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FROM THE EDITOR

THE ECOGENERATION EDITORIAL BOARD

Jeremy Chunn

EcoGeneration Editor

The road to a future where we are reliant on renewable resources 

for our energy needs is long, narrow, twisting and rocky. At the 

sidelines stand all manner of naysayer, from the industry giants who 

have had it so good for so long to the politicians who quite simply see 

it as something to score points over.

The truth is, putting good intentions into action isn’t straight 

forward. A home conversion to green energy is expensive and cycling 

to work in the rain is a drag. Also, if you expect to do good today and 

record a drop in global mean temperature tomorrow, you won’t.

But the job has started and it’s a worthy goal. How do we get 

there? This issue of EcoGeneration holds a few clues. On the 

consumer side it makes sense to turn it into economic decision, but 

our feature on page 22 explains a few behavioural “nudges” that can 

make saving energy seem competitive. And people love that!

On the industry side there’s lots of good news. The CSIRO has 

tested a meaner, greener air-conditioning unit; the local wave energy 

industry is surging with proven technology; and a Melbourne brewer 

has switched to solar. And there’s plenty more.

As for me, I’m new here. I want to say thanks to my predesessor 

Lucy Rochlin for helping with the handover and, if you’ve read this 

far, thanks to you too. If you have any ideas, please email me.

EDITORIAL
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 » The latest in policy
 » Project updates
 » Industry news

GEELONG HERITAGE 
UPGRADE EARNS $68M  
IN ECO FUNDING

The Clean Energy Finance Corporation is contributing 
$68 million to a property development in Geelong, 

Victoria, to ensure market-leading 5.5-star standard under 
the National Australian Built Environment Rating System.

The $120 million project will transform the original 
heritage Dalgety & Co building into a 14-level office tower, to 
be used as headquarters for WorkSafe Victoria.

The Quintessential Equity development is the CEFC’s 
largest office investment. As a result of the improvements, 

the site will become the first multi-storey Victorian office 
building outside the 
Melbourne CBD to 
achieve a 5.5 star 
NABERS rating.

NEWS IN BRIEF

HERE COME THE TURBINE TRAINS

Everyone knows the force of water as it 

gushes from up high to down low can 

be put to good use driving turbines. In that 

case gravity does all the hard work.

A good place to build a hydro-electric 

plant is somewhere where the water is 

accumulating naturally and wants to find 

its way downhill. When electricity is cheap, 

a plant can pump water back uphill and use 

it later. The concept of pumped storage 

relies on gravity, of course, but who’s to 

say it can only be used with water? Not the 

folk at Advanced Rail Energy Storage, or 

ARES, who think the same principle can be 

applied to trains laden with rocks, a turbine 

to produce energy and a battery to store it.

The company built a prototype in 2013 

near a wind farm in California. The system 

worked and ARES is looking to do the same 

again in Nevada, where it wants to build a 

9km track on a hill with an 8% gradient.

The plan is that the train will load itself 

up with concrete boxes filled with rocks 

stored at the top of the track and then 

generate electricity as it coasts downhill. 

ARES reckons the system will be able to 

store 12.5MWh of energy and feed it back 

to the grid at 50MW. 

FUNDING BODY 
APPLAUDS THE EVER 
FALLING COST OF SOLAR

Assessment of the 20 eligible applications for funding 

received by the Australian Renewable Energy Agency in 

its latest round found the cost of building large-scale solar 

photovoltaic plants in Australia is falling.

The proposals are seeking $211 million funding towards $1.6 

billion worth of projects with 757MWs of total capacity.

“Moree Solar Farm and AGL’s Nyngan and Broken Hill plants 

needed around $1.60 in ARENA funding per watt,” said ARENA 

CEO Ivor Frischknecht. “The funding requirement for new 

projects fell to 43 cents per watt in the expression-of-interest 

phase of our funding round in November last year. The need 

fell again by more than a third to an average of 28 cents per 

watt in the full applications.” 

Frischknecht said a knowledge-sharing forum for existing 

ARENA-supported developers encouraged collaboration and 

the sharing of solutions to common problems. ARENA expects 

to announce the successful projects in September.
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EMISSIONS IN EUROPE FALL  
BELOW 1990 LEVELS

European Union greenhouse gas emissions continued to fall in 2014, with a 4.1% 
reduction in emissions to 24.4% below 1990 levels, according to the European 

Environment Agency. In absolute terms greenhouse gas emissions have decreased 
by 1,383 million tonnes in the EU since 1990, analysts reported in the Annual 
European Union greenhouse gas inventory 1990–2014 and inventory report 2016. 

