were announced at the All-

Energy conference in Melbourne in October.

WINNER
Wattwatchers
Smart meters are only as smart as the data 

fed into them, and the Wattwatchers 

monitoring device aims to hit the spot for 

metering and control technology suited to 

behind-the-meter energy applications. 

Accurate data that is independent of the 

billing meter will be valuable as consumers 

shift towards smart systems where energy 

use can be monitored and optimised. “We’re 

providing utility-grade data but in real time 

and independently of utility billing 

systems and 

manufacturer’s 

systems,” says 

Wattwatchers director 

communications and 

community networks 

Murray Hogarth. “The 

internet of things has 

arrived and the main 

food source is real-

a diesel generator, says general manager 

Will Rayward-Smith. “Too many people are 

locked out of clean and affordable power,” 

he says, listing mines, remote communities 

and emerging markets struggling to attract 

investment. “Typically those people are 

locked into dirty and expensive diesel.”

Modular moveable units cut the risk of 

assets being stranded, he says. “If your off-

taker stops paying you, you can pick up your 

system and take it elsewhere.”

A 1MW SunSHIFT system might fit into 

about thirty 20-foot containers and fit on 

five three-trailer trucks. The company, which 

has benefited from two ARENA grants and is 

a subsidiary of Laing O’Rourke, ran a 

demonstration project last year at a worker 

village in remote Queensland and Rayward-

Smith is looking at jobs across South 

America and Africa, all on the 5-10MW scale.

There is about 60GW of diesel generation 

around the world, predicted to rise to 100GW 

by 2024. If SunSHIFT could take just 10% of 

that it would represent a market of about 

$25 billion, he says. “We’re ready to deliver, 

but we’ll always be refining the system.” 

The plants use SunPower panels and ABB 

integration controls, with a battery partner 

under negotiation. SunSHIFT also took the 

People’s Choice Award. 

MAKO’s turbine in Tasmania.

Right: Wattwatchers’ 
wireless widget.

time data.” The 3G meters can be fitted to 

distribution boards to monitor circuits and 

communicate data to the cloud, for use in a 

software application such as Solar Analytics 

(as an example). The company is working on 

adding load control functions. 

RUNNER-UP
MAKO Turbines
Lunar panels are yet to hit the market but 

another way to tap the moon’s energy is to 

run a turbine off tidal flows. That’s what 

MAKO Turbines has done, with a unit it’s 

trialling in the tidal estuary of the Tamar 

River, Tasmania. The turbine is just as 

effectively driven by rivers, canals and 

ocean currents. “It’s very flexible,” says 

MAKO managing director Douglas Hurt, who 

acknowledges input from the Australian 

Maritime College.

Turbine size will vary depending on use, 

with a 1m-diameter sweep suitable for canals 

and rivers, medium-sized turbines for islands 

or reefs and very large units possibly 

feeding grids, “particularly in North Asia”.

One or two units are sufficient to meet the 

needs of a farm or household, he says, or 

arrays may extend along canal networks and 

replace diesel generation in island locations. 

“We’re working with a partner to install a 

network in Northern Japan.”

Depending on the flow rate, he expects 

output between 1 and 2kW. In tidal areas the 

units are hung from platforms to 

keep maintenance costs 

down. For unidirectional 

flows, including tailraces  

of hydro dams, they’ll  

be mounted.

THIRD PLACE
SunSHIFT
The ambition of SunSHIFT’s 

large-scale solar plant 

offering is to make solar 

as modular and moveable as 

ECO1216_Techcompetition.indd   12 11-Nov-16   3:05:27 PM
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INDUSTRY UPDATE

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

 CHANGING  
THE CONVERSATION
Renewable energy combined with battery storage will define the future, writes Clean Energy 

Council chief executive Kane Thornton, but it will take a bipartisan approach to get us there.

It is now a year since the world agreed to 

limit warming across the globe to no more 

than 2 degrees Celsius at the Paris climate 

negotiations.

With the world’s biggest economies 

signing on, including China and the United 

States, it seems certain our energy future 

will look incredibly different to our past and 

present, as low-carbon power and storage 

becomes the norm.

Other countries have travelled this road 

much further and faster than we have Down 

Under. In essence, they have blazed a trail 

that we can learn from and follow. 

Germany now gets around a third of its 

electricity from renewables, and its power 

system is much more secure and reliable 

than it was a decade ago. In May this year, 

Portugal ran for more than four days in a 

row on nothing but renewable energy.  

And Denmark produced the equivalent of 

more than its total energy needs from wind 

power in 2015.

Locally, less than 15% of our power came 

from renewable energy in 2015. While 

momentum is building in Australia, the state 

of the climate and energy policy environment 

means the long term is clouded in mist.

POLICY STATE OF PLAY
We have a renewable energy target which 

provides an incentive for new large-scale 

projects such as solar and wind farms, as 

well the Emissions Reduction Fund. And we 

have the Australian Renewable Energy 

Agency and the Clean Energy Finance 

Corporation, which are funding research  

and development and helping to bring down 

the cost of newer technologies such as 

large-scale solar. These are crucial policies 

for the sector.

What we don’t have is a unifying energy 

and climate policy that pulls all the pieces 

together, both now and into the future, and 

ensures Australia will meet our emissions 

reduction commitments.

If we take an optimistic view, this may 

change for the better in 2017. 

The Australian Government will review its 

climate policies next year, and there is the 

opportunity to set higher goals for 

renewable energy. 

Apart from the highly contentious carbon 

price and emissions reduction policies, there 

is the “third way” of an emissions-intensity 

scheme as recommended by the Climate 

Change Authority.

The problem in all of this is politics. Prime 

Minister Malcolm Turnbull has a wafer-thin 

majority, meaning it is harder for him to 

stare down those in his party who strongly 

oppose further action on climate change.

But the old and boring political blame 

game is gradually changing, along with the 

Hard work in the press centre during the 21st session 
of the UN Conference on Climate Change.

ECO1216_Kane.indd   14 11-Nov-16   5:17:47 PM
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way we think about energy. For example, 

some of those opposed to wind are starting 

to switch on to the possibilities of solar 

power and home energy storage. And let’s 

face it, electric cars like the Tesla Model S 

are not for greenies — the vehicle is an 

executive-level status symbol with an 

executive-level price.

Along with the many changes we are 

seeing, the public conversation is gradually 

changing from: “Should we or shouldn’t  

we install more renewable energy?” to 

“What needs to happen to modernise our 

power system at the lowest possible cost  

to consumers?”

The key word here is “bipartisan”, and the 

renewable energy industry will continue to 

work with all political parties to work 

towards this outcome.

REPLACING CLUNKY OLD COAL
If we take away the motivation of providing a 

cleaner, smarter energy system, we are left 

with the stark reality of our old and 

increasingly out-dated fleet of coal-fired 

power stations.

A series of coal power plants have closed 

recently, and the main reason is that they 

simply can’t compete in our energy market 

anymore. Like an old car, the older they get, 

the more time and money you have to spend 

making sure they are still able to operate 

safely and efficiently enough to keep them 

running. At a certain point, it just doesn’t 

make any sense to keep paying those huge 

maintenance bills.

Many of our existing coal plants will close 

in the decade ahead. So what will we replace 

them with?

Climate change or no climate change, 

renewable energy such as solar and wind is 

now the cheapest alternative, and will only 

get cheaper in the years ahead. And it will 

soon be joined by storage, which is falling 

rapidly in cost and will help to provide much 

greater flexibility than the power system we 

know today.

On the flipside, the increasing cost and 

scarcity of gas means its role in electricity 

generation is shrinking, while the cost of 

nuclear is skyrocketing around the world. 

Renewable energy, combined with battery 

storage, will define the future. In order to 

reduce investment uncertainty, meet 

emission reduction targets and realistically 

address the impact of closures in Australia’s 

ageing coal-fired power fleet, a bipartisan 

approach to energy policy needs to be 

reached as soon as possible.

This approach should include a transition 

plan for workers and communities 

surrounding coal-fired power stations,  

an approach to modernise our electricity 

system and its regulatory framework, and an 

increased and long-term target for 

renewable energy to support new 

investment.

The entire industry is hopeful that the 

year ahead will see less game playing and 

more collaboration across the aisle and 

within the energy sector to unlock a 

renewable future, and all the jobs and 

investment that will bring. 

Renewable energy such as solar and wind is now 
the cheapest alternative to coal-fired generation.
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and Bioenergy Directorates at the Clean 
Energy Council. She has worked as a 
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specialising in wind monitoring and 
energy resource analyses and in the 
emerging community renewables 
sector. She has a degree in 
mechatronics engineering from UWA.

UNITED STATES  
A STUDY IN  
RENEWABLE  
ENERGY PROGRESS

The world’s biggest economy can show Australia a thing or two about how to move ahead  

with the shift to renewables, writes Clean Energy Council policy manager Alicia Webb.

While Australians are no strangers to the 

many innovations coming out of Silicon 

Valley, the scope of the changes that are 

happening across the rest of the United 

States is vast.

Some of the trends I noticed during a 

recent study tour of the country included 

using renewable energy to increase system 

resilience in the wake of Hurricane Sandy, 

businesses directly investing in large-scale 

renewable energy and utilities becoming 

more customer-focused. 

Overall though, these are part of a broad 

trend towards a smarter and cleaner energy 

system that is occurring in many parts of  

the country.

GENERAL STATE OF PLAY
Regardless of the election outcome  

(which saw the Republican nominee Donald 

Trump take power), those I spoke to in the 

US in the lead-up to the poll expected it to 

meet its commitments under the Paris 

climate agreement due to some of the 

following factors:

• Electricity supply from coal is naturally 

decreasing due to the age of plants and 

the gap is being met by cheap gas (from 

fracking) and wind and solar.

• Further coal retirement is expected from 

the federal Clean Power Plan.

• Vehicle fuel economy standards will be 

expanding to include trucks.

• States are taking aggressive action such 

as California, New York and much of  

New England.

About 30 states now have a Renewable 

Portfolio Standard, which is like Australia’s 

Renewable Energy Target. 

Adding to that, interstate co-operation is 

important in the US. About 11 states cap and 

trade emissions among themselves in 

different groupings. States are free to join or 

leave the groupings based on their 

government’s leanings at the time.

Research and development funding is 

strong and has bipartisan support. This has 

made the US a leader in the development of 

electric vehicles, hydrogen fuel cells and more.

The challenges of a major transition — 

including costs, community sentiment and 

the management of variable output — have 

not all been solved in the US and I’ll be 

watching their progress and ours. But there 

are many examples of renewable energy 

progress I believe we can learn from.

HOTTEST TRENDS
System resilience after  
Hurricane Sandy
When Hurricane Sandy swept across the 

country, power outages lasted up to a week 
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event, with power outages lasting up to a 

week in some places and lives lost.

CORPORATE PPAS
Last year major tech companies such as 

Google, Apple and Yahoo announced 3GW 

of renewable energy projects between 

them. They have three major motives for 

moving beyond simply paying utility bills and 

into the renewable energy purchasing world: 

price certainty, supply certainty and 

diversification, and branding.

1. Price certainty Big tech companies with 

big data centres come with big power bills, 

and they are having a hard time predicting 

what direction future electricity prices will 

take. Renewable energy has proven to be 

a great way to provide proactive control 

over costs and long contracts mean that 

companies can plan for their futures 

knowing what they’ll be paying for power 

— a smart hedging move.

2. Supply certainty and diversification  

The most reliable grid can occasionally 

experience failures, and every minute a 

data centre is down means huge losses  

to tech companies. As a result, some  

are using onsite solar and fuel cells to 

ensure an incredibly reliable local fuel 

supply, where the grid is just the back-up 

power source.

3. Branding These companies know that 

Americans want to see more renewable 

energy, and they want to see clean, 

modern companies using clean, modern 

power. These sorts of future-looking 

investments can be a great opportunity to 

position a company as a leader.

The challenge for such companies is 

convincing chief financial officers to 

diversify away from core business and into 

renewable energy investment. Two years ago 

the Rocky Mountain Institute, a renewable 

energy organisation in the US, set up the 

Business Renewables Centre to start 

creating financing products aimed at large 

companies getting into the renewable 

energy business. The centre acts as 

facilitator between large companies, 

financiers and wind and solar developers, to 

help them figure out innovative ways to team 

up, all while speeding up the transformation 

of the electricity sector and cutting 

emissions across the country.

With Australia’s developers and financiers 

crying out for some policy certainty, it’s 

certainly encouraging to see some 

purchasing being undertaken by the ACT  

and Victorian governments and even a 

coalition of Melbourne City Council and 

other councils, institutions and businesses. 

Hopefully, as in the US, this is just the tip  

of the iceberg.

UTILITIES BECOMING MORE 
CUSTOMER-FOCUSED
Utilities operate slightly differently in each 

US state but the general model is that they 

operate as a monopoly electricity retailer 

with some network ownership and in some 

cases some power plant ownership as well.

Large energy customers such as data 

centres and even Las Vegas hotels are 

seeking ways to contract directly with 

renewable energy suppliers as a way of 

managing big power bills. Amazon for 

example has signed a deal with its utility 

where the utility procures renewable energy 

and builds a transmission line to the 

company’s data centre.

A group of utilities have set up a research 

centre and are finding ways to be more 

customer-focused to meet demand for 

innovation.

The Green Mountain Power utility in 

Vermont is experimenting with leasing Tesla 

Powerwalls to customers and retaining the 

right to remotely drain the battery into the 

grid if required for system stability or peak 

demand. They are also leasing energy 

efficient heating systems to customers who 

pay lower bills immediately.

Despite all these advances, there are 

obviously still many challenges to address, 

including costs, community sentiment and 

variable output. I will be watching with 

interest and looking for new developments 

that might be useful in Australia to drive our 

own energy transition. 

Clean Energy Council policy manager Alicia 

Webb was part of a three-week renewable 

energy study tour with the US State Department 

in September. 

in some places and many lives were lost.  

But rather than another round of the 

renewable energy blame game, like we saw 

recently following a short-lived blackout in 

South Australia, the state of New York set 

about trying to build an energy system  

that was smarter, cleaner, more resilient  

and affordable.

The solution set out in New York’s 

Reforming the Energy Vision was a series of 

micro-grids, where battery storage and 

distributed renewable energy generation 

combine to help keep essential services 

running in the event of a catastrophe. The 

idea is to build a secondary micro-grid which 

could connect to infrastructure such as 

hospitals, grocery store refrigeration and 

lifts in community housing.

The state ran a competition, inviting 

communities to submit ideas for micro-grids, 

and is in the final phases of selecting a 

winning project from a shortlist of finalists. 

The vision also sets out legislated targets 

such as 50% renewable energy and 

emissions reduction of 40% by 2030.

Richard Kauffman, the state’s “energy 

czar”, believes avoided infrastructure spend 

and more efficient regulation and energy 

efficiency means the initiative could be cost 

neutral. One way Kauffman believes this can 

be done is to provide incentives for avoided 

infrastructure spending and diverting funds 

to cleaner energy generation.

New York has a new energy and finance 

group appointed by its governor after 

Hurricane Sandy wiped out energy supply 

across much of the city. That event was 

more catastrophic than the South Australian 

Rather than blame renewables, the state of New 
York set about trying to build an energy system 
that was smarter, cleaner and more resilient.
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A NSW biomass-fired power station is pumping out electricity after a  

clean energy investment company stepped in to sort out a few issues.

CAPE BYRON  
POWER TURNAROUND

The ability to recognise the potential in 

renewable energy assets is one thing but 

delivering success takes a deeper knowhow 

and sector experience. The story of biomass-

fired Cape Byron Power Station is just that.

It is a story where newly constructed 

quality assets which ended up in the hands 

of receivers were turned around by an 

investor who spent three years whittling the 

business into a success story with a 

sustainable future.

Brian Restall, senior director at Quinbrook 

Infrastructure Partners, explains the 

turnaround.

The power station, on the NSW north 

coast, was originally a joint venture between 

NSW Sugar Milling Co-operative and Delta 

Electricity, built in 2008. Plagued by 

construction delays and cost overruns, 

technical problems during commissioning 

and a lack of available fuel, the assets went 

into receivership in 2011.

End of story? Almost, but not quite. 

Step forward Quinbrook, a clean energy 

investment company which mainly supports 

developers of new clean energy projects but 

can also take on failed assets where it sees 

potential. Cape Byron was one such case.

Today’s operation at Cape Byron consists 

of two 30MW biomass-fired power stations. 

Together, they form one of Australia’s 

largest renewable baseload generators 

supplying electricity to half the north coast 

region of NSW.

“The underlying assets were strong but 

we identified the need for technical and 

operational fixes that would be required to 

get the project up and running again,” says 

Quinbrook senior director Brian Restall.

“Fundamentally the project didn’t have 

long-term fuel supply security. With a variety 

of local biomass fuel sources secured and 

the implementation of an effective 

operational and maintenance regime we 

have been able to deliver success.”

Before Quinbrook could implement a range 

of efficiency, reliability and environmental 

improvements it had to overcome a number 

of barriers. Understanding the reasons for 

failure was the first step in the development 

of solutions.

BARRIER 1
There was no secure fuel supply, so 

negotiation of long-term supply contracts was 

a priority. The company focused on locally 

supplied biomass, sustainability and the 

variety/diversity of supply to minimize risk.

BARRIER 2
A fundamental culture change was required 

in the operational and maintenance regime. 

The power station operators were the key to 

creating success, Restall says. 

“They shared with us how they did not feel 

part of the leadership team. We assessed 

their competencies and felt they needed to 

be at the centre of the business decisions 

going forward,” he says, so Quinbrook 

created an operator-led O&M strategy. 

“There is no-one who knows our plant 

better than the people who operate it day in 

and day out. We negotiated and agreed a 

new workplace enterprise agreement for our 

Below: After a bit of tweaking, the Cape Byron  
power station is chugging along.
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business and created a preventative 

maintenance program without incurring one 

day of industrial action.”

BARRIER 3
There were inherent technical issues still 

unresolved in the plant since it was 

commissioned five years ago, Restall says.

“The new team set about working with the 

site engineering team to resolve a steam 

turbine gearbox issue that reduced one 

plant’s output by 15% as well as replaced the 

internals of a heat exchanger and boiler 

component internals,” he says. 

“The combined effect of the technical 

fixes as well as an operator led O&M strategy 

meant that the inherent problems were now 

fixed and monies could be focused on minor 

enhancements to lower the MWh costs, 

increasing the profitability of the plant.”

THE RAW MATERIALS
The plant uses sustainably sourced biomass 

fuels which are 100% renewable, including 

waste timber, agricultural residues and 

dedicated energy crops generally not 

suitable for other viable uses. 

“Variety and locally sourced suppliers 

make us an important part of local industry 

while mitigating our long-term fuel supply 

risk,” Restall says. “One example of this is 

utilizing solid residues from sawmills that 

were previously burned in open fire pits at 

the sawmill.”

The plant collects solid residue from over 

50 sawmills, he says, “delivering a good result 

for our business, the sawmill and the local 

community who were previously affected by 

the open burning of this resource”. 

Fuel sources include: bagasse, a bi-product 

of sugar cane processing; energy crops, or 

plantation timber grown specifically for 

energy production; material from tree 

clearance, such as weed species and material 

from road and subdivision clearance, and; 

waste timber from sawmilling operations.

LESSONS LEARNED
Biomass is often the “poor cousin” of 

renewables and is frequently overlooked, 

Restall says. “The key issue that’s important 

to understand about biomass is that it is 

already an important part of the energy mix 

— the bigger energy picture. There is no 

golden ticket; no one energy source gives 

total security. All renewable energy 

technologies are part of a transition to a 

cleaner carbon economy.”

He lists the lessons from the Cape Byron 

Power overhaul:

A secure fuel supply contract is your 

golden ticket — any successful project will 

need to be underpinned by secure (ideally 

long term) fuel supply arrangements. 

Without them you are risk exposed. 

Introduce variety, confirm quality, address 

seasonality, understand the competition for 

your fuel and explore local supply options. 

Think long term and local.

Never underestimate the need for a sound 

operational and maintenance strategy. 

Effective operations and maintenance 

services will enable owners to maximise the 

return on investment from their assets over 

the full life cycle of a project. Significant 

savings can be made.

Sustainability is still important on a number 

of levels and particularly so for international 

investors. One of the key challenges for 

biomass powered generation is overcoming 

fuel sustainability concerns and preserving 

its “renewable” or “green” credentials. Know 

your suppliers, he says. “This can be a 

relatively straightforward risk to manage.” 

Online lodgement or 
manual, the choice  
is yours

Great Customer 
ServiceNo Fees

3, 10 & 20 day terms 
for unregistered STCs 
and VEECs

Next day payment 
terms for registered 
certificates

Bonus and best 
price options for 
extended terms

Trade In Green is a registered agent with the Office of the Renewable Energy Regulator, we are accredited under the 
Victorian Energy Efficiency Scheme and the NSW Energy Savings Scheme. We are one of the leading traders across 
a broad range of environmental certificates. Visit our website and trade with confidence.

1300 894 799www.tradeingreen.com.au
Environmental Certificate Traders

ECO1216_BCapeByron.indd   19 11-Nov-16   5:40:10 PM



20  /  ecogeneration  December 2016 www.ecogeneration.com.au

COMPANY PROFILE

PLUGGED IN TO TOMORROW
When New Zealand’s Vector Energy upgraded an Auckland substation with Tesla storage,  

it showed that a traditional utilitiy can take a progressive approach, writes Jeremy Chunn.