The reduction in greenhouse gas emissions over the 24-year period was due to 
the growing use of renewables, the use of less-carbon-intensive fuels and 
improvements in energy efficiency, as well as to structural changes in the economy 
and economic recession. Also, Europe on average has experienced milder winters 
since 1990, which has also helped reduce energy demand. The reduction of 24.4% in 
greenhouse gas emissions was accompanied by a 47% increase in GDP.

POLLUTION PICKS UP IN 2016

Emissions from fossil fuel consumption in Australia rose in the year to March, the 

latest Carbon Emissions Index report has shown. In the year to March emissions 

were almost 4.4% higher than the low point in the year to June 2014. 

Emissions from electricity generation, consumption of petroleum fuels and direct 

consumption of natural gas all increased between June 2014 and March 2016, the 

pit&sherry CEDEX report noted.

The Electricity Update for the year to May 2016 showed a slight drop in total demand 

for electricity in the national electricity market since April update, and an associated 

small drop in emissions, as generation from black coal, brown coal and gas all fell 

slightly. A contributing factor was the high output from wind generators in May.

GREEN ENERGY SHIFT WILL 
POWER JOBS

Moving to 50% renewables by 2030 would create more 

than 28,000 jobs nationally, research by EY and the 

Climate Council has found, or almost 50% more 

employment than a business-as-usual trajectory.

Job losses in coal-fired electricity generation are 

expected to be more than compensated for by increased 

employment in the renewable energy sector. 

Most states will see half of all new jobs created in rooftop 

solar. Utility scale renewable power in regional and remote 

areas may offer job opportunities in those regions.

OFFICE ENERGY PROGRAM 
EXPANDED

The Commercial Building Disclosure 
Scheme will be expanded to office 
areas larger than 1,000 square 
metres, from the existing limit of 
2,000 square metres.

The CBD Scheme, which provides 
energy efficiency ratings for offices 
before purchase or lease, was 
introduced in 2010. A review by ACIL 
Allan of the first four years of the 
program found that it led to office 
upgrades that delivered over $72 
million in energy and carbon savings.  

CARBON-FREE POWER WILL 
MAKE UP 60% CAPACITY BY 
2040: BLOOMBERG

By 2040 carbon-free electricity will 
make up 60% of global installed 
power capacity, according to 
Bloomberg New Energy Finance.

A reduction in demand for coal will 
be brought about mostly by a 
slowdown in China and slowing use in 
North America and Europe.

At the beginning of this year new 
data showed a 4% drop in electricity 
generation from coal-fired power 
plants in China, according to 
the Institute for Energy Economics 
and Financial Analysis.

WA MINE GOES OFF THE GRID 

A gold and copper mine in remote 
Western Australia has switched to 
renewable energy, with 34,000 PV 
panels supplying the project with 
electricity alongside 6MW (1.8MWh) 
of battery storage. 

The project at Sandfire Resources’ 
DeGrussa mine utilises lithium-ion 
batteries and sun-tracking solar PV 
panels spread over 20ha linked with 
an existing diesel plant.

VICTORIA LIFTS HURDLE TO 
40% RENEWABLES BY 2025

Victoria has set itself the goal that 
40% of electricity generated in the 
state will come from renewable 
sources by 2025. By 2025 it’s 
expected up to 5400MW of new 
large-scale renewable energy 
capacity will be built in Victoria, 
about $2.5 billion of investment.

NEWS IN BRIEF
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INDUSTRY UPDATE

MOMENTUM IS BUILDING 
The renewable energy target is within reach, provided a pipeline  

of new projects is allowed to flow. 

by Kane Thornton, Chief Executive, Clean Energy Council

The renewable energy industry has had 

more ups and downs than a yoyo over 

the past few years, with the Renewable 

Energy Target (RET) review freezing 

investment before its eventual resolution, 

and then, less than 12 months later, a double 

dissolution election that risked further 

instability and turmoil for our industry.

That federal election has come and gone, 

and it turned out to be far more of a 

cliffhanger than anyone predicted. At the 

time of writing, the most likely outcome 

seemed to be a Malcolm Turnbull-led 

Coalition government, but the gap between 

the major parties was still very close — and 

the popularity of the many minor parties has 

been the real story of the election.