Vector Energy chief executive Simon 

Mackenzie understands the future will 

be nothing like the past. “We probably take a 

different approach to most businesses in the 

energy sector, where we are embracing new 

technology,” he tells EcoGeneration.

Rather than sitting back and waiting to see 

how the energy transition may play out 

Vector has deployed battery and solar 

solutions, helped by a strong relationship 

with Tesla. In October, Vector upgraded a 

substation in Glen Innes, east Auckland, 

with Asia-Pacific’s first grid-scale Tesla 

Powerpack battery storage system to be 

integrated into a public electricity network. 

The installation can store 1MW/2.3MWh, the 

equivalent to powering 450 average homes 

for 2.3 hours, the company says.

The battery installation suited the site, 

Mackenzie says, because the network area 

was due for a traditional upgrade. If a 

decision is eventually made to upgrade the 

substation with traditional assets the 

batteries can be moved to other locations.

It’s a simple strategy: grid-connected 

batteries remove peaks. Traditionally, 

networks were designed so that if one 

section fails the other section can meet full 

load, which proved to be expensive. Vector 

moved to a probabilistic model, Mackenzie 

says, where it monitored risk of failures 

during peaks. It has now evolved to using a 

probabilistic-with-incremental model, where 

a battery is utilised during peaks to shift 

loads “so you don’t have to build expensive 

infrastructure to service that peak”.

A key ingredient to getting it right is 

analysis of the deep reservoir of consumer 

consumption data, which was never available 

in the old days. New Zealand experiences 

summer peaks but winter peaks are also 

common. “Typically around July 6 is the 

worst for us,” Mackenzie says.

The company is also busy in Auckland 

installing charging stations for electric 

vehicles “to remove the anxiety of traffic” in 

a city where the population has outstripped 

what once was an efficient motorway system. 

Vector is the largest listed infrastructure 

company in New Zealand and is majority 

owned by Entrust, a community trust 

formerly known as Auckland Energy 

Consumer Trust. Its assets include the 

electricity and gas distribution networks in 

Auckland, a 23% share in a 50MW wind farm 

in central North Island and a stake in a gas 

logistics business. It is also behind the 

rollout of about two-thirds of the smart 

meters in New Zealand, and involved in gas 

trading, gas processing, LPG, batteries, solar 

and vegetation management, electric 

vehicles and telecommunications. 

In Australia Vector is looking for 

opportunities in the commercial, utility and 

off-grid sectors, on the back of interest in 

the Glen Innes battery storage project. 

“It’s a good relationship with Tesla, with 

their battery experience and us with our 

network and engineering capabilities, to be 

able to do those integrations which are very 

complex,” Mackenzie says.

The company has also signed two contracts 

with retailers in Australia around providing 

smart meter solutions to solar customers.

The New Zealand and Australian 

renewable energy worlds are pretty 

different. Solar hasn’t been subsidised to 

anywhere near the extent it has been in 

Australia, and has much lower penetration 

as a result. But things are moving, Mackenzie 

says, with interest building in solar-with-

battery solutions. Auckland is growing fast, 

and panels are likely to start popping up on 

new developments and existing households, 

he says. New Zealand’s famous hydro 

projects are mostly gathered in the South 

Island, far from the Auckland metropolis.

“Being small on the global scale and being 

able to engage with the large players in the 

industry is fundamental,” Mackenzie says. 

“They need people like us that understand 

the complexities and the technical issues 

and regulatory structural issues of the 

industry to help them with their models.” 

From left: Vector chairman Michael Stiassny, NZ 
Minister of Energy and Resources Simon Bridges and 
Vector CEO Simon Mackenzie cut the ribbon.
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POWER PURCHASE AGREEMENTS

A STEP UP TO BIG TIME FOR  
THE SMALLER INSTALLER 
Installers who haven’t got the scale to offer a PPA will feel they are missing out on new business. 

To certificate aggregator Trade in Green it sounded like an opportunity, writes Jeremy Chunn.

Solar installers pitching for commercial-

scale business are often frustrated by 

how the big guys seem to have the game  

tied up with power purchase agreements, 

where payment is packaged as ongoing fees 

for electricity.

Installers who haven’t got the scale to 

offer a PPA will feel they are locked out of a 

whole other world of potential new business.

To renewable energy certificate 

aggregator Trade in Green it sounded like  

an opportunity, so the company is offering 

to become involved as a third party which 

can step in as system owner so that a PPA 

can be offered.

“Most of our clients are smaller 

customers, such as the local electrician who 

may have solar as part of their business,” 

says Trade in Green managing director Craig 

Bathie, “so they’ve had no real opportunity 

to compete in the PPA market and offer it to 

their customers, even though they still do 

get involved in commercial-sized systems.”

Trade in Green’s offer to its installer 

clients is to step in as asset owner, so that  

it pays the installer for the supply and  

install of the system and then sells the 

energy to the end customer under the PPA, 

where the end customer is the commercial 

property owner.

Supply and consumption of renewable 

energy can be fickle variables, however,  

so allowances must be made for excesses  

or deficits in energy supply. “It’s all  

about system sizing,” Bathie says. The  

best outcome is that most of the energy 

generated is used in the property, as  

the terms of the deal will dictate who  

owns the surplus. 

“It depends on the structure of the deal if 

there is any exported power on who has the 

rights to that — it’s either the commercial 

business owner or Trade in Green, depending 

on the contract,” he says.

When Bathie spoke to EcoGeneration 
Trade in Green was still working on its first 

30kW system, in Sydney. He says the PPA 

intermediary arrangement will likely suit 

systems of about 50kW to 150kW, although 

anything up to 500kW would be looked at. 

“It just depends on what deal they’re looking 

at bringing across the line.”

Because Trade in Green will end up 

owning the assets it is scrupulous about due 

diligence, including system design and 

choice of panels and inverters. “We have 

input on the specs of the system,” he says, 

“because we’re the ones who hold the risk.” 

It relies on relationships with solar 

engineers and electrical engineers to 

minimise problems or warranty issues  

down the track.

Support for the solar industry has been 

generous by way of government subsidies 

but it is limited, with the small scale 

technology certificate (STC) market due to 

expire in 2030. “That’s why it’s important for 

us to look at other ways we can help our 

customers because then it gives us ongoing 

annuity business as well,” he says.

Will the 2030 deadline also mark the end 

of life for renewable and environmental 

aggregators and traders, such as Trade in 

Green? “It depends on what’s going on in the 

marketplace,” he says, pointing to state-

based energy efficiency schemes such as the 

Victorian Energy Efficiency Certificates and 

opportunities in the federal markets. 

“From a RET [federal renewable energy 

target] point of view, that market will be 

gone, but it depends on where we are 

positioned in those other markets. That’s 

why companies like us will have to look at 

where our next lot of revenue is going to 

come from.”

In the meantime, the Victorian energy 

efficiency (VEEC) and energy savings 

certificates (ESC) markets are going 

“gangbusters” as building owners fit LED 

lighting. “It’s a big job to get accredited 

under those schemes and then manage the 

compliance, so that’s where they like to 

outsource to companies like us,” he says, 

where Trade in Green (which is a member of 

the Clean Energy Council) will register the 

installers with regulators, pay them for 

assigned certificates and then trade them 

with energy retailers in lots of 5,000.

The secondary markets are active to 

varying degrees, he says. The Victorian 

Energy Efficiency Certificates (VEEC) and 

Energy Saving Certificates (ESC) markets 

can be illiquid, but the Small-scale 

Technology Certificates (STC) and Large-

scale Generation Certificates (LGC) markets 

are deep.

“The volumes that are coming through 

now in the ESC market are making it a little 

more liquid,” he says. “Over the years we’ve 

seen it where it might not trade for weeks  

at a time — it’s trading every day or second 

day now.” 

“Most of our clients are smaller customers, such 
as the local electrician who may have solar as 
part of their business, so they’ve had no real 
opportunity to compete in the PPA market.”
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SMART DATA

GOLDEN RULE CONSUMERS 
MUST OWN THEIR DATA
The energy world is about to be reborn, writes Gavin Dietz, as new technology delivers 

consumers the tools they need to wrestle control from the entrenched utilities.

Gavin Dietz

Gavin Dietz is managing director of 
Wattwatchers, winner of the 2016 
Australian Technologies Competition 
New Energy Award. He is a former 
global chief information officer for  
the world’s largest smart meter 
manufacturer, Landis+Gyr.

I have this recurring thoughtline where I’m 

trying to explain to my digital native 

teenage children the way the energy retail 

system works for consumers, or rather 

doesn’t work. Based on their daily 

experience with the internet and the world of 

information and communication 

technologies, I know they’ll be expecting that 

electricity is something they can monitor, 

control and pay for via an app in real-time 

whenever they like. 

If a service is important to them, and the 

electronic juice that keeps all of their devices 

powered up and working definitely is, then 

they’ll expect control at their fingertips.

Of course, that’s not how older consumers 

have experienced the electricity system. I 

can imagine the look on teen faces when 

they realise that in most cases the 

consumers, those paying for the product, 

don’t have much control over the data at all.

It gets worse. As taxpayers we’ve almost 

certainly paid towards building or subsidising 

significant parts of the energy system. As 

consumers we pay for the electricity we use 

and we even get charged for the meter that 

measures consumption to send us bills. We 

don’t, however, own or control our energy 

data and to the extent that the utilities and 

the regulators grant us access they do so on 

their terms, not ours. If we move suppliers, 

the historical data won’t move with us, which 

just helps to prove that it was never ours.

This information asymmetry empowers 

utilities and disempowers consumers, which 

is exactly how “old energy” likes it. Is it just 

me, or is that plain wrong? 

If you agree that it’s unjust, then the good 

news is that Internet of Things (IoT) has 

arrived just in time to set things right. 

Suddenly, wherever I go in the energy sector 

there’s a rising level of understanding that 

the convergence of distributed energy 

technologies led by solar PV and battery 

storage with information and communication 

technologies is driving the IoT transformation 

towards the “new energy” era.

If you already have solar you need data to 

know if your rooftop system is working 

properly; and also in order to manage time-

of-use for major appliances to maximise the 

amount of self-generated energy that is 

consumed in the home or small business 

rather than exported to the grid for little 

financial reward.

If you are thinking about adding storage to 

solar, then data is absolutely vital to size this 

major investment correctly. If you do have 

opportunities to trade with the main grid or 

participate in local or microgrid trading, 

you’ll need data for that too. 

If you don’t have solar, the data is still 

important for managing energy efficiency, 

buying electricity better and upgrading to 

solar and maybe storage in the future.

The IoT for energy, however, is going to be 

doing a lot more than the behind-the-meter 

examples above. Yes it will be disruptive, but 

also incredibly useful. Our governments and 

industries have plenty of experience with 

developing and managing traditional 

centralised infrastructure such as big coal-

fired power stations and transmission lines, 

but very little familiarity with how to handle 

millions of sites all generating, storing and 

consuming clean electricity from the sun.

The IoT will provide the real-time 

distributed visibility and control functionality 

to manage all of that distributed energy 

resource via the “things” that make, store 

and use electricity.

This won’t happen if the “old energy” 

approach persists. Consumers can’t be 

locked out of this better energy future by 

conventional utilities and metering 

companies seeking to exploit the regulatory 

system to perpetuate the old order. That’s 

not how the IT world works, and it can’t be 

how the “new energy” era is structured.

The golden rule of the IoT era for energy 

should be this: consumers own their data. If 

others want to use it they need to negotiate 

with the owners of the data: the consumers. 

If the data has financial value, the consumer 

must have the ability to benefit themselves, 

and choice as to whether they want to trade 

their data in the first place.

The IoT will provide the tools to do all of 

this at incredibly low transactional costs in 

real time. Old energy will become a relic, and 

what a story I will have to tell my teens. 

Information asymmetry disempowers consumers, 
which is exactly how “old energy” likes it.
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ENERGY EFFICIENCY

THE FUTURE’S ABOUT CLEAN 
SUPPLY AND LEAN DEMAND
Efficiency is the key to a secure and affordable renewable energy system,  

writes Energy Efficiency Council head of policy Rob Murray-Leach.

Rob Murray-Leach is the head of policy 
at the Energy Efficiency Council, the 
Australian peak body for energy 
efficiency, demand-management and 
cogeneration. He was formerly a 
member of the Garnaut Climate Change 
Review and the Prime Minister’s Task 
Group on Energy Efficiency.

Rob Murray-Leach

Historically energy efficiency has been 

the energy sector’s Cinderella — while 

coal, gas and renewables go to the media 

ball, energy efficiency has stayed at home, 

cleaning the fireplace. This is changing.

Energy efficiency is moving to center 

stage in the energy revolution. Globally, 

climate change agreements and a booming 

market for energy efficiency are shifting the 

focus to energy management. Locally, South 

Australia has put energy back on the front 

page, reminding industry and regulators that 

energy management will be critical to 

support the transition to clean energy.

That’s why the National Energy Efficiency 

Conference in Sydney in November was this 

year’s most important event in energy.

For the first time, the event was delivered 

in conjunction with the International Energy 

Agency’s (IEA) Energy in Buildings and 

Community Programme, linking it with the 

world’s top experts in energy efficiency.

The IEA is the world’s most senior advisory 

body on energy, producing reports on oil, 

gas, coal, renewables and energy efficiency. 

While the IEA started out in 1974 focusing 

on oil security, it has increasingly focused on 

climate change and renewables, and is now 

the leading global voice on energy efficiency.

In October the IEA released its third 

Energy Efficiency Market Report, which 

found that global investment in energy 

efficiency in 2015 was $290 billion, up 6% in 

one year. This is not only a huge business 

opportunity, it’s also vital for tackling 

climate change. Faith Birol, the executive 

director of the IEA, states that energy 

efficiency is the “single largest action” to 

help decarbonise the global energy supply.

THE MONEY THAT MATTERS
The good news is that the ramp up in 

investment in energy efficiency is having a 

real impact. Global energy productivity (units 

of energy per unit of GDP) improved by 1.8% 

in 2015, triple the annual rate of 0.6% in the 

2000s. However, this is still well short of the 

2.6% rate of annual improvement that the 

IEA believes would be required to deliver on 

the world’s climate goals.

The Energy Efficiency Market Report 2016 

also found that in 2015 improvements in 

energy efficiency met more of the world’s 

energy needs than new generation. Even 

more significantly, global investment in 

energy efficiency was 66% higher than global 

investment in conventional generation.

The report finds that energy efficiency is 

an enormous business opportunity. China 

invested $485 billion in energy efficiency 

between 2006 and 2014, delivering as much 

energy as China’s investment in renewable 

energy. China is also the largest market for 

specialist energy service companies.

While energy efficiency makes good 

business sense, distortions in markets for 

energy, buildings and appliances prevent us 

from tapping its full potential. The IEA has 

concluded that mandatory energy efficiency 

programs, including standards for buildings, 

vehicles and appliances, were critically 

important to capture this opportunity.

THE TIP OF THE ICEBERG
While governments have taken significant 

action, there is much more still to do. Action 

on energy efficiency needs to be ramped up 

even more to avoid dangerous climate change.

I spoke to Brian Motherway, the IEA’s head 

of energy efficiency, shortly after the 

release of the report. “Our 2016 Energy 

Efficiency Market Report demonstrates that 

businesses and governments around the 

world understand the critical role energy 

efficiency will play in the transition to a low 

carbon economy,” he told me.

“Not only that, they and are acting on that 

knowledge and pursuing cost-effective 

energy efficiency that has benefits well 

beyond savings on energy bills in terms of 
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comfort, health and productivity. This opens 

up significant opportunities for Australia to 

tap into the rapidly growing export market 

for energy efficient products and services, 

particularly in the Asia-Pacific region.”

THE 2ºC TARGET
While Australia could earn billions from 

smart energy exports, the main factors 

sharpening the local focus on energy 

efficiency are the Paris Climate Change 

Agreement and concerns about energy 

security and affordability. There is broad 

consensus that Australia will fail to meet the 

targets it committed to at Paris without new 

policies to drive emissions reduction.

Energy efficiency represents around half 

of the abatement opportunities in Australia’s 

energy sector, and we have barely started to 

capture these opportunities. 

Energy efficiency is also the easiest 

political option for the Turnbull Government, 

as the right policies would lower energy  

bills, improve productivity and dramatically 

cut emissions.

The Australian Government is well aware 

of these opportunities. In 2015 Minister 

Frydenberg lead the development of a 

National Energy Productivity Plan (NEPP), 

which aims to improve energy productivity 

(a measure of energy efficiency) by 40% by 

2030. The NEPP is still a broad outline that 

needs to be filled in with policy detail. This 

gives the government the ability to ratchet 

up its efforts on energy efficiency, and it will 

be a key issue in the 2017 Climate Review.

However, the biggest driver for energy 

efficiency in the coming years will be 

keeping energy affordable and supporting 

the transition to renewable energy. Much of 

Australia’s generation fleet is approaching 

the end of its life, which means we’d need to 

build new generators even if coal retained its 

current share of generation. 

Irrespective of the form of generation, 

building new generators will push up the cost 

of electricity, so we need to aggressively 

invest in energy efficiency to keep energy 

bills down.

However, it is very clear that the vast 

majority of new generation in Australia will 

be renewable. While the Energy Efficiency 

Council is formally neutral regarding sources 

of generation, we believe a shift to 

renewable energy is inevitable, driven by 

decisions of both households and major 

investors. This makes smart energy use 

(including energy efficiency and demand 

management) even more critical.

CONSUMERS CONTROL DEMAND
Demand-management refers to changing 

energy use in response to variations in 

energy supply and price. For example, during 

a period of high output from wind farms, a 

factory could chill phase-change materials 

that allow chillers to be switched off during 

periods of lower supply. 

There is a huge range of ways that 

demand can be managed that will have no 

impact on energy consumers, but 

substantially reduce the cost of supply.

Demand-management not only provides 

kilowatt-hours but also valuable services like 

frequency control that are critical to system 

stability. Stability has become a much hotter 

topic following the recent System Black in 

South Australia.

The Australia Energy Market Operator’s 

(AEMO) reports into the events of September 

28 make it clear that the primary cause of the 

System Black was a storm that damaged 22 

transmission towers, shutting down three lines 

north of Adelaide. This lead to 315MW of wind 

generation disconnecting, increasing the draw 

on the Heyward interconnector above safe 

levels, resulting in the interconnector tripping 

Energy efficiency represents around half of the 
abatement opportunities in our energy sector.

and then the shutdown of the remaining 

generators in the state. 

Generators need to shut down under 

extreme variations in frequency or voltage 

to avoid damage, but there is ongoing 

investigation about whether some wind farm 

protection systems in South Australia were 

set incorrectly. However, this is not just an 

issue for renewable generation — in 2005 

there was a partial System Black in South 

Australia after some dirt at a transmission 

station caused the state’s main coal-fired 

generator to shut down.

There are other key messages that come 

out of this event. Buried in the AEMO report is 

the statement: “There was no local SA 

Regulation FCAS [Frequency Control 

Ancilliary Service] requirement pre-event, as 

there was no credible risk of separation of 

South Australia from the National Electricity 

Market (NEM).” 

In the common (rather than technical) sense 

of the term, it’s clear that disconnection 

from the NEM was a “credible risk”.

EFFECTIVE MECHANISMS
This was an extreme event, and it’s not clear 

that local FCAS could have helped to keep 

the grid stable. But it raises the broader 

point that the energy market needs more 

effective mechanisms for tapping into 

demand-side services to manage 

fluctuations in both supply and demand, 

including both FCAS and demand-response 

over longer periods. This is especially true as 

the level of intermitted supply from wind and 

solar increases in the grid.

The new Finkel Review into energy 

security will need to deal with both supply-

side and demand-side issues if it is going to 

identify the cheapest way for Australia to 

transition to clean energy while maintaining 

system security.

Affordability, security, climate change  

— these are huge topics individually, let  

alone together. 

It’s clear that energy efficiency is going to 

play a major role in the transition of 

Australia’s energy system. 

This year’s National Energy Efficiency 

Conference was a critical start to the debate 

in 2017 that is likely to shape our sector for 

the next decade. 
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A racking system that requires no ballast or holes to be drilled into almost-flat roofs 

may inspire solar retrofits in the warehouse and US retail sectors.

A racking system that requires no ballast 

or holes to be drilled into an almost-flat 

roof, and that still won’t take off in a high 

wind, sounds like magic. “It is a bit magical,” 

says Powerak managing director Ross 

Woodfield of the firm’s T-Rack ‘Air Series’ 

system, announced in mid-October.

The company has developed the product 

with the US market in mind, Woodfield says, 

where enormous “big box” warehouse retail 

centres are common.

Concrete ballast is common in the US, he 

says, and installers use a lot of it to mitigate 

the lift effect of wind on arrays. “Quite often 

these guys have got to put tonnes and 

tonnes of ballast on a roof.”

Massive warehouse retail centres, however, 

are simply not designed to take the weight.

“A lot of those buildings that are prime 

opportunity to retrofit with solar can’t be 

retrofitted,” he says.

It’s a lost opportunity, because such roofs 

are a “perfect application” for power 

purchase agreements.

The T-Rack ‘Air Series’ technology is 

designed for roofs up to 10 metres high and 

does not need to be weighed down or fixed 

to the roof, so long as panels are not placed 

too close to the edge (solar modules can’t be 

closer than half the building’s height near 

the edge, so a system on a 10-metre-tall 

building must stop at least five metres form 

the roof edge). A perimeter fixing provides 

seismic integrity to the installation.