But despite the uncertainty surrounding 

the election outcome, we are now in a 

position where both sides of politics 

recognise the value of renewable energy, 

and its significance in the context of our 

changing climate. Malcolm Turnbull nailed 

his colours to the innovation mast as soon as 

he took over from his predecessor Tony 

Abbott, and we have gradually been seeing 

that rhetoric translate to action.

Under Turnbull’s watch, the Australian 

Renewable Energy Agency launched a new 

funding round for large-scale projects, while 

the Clean Energy Finance Corporation now 

has a significant role to play in funding 

innovation and facilitating sustainable cities. 

The government has a lot of work to do to 

establish a clean energy package that can 

deliver a long-term transition of the energy 

sector, but the foundations are there.

With policy and politics finally on our side, 

the renewable energy industry now has one 

important task — building.

At the end of 2015, we were a little under 

halfway towards meeting the 33,000GWh 

RET, which means we have about 6,000MW 

of new large-scale capacity left to build 

between now and the end of the decade.

Signs are positive Australia is on track to 

meet the RET, with more than 700MW of 

new projects committed since mid-2015, 

when the dust (finally) settled on the review. 

And about 10,600MW of projects have 

planning approval, with a further 6,600MW 

progressing towards approval.

Momentum is building, and the next few 

years will be busy ones for the renewable 

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

committed this year and next to ensure 

retailers meet their future liability under the 

RET scheme, and projects take a year or two 

to build. The project pipeline is healthy, and 

time is still on our side — just. 

Thankfully over the past 12 months the 

price of new renewables has fallen 

dramatically as competition to build new 

projects has heated up.

Applications for the Australian Renewable 

Energy Agency’s last round of large-scale 

solar funding saw prices fall by almost 35% 

from less than a year prior. 

The role of ARENA is vital in making large-

scale solar more competitive by supporting 

the building blocks of the industry — 

competition, finance and supply chains. 

The cost figures are testament to ARENA’s 

success, and the importance of its ongoing 

role to support the industry to mature and 

scale up while driving down costs.

Looking beyond our shores, it’s easy to 

see that Australia is no Robinson Crusoe on 

growing our renewable energy capability. 

In May Portugal ran for four-and-a-half 

days on renewable energy alone, which was 

a major milestone for a country that was 

once heavily dependent on coal and gas.

Germany met almost all its power needs 

with renewables for the first time on May 15, 

the result of Chancellor Angela Merkel’s 

“Energiewende” policy to phase out nuclear 

and fossil fuels.

Denmark’s wind farms supplied more than 

the entire power needs for the country last 

year, providing 140% of its electricity needs.  

And California looks like phasing out its last 

nuclear power station, with the owner of the 

Diablo Canyon plant acknowledging that 

market forces have led it to this point — 

renewables, storage and energy efficiency 

are now simply the more affordable options.

It’s an exciting time to be involved in this 

sector, but already we are looking beyond 

the RET, and the policy frameworks 

necessary to supercharge the transition to a 

21st century energy system.

While renewable energy is now cost-

competitive, we are still competing against 

old coal-fired electricity, built decades ago 

with taxpayer funds with depreciated capital 

costs and low running costs. 

If we can get the policy settings right, we 

can leverage our sizeable renewable energy 

advantage, modernise our energy system 

and cut emissions from the energy sector to 

zero before 2050 — all while keeping 

consumer power prices low, and maintaining 

a reliable energy system. This 

transformation would do much of the heavy 

lifting for Australia’s commitments under the 

global climate agreement reached in Paris 

last year. It won’t be easy, but it can be done.

The Clean Energy Council released its 

“Power Shift” blueprint in the lead-up to the 

election, and we look forward to working 

with government to see our long-term 

renewable energy vision become a reality. 

“Looking offshore it’s easy to see Australia is no 
Robinson Crusoe on growing our renewable 
energy capability. In May Portugal ran for four 
days straight on renewable energy alone.”
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AUSTRALIAN TECHNOLOGIES COMPETITION

THE SEARCH  
FOR BRIGHT IDEAS
How do you make a business out of a technology? Entering your great idea in the  

Australian Technologies Competition is a good start. This year’s line-up includes two  

renewables categories: smart cities and new energy.

THE AUSTRALIAN 
TECHNOLOGIES COMPETITION 
AWARD CATEGORIES

Advanced manufacturing 

Cyber security 

Energy resources 

Food and agribusiness 

Global development 

Medtech and pharma 

Mining technologies 

New energy technologies 

Smart cities 

Social entrepreneurship

Bringing a great idea to market is always 

a team effort, but putting the talent 

together is never easy. The Australian 

Technologies Competition is a great way to 

get things started.

The competition includes 10 categories, 

including two specific to renewables: smart 

cities and new energy. Entrants must be 

Australian companies that own the 

intellectual property and have fewer than 

100 employees.

The annual contest usually attracts 

companies in late-stage commercialisation or 

early revenue, says organiser John O’Brien. 

“The companies that get the most out of the 

mentoring program are the ones that are 

fairly well progressed,” O’Brien says.

Last year’s competition, the fifth, attracted 

125 entries of which a short-list of 30 were 

each allocated a mentor to work with for a 

couple of months. At the conclusion of this 

year’s mentoring round the entrants will 

submit 10-page business plans, which will 

decide the finalists and winners. 

Australia is a good incubator for new 

ideas, O’Brien says, but progressing to 

commercialisation is where we sometimes 

fall down. “The technology being developed 

is fantastic,” he says, but getting those ideas 

to market is a different story.

The competition relies on industry 

associations for many of the mentor roles, 

including the Green Building Council, Clean 

Energy Council and Energy Efficiency 

Council, along with expertise in facilities 

management. “They can provide the 

connection to the end user quite effectively,” 

O’Brien says. Some of the associations will 

showcase entrants’ proposals at their annual 

conferences.

Semi-finalists will be announced on 

August 9.

It’s not all about charts and trial results. 

Part of the competition involves “investor 

speed dating”, where the brains behind big 

ideas of tomorrow have a chance to face the 

people who may end up funding them.

“There is plenty of risk capital in 

Australia,” O’Brien says, although he admits 

it has been hard for the clean tech sector to 

attract attention amid a string of lucrative 

resources projects. 

That’s not to say there is a wall which 

separates renewables from the old-energy 

world. National Energy Resources Australia 

is involved in the competition as part of a 

quest to investigate ways to transition to a 

lower-emissions environment.

Last year’s winner in the energy 

technology category was GreenSync, with 

Metro Power Company and Switch 

Automation as runners-up.

Entries closed on July 11, and winners in 

the smart cities and new energy categories 

will be awarded and showcased at the  

All Energy conference in Melbourne on 

October 5. Results for all other categories 

will be announced as part of Startup Sydney 

in November.

More information available at  

www.austechcomp.com
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REACT. All the energy you need is in your home.

Imagine a solution enabling you to collect, store and manage the energy produced
by your PV plant. Imagine using it whenever you need it: after the sunset, during
the night or in the early morning. Imagine coordinating your energy consumption
and adjusting your daily needs to the energy produced. Imagine controlling it while
away with your smartphone or tablet. Imagine a device that is easy to install and
simple to use. Now you can stop imagining, with REACT all this is possible.
The new solar inverter with integrated energy storage from ABB. 
www.abb.com/solarinverters
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CLEAN ENERGY AUSTRALIA REPORT 2015

The Clean Energy Council released its 

annual Clean Energy Australia Report at 

the end of May, which showed wind and solar 

output was on the rise but overall it was a 

tough year for the renewable energy sector.

The report detailed renewable energy 

generation, employment, investment and 

trends across the 2015 calendar year, as well 

as state and federal government policies and 

technology-specific updates.

In 2015, 14.6% of Australia’s total 

electricity generation came from renewable 

sources, up from 13.5% in 2014. The increase 

was largely thanks to a 20% increase in wind 

and solar output, while hydro generation was 

down over the year due to low rainfall. 

It was a year of mixed fortunes for the 

industry, with job numbers falling slightly 

and total investment still a long way short of 

2010-13 figures. 

But as 2015 drew to a close, the storm 

clouds of the Renewable Energy Target 

(RET) review parted to show some bright 

rays of sunshine shining on the industry.

PROGRESS TOWARDS THE RET
With the policy now settled on the RET and 

the level of the target locked in at 

33,000GWh, the industry is squarely 

focused on building enough capacity to meet 

it. While total renewable energy generation 

The Clean Energy Council Australia 2015 report reflected a tough year for  

renewables but there is plenty of promise for 2016 — and beyond.