The system was tested at the MEL 

Consultants wind tunnel in Melbourne. In 

windy conditions lifting pressure is not 

uniformly distributed across rooftops, so the 

job for the engineers was to design a system 

that levelled out high areas of lift.

The two forces Powerak’s system relies on 

are gravity, or the downward force of the 

array, and lift, which changes with wind 

speed and direction.

Woodfield says the same solution to lift 

that was used on the roof of the National 

Tennis Centre in Melbourne was applied by 

the Powerak team, where deficit lift force is 

engineered back into the building.

“That force vector has been put back into 

the structure,” he says.

Powerak’s patented design has engineered 

out lift in zones where the force builds under 

high-velocity wind conditions. The racking 

— made of injection molded HDPE structured 

foam and rolled form coated sheet metal — 

distributes the lift force away from peak 

zones into the adjacent regions.

“Wind engineering is very difficult.  

There is nothing linear about it,” says 

Woodfield, whose business partner George 

Cap is a physicist.

It’s because of the logarithmic 

mathematics of wind dynamics that the 

T-Rack system will not work on a roof much 

taller than 10 metres off the ground.

Fortunately, 10-metre-tall warehouses are 

the retail norm, especially in California. 

NO-BALLAST RACKING 
TARGETS WAREHOUSES

Top: The Hallandale Beach Walmart in Florida is 
typical of the 11,000 stores it operates in 28 countries.

Above: Powerak’s design has engineered out lift in 
zones where the force builds under high-velocity wind.
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WIND

 THE ANSWER, MY FRIEND,  
IS BLOWING IN THE…
Co-location of wind and solar is the way to go, RES Australia’s Jeremy Moon 

tells Jeremy Chunn, even if the electricity market is a far-from-perfect design.

If you plant a wind farm in the right spot 

you’ll get “amazing outcomes”, says RES 

Australia head of technical Jeremy Moon. 

Barring freak tempests which trigger 

state-wide blackouts, he names South 

Australia as a great state for harnessing the 

power of wind. “It just goes through like a 

freight train,” Dr Moon says. “And when 

Macarthur Wind Farm [in Victoria] gets up a 

tilt, there are no issues with market prices.”

But can wind provide baseload power? In 

concept, perhaps, if there was a magically 

optimal distribution of farms across the 

country — but the architecture of the market 

makes that unlikely. 

“If you’re looking at diversity you have to 

look at it within a state,” he says, offering an 

example in South Australia of a farm in the 

Eyre Peninsula on the state’s southern coast 

and another in Mount Gambier at its south-

eastern extremity. “That’s probably about 

as good as you can get in terms of 

geographic diversity.”

The design of the market favours the 

powerful conglomerated retailers over  

the small guys, Moon says, as their size 

ensures they will benefit most from 

arbitrage opportunities available from 

cross-border price discrepancies. “It’s 

geared against the independent power 

producers … [and] it’s probably not an 

artefact that’s going to assist generation 

going forward, to be honest.”

It’s not all bad news, because plenty of 

leverage can be gained from partnering wind 

with another renewable: solar. RES is already 

working on it. “We’ve got a site we’re working 

on at the moment that marries up wind and 

solar incredibly well,” he says. “That’s where 

the secret sauce is going to be.” Moon’s not 

saying where that site is, however.

So far, RES has more than 350MW 

capacity installed or under construction in 

NSW and Victoria, including the 242MW 

Ararat Wind Farm.

Australians’ eagerness to install solar  

PV on their rooftops is all very laudable but 

three-quarters of demand for power comes 

from commercial and industrial users, who 

need to be serviced with large-scale 

generation. 

But the “dark horse” in the electricity 

market, he says, is the transition to electric 

vehicles. If half of Australia’s fleet is 

replaced by EVs, demand for electricity will 

increase about 25%, he reckons. “It’s a 

massive amount,” but the 10% oversupply of 

thermal generation and 15% of additional 

renewable generation set to come onto the 

network will help take up the slack.

The next five to 10 years are going to be 

busy; investors are warming to wind (and 

renewables in general), Victoria is planning a 

significant amount of new capacity and 

Queensland has good policies in place to 

attract large generation.

As much as wind generation is a source of 

good clean energy there is still resistance to 

it around the world, he says, although it is 

“less maligned in non-English-speaking 

countries”. Investment in communities earns 

RES the “social licence” it needs to balance 

negative sentiment, says Moon, who is also 

heading RES Australia’s entry into the local 

energy storage market.

Solar has its challenges, too. And even a 

plant where wind and solar were combined 

would be guilty of intermittent generation 

from time to time.

The economics of renewables are still 

improving. Solar gets cheaper and cheaper 

and efficiencies in wind technology, such as 

rotor diameters around 140 metres and hub 

heights topping 150 metres, see turbines 

twisting out ever more watts. Moon 

estimates prices for wind generation have 

halved since 2010. “In the timescale of the 

renewable energy target, wind is big,” he 

says, quoting capacity factors of about 40% 

compared with low-20% levels for solar.

“Wind has been the mainstay of renewable 

energy targets in Australia; it’s an incredibly 

powerful resource.” 
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ELECTRIC VEHICLES

A transition to electric cars is inevitable, but where will the 

energy come from? Phil O’Neil of global advisory firm 

Advisian looks at the possible effects on the renewables 

sector, from residential solar to demand for charging. 

HOW ELECTRIC VEHICLES WILL 
DISRUPT ENERGY MARKETS

The world is on the verge of a major 

upheaval in how energy is produced and 

consumed, and a significant driver of this is the 

growing popularity of electric vehicles (EVs). 

EVs have the potential to change our lives 

in ways few can imagine. Based on our 

research, Advisian believes there will be 

more than four million EVs on Australian 

roads by 2035. 

Australians have always been early 

adopters of new technology, and as EVs 

become available at prices comparable to 

petrol-fuelled cars we believe Australia’s 

enthusiasm for EVs will inevitably grow.

Despite its size, Australia is the most 

urbanised large country in the world, with the 

average car travelling just 38km each day. 

This makes Australia an ideal place for EVs.

Instead of refuelling at a petrol station on 

the way to or from work, EV owners will 

more likely drive straight home and plug 

their cars in for an overnight charge. As their 

penetration in Australia increases, more and 

more retailers will offer charging facilities as 

a means of attracting business. People will 

choose one cafe, or one employer, over 

another because it offers free or subsidised 

vehicle charging.

So what will this shift in consumer 

behaviour do to Australia’s transport energy 

markets? And will the much anticipated 

reduction in greenhouse gases be achieved?

THE MYTH OF GREENHOUSE  
GAS REDUCTIONS
Many new EV owners will believe they are 

doing their bit to reduce greenhouse gas 

(GHG) emissions. Unfortunately they will be 

wrong, at least in the near term. 

In Australia, as in most developed 

economies, EVs will use electricity that comes 

from coal-fired power stations, drastically 

limiting the potential GHG savings. EVs will 
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save significant emissions only in Tasmania, 

where renewable energy currently plays a 

large role in the energy supply.

If EVs are to deliver the hoped-for GHG 

emissions savings, increased renewable 

energy will need to be used to charge them. 

Here, the most likely scenario seems to be 

that home solar systems, used in conjunction 

with large-capacity storage batteries, will 

drive GHG emissions reductions and at the 

same time deliver savings on energy costs  

to EV users.

The prospect of vehicle owners charging 

each night from the grid or a battery 

attached to a home solar system suggests a 

drop in revenue for the petrol industry. But 

this is only one area where transport energy 

markets will see change. 

For example, petrol stations could be 

pushed to offer EV-charging stations alongside 

liquid fuel pumps. Auto manufacturers could 

package energy supply with vehicles, the 

way Tesla does with its Supercharger 

network. Traditional sales and service 

centres could disappear in response to online 

sales and EVs’ low servicing requirements.

CAN OUR INFRASTRUCTURE SCALE?
While the idea of a great global transition to 

the new energy future may sound 

straightforward, countless variables and 

external influences could slow uptake. 

The first question is whether Australia can 

develop the infrastructure to support the 

widespread adoption of EVs. 

Poor recharging options in Australia have 

led to doubts about whether EVs are suitable 

for this country. But Australians were early 

adopters of petrol vehicles before the 

installation of widespread refuelling 

infrastructure. Drivers simply carried extra 

fuel on long trips. 

Similarly, early EV adopters will take 

home-charger cords with them to recharge 

at points along a journey. The next 

generation of affordable EVs will have 

ranges comparable to petrol vehicles, 

requiring only highway recharging stations 

for intercity and interstate trips for those 

drivers who charge at home.

We will likely see EV charging stations 

appear at workplaces and shopping  

centres as employers and retailers take  

the opportunity to provide a perk for 

employees or attract shoppers.

WILL CONSUMERS BE ABLE  
TO AFFORD EVS?
Cost and the potential for savings are critical 

factors in the adoption of any new 

technology. Consumers need to be 

convinced of the savings resulting from 

owning an EV if they are to invest in one. 

Using off-peak residential electricity to 

charge EVs costs less than filling similar 

vehicles at the petrol pump, offering a saving 

of more than $30 for 500km of driving.

EVs have large batteries that have  

the potential to become an energy  

storage resource and power source for 

households when the sun isn’t shining  

on home solar systems. 

They also need less maintenance than 

petrol or diesel cars, making them cheaper 

to own in the long term.

WILL RECHARGING STAY CHEAP?
Just as new manufacturers such as Tesla are 

stepping into the automotive market, new 

players in the production and distribution of 

transport energy will push down recharging 

prices for EVs. 

Tesla is already offering owners of most 

vehicles in its range free recharging using 

its Supercharger network. Electricity 

retailer AGL has announced EV charging for 

$1 per day.

The next wave of innovation could see 

vehicle leasing, servicing, energy supply and 

network support services using EV batteries, 

combined in an offer that could deliver low-

cost, low-carbon motoring for car owners.

ENERGY INDEPENDENCE
Of course, many consumers willing to invest 

in a new EV will have also committed to a 

photovoltaic (PV) solar energy system. 

If the vehicle spends most of its idle time 

at home, and you have sufficient solar PV 

installed, you could provide a significant 

proportion of your EV charging using self-

generated, renewable energy.

For example, a 6kW north-facing solar PV 

system in NSW could generate about 

8,400kWh per year. Based on an average 

household daily demand of 15kWh, there will 

still be nearly 3,000kWh of energy available 

for EV charging. With this much energy you 

could travel 16,000km in a Tesla Model S.

However, many vehicles spend their idle, 

daytime periods away from home, at 

workplaces and in car parks. But this 

problem can be solved, and two potential 

solutions present themselves. 

First, home-battery storage could match 

PV output to EV-charging demand. Storing 

solar-generated power to “time-shift” it to 

the evening, when EVs are parked at home, 

could contribute to the financial return on a 

home-energy storage investment. With 

declining access to generous feed-in tariffs, 

the desire to use self-generated electricity 

more effectively will accelerate the uptake of 

these “smart” options. 

Second, workplace or destination car-park 

charging using renewable energy could 

distribute demand more evenly throughout 

the day. Workplace charging will allow a 

connection to be maintained potentially all 

day, while at public places such as shopping 

centres, a visitor is likely to get a useful 

top-up for a short period.

Regardless of when and where EV owners 

choose to charge their vehicles, the low cost 

of ownership will remain compelling. The 

highest-value uses for electricity will always 

be those for which the alternative is most 

expensive. 

Displacing transport-fuel consumption by 

providing energy to an EV is one such use, 

with current fuels likely to be two to three 

times more expensive than off-peak 

electricity per kilometre travelled. 

Phil O’Neil

Phil O’Neil is senior associate,  
new energy at global advisory firm 
Advisian and co-author of the latest  
in Advisian’s New Energy Future series 
of white papers. 

In Australia, EVs will use electricity that comes 
from coal-fired power stations, drastically limiting 
the potential greenhouse gas savings.
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STORAGE

BATTERY BASICS:  
HANDLE WITH CARE
The charge into batteries is about to begin, but it’s vitally important 

installers look ahead to recycling and manage transport correctly, writes 

Clean Energy Council technical and compliance specialist Luke Pickles.
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STORAGE

BATTERY BASICS:  
HANDLE WITH CARE

Luke Pickles

Luke Pickles is technical and compliance 
specialist at the Clean Energy Council. 
He has worked in the renewable energy 
industry since 2007. Luke is an 
electrician, registered electrical 
contractor and fully accredited installer. 
He has held management roles in 
installation and solar design.

When the Clean Energy Council decided 

to hold a series of training days on 

lithium battery transport, recycling and 

storage, we expected plenty of interest. 

What we didn’t expect was the executive who 

flew out from San Francisco to attend the 

Melbourne event and then flew straight back 

home when it was done.

It’s not a stretch to say that industry interest 

in home battery storage is at fever pitch. 

While Tesla has grabbed plenty of 

headlines with its Powerwall, local 

companies such as ZEN Energy have been 

producing their own systems for a few years 

now, and plenty of others have introduced 

their own products.

If the recent blackout in South Australia 

has taught us anything, it is that many 

people see home storage as the future of 

our energy system, to insure against these 

freak events which can take down huge 

electricity transmission towers in the blink  

of an eye.

It is still the early adopters who represent 

most of the market, but as systems become 

more affordable the industry is bracing itself 

for rapid expansion.

As a result, the Clean Energy Council set 

up its Storage Integrity Working Group and a 

storage advisory group 18 months ago to 

ensure a robust system is in place before 

storage becomes mainstream.

A key finding from the comprehensive 

storage safety report the Clean Energy 

Council commissioned from CSIRO was  

to research and identify the best methods 

for lithium-ion battery storage system 

recycling and establish a lithium-ion battery 

recycling initiative.

The Clean Energy Council’s 2016 lithium 

forums in Sydney and Melbourne have been 

a great way to start this process by engaging 

with regulators, officials, manufacturers, 

academics and other industry experts. 

Everyone is keen to learn absolutely 

everything they can about this area. The 

enthusiasm is extraordinary.

The first workshop in Melbourne sold out 

quickly earlier in the year, and the second in 

Sydney also attracted a good crowd. We will 

hold another one in Perth in the first quarter 

of next year. Overall the events have been 

effective in connecting stakeholders, 

identifying gaps in education and awareness, 

and reaching out to the broader industry.

STARTING THE CONVERSATION 
ABOUT RECYCLING
There is plenty of interest in what happens 

to batteries after they reach the end of their 

lives, which is not surprising in a responsible 

industry which attracts many people with an 

interest in sustainability.

We organised the recent forums with the 

Australian Battery Recycling Initiative to 

start a conversation about the recycling of 

home storage units, which we will continue 

to revisit in the years ahead.

The issue is that recycling is a volume 

game. Lithium batteries can be recycled 

safely, but what we don’t have yet is the 

necessary volume of batteries that will make 

recycling operations viable.

And although there are also a lot of old 

phones, laptops and power tools lying 

around in the nation’s bottom drawers and 

garages which use lithium battery 

technology, no formal process is in place for 

recycling lithium batteries.

There are lots of pilot programs around 

for smaller-scale batteries, but the bottom 

line is that there needs to be an easy way of 

disposing of your product when it reaches 

the end of its operational life.

We are at an early stage of the process. 

Although we have some time on our side to 

get a system in place before a large number 

of storage systems reach the end of their 

lifecycle, we can’t afford to be complacent.

Co-operation among manufacturers 

across the storage industry will be 

necessary, although some companies may 

ultimately offer recycling services in a sales 

pitch that covers consumers from the get go 

to the let go.

Other suggested options could include 

levies on imports or at point of sale, but we 

are still at a very early point in the 

conversation — batteries and consumers are 

just getting to know each other.

The CEC feels registration of energy 

storage systems for end-of-life processing  

is vital. Inappropriate disposal of energy 

storage systems could lead to serious 

environmental and health hazards.

BATTERIES ON THE MOVE
The regulations on the transport of batteries 

are well defined, but there are still some 

gaps in the knowledge of distributors.

Recycling is a volume game. Lithium batteries  
can be recycled safely, but what we don’t have 
yet is the necessary volume of batteries that  
will make recycling operations viable.

Batteries fall into the category of 

dangerous goods for transportation 

purposes, and there are very specific rules 

about signage, packaging and who can 

transport them. 

Air travel is obviously the most stringent 

in terms of requirements, but road travel has 

its own challenges. All of these are covered 

in detail in the training component of our 

battery forums.

Federal and state safety regulators are 

working together to identify barriers and 

challenges to do with energy storage, and 

the Clean Energy Council is taking a leading 

role to work through these. 

Currently installers face different 

requirements in different states, but we are 

working to bring these together into more of 

a national approach.

The Clean Energy Council is planning a  

battery forum on warehousing, recycling  

and transportation in Perth in the first  

quarter of 2017.
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XXXX

INNOVATIVE MODELS FOR 
CLEAN ENERGY POWERED 
COMMUNITIES

With the cost of renewables dropping, communities across 

Australia are seizing the opportunity for development, writes 

Jacqueline Fetchet of Norton Rose Fulbright.

Jacqueline 
Fetchet

Jacqueline Fetchet is a lawyer at Norton 
Rose Fulbright working on finance for 
renewable energy projects. She has 
worked in environmental law and 
climate change policy for the NSW 
government and is on the board of 
Pingala, Sydney’s community energy 
co-operative.

The incumbent energy system is built on 

vertically integrated structures and 

limited competition, particularly in networks, 

with saturated customer coverage between 

the retailers. Power generators remain 

heavily reliant on conventional fossil fuels 

that require sophisticated infrastructure to 

travel from the coal valleys of the source to 

the millions of homes connected across the 

National Energy Market. 

So what happens when we re-imagine 

what this system could look like? What if it 

were more localised, agile, dynamic and 

accessible? What if we could fit the right 

type of energy supply to the climatic 

conditions of a town and the needs of local 

industry? And what if we could “purpose fit” 

our business models and capital raising 

mechanisms to the needs, values and ethics 

of community members?
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COMMUNITY PROJECTS

RE-IMAGINING ENERGY  
FOR THE PEOPLE
With the costs of renewables dropping, a 

growing number of communities across 

Australia are seizing the opportunity for 

renewable energy development in their own 

backyards. In the face of a challenging 

regulatory environment and the complicated 

political landscape overshadowing the 

industry, these communities are leading the 

way for our renewables future — and reaping 

the economic and environmental benefits 

along the way. 

Hepburn Wind Farm, Australia’s first 

community-owned wind farm, in Daylesford 

Victoria, grew from a community meeting in 

2004 to the first community-owned wind 

turbines spinning by 2011. 

This is just one example of people working 

to bring clean energy to their community. 

At least 16 groups across Australia are 

generating community-owned solar and 

wind energy, with more than 60 groups 

pursuing projects and 70 members of the 

Coalition for Clean Energy all focused on 

expanding and developing the sector.

Community-driven renewable energy 

takes time to develop and implement but as 

success stories and business models are 

shared, an accessible, active and robust 

sector can evolve. The cumulative impact of 

dozens of such stories will transform regions 

and invigorate local economies. 

Community renewable energy is the local, 

human face of energy disruption. It is not 

just empowering communities but 

challenging the way we do business, our 

business models and the way we structure 

our energy sector as we transition to a 

decarbonised and distributed energy future.

ADAPTING BUSINESS MODELS  
TO COMMUNITY NEEDS
At the Clean Energy Summit in July 2016, 

Norton Rose Fulbright hosted the 

Community Corner to showcase the diverse 

array of community-driven and designed 

projects challenging the energy status quo. 

Like all local initiatives, there is no one-size-

fits-all approach and energy creates an 

opportunity for groups to experiment with 

finding the right structure. State 

governments and local councils have offered 

a series of grants, such as the NSW 

Government’s Growing Community Energy 

grants and the City of Sydney’s Innovation 

Grants to support groups in their start-up 

phase. Once models are developed they can 

be scaled and shared.

Different community groups across 

Australia have tested three common 

corporate structures to suit their unique 

projects and community needs.

Unlisted public company  
limited by shares
An unlisted public company limited by shares 

is registered under the Corporations Act 

2001 (Cth) (Corporations Act) and 

incorporated with the Australian Securities 

and Investments Commission (ASIC). It can 

have unlimited shareholders and can offer 

shares to the public. However, in contrast to 

a listed public company, its shares will not be 

listed on a stock exchange. This type of 

company must have at least three directors 

(two of whom must reside in Australia) and 

at least one company secretary.

This is a common legal structure for 

businesses in Australia that want 

accessibility to the public to become 

shareholders with limited shareholder 

liability. They are formed on the principle 

that the liability of members is limited to the 

amount (if any) unpaid on shares held. This 

can suit communities seeking an inclusive 

approach because share offerings can be 

made to an unlimited number of 

shareholders, allowing growth as new 

projects enter the company’s asset pool. 

Sydney Power Renewable Company 

(SPRC) has one of the highest-profile 

community energy projects in Australia. In 

June 2016, 520kW of solar was installed on 

the newly developed International 

Convention Centre in Sydney’s Darling 

Harbour and first generation is anticipated 

at the end of this year. SPRC is currently an 

unlisted public company limited by shares 

and is planning a public share offering for 

capital raising later this year. 

Private company
Private companies (proprietary limited) are 

also common for small businesses and can 

be adapted for community renewable 

groups, though conversion to public 

company status may be necessary to 

support major capital raisings, particularly if 

there might be more than 50 shareholders. 