ARE WE ON TARGET?

Not all of these projects will go ahead, but 

with the cost of building new renewables 

falling and government policy holding steady, 

there’s confidence within the industry that 

the RET can be achieved by 2020.

STATE BY STATE
One of the interesting trends to emerge from 

the policy instability of the last couple of 

years has been the emergence of positive 

state government programs, including 

reverse auctions, state-based renewable 

energy targets and tender processes. 

The Australian Capital Territory has a 

target of 100% of its energy consumption to 

come from renewable sources by 2020, and 

has also supported five wind projects under 

its reverse auctions for wind farms. The ACT 

has also held a large-scale solar auction, a 

community solar scheme and is supporting 

an energy storage rollout to more than 

5,000 Canberra homes.

South Australia is leading Australia on 

wind power, with the highest levels of wind 

output backed by its 50% by 2025 

renewable energy target. Forty-one percent 

of SA’s power generation came from 

renewable energy in 2015, and it has 

in 2015 was just over 35,000GWh, much of 

this came from older hydro plants which 

don’t count towards the RET. Eligible 

generation from newer renewable plants  

was just 15,200GWh — a little under half the 

total target. But according to the report the 

project pipeline is healthy. Over 8,000MW of 

wind and 2,500MW of solar power projects 

were under construction or had planning 

approval at the end of the year, and this 

pipeline is large enough to meet the RET. 

TOTAL GENERATION 
(GWH)

FOSSIL FUEL 
GENERATION (GWH)

TOTAL RENEWABLE 
GENERATION (GWH)

PENETRATION OF 
RENEWABLES

TAS 9,505 11 9,494 99.90%

SA 12,270 7,199 5,071 41.30%

WA 19,185 16,864 2,321 12.10%

VIC 55,599 48,875 6,724 12.10%

NSW 63,469 58,614 4,856 7.70%

QLD 60,010 57,385 2,625 4.40%

PENETRATION OF RENEWABLE ENERGY BY STATE

LARGE & MEDIUM SCALE SOLAR AND SOLAR THERMAL

ESTIMATED CONTRIBUTION TO 
RENEWABLE GENERATION

ANNUAL SOLAR PV INSTALLATIONS
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In 2015 LG put out a challenge to anyone who could beat our NeON™; no one was able to do so. 

In 2016 LG tested the NEW NeON™2 300W BiFacial (LG300N1T-G4) against 19 competing panels, in an LG commissioned system with 
Solar Edge optimizers in Sydney’s Frenchs Forest. The impartiality of the comparison system was independently verified by a qualified 
engineer, certified as an authorised PV systems expert by one of the world’s leading testing facilities, TUV Rheinland.
The NeON™2 300W BiFacial panel created more electricity than any other panel, some competitor panels produced 15% less electricity 
than the NeON™2 300W BiFacial (watt by watt).

We are so confident that the NeON™2 BiFacial 300W produces the most electricity in a Watt by Watt  equalisation of any panel sold 
in commercial quantities in Australia that we will pay an equal share of $25,000 to any entrant who sets up an alternative Solar Edge 
comparison system in a mainland capital city in which any non-LG solar panel available in commercial quantites in Australia produces an 
equalised output exceeding that of a NeON™ 2 BiFacial panel installed in the same system, over a period of at least 3 consecutive months.

The LG challenge is on again!
We will reward you up to $25,000 if you can beat the LG NeON™2 BiFacial*.

Star
Power

LG 300N1T – G4 BiFacial

LG NeON2 300W bifacials (LG300N1T) are available through: Solar Juice, Supply Partners, Krannich and Solarmatrix.