Private companies are simple to establish 

and have clear governance structures, with a 

board, managing director or general 

manager, and secretary. 

Private companies, like unlisted public 

companies, are closely regulated by ASIC 

and are governed by a combination of 

common law, statute (mainly the 

Corporations Act) as well as the terms of the 

company’s constitution. 

A private company must have a minimum 

of one shareholder and can have up to 50 

non-employee shareholders, but cannot 

invite the public to subscribe for shares. 

However, once above 50 shareholders, the 

company may be forced to become a public 

company. This type of company must have at 

least one director (of whom at least one 

must reside in Australia).

REPower Shoalhaven is a private company 

that uses special purpose vehicles to house 

each investment. Shares are offered for each 

investment round with a maximum of 20 

sophisticated investor shareholders and 

shares priced according to the amount of 

funds sought. Since 2014, REPower has 

connected four projects on the South Coast 

of NSW, including a dairy farm, a bowling 

club and various churches.

Benefits of unlisted public companies and 

private companies include the ease of 

issuing shares to investors and the limited 

liability of these shareholders. Directors are 

responsible under the Corporations Act for 

stewardship of shareholders’ investments. 

Co-operatives
Co-operatives are one of the oldest 

community engaging business models and 

have their origins in worker-owned 

industries such as agriculture and textiles. 

They were established to meet the needs of 

their members by providing services. 

All co-operatives are governed by the  

Co-operatives National Law, which has been 

adopted by all states besides Queensland 

and Western Australia. The Co-operatives 

National Law is enabled by state legislation, 

creating a competitive disadvantage for 

Community renewable energy is the human face 
of energy disruption. It is not just empowering 
communities but challenging business models  
and the structure of our energy sector.

Left: Sydney brewery Young Henry’s benefited when 
Pingala raised $18,000 in 10 minutes through a raffle 
process for a 30kW system.

ECO1216_CommunityProjects.indd   37 11-Nov-16   3:52:59 PM



38  /  ecogeneration  December 2016 www.ecogeneration.com.au

COMMUNITY PROJECTS

groups wanting to work nationally (including 

share ownership) and requires working state 

by state with the co-operatives registrar, 

usually housed in the Department of Fair 

Trading (or equivalent).

Hepburn Wind, Pingala and Stucco are all 

trading co-operatives running community 

renewable energy projects. Hepburn Wind is 

a co-operative with more than 2,000 

members and a Certified B-Corporation. 

Hepburn raised $9 million in 2011 from its 

first share offering to members and 

applicants. Additional project finance was 

raised through government grants, loans 

and a debt guarantee from Embark. 

Through partnering with Red Energy it 

also now offers Large-scale Generation 

Certificates (LGCs) to individuals, businesses 

and organisations as carbon offsets.

Pingala is an incorporated association that 

created a co-operative as an investment 

vehicle in May 2016. The co-operative has  

a board of directors and members join the  

co-operative by purchasing shares in 

renewable energy projects. In August 2016 

the first Pingala project raised $18,000 for 

capital in 10 minutes through a raffle process 

for the 30kW system on Young Henry’s 

brewery site in Newtown, NSW. 

Stucco was first a co-operative and then a 

community renewable energy project. A 

student co-operative housing site since 1991, 

in 2015 a group of students decided to 

combine solar and storage on a converted 

warehouse to manage their total energy 

consumption through an embedded network.

The co-operative members are the 

residents and have played an active role in 

key decision-making around the design and 

functionality of the 30kW solar system with 

a 43.2kWh battery storage. Capital will be 

raised through crowd-funding and the 

project is set to connect in December 2016. 

A benefit of co-operatives is the ability to 

align the objectives of the community to the 

objectives of the organisation. Unlike a 

publicly listed company, directors can take 

into account more than just commercial 

outcomes. Each shareholder has equal 

voting rights, despite the size of their share-

holding and co-operative members are 

required to be “active” members. 

Co-operatives also create the ability to 

have various classes of shares, based on 

factors like profit rate, social benefit or 

location of projects. In this way, projects can 

be pooled or separated, depending on the 

needs of the organisation. Renewable energy 

co-operatives are usually “trading” 

organisations because energy is sold onto 

third parties and profit can be distributed 

amongst members.

Incorporated association
Incorporated associations are commonly 

used for community groups such as sporting 

or non-profit organisations. They have 

members and are useful as a functioning 

body for delivering services, such as running 

community energy projects. Incorporated 

associations are governed by state or 

territory law (for example, the Associations 

Incorporation Act 2009 (NSW)) and are also 

managed by the Department of Fair Trading 

or equivalent (unlike unlisted public 

companies and private companies, which are 

administered by the Australian Securities 

and Investments Commission).

Pingala is also an incorporated 

association. The co-operative has a services 

agreement with the incorporated association 

to deliver work for the operational side of 

the organisation. This includes finding host 

sites, attracting grants and managing 

finances, communications and promotions. 

Above: Tyalgum in NSW 
is working towards 100% 
reliance on renewable 
energy. Left: Locals at 
Daylesford, Victoria, 
check out the turbines at 
the Hepburn Wind Farm.

Above: The Sydney Power Renewable Company’s 
520kW system atop the International Convention 
Centre, Darling Harbour.
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Incorporated associations are less 

attractive as an investment vehicle, because 

the law does not permit them to distribute 

profits to members. This can be an 

advantage for attracting public grants but 

creates a limitation for capital raising. Some 

groups can choose to run the organisational 

functions through an incorporated 

association and capital raising for investment 

through a special purpose vehicle. 

The use of a special purpose vehicle also 

provides an avenue for collaboration on large 

projects with developers where special 

purpose vehicles are commonly used in large-

scale project financing for renewable projects. 

These are merely some of the main 

investment approaches that can be taken. 

There is a range of other alternatives such as 

partnerships, unincorporated joint ventures, 

trusts and the “collective investment 

vehicle” structure which will be introduced in 

Australia from July 1, 2017.  The 

appropriateness of each of these vehicles 

depends heavily on the ability to raise 

capital, ease of governance and tax planning.

LEGALLY SOUND AND  
FINANCIALLY HEALTHY
Community renewable energy groups have a 

range of legal and finance factors to 

consider before starting a project and 

considering their role in the development of 

the project. These will differ depending on 

the type of structure that is established. 

Legal considerations 
Community renewable energy groups can 

play multiple roles as project developer, 

energy services provider, fund-raiser and 

retailer. However, delivering a project cannot 

be pursued in isolation. Contracts will need 

to be developed with relevant companies 

such as the local network provider for grid 

connection, renewables installers and 

suppliers to fix the system to the site and 

any relevant landholders, for example if the 

host site is rented. 

Different energy supply arrangements will 

also need consideration, such as lease or a 

power purchase agreement (PPA). PPAs are 

a common finance tool because they provide 

long-term fixed pricing for the host site and 

a guaranteed rate of return for investors. 

Sydney Power Renewable Company has 

entered into a long-term PPA with the 

International Convention Centre.

Depending on the size of the system and 

location, a range of approvals or consents 

may be required from state or local 

government. For wind farms, these include 

environmental impact assessments and 

potentially biodiversity offsetting. For solar, 

this may mean heritage impact assessments 

if solar panels need to be installed on 

heritage buildings.

At the time of capital raising, share offer 

and disclosure documents may need to be 

provided to prospective investors to create 

transparency around risks and investment 

particulars. Examples of disclosure 

documents are available through ASIC (for 

public and private companies) and the 

Department of Fair Trading (for co-

operatives). However, these documents need 

to be purpose-fit to include the details of your 

project and business model to assist investors 

to make the right business decisions. 

Legal services professionals can lead the 

way in demystifying complex legal 

documents to create standard structures 

and tools that are accessible to community 

energy organisations. A legal toolkit that is 

custom built for community renewable 

energy and publicly available can assist 

groups to navigate the legal framework and 

limit cost barriers. Professional advice may 

possibly be sought at pro bono rates. 

Financial considerations
Having a financially sustainable business 

model is essential for community renewable 

energy projects. This requires a guaranteed 

flow of income and managing a good  

balance sheet. 

Income can be generated through lease or 

PPA fees paid from the customer to the 

community energy group, membership fees 

and other services the group may offer. 

Profit from this revenue can be distributed 

among shareholders or re-invested back into 

the company, based on the business model.

Common rates of return for the 

community renewable energy sector are 

between 4-7% per annum.

Maintaining transparent accounting 

principles, reporting regularly to governance 

bodies and complying with the legal rules of 

the corporate structure are necessary to 

uphold a high standard for the sector. As a 

minimum, most boards meet quarterly and 

expect reports from the project managers 

on the status and progress of projects.

Getting financial and accounting advice 

early on can assist groups to learn the skills 

to manage their own accounts and seek 

financial services where required. Some 

professional services companies can 

provide training for groups to learn simple 

accounting processes, like Xero. 

Accountants that specialise in social 

enterprises or co-operatives can also be 

useful at the start-up phase.

As more innovative and specialist models 

are introduced, these key legal and financial 

factors will have to be nuanced to the 

project needs. This creates challenges and 

opportunities for legal and finance 

professionals to co-ordinate and work 

together when solving the problems of 

creative community renewable energy 

groups, leading to transformation of our 

energy system over time.

POWERED UP, SHARING  
AND SCALING
The movement of renewable solutions at a 

community level is no longer an idea or theory 

– it is an exciting sector as new models and 

initiatives are entering the market and big 

business to mum and dad investors are 

playing active roles in the shift. With the right 

legal structure, partnerships and financing, 

projects can be shared and scaled across 

Australia to play a crucial role in the inevitable 

transformation of our energy system. The 

rapid rate of change and constantly evolving 

technology means communities that stand 

still will be left behind.

The more groups mobilise and work 

together, the more innovative, effective and 

cheaper the solutions will become.

Embedded network models are emerging 

for residential apartments in Western 

Australia and NSW. Last year Australia’s first 

community-owned retailer, Enova, was 

launched in Northern NSW through crowd-

funding. The University of Technology 

Sydney has a solar power purchase 

agreement with a 200kW solar farm in the 

Hunter, NSW, for 12% of a building’s energy 

use. UTS is also investigating peer-to-peer 

trading through local energy networks and 

councils. Towns like Tyalgum and Uralla in 

NSW have strategies to get to 100% 

renewable energy and projects like Huntlee 

are using the opportunity of greenfields 

developments to construct completely off-

grid communities.

Such ideas and models are just the 

beginning of a re-imagined economy 

resilient to environmental, technological and 

social challenges. As legal professionals, we 

are seeing an increasing appetite to work 

with current and emerging community 

renewable energy groups as they seek to 

bring new ideas to market and work through 

partnerships for projects of all sizes in local 

communities. In this time of great energy 

change, communities are perfectly placed to 

lead the charge towards decarbonisation. 
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RENEWABLE FUEL

WATER SPORT

How can Australia become a supplier of clean energy to the world?  

By exporting hydrogen, writes Leigh Sheppard, who is working with colleagues  

on ways to use sunlight to unlock the clean energy source.

With climate change comes debate and 

argument. There are arguments over 

the causes of climate change and the extent 

to which human industrialisation is 

responsible. There are arguments over the 

consequences of climate change, in terms of 

the environment and the economy. 

When the arguments stop and agreement 

is reached, the result is typically a fresh 

round of arguments relating to responsibility 

and response. What appears to be ignored, 

perhaps because it is simply too obvious and 

beyond arguing, is the fact that as humans 

our primitive desires for a better life have 

led us to this predicament via the gorging of 

cheap and convenient energy. The energy 

stored in fossil fuels. 

While we may consider ourselves more 

sophisticated and advanced than our pre-

industrial revolution forebears, the truth is 

that our standard of living is inexplicably 

linked to the availability of cheap and 

convenient access to energy, just as it was 

when our ancestors gathered wood for 

heating and cooking. This aspect of human 

behaviour will not change anytime soon and 

as the huge populations of China and India 

continue striving for an improved quality of 

life, the energy feast will not cease. In fact 

an argument can be made that the truth 

behind any opposition to manmade climate 

change is nothing more than a primal fear of 

a future enjoyed on an energy diet. Is that 

truly what is required to address climate 

change and ensure that the future is 

environmentally and economically secure?

Energy can take many forms. While energy 

in the form of electricity is the most utilised 

in households and workplaces, what 

underlies its availability is the ability to 

convert the energy stored in fossil fuels into 

electricity. As with any fuel, fossil fuels are 

Above: Light enters a photo-electrochemical cell 
where an electrode on the left is evolving oxygen 
bubbles and, on the right, hydrogen bubbles.
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Leigh Sheppard

Leigh Sheppard is a senior lecturer  
at Western Sydney University. He has  
a background in the synthesis of 
advanced materials and seeks to 
engineer the properties of novel 
materials in order to optimise their 
performance under application.  
Dr Sheppard has published more than 
50 peer-reviewed journal articles. 

simply energy carriers and as such provide a 

convenient means to store, distribute and 

utilise energy as demand requires. This 

ability to supply energy on demand, whether 

in the form of electricity or as a means to 

propel a car or warm a living room, has been 

fundamental to the success of fossil fuels, 

and the advancement of human prosperity 

and living standards. In a future where the 

global demand for energy will only continue 

to rise, it is imperative that a carbon-free 

alternative fuel is identified to sustain the 

energy binge required to continue improving 

living standards the world over.

Hydrogen is an alternative fuel of great 

promise. Hydrogen is the lightest of the 

elements and is also the most abundant. In 

1807, the first car powered by an internal 

combustion engine did so using hydrogen as 

the fuel, and it has since been used to power 

space shuttles into orbit. When hydrogen is 

combined with oxygen in a fuel cell, electricity 

can be delivered at an efficiency ranging from 

35% to 85% depending on the application, 

mobile or stationary. At present, typical 

efficiencies achieved by fossil fuel-fired 

power stations are in the vicinity of 40%. 

What is key with hydrogen is that when it is 

reacted with oxygen, water vapour is the 

product, unlike fossil fuels that produce 

carbon dioxide (along with some water 

vapour also). Through various hydrogen trials 

around the world, including a hydrogen fuel 

cell bus trial in Perth from 2004 to 2007, it 

has become well established that hydrogen 

can be handled and utilised as a fuel in a 

similar fashion to fossil fuels. These exercises 

support the notion of a so-called “hydrogen 

economy” based almost entirely on hydrogen 

as the energy carrier, which has been 

speculated upon since at least the 1980s. 

AT THE SOURCE
While large-scale hydrogen usage has great 

promise, there are also several impediments. 

The first relates to the storage of hydrogen 

and its tendency to leak or instigate brittle 

failure in steels and other metals. Yet this 

issue is being steadily addressed through the 

use of advanced storage approaches 

involving carbon-based nanomaterials and 

metal hydrides among several others. But 

the second and more significant issue relates 

to how hydrogen is produced. 

At present, about 95% of the world’s 

supply of hydrogen is obtained from fossil 

fuels, with the steam reforming of natural 

gas responsible for roughly half. In 

consequence, carbon emissions directly 

result from the production of hydrogen and 

When hydrogen is combined with oxygen in a fuel 
cell, electricity can be delivered at an efficiency 
ranging from 35% to 85% depending on the 
application, mobile or stationary.

while the utilisation of hydrogen remains 

carbon-free, the entire process of hydrogen 

fuel production through to hydrogen 

utilisation and beyond is far from carbon-

free. Consequently, the big challenge for 

realising the attractiveness of a future 

hydrogen economy is to develop the means 

to produce hydrogen in a manner that is 

entirely free of carbon emissions.

There are several means for producing 

hydrogen in a manner that avoids the 

coincidental generation of carbon emissions. 

Of these, the Holy Grail option is to split 

water using sunlight. Scientifically referred 

to as photo-electrochemical water splitting 

this process involves the immersion of a 

photosensitive semiconductor into water, 

which upon illumination with sunlight drives 

electrochemical processes that lead to water 

being split into its constituent gases, 

hydrogen and oxygen. This process was first 

demonstrated by a Japanese team, 

Fujishima and Honda, in 1972 and has 

received considerable attention since due to 

its apparent simplicity and potential to 

transform energy supply. This is made more 

significant but the potential to apply this 

process to seawater and thereby extract 

hydrogen fuel from the oceans. 

Unfortunately, the process has proven 

itself to be complex for several reasons. 

Firstly, like a typical photovoltaic (PV), the 

critical water splitting material, called a 

photo-electrode, must be able to harvest a 

broad section of the solar spectrum, not just 

the ultra-violet component for example. In 

further similarity to PVs, the use of exotic or 

expensive materials should also be avoided 

for economic viability. Yet unlike PVs, a 

photo-electrode must also be tolerant to 

immersion in water, particularly seawater. 

This has created a unique development 

challenge for this technology. Those photo-

electrode materials that are able to 

efficiently utilise solar energy to produce 

hydrogen from water are either very 

expensive or have unacceptably short 

lifetimes due to corrosion (or both). Those 

materials that demonstrate appropriate 

corrosion resistance and low cost lack 
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sensitivity to major sections of the solar 

spectrum, or are deficient in other more 

technical aspects. Hence, the challenge for 

realising this clean energy technology of the 

future is to uncover the means to alter or 

undo the unfavourable properties of a 

photo-electrode material that is otherwise 

inexpensive and corrosion resistant.

STEP BY STEP
At Western Sydney University, Dr Richard 

Wuhrer and myself, along with our research 

teams, employ a materials engineering 

approach to the development of photo-

electrodes for solar water splitting. Titanium 

dioxide, TiO
2
, is our current material of 

choice on the basis of corrosion resistance 

and low cost, however the performance of 

this material is especially low, less than 1%.

For commercial viability, an overall energy 

conversion efficiency of about 10% would  

be required based on US Department of 

Energy research.

Our approach involves breaking the 

process of water splitting into several key 

steps and systematically installing the 

appropriate functional properties to meet 

the requirements of each step. 

For example, to improve the ability of TiO
2
 

to absorb the solar spectrum requires the 

manipulation of its optical properties 

through the specific alteration of the 

material’s composition.

However, as the penetration of sunlight 

into a material is typically limited to the 

outer ~1mm (about one-thousandth of a 

millimetre) of the material, such 

compositional modification should be limited 

to just the surface region. Yet this same 

region is also responsible for the initial 

conversion of solar energy into electrical 

energy, which subsequently becomes 

converted into stored chemical energy (if 

the form of hydrogen) via a second step.

Unfortunately, almost all efforts that have 

been made to improve solar absorption have 

coincidentally deteriorated the ability of this 

region to perform the first step in energy 

conversion process. Hence, efforts that have 

successfully improved the capture of solar 

energy have also inadvertently led to a 

decreased ability to do something useful 

with that solar energy.

To address this particular challenge, the 

WSU team is investigating how the surface 

region of a photo-electrode material can be 

purpose built to required specifications 

using a layer-by-layer approach. 

In each thin layer (10-50nm thick) the 

composition is incrementally adjusted in 

such a manner that a form of p-n junction is 

created in similarity to the fundamental 

workings of a PV cell. 

The presence of this junction greatly 

assists with the utilisation of solar energy 

after it has been captured by the photo-

electrode and thereby supports the existing 

approaches for improving the amount of 

solar energy that can be captured. 

While still deeply under development  

early results are promising and it is  

expected that this novel photo-electrode 

design will provide the means to maximise 

the absorption of sunlight without also 

increasing the deleterious conversion 

Above: The researchers are using titanium dioxide 
for its resistance to corrosion and low cost, 
although its performance is especially low.
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efficiency losses that to date have  

been unavoidable. Another important 

challenge that stands in the way of a 

commercially viable solar water splitting 

technology relates to the way water is 

actually split during the second energy 

conversion process. 

RESEARCH AT NANO-SCALE
The absolute surface of the photo-electrode 

material is what’s in contact with water and 

sets the stage for the various electrolysis 

reactions that lead to the creation of 

hydrogen and oxygen. Here, the WSU team 

and their collaborators are exploring the use 

of nanomaterials to create a surface 

architecture that provides favourable 

catalytic conditions for water to be oxidised 

(the rate limiting step in water splitting). 

These nanomaterials resemble blades of 

grass but are of the order of several 

nanometers across and can range in length 

from 10-100nm and be tightly packed or 

spread out. 

The team has developed a synthesis 

method for controlling the morphology and 

dispersion of these nanomaterials but still 

needs to understand exactly what size and 

shape is required to most favourably drive 

the necessary catalysis. Once the most 

suitable architecture has been identified  

it will be attached to the surface of the  

p-n enhanced photo-electrode with an  

important gain in overall energy conversion 

efficiency expected. 

As is the case for any solar-based 

technology, Australia is in an enviable 

position to benefit more than arguably any 

other nation in the world due to the 

combined abundance of sunlight and 

undeveloped land for harvesting it. While it 

would be an outstanding goal at present for 

Australia to meet its entire energy demand 

renewably, with solar undoubtedly featuring 

strongly, there must be scope to influence 

the global demand for clean energy as well.

For an electricity-generating technology 

such as PV, or indeed almost any other 

renewable technology currently available, it 

would prove very difficult if not impossible 

for Australia to participate in the 

international supply of energy. 

Hence, another argument is made for 

developing a clean alternative fuel; an 

exportable commodity. 

For Australia, the realisation of a 

commercially viable solar-driven water 

splitting technology would enable clean 

hydrogen to be produced at a scale that 

would not only support Australia’s demand 

for energy, but also create an opportunity 

for Australia to become a major clean 

energy producer and supplier to the world. 

While it is impossible to say when this 

technology will become available, 

fundamental research and development is 

underway. Regardless, the need for clean 

fuel will only grow in a future that continues 

to starve for energy. 

PHOTO-ELECTROCHEMICAL CELL SOLAR-DRIVER WATER SPLITTING PROCESS
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Australia is in an enviable position to benefit 
more than arguably any other nation in the world 
due to the combined abundance of sunlight and 
undeveloped land for harvesting it.
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 SYSTEMS RESEARCH

INSIDE THE CSIRO’S  
HYBRID ENERGY  
SYSTEMS HOTHOUSE

The CSIRO’s Centre for Hybrid Energy Systems is helping industry partners find the best mix 

of renewable energy generation and storage, and refining hydrogen and fuel cell technologies 

that may provide tomorrow’s baseload power, writes Jeremy Chunn.

If you think energy solutions are a bit like 

cake recipes, the CSIRO’s Centre for 

Hybrid Energy Systems is the test kitchen. 

A little bit of solar and a little bit of 

storage sounds simple enough, but what 

about temperature and humidity extremes? 

They’ll have a big effect on output. And of 

course, if you’re looking for fuel suitable for 

baseload generation there is always the 

possibility of filling LPG tanks with ammonia 

for export to Asia. 

Who knew? You can learn a lot when you 

speak to a scientist.

At the Commonwealth scientists’ hybrid 

headquarters in Melbourne, the game is to 

combine two or more energy and storage 

technologies. The world is moving towards 

hybrid energy systems, says CSIRO Energy 

chief research scientist and research fellow 

Dr Sukhvinder Badwal. “You can combine 

any energy generation with storage.” 

The game gets hard when the options  

are so varied.

Solar PV is really only useful if it’s 

connected to the grid and some sort of 

storage system, Dr Badwal says. In a future 

where solar and storage are mainstream, 

energy management systems will make a big 
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difference. “We are concentrating on the 

black box, what’s inside the black box and 

how the black box will interact with 

renewable energy systems,” he says.

Typically, people are looking at batteries 

at this stage for storage, but the CSIRO team 

is also looking at chemical energy storage 

rather than just electrical energy storage. 

To test hybrid systems the centre uses a 

simulator (connected to the grid and in-

house solar) which can emulate a renewable 

energy profile anywhere around the world, 

and small-scale domestic applications up to 

180kW. “With that type of system you can 

charge 1MWh battery with solar panels in  

a day,” Dr Badwal says.

The simulator can model results within a 

temperature range of -20 to 160 degrees 

Celsius and humidity between 0% and 100%.

Once conditions are programmed into the 

simulator and it is connected to a battery, its 

performance and life is assessed. 

Batteries can also be connected to a 

hydrogen generation system, using water 

electrolysis. All sorts of scenarios are tested, 

such as batteries discharged in the morning, 

charged in the daytime and discharged again 

in the afternoon. A power control monitoring 

system connects inputs and outputs to track 

how different systems perform under 

different conditions — and what an ideal 

system might be. 

“Rather than building a system separately 

each time you just connect various systems 

in a hybrid mode,” Dr Badwal says.

The centre also runs an electrical and 

chemical energy storage module, with a 

range of different batteries and energy 

storage in the form of chemical, hydrogen 

and ammonia. 

The goal is to test the export potential for 

Australian renewable fuel energy. 

Dr Badwal cites the example of solar 

energy in the Pilbara region of Western 

Australia, “where there is plenty of sun”,  

to produce renewable energy into 

transportable fuel, such as ammonia, which 

can be shipped to Asia in containers similar 

to LPG containers. “We’re looking at the 

potential of exporting.”

Ammonia can be produced from hydrogen 

and nitrogen, where nitrogen is separated 

from air and hydrogen from water using 

solar PV electrolysis. Ammonia contains 17% 

hydrogen, which can be used in internal 

combustion engines and gas turbines. 

Because it becomes a liquid at very low 

pressure it is a very easy fuel to transport.

“We are also looking at the future,” Dr 

Badwal says, including energy products 

“Unless we move to a large chunk of renewable 
energy in the grid we are not going to reduce 
emissions levels by moving to electric cars.”

based on a hydrogen fuel cell. “For short run 

storage, batteries are quite good; if you need 

longer term storage … hydrogen is a very 

good solution. If you combine a fuel cell with 

a small battery, you can meet all your power 

requirements,” where a fuel cell can provide 

baseload power in the house and battery can 

fulfil peak load demand.

Among everything else going on in the 

energy market the mainstream acceptance 

of electric vehicles will be a major event. 

Unless chargers are connected to renewable 

sources of generation, cars will be charged 

with coal-fired plants, “so you only shift the 

emission levels somewhere else,” Dr Badwal 

says. “Unless we move to a large chunk of 

Above: Dr Sukhvinder 
Badwal and senior 
research scientist Dr 
Christopher Munnings 
analyse data in the 
CSIRO’s Centre for 
Hybrid Energy Systems. 
Opposite: Dr Munnings 
checks hydrogen stores.

renewable energy in the grid we are not 

going to reduce emissions levels by moving 

to electric cars.”

Fast vehicle charging requires a lot of power: 

a 25kWh battery charged over half an hour 

requires 50kW of power. What sort of service 

stations will we have? Will they be connected 

to the grid or renewable energy sources and 

would battery storage be required? The CSIRO 

centre is setting up a small solar-powered 

charging station to learn what the future 

requirement is for a service station.

Whatever technology becomes 

commonplace in a world where the sun, wind 

or water power our lives, you can be sure it’s 

being tested in Melbourne today. 
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WHAT IS  
AUSTRALIA’S  
BIOFUEL FUTURE? 

Ed de Jong is vice-president of 
development at Dutch renewable 
chemicals company Avantium.

Geoff Bell is chief executive officer of 
Australian industrial biotechnology 
company Microbiogen.

With growing interest in Australia in the production of liquid 

biofuels, bio-refining experts Geoff Bell and Ed de Jong consider 

the drivers of production and what the future could look like.

In the most basic terms Australia has all the 

right conditions and materials to produce 

biofuels — definitely Queensland Premier 

Annastacia Palaszczuk thinks so if the 

Queensland Government’s interactions with 

the US Navy is anything to go by — but is its 

production solely for export or is there an 

appetite for the use of these biofuels in 

Australia? First, let’s look at Europe.

ED DE JONG ON BIOFUEL 
PRODUCTION AND USE IN THE EU
Biofuels serve as a renewable alternative to 

fossil fuels in the EU’s transport sector, 

helping to reduce greenhouse gas emissions 

and improve the EU’s security of supply.  

By 2020, the EU aims to have 10% of the 

transport fuel of every EU country come 

from renewable sources such as biomass. 

Fuel suppliers are also required to reduce 
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the greenhouse gas intensity of the EU fuel 

mix by 6% by 2020 in comparison to 2010. 

SUSTAINABILITY DRIVERS
An important characteristic of the EU’s 

biofuels policy is the attention paid to 

sustainability aspects. In principle biofuels 

can reduce greenhouse gas emissions 

without adversely affecting the environment 

or social sustainability. This can be 

accomplished when biofuels are produced in 

a sustainable way. The EU has therefore set 

rigorous sustainability criteria for biofuels 

and bioliquids. 

Companies that want the biofuels they 

grow or use to be eligible for government 

support or count towards mandatory national 

renewable energy targets must comply with 

these sustainability criteria. They can prove 

their compliance through national systems or 

so-called voluntary schemes recognised by 

the European Commission. 

Another important point are the indirect 

land use changes. Growing biofuels on 

existing agricultural land can displace food 

production to previously non-agricultural 

land such as forests. Because trees absorb 

CO
2
 from the atmosphere, removing them 

for biofuel production may result in an 

increase in net greenhouse gases instead  

of a decrease. 

To combat indirect land use change, new 

rules came into force in 2015 which amend 

ISSUE EU AUSTRALIA

Policy drivers Paris Agreement Fossil fuel exports

Indirect land use changes Yes No

Biofuels production scale Small relative to market Large relative to market

Refining capacity Significant Rapidly declining

Mandates Strong but changing Weak but improving

AT A GLANCE

the legislation on biofuels — specifically the 

Renewable Energy Directive and the Fuel 

Quality Directive. 

Emissions resulting from biofuels 

cultivation vary greatly depending on the 

soil and climate of different areas. To 

determine which areas are best suited for 

biofuel production, EU countries conducted 

assessments of all their agricultural land.

The European Commission also examined 

the feasibility of drawing up such reports for 

countries outside the EU. It found that while 

such reports were desirable, they were 

currently not feasible due to the inability to 

confirm the accuracy of non-EU countries’ 

emissions calculations. 

AVIATION IS A BIG FOCUS IN EU
Special attention is given to biofuels for 

aviation. Biofuels can serve as a renewable 

alternative to jet fuel in airliners but are 

currently not produced on a large 

commercial scale for this purpose. To help 

spur the commercial development of 

biofuels for aviation, the European 

Commission and its partners have launched 

the European Advanced Biofuels Flightpath. 

The EU aims to develop and improve the 

technical quality standards of biofuels and 

biofuel blends for vehicle engines by working 

together with the European Committee for 

Standardisation (CEN). The practical work is 

carried out by CEN Technical Committee 19, 

consisting of experts from the automotive 

and fuel industries, biofuels producers and 

other stakeholders. 

DRIVEN BY POLICY GOALS
The European Commission is preparing 

policy goals for renewable energy up to 

2030. A European platform named 

Biofrontiers, managed by the International 

Council on Clean Transportation and 

supported by the European Climate 

Foundation, launched its final report recently. 

Environmental NGOs, think-tanks and the 

advanced biofuel industry have been 

collaborating on defining policy boundaries 

for European fuels policy that recognises the 

need to safeguard sustainability while 

stimulating investments into a truly 

sustainable advanced biofuels industry. 

This platform states that following the 

Paris Agreement it becomes increasingly 

urgent to tackle emissions from the transport 

sector, which will imminently become the EU’s 

largest source of CO
2
 emissions.

The work demonstrates that sustainable 

advanced biofuels can be an attractive 

opportunity to quickly reduce CO
2
 emissions 

in transport. 

GEOFF BELL ON BIOFUEL 
PRODUCTION AND USE  
IN AUSTRALIA
The situation in Australia is very different 

to Europe. Issues relating to the deployment 

of the current and future biofuels industry 

is impacted by a number of factors that 

relate to Australia and its position as a net 

fossil fuel energy exporter, the size of the 

country relative to its population and the 

history of its indigenous oil production and 

refining capacity. 

These factors are impacting the 

regulatory environment, social acceptance 

and attitudes towards indirect land use 

changes and other aspects of biofuel 

production and distribution.

There are key differences between 

Australia and Europe.

As recently as 2000 Australia was 

producing the vast bulk of its oil requirements 

from local oil fields. However, crude oil 

production has been declining significantly 

since then with locally produced fossil oil 

accounting for about 30% of current supply. 

This decline has been fast and projections are 

for this trend to continue.

Australia is the world’s largest exporter of 

coal and will also soon be the largest gas 

exporter. Governments tend to see Australia 

as an “energy exporting superpower” and 

thus have limited interest in currently 

smaller scale industries such as biofuels that 

can be seen as competitors.

Australia is a significant net exporter of 

food through crops such as wheat and has 
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significant areas of land that are suitable for 

high intensity agriculture if the capital and 

infrastructure is implemented or is available.

Most of Australia’s local oil refining 

capacity has been closed down or will be 

closed in the near future. Australia is highly 

exposed to the import of key transport fuels. 

Unlike most members of the IEA, which keep 

about 90 days’ fuel in storage, Australia has 

about half the IEA requirement, which is not 

unexpected when the apparent view of 

Australian governments is towards a more 

relaxed approach to fuels and fuel security.

All the above factors impact the public 

perception of the need for a biofuels 

industry and the Australian government’s 

regulatory framework within which a biofuel 

industry needs to operate. As a consequence 

of the above circumstances, the biofuels 

industry is operating under the following 

frameworks.

MANDATES AND INCENTIVES
There are no federal mandates for the 

production or encouragement of biofuel 

production. Mandates are left to the states 

to design and implement. Queensland has 

recently implemented a bioethanol mandate 

that starts at 2% and increases over time. In 

NSW, a 6% ethanol mandate has been in 

place for some time, but as it currently 

provides exemptions only about 2.5% 

Above: Biofuel refineries part of the landscape in regions where policy is tilted towards clean energy.

ethanol is blended into the fuel mix. 

Recently, the NSW government implemented 

labelling rules that no longer allow fuel 

retailers to incorrectly label E10 as a low 

octane fuel. This is a small and positive step 

in moving towards the encouragement of 

biofuels into the fuel mix.

INDIRECT LAND USE CHANGE 
Indirect land use change is a major issue in 

Europe but in Australia it is yet to become 

more than an area of interest. Proposals for 

new, large-scale operations in Queensland 

do not need to demonstrate the impact of 

indirect land use change for approval. They 

do have to pass the various standard 

environmental assessment issues that any 

major project must pass.

Overall, Australia has what could be 

considered a “free market” approach to the 

encouragement and deployment of biofuels 

into the transport fuel mix due to the mix of 

natural advantages and competing industries. 

The country is a fossil fuel energy export 

superpower. Despite a transport fuel supply 

chain that is highly exposed to external 

disruptions it is happy to continue along the 

free market path of declining self-sufficiency 

in transport fuels and the significant 

inherent risk associated with that structural 

shift in the fuel supply chain. 

At the same time, states and entrepreneurs 

that recognise the competitive advantages 

Australia enjoys over the rest of the  

western world for the production and 

commercialisation of biofuels are looking  

to kick start the industry. 

The Queensland government has 

announced its Biofutures 10-Year Roadmap 

and Action plan, which suggests where a state 

or company has a competitive advantage, 

steps are being taken to move towards a 

sustainable future that is both environmentally 

friendly and profitable. Negotiations with the 

US Navy are also underway.

THE ROAD AHEAD
It’s not unreasonable to claim that Australia 

definitely has the means to develop a 

successful industry, but what’s also evident 

is Australia’s lack of the same drivers as in 

Europe with respect to growing a national 

use market. 

The decline of refining capacity would 

seem to confirm that. 

But all is not lost. 

With the potential to produce the fuels 

(and additional co-products biochemical and 

other products), Australia does stand to win.

The Queensland government thinks so, 

too, as it commences a program that 

encourages investment in biofuels and other 

bioenergy projects through its Biofutures 

Action Plan and 10 year Road Map. 

Australia has a lot to offer not only in 

terms of raw materials and space but also in 

know-how and expertise. Add to this a ramp 

up in the attention paid by the airlines to the 

need for cleaner fuel and Australia could 

well emerge with the biofuels future that 

matches its potential. 

Australia has the potential to become 

renewable energy superpower with biofuels 

becoming a major component. 

Australia has a free market approach to the 
deployment of biofuels into transport due to 
natural advantages and competing industries.
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so important in residential.” As long as it 

makes sense for the homeowner in terms of 

maximising self-consumption, it’s a “win-

win,” says Handelsman, who spoke to 

EcoGeneration during the All-Energy 

conference in October.

OVER THE HORIZON
Harmonising some of the local standards to 

some of the more proliferated global 

standards would help the local solar PV 

market, he says, referring to the electrical 

code, inverter certification and safety 

standard and inverter interconnection 

standard. “But I realise standardisation and 

regulation is very slow-moving.”

In Israel, Handelsman’s home, solar 

struggles against regulations and 

bureaucratic barriers that are tilted against 

it. Gas, coal and diesel are the primary 

sources of energy there, but he says there 

are hints solar will gain favour. 

System stability is a rigid requirement in 

the East Mediterranean nation. It’s not as 

though energy can be bought from across 

the border. “There is no-one to trade with,” 

he says. “Israel is like an island.” Lior Handelsman

Australia’s score of more than a million 

homes with solar PV generation is very 

impressive, says SolarEdge founder and 

vice-president, marketing and product 

strategy Lior Handelsman, but the electricity 

market today is totally different to what he 

expects it will look like in 10 years.

A rapid uptake of storage, innovations in 

system technology and continued evolution 

in regulations will guarantee that. 

“Storage installations will grow at a high 

rate, but we are starting from very low 

numbers,” Handelsman says. “I don’t think 

there’s going to be an explosion within three 

years … but I think within 10 years it’s all 

going to be PV plus storage.”

As more electricity is generated and 

consumed behind the meter, all eyes will be 

on grid stabilisation — which is a hard beast 

to manage in Australia. 

“It’s harder to stabilise the grid in 

Australia than it is to stabilise the grid in 

Europe,” he says, citing Europe’s dense grids 

throughout the continent, where “rings of 

A rapid uptake of storage will guarantee a very different energy 

market by 2026, SolarEdge founder tells Jeremy Chunn.

‘ALL PV AND STORAGE’  
WITHIN NEXT 10 YEARS

“Storage installations 
will grow at a high  
rate. I don’t think 
there’s going to be  
an explosion within 
three years … but  
I think within 10 years 
it’s all going to be PV 
plus storage.”

power” can be connected between countries 

and states. “Australia is not built like that. 

It’s very big, very fragmented and very 

challenging.”

SolarEdge makes a small DC-to-DC 

converter that can be attached to individual 

solar PV modules to optimise performance 

and provide data for panel-by-panel 

monitoring. 

Other companies sell power optimisers, 

but SolarEdge sells them coupled with its 

own “special inverter”, which is smaller and, 

Handelsman says, more efficient. “There are 

a lot of constraints that we remove by 

adding these power optimisers.”

SolarEdge inverter systems can be 

coupled with Tesla and LG batteries.

AT HOME AND AT WORK
The value proposition offered by SolarEdge 

systems varies between residential and 

commercial applications, he says. “In a 

utility-scale system you would get 2-5% 

added energy, in a residential system you 

could get 2-25%.”

In utility scale the biggest value is in 

monitoring the status of every module. 

“Because we allow longer strings we save 

almost half the amount of cabling in combiner 

boxes, which in a commercial system is a 

huge amount of cabling,” he says.

The fine-tuning capabilities that come with 

using a string inverter also allow for systems 

to be designed using fewer panels.

“Theoretically, yes,” he says. “You can get 

to the same amount of energy with less 

modules, but that is not necessarily what 

installers want; they want to install a bigger 

system so they can make more revenue.”

Rooftop residential systems can be a 

headache, with multiple facets and varying 

planes, “but with SolarEdge we don’t care. If 

you have a different roof plane and you want 

to put two modules there, go ahead and do 

it. We will harvest all the energy out of 

them,” he says. “That flexibility in design is 
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OPTIMAL  
APPROACHES  
TO MAXIMISING  
BATTERY ROI

Matching a battery to a 

householder’s expectations and 

energy consumption is devilishly 

complicated, writes Warwick 

Johnston, who explains why smaller 

storage systems are often better.

Let’s face it, most customers who are 

buying batteries at the moment are early 

adopters that aren’t particularly concerned 

about return on investment (ROI). After all, if 

they were seeking a high ROI, they wouldn’t 

be interested in the 10-plus year payback 

that is common on most batteries. 

Common purchasing motivations include 

reducing solar export, minimising 

consumption during peak tariffs and 

reducing dependence on the grid. But the 

bottom line is they are most certainly 

interested in reducing their electricity bill. 

The key question for those people selling 

batteries is: “How can I configure batteries 

to maximise savings on my customer’s 

electricity bill, without adversely affecting 

the battery lifetime?” 

The hidden problem is that many of the 

strategies that sound like common-sense 

may actually set customers back. For 

example, charging your battery from off-

peak tariffs so you can then discharge 

during peak tariffs may mean your battery 

can’t soak up as much excess solar power. 

Even if you’re able to cycle your battery 

multiple times per day, this can impact on 

your battery life.

In this article we will run through the most 

common strategies in battery control to 

identify which produces the best outcomes 

for an end-user, using SunWiz’s PVsell 

software. We find:

• Smaller batteries pay for themselves 

sooner, so have a higher ROI.

• In general it’s best to discharge during 

peak (and shoulder, where applicable) but 

there isn’t much additional benefit from 

discharging during off-peak periods.

• Charging from off-peak tariffs typically 

reduces the soak-up of excess solar 

energy to an equivalent amount, and 

shortens battery lifetime while increasing 

grid dependence.

SMALLER IS BETTER
While batteries remain so expensive, the ROI 

from a PV-only system will always be better 

than that of a PV-storage system. After all, 

PV is generating energy whereas batteries 

are just shifting it. So, if a $7,500 PV system 

has a five-year payback, adding a battery 

that costs more than the PV system and 

produces less financial benefit is going to 

dampen the ROI. A bigger battery that costs 

more will harm the ROI more than a small 

battery with lower price, as it’s the PV that’s 

doing the heavy lifting when it comes to ROI, 

and the battery which is acting as a drag.

The second reason a PV system with a 
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Warwick Johnston is managing 
director of SunWiz, which owns the 
cloud-based optimisation tool PVsell.

Warwick Johnston

Charging your battery from off-peak tariffs may 
mean it can’t soak up as much excess solar power. 

small battery has a better ROI than one with 

a large battery is because battery ROI 

closely corresponds with battery utilisation. 

If part of your battery ever sits idle for a 

day, then it’s not generating revenue, which 

means it’s not paying itself back. On cloudy 

days the battery won’t fully charge, and on 

days of low overnight consumption the 

battery may not fully discharge. 

This means the first kWh in the battery is 

more utilised than the second kWh, which is 

more utilised than the third kWh, etc. Hence 

smaller batteries are more highly utilised, 

and therefore generate greater income per 

dollar invested. 

The chart at top right shows the 

relationship between ROI and annual 

benefits (bill reduction) to the battery 

capacity. Here we’re using a residential 

customer with high consumption (25kWh/

day) much of which occurs during the 

daylight hours, and an Origin electricity bill 

in the Ausgrid (NSW) distribution network. 

The system price is $7,090 (including GST) 

for a 5kW PV system, plus $1,100/kWh of 

storage. You can see that the ROI is greatest 

(18%) when there is no battery, and it 

diminishes to 13% with 6kWh of storage. 

The upshot is that it makes financial sense 

to purchase smaller batteries. Witness LG 

Chem’s new 3.3kWh battery; and Enphase is 

having plenty of success from a micro-

battery that can be progressively installed in 

small increments or perfectly tailored to a 

household’s energy consumption level.

DISCHARGE DURING PEAK,  
NOT OFF-PEAK
We’ve seen that a highly-utilised battery is 

going to pay for itself quicker than a battery 

with low utilisation. However, that doesn’t 

mean it makes sense to discharge the 

battery at any opportunity. Because cycling 

the battery will cause some wear and tear, 

we only want to utilise the battery when it’s 

profitable to do so.

Solar power is the primary means of 

charging batteries — energy that would 

otherwise be exported and earn a 5-8c/kWh 

feed-in tariff. Clearly discharging the battery 

during peak tariffs when you can earn 

28-52c/kWh makes financial sense. But does 

it also make sense to discharge during off-

peak periods, when you can earn 12-16c/kWh? 

Discharging at off-peak rates empties the 

battery so it is available to soak up more 

solar power the next day, so in theory you’re 

increasing the value of solar energy from the 

FiT rate to the off-peak rate (that is, from 

5-8c/kWh to 12-16c/kWh). But you will be 

substantially increasing battery wear and 

tear by shifting a lot of energy through it and 

discharging it completely for only a small 

financial gain.

This will accelerate battery degradation, 

which will mean that it doesn’t perform as 

well next year and the year after that. So 

while you may gain an extra 4-11c/kWh from 

discharging at off-peak rates, your battery’s 

capacity to earn peak rates will be 

diminished for years to come. 

An example will illustrate this — using a 

6kWh battery and the same parameters 

from the previous example, when we opt  

to discharge during off-peak periods as  

well, our annual savings reduces from  

$1,812 to $1,800 but we increase battery 

throughput by 4%. 

DON’T CHARGE FROM OFF-PEAK
On face value, charging the battery at  

off-peak rates of 12-16c/kWh and then 

discharging during peak tariffs of 28-52c/
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kWh also sounds like a sensible strategy, to 

the point it has a name of its own: 

“arbitrage”. Many battery companies are 

selling the benefits of multiple cycles per 

day. However, for most residential 

applications, arbitrage conflicts with the 

goal of soaking up excess solar power and 

actually reduces grid independence. 

Pre-charging your battery overnight at 

off-peak rates, then discharging as soon as 

peak tariffs kick in is a strategy that would 

work, if it weren’t for the fact that most 

residential PV systems are already exporting 

energy by 8am. Our analysis of thousands of 

interval-metered homes shows that most 

households average 1-2kW of consumption 

between 6am-9am. You may be able to fully 

discharge a 6kWh battery in those three 

hours if your solar system wasn’t generating 

power, but your typical 5kW solar system is 

already offsetting load by 8am and 

exporting power by 9am. 

Most households can’t discharge a battery 

in the morning before they start re-charging 

the battery from excess solar energy. If you 

start the morning with a battery already full 

of energy you paid 12-16c/kWh for, then 

you’ll export all your excess solar power (at 

5-8c/kWh) and make a financial loss.

Not only will you have made a loss by 

vainly attempting to cycle your batteries 

multiple times per day, you will have 

increased your dependence upon the grid 

(by importing more power to charge the 

batteries), and you may have shortened your 

batteries’ life by increasing the gross 

amount of energy throughput over the 

course of a year.

Again using our base case as an example 

(6kWh of storage, discharge during peak and 

shoulder), when we pre-charge the batteries 

from off-peak power to 50% of their 

capacity, these charts illustrate that 

arbitrage has reduced the ability of the 

battery to soak up excess solar energy. In 

this example annual savings reduce from 

$1,812 to $1,807 though we increase battery 

wear and tear by 20% and increase grid 

dependence by 12%

UNLESS…
These results vary considerably depending 

upon individual circumstances: consumption 

patterns, panel orientation, electricity prices 

and tariff structure, and the intelligence of 

your battery’s inverter. And so far we’ve 

focussed or intention primarily upon 

maximising ROI, or equivalently “How can I 

configure batteries to maximise savings on 

my customer’s electricity bill, without 

adversely affecting the battery lifetime?” 

But early adopters are less focused on ROI 

and more focused on increasing grid 

independence and minimising their 

electricity bill. This sometimes means doing 

things that may be sub-optimal from an ROI 

perspective, such as discharging during  

off-peak periods and charging from off-peak.

To accommodate their desires you’ll want 

an inverter with intelligent control settings, 

as we’ll see.

Many time-of-use tariffs have off-peak 

pricing over the weekend. This means the 

battery will sit idle for two days a week. 

While there is little financial gain to be made 

from discharging at off-peak prices, if you 

allow the battery to discharge at off-peak 

prices then at the very least you’ll be 

improving the customer’s grid-

independence. And if you have an inverter 

smart enough to do this only over the 

weekend, you may strike a good balance 

between achieving grid-independence and 

battery wear-and-tear.

Though most households will be worse off 

from performing arbitrage, there are some 

exceptions. 

1. Firstly, businesses that have a high 

morning load will have hours before the 

solar power system begins to export, 

providing a good opportunity to perform 

arbitrage before the batteries are needed 

Source: PVSell
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to soak up excess solar in the middle of 

the day. 

2. The same principle applies for households 

with very high morning load, or more 

precisely any PV system that is 

appropriately sized to the load such that it 

only exports power in the middle of the day.

3. There will always be cloudy days where 

your PV system doesn’t contribute much 

to household load, let alone export any 

power. The battery will otherwise sit idle 

on these days, making cloudy days a great 

opportunity to perform arbitrage. If your 

inverter can access a weather forecast, 

then it could intelligently perform 

arbitrage only on days where it is 

profitable to do so. And two arbitrage 

cycles may be profitable if there is a large 

price differential between peak and 

shoulder electricity prices and between 

shoulder and off-peak prices, in which 

case you could charge the battery from 

shoulder tariffs on days when the sun 

doesn’t fully charge the battery. 

The key take-home message is that every 

common-sense strategy must be simulated 

and tested, as flow-on effects can quickly 

negate the benefit you were attempting to 

capture. Because the results vary so widely 

depending upon your customer’s specific 

circumstances, it is necessary to customer-

specific simulations. 
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Residential blocks will soon have a good reason to clean up their act, writes Jeremy Chunn.

How much money can you squeeze out of 

a building? Rather a lot, it turns out. 

Since the National Australian Built 

Environment Rating System started to be 

used as a measuring stick for the energy 

efficiency of office buildings in 1998, more 

than $100 million a year has been shaved off 

power bills compared to 2010 levels. In terms 

of CO
2
 emissions, that’s the equivalent of 

taking 160,000 cars off the road.

Now the plan is to apply the same 

stringency to apartment buildings, with 

federal and state governments committed to 

funding a rating tool that will encourage 

sustainability upgrades and cut power bills.

When it is operational, with a test version 

expected early next year, the program will 

measure energy performance of apartments 

nation-wide on a scale of one to six stars, as 

part of the Australian National Energy 

Productivity Plan’s 2030 target to achieve a 

40% increase in productivity of national 

energy usage.

WHERE THE WASTE IS
Egregious energy waste in apartment 

buildings often goes undetected, says 

NABERS national program manager Carlos 

Flores, because it is concealed within central 

services such as common lighting, lifts, 

heating, ventilation and air-conditioning 

systems, pool pumps, hot water systems, 

sensors and building management systems.

“A lot of us are good at managing energy 

that you can see and that you control, but 

when the energy is held centrally it becomes 

kind of invisible to most people occupying a 

building,” Flores says. “If no-one has any 

indication of how energy efficient or 

inefficient a building is, all of that becomes 

really invisible.”

Central consumption can make up to half 

the occupants’ energy costs in many 

apartment blocks, he says.

Standards for sustainability in residential 

apartments are contained in Section J of the 

Building Code of Australia, which a few 

experts in the industry reckon is ripe for 

improvement. “The apartment sector is one 

where government and a lot of people in the 

industry know, as a country, we could do a 

lot better,” Flores says.

BEST TOOL FOR THE JOB
NABERS is working on developing an 

assessment tool with help from federal and 

state governments and local councils, who 

Flores says have been among the most 

enthusiastic advocates of the program since 

the apartment market is concentrated in 

metropolitan centres. (NABERS is managed 

nationally by the NSW Office of Environment 

and Heritage on behalf of Commonwealth, 

state and territory governments.)

In the office market local councils City of 

Sydney and Melbourne have minimum 

requirements for NABERS ratings that are 

beyond the building code. Such incentives 

don’t exist in the residential sector partly 

because there is no tool to apply. “Creating a 

tool for apartments opens the door for that.”

Some councils are considering subsidies 

or financial incentives and training, he says. 

“Many apartment buildings have strata 

structures, so it’s about working with the 

owners and renters of those buildings to 

create incentives.”

It won’t be easy. Landlords will be tempted 

by subsidies and incentives for sure, but 

what’s to stop them passing on the cost of 

upgrades to tenants — cancelling out the 

effect of lower energy bills. “I’m not saying 

it’s not going to be tough,” Flores says.

The NABERS program aimed at 

commercial buildings has been a terrific 

success because market incentives were 

obvious to owners. Buildings with a high 

NABERS rating are “worth more”, he says, 

and attract greater interest from buyers and 

tenants. But rewards go beyond lower 

energy bills, with tenants claiming to be 

happier in a “cleaner” environment. “That’s 

something we want to explore in the 

residential space.” 

PRIVATE LIVES
The program isn’t hoping to crack open the 

doors of tenants’ premises to enforce some 

energy efficiency at home, however, 

although Flores hints it may be on the cards. 

Victoria is furthest ahead on that front, he 

says, with its Energy Efficiency Scorecard 

service due to be offered to households in 

early 2017.

A trial of the energy rating service in 45 

homes early this year found 85% of homes 

were uncomfortable in hot weather, heating 

was the largest cost in 78% of homes and 

65% of residents could save money by 

improving the efficiency of their heating and 

sealing gaps.

The average efficiency rating for the 

sample of homes was three stars out of 10.

When it’s ready the residential NABERS 

scheme will also provide opportunities for 

sharing central plants, Flores says, including 

boilers and HVAC. “[In the commercial 

program] we’ve seen a lot of shared 

equipment installed to maximise the 

efficiency of all the buildings combined.”

In some parts of the world he says 

developers are rewarded with an extra floor 

for meeting or exceeding an excellent 

sustainability standard. That’s good for 

some, but what if it shades the neighbour’s 

rooftop solar system? 

WILL NEIGHBOURS  
MAKE GOOD NABERS?
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SAVING THE BIG BUCKS  
IN THE BIG CITIES

There is vast potential for efficiencies in the  

commercial buildings sector, Energy Efficiency Council  

CEO Luke Menzel tells Jeremy Chunn.

The top end of town caught on to the 

benefits of imposing high standards of 

energy efficiency in commercial buildings 

pretty quickly, and now it’s time for the rest 

of the built environment to get with the 

program, says Energy Efficiency Council  

CEO Luke Menzel.

If landlords of mid-tier buildings are wary 

of paying experts to pursue energy savings 

that will be passed on to tenants, they 

needn’t be. Changes to the energy audit 

standard in Australia and a strong uptake of 

professional certifications mean investment 

in energy efficiency pays off, Menzel says.

The drop in the Commercial Building 

Disclosure scheme threshold next year from 

2,000 to 1,000 square metres will have “big 

implications” for the commercial building 

and energy efficiency market, he says.

Australia ranks around midway on a scale 

of developed countries in commercial 

building energy efficiency and second-last 

out of 23 when it comes in industrial building 

energy efficiency.

Menzel describes the Commercial Building 

Disclosure program as a consumer 

protection scheme which “doesn’t force 

anybody to do anything” but disclose energy 

efficiency of buildings greater than a certain 

size. With this information in the open, the 

market can then “do its job”: tenants will 

look around for better energy value where 

they can find it and owners who chose to sell 

will reap a return on upgrades.

The program is supported by the property 

industry because its members can capture 

the value of “intangible” investments. A star 

rating on the front of a building is incredibly 

easy to communicate, he says.

“We’re bringing in a new cohort of building 

owners and those who have potentially had Above: Luke Menzel knows efficiency pays off.
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less exposure to energy efficiency in the 

past or who have had less motivation to 

think about it,” he says. “It’s a very 

significant opportunity.”

Nevertheless it will be a hard sell to 

owners of mid-tier properties, many of whom 

are notoriously disinterested. How can they 

be convinced to sign up? That’s a tough 

question, and some landlords might feel 

overwhelmed by the various bodies at work 

in the area: the Energy Efficiency Council, 

the Department of Environment and Energy 

in Canberra (which runs the Commercial 

Building Disclosure scheme) and the 

NABERS program run by the NSW Office of 

Environment and Heritage. 

SPREAD THE WORD
If the motivations of these various bodies 

are not communicated the right way to 

property owners, the cause will struggle to 

find traction. “It’s not appropriate for it to be 

punitive in any way,” Menzel says. 

Encouraging energy efficiency in the 

commercial property realm is also about 

connecting owners with professionals capable 

of squeezing savings out of a building’s 

operations and procedures. There may also 

be opportunities for state departments such 

as the NSW Office of Environment and 

Heritage or Sustainability Victoria to get 

involved. “It’s never just one thing when it 

comes to energy efficiency,” Menzel says. 

“There is generally no silver bullet.”

Recent changes to the commercial and 

industrial energy audit standards have 

cleared up what was an imperfect process, 

he says, where ambiguous audits would 

sometimes only inspire the need for further 

audits. “It ended up being a bit of a snake 

swallowing its own tail,” he says. “The great 

concern among many of us was that people 

were getting audits done and there was 

nothing actionable in there, and [audit 

reports] were just sitting on shelves.”

The new standards clear up the process, 

making it easier to identify energy 

conservation measures that are relevant and 

inspire increases in productivity. Sadly, many 

building owners don’t know the standards 

have been updated. “There’s a huge 

opportunity here,” he says.

The biggest question for many building 

owners, Menzel says, is how to find 

professionals they can trust. If they felt the 

greening process was opaque or lacked 

value in the past, these landlords need to 

know there has been some significant uptake 

of key professional certifications over the 

last couple of years. 

A retrofit project on a commercial building 

is a major undertaking, and can involve 

business case development, implementation 

and commissioning. Those who seek tangible 

results will be happy to know energy savings 

estimated at the start of the process can be 

verified at the end, “which is really 

important for confidence in the sector,” he 

says. “You need a robust process to 

demonstrate to a customer that the 

promised energy savings have materialised.”

FOUNDATIONS OF REFORM
Menzel came to energy efficiency via a 

circuitous route, as interests honed during a 

masters of environmental studies at the 

University of Melbourne became slowly more 

focused. “[Renewable energy] is a huge and 

very complex area. People spend years 

becoming experts in one discrete part of it,” 

he says. “There are so many subsets of 

specialisation, even within energy efficiency, 

that being an expert on everything is beyond 

the scope of even the top people.” He cites 

Energy Action director, innovation and 

sustainability Paul Bannister as “an expert” 

in commercial building efficiency who 

nevertheless will freely admit the limits of 

his knowledge when discussing changes to 

Standards Australia’s energy audit standards 

with Menzel. He and Bannister are both 

members of EN001, the Standards Australia 

committee that has stewardship of energy 

auditing standards.

The overlap between energy policy and 

our slow awakening to the long-term cost of 

casual mistreatment to the environment 

makes for a kaleidoscopic professional 

experience, he says.

“It’s been an incredibly challenging time 

for energy policy over the past 10 years in 

Australia.” The last year or so may seem 

comparatively calm, he says, but don’t be 

fooled. “We’re certainly not out of the woods 

yet … everyone is catching their breath and 

asking, ‘what’s next?’”

The National Energy Productivity Plan 

may have been vaguely derided on its 

announcement (by some) as a plan to 

develop a plan, “but at least there is a 

framework in place,” Menzel says. “All the 

governments are broadly on the same page 

as to what the target that that we’re working 

towards and pulling in the same direction, 

which is a big change to a couple years 

before that.”

One quiet achiever has been NSW, he says, 

where the conservative government’s 

sensible, workman-like approach has 

resulted in incremental gains, although 

policy changes have not been “ground-

breaking on an international standard”.

The state is doing a good job by showing 

support for business, distributing relevant 

information to the market, setting sensible 

targets and running stable programs, he 

says. “What we know from around the world 

is you don’t need really big flashy initiatives. 

Flash-in-the-pan stuff can be counter-

productive.” Instead, sensible bipartisan 

policy is what works, “and you just grind at it 

year after year”.

Germany is consistently rated the most 

energy efficient nation on Earth because of 

majority support for what is fairly humdrum 

policy for 30 years.

“When you’ve got both sides of politics 

saying, ‘This is a no-brainer; of course we 

want to use less energy because it means we 

need to build fewer power plants, it makes 

our environmental goals easier to meet and 

it saves us money,’ then that filters through 

to business.” 
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BEST AND BRIGHTEST
As solar makes ever greater inroads into the commercial realm,  

EcoGeneration looks back on the best projects of the year.

CLEAN ENERGY COUNCIL SOLAR DESIGN AND INSTALLATION AWARDS 2016

SOLAR AWARDS 2016
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BEST AND BRIGHTEST
Already entirely self-sufficient for its 

water, the Bundaberg Christian College 

felt it was time to generate its own 

electricity. Of course, it’s never that easy. 

“Due to large seasonal variation in energy 

usage it’s impossible to design a system that 

will allow for 100% self-sufficiency without 

over-capitalizing,” Dimitar Iliev and Kurt 

Elvery of GEM Energy told EcoGeneration.

Many schools in regional Queensland will 

see increases in consumption during 

summer months of 300% purely based on 

air-conditioning loads, and once that was 

explained to the client Iliev and Elvery were 

able to create a set of achievable objectives.

“The school had never explored solar in 

the past and were a clean slate which 

allowed us to educate them on the need to 

become as energy efficient as possible 

before venturing into solar and storage,” 

they said.

First, energy consumption was cut 20% by 

replacing all fluoro lights with LED, putting 

timers on hot water systems and changing 

the stand-by programming on the 

computers. The savings made by going with 

a smaller solar system and battery system 

more than covered the cost of the LED refit 

and other initiatives.

“The system is offsetting the night time 

consumption of the school as well as 

managing peak demand,” the GEM team 

said. “It is also a great educational tool 

which the kids love to talk about.” 

One challenge was finding products 

capable of supporting such a large battery 

system. “Against everyone’s expectations, 

most major inverter manufactures told us 

they could not support such a large  

AC-coupled PV array with batteries,” they 

said. “Only by working closely with 

Selectronic we were able to customer design 

a solution to our customers’ requirements.”

And what was the best part of the job? “It’s 

definitely satisfying having been able to 

design and build a battery system that even 

the engineers of major battery manufactures 

told us it would not be possible.” 

BATTERY BACK-UP

BUNDABERG CHRISTIAN COLLEGE, Ashfield, Queensland

PROJECT NAME
Bundaberg Christian College

LOCATION
Ashfield, Queensland

OWNER
Bundaberg Christian College

DEVELOPER/CONTRACTOR
GEM Energy Australia

CAPACITY
194kW of solar PV and 252kWh usable 
energy storage

COMMISSIONED WHEN
March 2016

KEY EQUIPMENT INSTALLED
732 x Q-Cells Q.PRO G4.1 265w 
Panels, 3 x ABB TRIO 27.6  
TL-OUTD-400, 5 x ABB TRIO 20.0  
TL-OUTD-400, 3 x Selectronic SPLC 
1202, 30 x Hitachi LL2000AS8  
battery modules

ENERGY USAGE
370MWh per year

EXPECTED PAYBACK PERIOD
about 7 years

WHAT THE JUDGES SAID
The PV and battery system at Bundaberg Christian College shows beneficial outcomes 
from close and well-informed interaction between the system designer/installer and the 
client. Discussion resulted in significant load reductions before design and implementation 
of a system including redesign of a commercial inverter. The success of the project has led 
to heightened interest from other schools in undertaking similar improvements.
Australian Centre for Advanced Photovoltaics chief operating officer Dr Richard Corkish and 

Envirotecture director Dick Clarke.

DIMITAR ILIEV AND KURT ELVERY, working for GEM EnergyWINNERS
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Dobinson’s Spring & Suspension has been 

turning out tough suspension gear since 

1953 but after having felt the pain of a 100% 

increase in electricity costs over the past 

decade, and facing a projected doubling of 

prices in the coming four years, the company 

asked GEM Energy to help it become energy 

independent by 2020.

The GEM team, Dimitar Iliev and Jeff 

Hoare, looked at three years worth of 

consumption data and completed a power 

quality assessment to calculate system 

sizing and payback.

“Based on the long-term objectives of the 

customer we had to be selective in choosing 

the equipment to ensure that the existing 

GRID-CONNECT OVER 100 KW

DOBINSON’S SPRING & SUSPENSION, North Rockhampton, Queensland

PROJECT NAME
Dobinson’s Spring & Suspension

LOCATION
North Rockhampton, Queensland

OWNER
Glen Dobinson

DEVELOPER/CONTRACTOR
GEM Energy Australia

CAPACITY
517kWp

COMMISSIONED WHEN
June 2016

KEY EQUIPMENT INSTALLED
1951 x Q-Cells Q.PRO G4.1 265w Solar 
panels, 7 x ABB Trio 20kW + 12 x ABB 
Trio 27.6kW

ENERGY USAGE
2.5MWh

EXPECTED PAYBACK PERIOD
about 5 years

WHAT THE JUDGES SAID
This project demonstrates solar power’s capacity to recast heavy industry. Dobinson’s 
Spring has furnaces and heavy equipment, traditionally considered beyond the scope of all 
but fossil fuel-powered baseload generation. Add to that the high thermal loads applied to 
the building’s roof and we have a high bar for any system to cope with. The result from GEM 
Energy is a highly considered and well-developed system that takes account of all the 
unique circumstances of the business it has been created to serve, making Dobinson’s a 
leader in Australian manufacturing.
Australian Centre for Advanced Photovoltaics chief operating officer Dr Richard Corkish and 

Envirotecture director Dick Clarke.

DIMITAR ILIEV AND JEFF HOARE, working for GEM Energy

system would be compatible with planned 

future expansion,” they told EcoGeneration. 

Due to the consumption pattern, diesel 

generators will be required to support the 

peak demand when the network is 

disconnected, they said. Extraction fans 

were used to remove heat built up in the roof 

cavity to prevent loss of module 

performance and module life.

The installation was such a success that 

the client is trying to purchase a 

neighbouring property to gain roof space for 

more solar production. The GEM team is also 

in the process of designing a suitable battery 

system to offset early morning and late 

afternoon loads as well as peaks. 

WINNERS
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GRID-CONNECT 15KW–100KW

COLLINS SQUARE, Docklands, Melbourne

WHAT THE JUDGES SAID
This system on Collins Square, in 
Melbourne’s Docklands precinct, features a 
sophisticated integration of an existing gas 
cogeneration system, with pleasing 
aesthetics for the benefit of neighbouring 
office towers. The project helped the client 
achieve a 6-star NABERS rating. In 
designing the system, Energy Action had to 
deal with some overshadowing from a 
neighbouring tower, high wind loadings and 
an installation 18 storeys up. The drop in 
output on winter mornings from the 
overshadowing is presumed to be offset by 
the relative increase in summer output, 
relative to not having the shaded areas 
available for PV output at all, thus yielding 
a net annual advantage.
Australian Centre for Advanced Photovoltaics 

chief operating officer Dr Richard Corkish and 

Envirotecture director Dick Clarke.

GRAEME McMULLAN working for Energy Action

A commercial solar solution in downtown 

Melbourne is a trophy for any landlord, 

and when it helps lift a building’s NABERS 

rating to 6 stars it’s considered a sound 

investment that will also benefit tenants. 

The brief to Energy Action was to come up 

with a solar system that would lift the 

NABERS rating, make best use of the 

available roof space, interface with an onsite 

gas cogeneration system and back-up 

generator, stick to Citipower’s export limits 

and work with the existing BMS.

Significant challenges were overcome in 

installing a tilted system at a height of 18 

storeys, says Graeme McMullan of Energy 

Action, and developing an intelligent 

interface with the onsite gas turbine 

cogeneration system. The result was “an 

aesthetically excellent system” which offset 

grid consumption and achieved more 

efficient operation of the gas turbine 

cogeneration system. “With a combination 

of three energy sources the building can 

dynamically alter where it draws its power 

from based on the demand and the 

availability and cost of energy from each of 

the resources,” says McMullan, pictured at 

left holding his award. “For instance, if the 

cost of gas generation is less than electricity 

from the grid at a particular time the 

building management system will ramp up 

the cogen output to supplement the PV 

generation to support the load.”

The design leaves the option open for 

storage in the future. To keep things looking 

trim, durable and safe, DC and AC cable runs 

were housed within covered tray and a claw-

style, clamp-less framing system was used.

There were a few challenges, McMullan 

says, including rooftop obstacles, static lines 

and access ways. “Operating in a multi-storey 

environment and the issues associated with 

managing OH&S risk together with exposure, 

wind and transporting of materials to the 

roof posed significant installation 

challenges,” he says. “The roof also has a 

significant number of skylights as well as 

vent for high temperature steam from the 

cogeneration system.” 

Other than being a hit with the judges, the 

project scored well with the owners. Savings 

of more than $14,000 a year are expected.

“The blended aesthetic appearance of the 

solar array and the seamless integration of 

all physical aspects of the system with the 

existing building infrastructure were 

standout features of the project but the 

thing they like best is the engineering 

solution that allows them to get a NABERS 

uplift while achieving a sophisticated 

interface with the gas cogeneration system.” 

The client is also considering negotiating 

with the network authority and retailer for 

virtual net metering which will allow them 

possibly to net off the power exported in the 

adjoining properties. 

McMullan acknowledges the Collins 

Square Management Team for proving great 

support. “A highly efficient management 

team delivering 6 Star NABERS Buildings 

was an absolute pleasure to work with.”

PROJECT NAME
99.905kW Solar PV Installation, 
Collins Square, Melbourne

LOCATION

Tower 3, 747 Collins Street

OWNER

CIMB TrustCapital 

DEVELOPER/CONTRACTOR

Energy Action (Australia) 

CAPACITY
99.905kW

COMMISSIONED WHEN
July 28, 2016 

KEY EQUIPMENT INSTALLED
Trina Honey Polycrystalline 265W x 
377, Inverters SMA STP, Array frame  

ENERGY USAGE
882MWh per annum

EXPECTED PAYBACK PERIOD
12.26 years

WINNER
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If you want to see a community prosper, 

supply it with reliable energy. It’s worked for 

mankind around the world, but in far-flung 

reaches it is still a struggle to get connected. 

That’s why Marcus Edwards says affordable 

solar is the answer for remote Aboriginal 

communities. His 2.5kW installation for a 

community in North-East Arnhem Land “puts 

responsibility, freedom and control in the 

hands of the tenant”, Edwards says, and is a 

tool to teach power management. 

Edwards, pictured on the right accepting 

the award, runs Eds Marine Electrical but 

completed the job working for Laynhapuy 

Home Lands Aboriginal Corporation, which 

is responsible for power and water 

throughout the homelands of north east 

Arnhem Land, made up of 33 communities 

and more than 160 houses. “We cart diesel 

and maintain generator sets as far as 350km 

from base,” he says.

The availability of power in some remote 

communities allows for usage at night only, 

so refrigeration is not an option. The 

solution is solar that can provide power all 

day, while not taking the responsibility of 

power management off the tenants.

To keep costs down, the installer used a 

DC-coupled system which requires only one 

MPPT charge controller. The system is 

enclosed in a lockable cabinet so most of the 

work can be carried out offsite. The battery 

bank can hold two days’ autonomy, so if 

abused (in the learning process) the system 

can still recover on a daily basis. 

“There is no need for the expense of more 

autonomy as our weather patterns here are 

wet or dry, so for eight months of the year 

it’s all sunny and in the rare times of 

extended cloudy periods (cyclones) fuel can 

be delivered as necessary,” Edwards says.

“I believe the main advantages of the solar 

systems is the ability to run refrigeration, 

decreased costs associated with diesel 

delivery and generator servicing, decreased 

noise pollution and multiple health benefits 

associated with reliable power,” he says.

“Keeping the cost down was essential so 

we could supply more houses. I also needed 

to keep the system simple and easy to 

maintain due to the remoteness [and 

because] maintenance will not always be 

carried out by a solar endorsed electrician.

“The result is a system that is inexpensive, 

easier to maintain and doesn’t needs PLCs, 

timers, etc, so the responsibility and control 

is left in the hands of the occupants working 

as a training tool — if abused it will switch off 

for a short period while your neighbour’s 

power is still on.”

STAND-ALONE POWER

LAYNHAPUY HOMELANDS, East Arnhem Land, NT

PROJECT NAME
Laynhapuy Homelands Stand Alone 
Stage 1

LOCATION
East Arnhem Land, Northern Territory

OWNER
Laynhapuy Homelands Aboriginal 
Corporation

DEVELOPER/CONTRACTOR
Marcus Edwards at Laynhapuy 
Homelands

CAPACITY
2.5kW

EXPECTED PAYBACK PERIOD
2-3 years

WHAT THE JUDGES SAID
At first glance this project in the Rurrangala Community in Arnhem Land seems 
unassuming, and one may question why such a simple and apparently humble entry would 
be worthy of winning — but that is precisely where its stand-out strengths lie. The solution 
is reliable, robust and has a maintenance schedule which is appropriate to the task.  
Its economy makes it easily repeatable in other communities in remote parts of Australia  
and in developing countries.
Australian Centre for Advanced Photovoltaics chief operating officer Dr Richard Corkish and 

Envirotecture director Dick Clarke.

WINNER MARCUS EDWARDS at Laynhapuy Homelands
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Installations on residential rooftops surged 

in recent years but SunPower Australia 

business development manager Andrew 

Gilhooly reckons value in the commercial 

sector is often overlooked.

“A commercial rooftop, even before you put 

solar on, is an asset with tremendous potential 

in terms of revenue generation,” he says. 

Faced with a project like that, installers 

who can’t explain the advantages and long-

term value that premium technology will 

deliver may lose jobs to competitors who 

push low-cost solutions.

“There is an opportunity cost in not 

realising in absolute terms a much higher 

energy yield over the lifetime that a high-

efficiency solar system provides.”

Here’s an example, using SunPower product, 

of course. A system which uses the company’s 

new 20.4%-efficient 435W panel, recently 

launched via Sol Distribution, will be about 

25% larger in rated kilowatts than a system 

made up of 15%-efficient competitor product.

“Then you are really capturing the latent 

opportunity in the rooftop asset,” he says. 

“We can work with installers to provide array 

layout designs which can inform their own 

cost estimation.”

There is an opportunity cost in not realising the higher energy 

yield a premium solar system provides, writes Jeremy Chunn.

PREMIUM ROUTE TO 
A ROBUST SYSTEM

Higher efficiency systems also use less 

racking and cabling, which can offset the costs.

“There is a lot of low-cost solar out there,” 

he says, but SunPower justifies the 

associated price tag to its premium 

technology by offering added value to 

installers by including design and simulation 

expertise. “We want to alleviate that 

operational burden from the partners.”

Commercial jobs are seldom straight-

forward, with shadows cast by HVAC, 

ducting, chillers and towering neighbours 

complicating things no end. SunPower can 

help with that, too, by offering 3D shade 

assessment for entire calendar years to 

deliver shade-loss as a percentage, which is 

then fed into an energy simulation, which 

takes into account local weather patterns, to 

spit out optimal kilowatt-hour yield.

“We can use that to optimise the system size 

— to maximise self-consumption and minimise 

export — which as we know offers the most 

compelling proposition to the customer.”

LEND A HAND
The sad fact is there are some crummy 

installers around, who will push inferior 

product and disappear by the time any 

problems arise. Gilhooly can’t do much about 

that but he says SunPower’s offer of sharing 

its skills can be valuable “to our partners 

who are, shall we say, resource constrained”.

“It enables them to generate a solid design 

with an accurate energy simulation to support 

their proposal to the end user,” he says.

“We focus on the higher end of the 

installation market; we only work with partners 

who we feel are capable of selling value.”

Instead of selling an installation on a dollars-

per-watt basis, Gilhooly emphasises the 

economic sense of conveying the full-lifetime 

value through cost of energy generated. 

“We can do that, because the support for 

the energy simulations captures the yield 

advantage our technology offers,” he says, 

citing SunPower cell performance in high 

temperatures and low light conditions, and 

comparative statistics on degradation.

An 8% year-on-year advantage from 

better than benchmark performance in high 

temperature and low light, combined with 

lower degradation, means an equivalent-

sized higher-efficiency system will deliver 

between 40-50% more energy over the 

asset lifetime, he says.

THE BENDY CELL
He demonstrates the SunPower Maxeon 

cell’s durability by passing your 

correspondent a “commoditised” cell and 

suggesting he give it a twist. Almost without 

any effort at all the blue square — the usual 

silicon wafer screen-printed with metallic 

contacts on one side and conductive paste 

on the reverse — shatters into fragments. 

The SunPower Maxeon cell, a matte indigo 

square with no metallic strips on its face and 

a rigid copper substrate, bends … and bends 

… a little bit further … and finally cracks.

“There is much more deflection,” says 

Gilhooly, who started with the company as 

an application engineer. “You can discern 

the difference the copper substrate makes.”

The copper keeps the cell intact, he says. 

“Although there’s a hairline crack there, if 

you put that under an electroluminescence 

flash test, the only dark area will be the 

crack itself; either side of the crack will … 

still be generating energy.”

Rugged cells prove their worth in rugged 

terrain, he says. SunPower panels are used 

in the transportable SunSHIFT systems, 

along with ABB storage, where plants are 

trucked over bumpy terrain between outback 

sites well within a 25-year product warranty.

The company has had a presence in 

Australia since 2008 and is majority owned 

by French energy giant Total. 
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Above: The PM can’t stare down renewables.

WHILE TURNBULL DITHERS  
ON COAL, WIND POWERS ON
It’s time Prime Minister Malcolm Turnbull showed the leadership Australia needs 

to transition to renewable energy, writes Graeme Williams.

Prime Minister Malcolm Turnbull  

re-opened the discussion on coal power 

in October with some pretty bullish 

comments. While in Brisbane, the PM 

declared coal will be part of Australia’s 

energy mix for “many, many, many decades 

to come” and made the rather fretful 

statement that “strangling the Australian 

coal industry is not going to do 

anything to reduce global 

greenhouse gas emissions”.

Well, bless him for his faith in 

the dirty stuff, but the latest 

International Energy Agency (IEA) 

report shows he’s picked the 

losing side. In fact, the IEA said 

that the world’s capacity to 

generate electricity from 

renewable sources has now 

eclipsed coal for the first time.

The IEA report reveals half a 

million solar panels were installed 

every day last year around the 

world and China installed two 

turbines every hour!

The expansion of renewable capacity 

reflects cost reductions for onshore wind 

and solar panels that the report describes as 

impressive — reductions that would have 

been “unthinkable just five years ago”.

Turnbull’s comments on coal certainly 

conflict with the comments of the newly 

appointed environment and energy minister, 

Josh Frydenberg, who said in July, “I accept 

that a transition is occurring away from coal 

and that is not a bad thing.”

So what’s behind Turnbull’s latest 

expressions of devotion to coal? We know 

this is a PM beholden to his ultra-

conservative back-bench for the top job and 

policy made by looking over one’s shoulder 

is never going to be visionary stuff.

The unfortunate reality for Turnbull and 

others in the coal-lovers camp is that 

renewable energy is already undermining 

the fundamental economics of coal power, 

and will continue to do so, as many countries 

swing behind regulatory policies to 

decarbonise their energy systems and look 

to cheaper alternatives to replace ageing 

fleets of coal power.

Over in the former oil-baron state of 

Texas, wind power has become a leading 

source of power as coal power plants reach 

their used-by dates.

Texas is predicted to lose 6GW of coal-

fired electricity generation in coming years. 

But the power market is unlikely to filch, 

with the Lone Star state set to add 11GW of 

wind power by 2018, according to analysts. 

Already, record-breaking days have seen 

wind providing 45% of the state’s electricity 

needs — or 13.9GW of electric power.

The surge in Texas’s renewable power 

resources illustrates how the global power 

generation mix is rapidly shifting as wind 

and solar become cheaper to build, and coal-

fired plants become more costly to service.

This trend will accelerate, with wind 

energy cost reductions of up to 30% by 

2030 and 41% by 2050 due to larger and 

more efficient wind turbines and lower 

capital and operating costs.

The ambitious renewable energy targets 

of many Australian states paint a similar 

picture; an inevitable march towards 

renewable-powered energy grids.

The IEA report concludes by saying that 

even high expectations of global renewable 

energy generation remain modest compared 

to their “huge untapped potential”.

So it’s pretty clear, PM — renewable 

energy is shaping up to play a commanding 

role in energy generation in the coming 

decade. It’s time to recognise the inevitable 

and show the leadership Australia needs to 

make the most of it. 

Graeme Williams is communications  

co-ordinator at the Australian Wind Alliance.

The unfortunate reality 
for Turnbull is that 
renewable energy is 
undermining the 
economics of coal.
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FRONIUS PARTNERS WITH 
SELECTRONIC FOR  
OFF-GRID SOLUTION

Fronius has expanded its storage 

offering by announcing its Fronius 

Primo range is compatible with 

Selectronic’s grid-tie inverters.

The Fronius SnapINverter range has 

been very successful in Australia with 

the most popular version being the 

Fronius Primo (pictured), a single 

phase inverter design for optimised 

energy management.

Now the Fronius Primo can be 

coupled with a high quality 

Selectronic energy storage system.

In partnering with Selectronic, 

Fronius is offering a true off-grid 

storage solution comprising the 

Selectronic Certified Fronius Primo in 

power categories from 3.0kW to 

8.2kW, and Selectronic Certified grid-

tie inverter, the company says.

The included communication 

package allows the Selectronic 

Certified Fronius Primo to 

communicate with the user, the PV 

system and the grid. 

A Selectronic Certified grid-tie 

inverter may be used in all types of 

solar power systems.

The latest product news from EcoGeneration’s Solar Installer online service.

SOLAR INSTALLER  
WHAT’S NEW

DELTA ROLLS OUT E5 HOME STORAGE,  
PROGRAMMED TO PERFORM

Delta has partnered with Panasonic 

Battery Division to produce the new E5 

energy storage solution, which has been 

designed for the home energy market 

from the ground up. This allows for 

perfect synergy between the inverter and 

battery without compromising on 

performance and reliability. When you 

have mixture of products from different 

manufactures, Delta reckons, you increase 

the probability of something going wrong. 

Delta’s E5 home storage package 

comprises of an RPI-E5 hybrid inverter, 

an outdoor rated battery cabinet 

equipped with a Panasonic/Delta 6kWh 

Li-ion (Li3PO4) battery, a smart meter 

and smart energy management unit.

The E5 hybrid inverter features a high 

charging efficiency up to 97%, made 

possible since the inverter can send DC 

electricity generated by the PV system 

directly to the battery, without additional 

power conversion steps or equipment 

needed. It is equipped with programed 

operation modes to optimise the benefits 

to the home owner, according to their 

requirements and some modes will activate 

automatically in certain conditions to help 

maintain the system’s performance. The 

modes include: peak cutting, self-

consumption, selling first, charge first, 

discharge first and forced charge. 

The smart monitor features a full colour 

touch screen and can be used to pre-

program the systems functionality for up 

to two years in advance. This means the 

user can set the daily battery charge and 

discharge times, different operating 

modes and even the grid setting can be 

modified though the smart monitor. 

Delta is serious about technology 

advances and invests 5% to 6% of its 

annual sales revenue into R&D, the 

company says. This commitment to 

developing greener technology is the 

reason Delta has been ranked in the top 

500 companies globally for corporate 

expenditures on R&D and is why Delta 

has been included for the past five years 

in the Dow Jones Sustainability Index 

(DJSI) for sustainability management. 

Part of Delta’s strategic investment 

has been the acquisition of 

Mitsubishi’s Heavy 

Industries Lithium battery 

division and lithium 

technology. This allowed 

Delta to build its own 

100% fully automated 

battery factory in Taiwan, 

where it manufactures 

prismatic (NMC) lithium-

ion batteries which are 

compact, lightweight and 

chosen for their reliability 

in harsh environments. 

Below: All the Delta kit  
you need to keep a 
householder happy.
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I wish I had a dollar for every time an 

installer called the Clean Energy Council’s 

tech support line asking for information 

about upgrading or repairing existing solar 

systems. It might not make me rich, but I 

wouldn’t be doing too badly either.

What most installers would be aware of is 

that the requirements for installing solar 

panels have changed quite a bit during the 

past few years.

The Clean Energy Council worked with all 

state and territory electrical safety 

regulators to clear up some of the confusion 

and come up with some guidance on what is 

required under different scenarios. The 

important part of the standards is AS/

NZS3000 clause 1.9.3, which sets out the 

requirements for additions, alterations and 

repairs of electrical installations.

The way we approached it was to split up 

alterations into panels and inverters. Then 

we came up with some different scenarios 

for both. We have tried to address typical 

alterations to solar installations, but it is 

never possible to address every possible 

example in these exercises.

We presented the requirements at the 

Clean Energy Council’s Professional 

Development Day at this year’s All-Energy 

conference in Melbourne to reach as many 

installers as possible. For now, though, it 

remains one of our most popular topics.

Common requirements for alterations, re-

configurations or additions to existing solar 

power installations

1. The first thing is that all existing and new 

panels need to be connected to the 

installation’s earthing system. This 

requirement is to prevent the possibility of 

voltage gradients and creates a safer 

installation. Reference Equipotential 

Bonding – Clause 5.6 of AS/NZS 

3000:2007 – Wiring Rules.

2. String wiring must be installed in 

accordance with Australian Standard AS/

NZS 5033:2014 – Installation and Safety 

Requirements for Photovoltaic (PV) Arrays.

3. Plastic cable ties cannot be used as the 

primary support to new and existing work 

as per AS/NZS 5033:2014 – Installation 

and Safety Requirements for Photovoltaic 

(PV) Arrays.

4. Additional remedial action has to be taken 

where existing isolating devices fall into 

any of the following categories: 

not having the correct voltage rating as 

per clause 4.3.1 of AS/NZS 5033:2014

• not correctly wired for a polarised circuit 

breaker or rated for AC voltage only

• having an enclosure not protected 

against UV, or one that has degraded

• having an enclosure not installed as 

required by the manufacturer to 

maintain the IP rating

• not having the correct current rating 

(ISC x 1.25) 

Cutting corners on upgrades and repairs means putting your reputation at risk, writes Clean 

Energy Council accreditation manager Sandy Atkins. Before doing anything, check for updates.

UPGRADES AND REPAIRS  
NO SHORTCUTS ALLOWED

SOLAR ACCREDITATION UPDATE

Sandy Atkins
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• the isolator is not correctly rated for the 

new configuration

• the rating of the isolator does not 

account for the temperature de-rating

• recalled products need to be replaced 

5. Existing cables that are suitably rated for 

purpose, and cables that complied with 

the minimum requirements of the 

standard at the time of installation that 

are not relocated, are not required to be 

reinstalled in heavy duty (HD) conduit.

6. When existing wiring is relocated or 

upgraded, the requirements of AS/NZS 

5033:2014 – Installation and safety 

requirements for photovoltaic (PV) arrays 

and AS/NZS 3000:2007 – Wiring Rules apply.

7. Where TPS cables are installed between 

the solar array and the inverter – and the 

solar array is reconfigured or added to, or 

relocated or upgraded – the TPS cable 

shall be replaced with suitably DC-rated 

tinned copper cable, installed in 

accordance with AS/NZS 5033:2014 – 

Installation and Safety Requirements for 

Photovoltaic (PV) Arrays.

For detailed information on each scenario 

see the presentation from the Clean Energy 

Council’s professional development day, 

available at http://www.cleanenergycouncil.

org.au/events/past-events/All-Energy-

Exhibition-2016.html

It’s important to note that the 

information provided is intended to provide 

guidance on the electrical safety 

requirement associated with additions, 

alterations, repairs and upgrades to 

existing systems. 

It is not related to any implications for 

feed-in tariffs, DNSP requirements or the 

eligibility for small-scale technology 

certificates (STCs). 

For anything to do with feed-in tariffs, 

contact your state-based administrator, and 

the DNSP supplying the property where the 

work will be performed can answer 

questions regarding specific DNSP 

requirements. 

The Clean Energy Regulator can answer 

further queries regarding STCs eligibility.

Hopefully that helps clarify some of the 

technical requirements regarding upgrades 

or repairs to existing systems. If not, we’ll be 

waiting for your call! 

All existing and new panels need to be connected 
to the installation’s earthing system to prevent 
the possibility of voltage gradients and to create 
a safer system.

CALENDAR OF EVENTS
EVENT DATE / VENUE WEBSITE

Australian Utility Week 2016
29 – 30 NOVEMBER 2016
Australian Technology Park, Sydney

www.australian-utility-week.com

World Renewable Energy Congress XVI
5 – 9 FEBRUARY 2017
Murdoch University, Western Australia

www.wrec2017.com/index.php

The Sustainable Living Festival Big Weekend
10 – 12 FEBRUARY 2017
Federation Square, Melbourne

www.slf.org.au/apply/

ECO1216_Sandy.indd   71 11-Nov-16   4:55:09 PM



72  /  ecogeneration  December 2016 www.ecogeneration.com.au

THE SOLAR INSTALLER
SPONSORED BY:

To get to the Walkabout Creek Hotel you 

have to walk about 1,600 kilometres 

northwest of Brisbane. The pub hasn’t 

changed much since it starred in Crocodile 
Dundee back in 1986, unless you look on the 

roof of the beer garden. Visitors who look up 

there will see 24 newly-installed solar panels 

grilling in the Queensland sun, producing 

enough energy for the hotel’s needs and 

some for the grid.

The move to renewable energy was 

inspired by an imaginative scheme by the 

McKinlay Shire to help local businesses 

reduce their power bills during the 

disastrous drought. In return for funding 

installations, businesses would then repay 

the council through a levy on rates. 

“We also went solar for council buildings 

and have a projected power cost saving of 

$60,000 per year on an annual energy bill of 

$340,000, so that saving of nearly 20% can 

go into other council services or into 

reserve,” Mayor Belinda Murphy said. 

The Walkabout was originally licenced as 

the Federal Hotel in 1901 but switched to its 

screenname after the film gained worldwide 

fame. The temperature in McKinlay reaches 

46 degrees in summer and proprietor Frank 

Wust said it is an ideal area to utilise solar 

energy instead of diesel generators.

“All our 18 rooms must be air-conditioned 

and we need a large cold room and walk-in 

freezer,” Wust says. “It adds up to a 

$1,200-a-month power bill.”

The solar installation at the Walkabout 

Creek Hotel comprises 24 Trina Solar 260w 

panels with a Fronius IG Plus inverter, 

producing about 11,250kWh annual yield. 

The business expects to save $3,168 per 

year on last year’s energy prices as annual 

consumption is put at 18,248kWh. The size 

of the system was limited by consumption 

requirements and local retailer Ergon 

Energy’s export limit of 5kva. 

Brunswick Town Hall may have dodged 

the wrecker’s ball in 1974, two years shy 

of its centenary, but the Melbourne 

landmark was until recently among the top 

10 energy users in the municipality — and 

that did not sit well with Moreland Council.

It was time to flip to renewables, but 

installing solar panels on the three-storey 

building with a 30-degree slope on its 

corrugated iron roof presented problems. 

Safety was a major requirement, so rails 

were fixed to the rooftop and the 

Envirogroup crew wore harnesses.

The main roof was too small to house 

enough conventional panels to generate the 

required energy level of 100kWp. The lower 

roof area was seen to be inefficient as it is in 

shade for part of the day.

The solution was to use high-efficiency 

PERC Mono Trina Solar 290Wp panels, with 

345 panels on the main roof generating 

111kWh a year to provide a greenhouse gas 

offset of 13,981 tonnes or 33 cars.

Nick Garric, the lead electrician on the 

install, said it was the most difficult job he’s 

tackled. “Because of the number of panels 

we had to lay them in a landscape pattern, 

rather than the usual portrait configuration,” 

Garric says. “Our roof access had to be up 

the slope rather than along the roof.”

Being on a 30-degree slope the panels are 

largely self-cleaning, whereas if we had to 

use the lower flat roof areas there would 

have been significant soiling.

Trina Solar sales manager Govind Kant 

said the Brunswick installation is the first 

use of the 290Wp solar panels in Australia. 

“Although the standard poly modules still 

have a niche market, the rapid improvement 

in efficiency with mono modules coupled 

with the minimal price gap between the poly 

and the mono modules will soon see mono 

modules becoming mainstream,” Kant says. 

The extra price on the mono modules is 

offset by the greater savings on the balance 

of the system, he says. 

DUNDEE HOTEL GOES SOLAR

30 DEGREES OF DIFFICULTY

Top to bottom: Envirogroup installers Maoz 
Golomb, left, and lead electrician Nick Garric hold 

on tight. Garric gives the thumbs up.
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THE VERTICAL SOLUTION
Wholesaler One Stop Warehouse has had a very busy year filling demand 

for parent company GCL’s E-KwBe storage solution.

As homeowners with solar systems 

realise the savings to be had by storing 

some of that glorious daylight energy for use 

later in the day or evening, installers are 

gearing up for a busy few years of bolting 

batteries to garage walls.

One Australian wholesaler saw the trend 

coming and is taking advantage of its direct 

route to a major international manufacturer 

of battery systems and solar modules.

One Stop Warehouse is majority owned by 

GCL System Integration, a Hong Kong-listed 

solar giant worth about $US20 billion and 

with a 25-year history in the business.

GCL, via its ownership of One Stop 

Warehouse, is a relative newcomer to the 

local market. It began distributing panels to 

Australia at the start of 2016 but has a 

longer history in the panel business,  

initially supplying polysilicon wafers for 

Bloomberg Tier 1 manufacturers until it 

decided to manufacture and distribute its 

own solar panels. 

Within two years of distributing its own 

panels GCL has taken second place on 

Bloomberg’s Tier 1 solar manufacturers list.

Early this year GCL decided to extend to 

overseas and its first stop is Australia and 

New Zealand, says One Stop Warehouse 

managing director Anson Zhang. “They see 

Australia is a mature market … that will not 

be affected much by government policy in 

the next 10 to 15 years.”

In the first 10 months of 2016 the company 

shipped about 56MW of solar panels to 

Australia alone.

GCL focused on Australia for its launch of 

the E-KwBe storage system in May. 

On day one it took orders for 823 units, 

and things have been busy ever since.

“Everyone likes the streamlined design 

and colour range,” says Zhang, and it helps 

that the 5.6kWh battery is priced at less than 

$3,000. “That’s why on the first day we took 

orders for 823 units.”

The GCL lithium-ion E-Kwbe batteries use 

Panasonic cells and are half the weight of 

competitors, Zhang says. They can be linked 

to provide up to 45kW/h of storage and a 

single unit has an instant delivery capability 

of up to 5.0kW.

The wall-mounted battery comes in 

2.5kW/h or 5.6kW/h versions, weighing 25kg 

and 45kg respectively, and up to eight units 

can work in unison. The unit comes with a 

seven-year warranty.

After the launch demand outstripped 

supply, and the wholesaler is waiting on 

backorders. By early November, 96 units had 

been installed. Zhang expects inventory to 

reach 1,000 units by the end of the year.

The company offers a day of installer 

training at its offices, in Perth, Melbourne, 

Adelaide, Brisbane and Sydney. 

Next year GCL plans to launch a different 

battery series suitable for commercial use, 

Zhang told EcoGeneration, speaking from 

the company’s Brisbane headquarters. 

On the horizon are much larger storage 

systems for commercial use, 15-30kW 

storage capabilities and 100kW-1MW for 

utility-scale solar plants. It has also begun to 

release newer panel modules and sizes to 

the Australian market.

But it’s not all about GCL products at One 

Stop warehouse. The wholesaler also stocks 

LG and Enphase storage systems. “Enphase is 

also selling well,” Zhang says, although 

supply has been a bit of a problem as demand 

has “suddenly gone up very quickly”. 
Left: The GCL E-KwBe batteries can be linked  
in systems of up to eight units.

THE SOLAR INSTALLER
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LARGE-SCALE GENERATION 
CERTIFICATE (LGC) MARKET 
Perhaps unsurprisingly the spot LGC 

market’s advance hit a snag in October, 

having surpassed the $89 level early in the 

month. With such significant gains realised 

across the year, and the tax-effective 

penalty rate of $92.85 so close, buying 

interest has abated, prices have stabilised 

and trade volumes have fallen.

The question on the lips of many 

participants remains: will there simply be an 

orderly appreciation of prices across the 

coming year in the lead-up to 2017 

compliance or will there be any leftfield 

developments that change the status quo? 

On the project commitment front, 

September saw the passage of the final 

round of the ARENA grants with 480MW of 

projects receiving funding, well above the 

200MW initially expected from the $100 

million pool. While these projects represent 

a healthy step toward the achievement of 

the enormous commitment task, there is 

plenty more work to do. 

Yet the passage of the ARENA process is 

important for another reason, namely that 

project developers and potential buyers alike 

had been in a holding pattern awaiting its 

outcome. Now it is past, both sides of the 

longer term market will be able to look beyond 

this initial tranche of projects to the next 

phase, with more commitments hopefully to 

come over the next six months.

The political conversation around the RET, 

however, continues to disappoint, with 

greater focus within the Turnbull 

Government on decrying the perceived risks 

to energy security presented by renewable 

energy, rather than on reform to the 

National Energy Market that will facilitate 

the pending energy transition required by 

the Paris Agreement.

SMALL-SCALE TECHNOLOGY 
CERTIFICATE (STC) MARKET 
While there was little change to the status 

quo in the spot STC market across the 

second half of 2016, of particular interest 

was the return of forward market activity 

across 2017 and 2018. The activity reflects 

an appetite among some sellers for certainty 

despite the Clearing House being in deficit.

Activity across 2017 last took place at 

$39.70 and into 2018 around the $39.50 

mark. STC submissions picked up across 

August and September before softening a 

little in October. At the time of writing the 

weekly average for 2016 sat at 300,000, 

below the 310,000 required by the target. 

ENERGY EFFICIENCY MARKET
With the Victorian Energy Efficiency 

Certificate spot market having repeatedly 

Marco Stella

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

DEC ’16 PRICE (€) DEC ’16 PRICE ($AU)

EUA — European Emission Allowances 6.23 8.95

CREATION SPOT PRICE ($AU)

LGC — Large-scale Generation Certificates 174,493,953 89.40

STC — Small-scale Technology Certificates 160,847,067 39.90

VEEC — Victorian Energy Efficient Certificates 36,130,391 15.90

ESC — NSW Energy Saving Certificates 16,606,415 22.25

INTERNATIONAL

DOMESTIC

CLEAN ENERGY  
MARKET WRAP
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plumbed sub-$14 lows in September, it 

bounced across October pushing into the 

mid-$16s, as several lower VEEC submission 

weeks (circa 120,000 per week) fuelled 

speculation that the market had likely 

bottomed and that a new upward cycle  

had begun. 

At the higher prices forward market 

activity spiked, while VEEC submission 

numbers climbed across the second half of 

October, leading to a progressive softening 

in the market which saw the spot fall below 

$16.00 early in November. 

Commercial lighting remains the dominant 

supply methodology.

In NSW, the restricted ESC registration 

numbers arising from the delay in audit 

times came to an end across September, 

with strong weekly figures (100,000 plus) 

following across October. 

The resurgence in supply was eventually 

enough to dampen the modest recovery in 

the spot market (back up to the low $23s) 

which had followed the sharp softening in 

prices in late September (down to the mid 

$21s). By early November the spot stood at 

$22.25, with many closely eyeing the 

registration figures to determine whether 

the recent resurgence will be sustained. 

Of particular interest will be whether the 

tightened compliance surrounding the  

$5/MWh minimum customer contribution  

will impact supply. 

The above information has been provided by 

TFS Green and relates, unless otherwise 

indicated, to the spot prices in Australian 

dollars, as of November 7, 2016.
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1800 059 170
Courses Available:

Solar Grid Connect Design 
and Install Course 4 Days - $1980

Storage Endorsement 
Course

Stand Alone Power 
Systems Course

Industry Skills Fund may fund 75% of 
all Renewable Energy Courses.  

4 days - $2480 includes Standard

4 days after Storage Course - $2480

Certificate IV Electrical- Renewable Energy
Includes all the above qualifications          - POA

TO ENROL - www.skillbuild.edu.au

Ring for details
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Courses Available:
Solar Grid Connect Design and Install Course
Adelaide, Darwin, Sydney, Albury 4 days - $1980

Battery Storage Endorsement Course
Adelaide, Albury, Perth, Sydney 4 days - $2480 includes Standard

Stand Alone Power Course
Albury   4 days - $2480

Electrical Contractors Course
NT, SA, QLD

Telecommunications Cabling  
and Air Conditioning Course   All venues

Training  

Centres in  

Perth, Adelaide,  

Albury, Sydney,  

Tweed Heads,  

Darwin
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If you’re business takes you where there isn’t even an electrical grid, you sometimes have to 

travel by plane. Meet Mark Schild of Photon Solar in Alice Springs, Northern Territory. 

GOING THE DISTANCE

What drew you to solar?

I’d done a little bit of subbie work on the 

federally funded Solar Cities program and 

thought, well, this is an interesting field 

which is definitely going to grow. It’s clean, 

it’s new. I saw it as a good growth industry.  

I got myself skilled up, got some experience 

and went out on my own.

What’s your specialty?

I really like doing the off-grid stuff. We do a 

lot of diesel hybrid systems, we’ve done 

some really big upgrades — a couple of 

weeks ago we added nearly 33kW to an off-

grid system and upped their battery bank to 

nearly double the capacity. They just didn’t 

have enough solar to ever get their batteries 

up to 100% and look after them. I explained 

to them that if you can’t give your batteries 

a full charge you’re never going to get the 

maximum lifespan. We put in a Selectronic 

SP PRO system with ABB inverters and since 

then his generator’s hardly been running. 

Before that it was running 10 hours a day.

Do you redesign systems?

Yes, it’s really something I like getting my 

teeth into. I refer to grid connect almost as a 

nine-to-five job, whereas every off-grid 

install is different. It’s always a challenge. 

Other than replacing diesel, are you ever 

providing electricity where there isn’t any?

Not at the moment. I’m looking at a little 

system in town where the client is looking at 

the cost of getting main power versus a 

small renewable system, and I think she’ll go 

down the road of renewables. Customers are 

doing a lot of research. Mostly my customers 

are on diesel; some will shut their generators 
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off at 11pm and back on at 5.30am. My next 

big project is 40kW, off-grid, replacing 

diesel. The payback period is very short, 

maybe 2.5 to 3 years.

That’s accounting for the high cost of 

diesel generation, right?

If a customer spends $250,000 on a big 

system, they’re most likely using $70,000  

to $80,000 of diesel a year, by the time  

they include maintenance, oil, filters, labour 

and other costs.

How much of the Northern Territory do 

you cover?

The furthest I’ve been by road is about 

600km, and most of that is dirt. But we go 

into the top end of Western Australia as well. 

Wherever it takes us.

Do outback systems have shorter lives 

because of harsh conditions?

There is a good point where batteries will 

operate. Heat kills them and so does cold. 

Most of the station properties we go to have 

air-conditioned battery rooms. As for leaving 

them out in the extremes it certainly does 

shorten the lifespan, if there is no cooling 

system. A bit of sacrificial load to run an air-

conditioner is nothing in comparison with the 

potential gain in the life of the battery.

Do you come across many lousy 

installations?

Sometimes. I’ve seen solar panels around 

town which aren’t even two years old and 

they’re ready for the bin. It’s just appalling 

what some companies install.

What’s the toughest job you’ve taken on?

In far north South Australia, we pulled out a 

system installed by a motor mechanic. It was 

hot, up on the roof, with a hundred batteries 

to move around, trench-digging, excavation 

work, the remoteness of it.

Do you have to fly to some jobs?

I do. I have a private pilot’s licence. Some of 

the places, the roads are horrendous. In the 

plane, we might visit six places in two days 

and cover 7,000 kilometres. You have to 

check you have all the right bits before you 

go. It’s always some little thing you’ve 

overlooked. Oh no! But flying around is 

certainly the way to go.

Any advice for someone getting started  

in solar?

Do a good job, buy quality equipment, do 

your own research on products, and don’t 

just go on price. I tell my customers, the only 

reason I want to come back to see you is to 

do more work for you. I don’t want to be 

replacing inverters or fixing things that 

haven’t lasted. 

Above: Mark and his mother-in-law above central 
Australia, on the lookout for the next solar installation.
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POWER WITH PURPOSE

Smart energy 
storage solutions.

MPower is proud to be the premier distributor of the new range of TrinaBEST residential 
energy storage products across Australia and New Zealand.

Modular designs enable single person handling and installation, along with unique 
characteristics that allows for retrofitting to existing residential solar systems, without the 
need to abandon or disable pre-existing grid connect inverters, thus saving installation 
time and reducing cost.

www.mpower.com.au
info@mpower.com.au

1300 733 004
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Let sunlight 
power your life

ECO1216_Allads.indd   78 11-Nov-16   5:07:59 PM


	ECO1216_001
	ECO1216_002
	ECO1216_003
	ECO1216_004
	ECO1216_005
	ECO1216_006
	ECO1216_007
	ECO1216_008
	ECO1216_009
	ECO1216_010
	ECO1216_011
	ECO1216_012
	ECO1216_013
	ECO1216_014
	ECO1216_015
	ECO1216_016
	ECO1216_017
	ECO1216_018
	ECO1216_019
	ECO1216_020
	ECO1216_021
	ECO1216_022
	ECO1216_023
	ECO1216_024
	ECO1216_025
	ECO1216_026
	ECO1216_027
	ECO1216_028
	ECO1216_029
	ECO1216_030
	ECO1216_031
	ECO1216_032
	ECO1216_033
	ECO1216_034
	ECO1216_035
	ECO1216_036
	ECO1216_037
	ECO1216_038
	ECO1216_039
	ECO1216_040
	ECO1216_041
	ECO1216_042
	ECO1216_043
	ECO1216_044
	ECO1216_045
	ECO1216_046
	ECO1216_047
	ECO1216_048
	ECO1216_049
	ECO1216_050
	ECO1216_051
	ECO1216_052
	ECO1216_053
	ECO1216_054
	ECO1216_055
	ECO1216_056
	ECO1216_057
	ECO1216_058
	ECO1216_059
	ECO1216_060
	ECO1216_061
	ECO1216_062
	ECO1216_063
	ECO1216_064
	ECO1216_065
	ECO1216_066
	ECO1216_067
	ECO1216_068
	ECO1216_069
	ECO1216_070
	ECO1216_071
	ECO1216_072
	ECO1216_073
	ECO1216_074
	ECO1216_075
	ECO1216_076
	ECO1216_077
	ECO1216_078