LG believes the NeON™2 BiFacial 300W is the highest  
output panel in a watt by watt equilised comparison in Australia      

*TERMS AND CONDITIONS: Entrants must be solar installers accredited by the Clean Energy Council. “Challenge Period” is 3 consecutive months of continual operation during the period 15 August 2016 to 15 January 2017. Entries are to 
be made prior to the challenge commencing by email to solar.sales@lge.com.au and close at 5:00 pm EDST on 14 October 2016. Each comparison system may be the subject of only one (1) entry. LG reserves the right to verify the conformity of 
systems and comparison data with these conditions, including site visit at any time before, during or after the Challenge Period. Comparison system must be installed in or near a mainland capital city in Australia or at an LG agreed regional 
location. Comparison system must incorporate a Solar Edge inverter and optimizer combination installed in accordance with the manufacturer’s instructions. Panels in comparison system must be available for sale in commercial quantities in 
Australia at date of publication. The Prize ($25,000) will be paid in equal shares to all entrants who satisfy LG that a non-LG panel in their comparison system has produced an equalised output exceeding that of a LG NeON 2 bifacial panel model 
LG300N1T-G4 installed in the same comparison system and installed under the same conditions during the Challenge Period. The “equalised output” of a panel means its energy output (Wh) divided by its manufacturer’s supplied flash test result (W) 
for each panel in the system (which LG must be able to verify). Equalised outputs of panels must not be manipulated, or interfered with, or impacted by unfair irradiation advantages for any panel or other conditions like overshadowing. The Prize will 
be paid on 28 February 2017, after any validation and verification that LG requires in its sole discretion. LG may at its sole discretion disqualify any entrant who it is not satisfied has conformed to these conditions. For full terms & conditions see:  
www.lgenergy.com.au/promotion
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committed to an investment target of $10 

billion in low carbon generation over the 

next decade.

In June Victoria announced a renewable 

energy target of 40% by 2025, and 

Queensland has a 50% by 2030 target. The 

southern state of Tasmania was 99.9% 

renewable energy-powered in 2015, due 

largely to its significant hydro resources. 

SMALL-SCALE
The uptake of rooftop solar is still going 

strong, but has slowed in recent years due  

to ongoing consolidation in the industry,  

but on the commercial side, 26 new  

projects between 100kW and 1MW came 

online in 2015.

Queenslanders continued to make the 

most of the sunshine state’s sun, with more 

than 1,200 megawatts of installed capacity 

at the end of 2015, led by Australia’s top 

solar postcode Bundaberg (30,305kW) and 

Hervey Bay (24,095kW).

The introduction of new finance models 

for solar, like power purchase agreements, 

started to shake up the industry in 2015, 

with potential for these innovations to make 

solar a realistic option for renters and other 

new customers.

LARGE-SCALE SOLAR
The eagerly anticipated emergence of large-

scale solar was an exciting development in 

2015. Australia’s three largest solar farms 

were built or commissioned in 2015 — the 

102MW Nyngan solar plant, the 56MW Moree 

Solar Farm (launched early 2016) and the 

53MW Broken Hill solar plant. All three 

projects are in NSW and received funding 

support from the Australian Renewable 

Energy Agency (ARENA).

Prior to 2015 Australia’s largest solar 

plant was the 20MW Royalla Solar Farm, so 

2015 really was a breakthrough year for the 

technology. Large-scale solar is a natural fit 

for Australia’s vast land mass and abundant 

sunshine, and by the end of 2015, Australia 

had 19 large-scale solar projects larger  

than 1MW. The future of large-scale solar is 

also looking bright, with ARENA announcing 

in June this year that, due in part to its 

funding support, the cost of building new 

plant has fallen dramatically.

WIND
The uncertainty caused by the RET review 

had a big impact on Australia’s wind 

industry, causing many projects to stall with 

investment under a cloud. Despite this, five 

new wind farms came online in 2015, taking 

the total number of wind farms operating in 

Australia to 76. Australia now placed 16th in 

the world for installed wind capacity, but we 

have the potential to leapfrog other 

countries over the rest of the decade.

Securing funding and power purchase 

agreements continued to be the wind 

sector’s greatest challenge, with the ACT 

Government filling some of the funding gap 

with support for five wind projects through 

its reverse auction scheme. 
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RESEARCH

Depending on which way you look at it, 

the Australian Energy Market Operator’s 

20-year forecast for electricity demand 

could be good news or bad news. 

In its National Electricity Forecasting 
Report, released in mid-June, the agency 

predicted consumers are not about to wean 

themselves off the satisfaction, or “utility”, 

earned from buying more and more 

electronic gear, including bigger TVs,  

air-conditioning units and domestic  

heating units. 

The good news? Thanks to anticipated 

steady uptake of rooftop solar and battery 

storage, alongside the trend for low-energy 

consumer goods and steadily rising energy 

prices, total demand for electricity is 

expected to remain flat until 2035, the 

report says.

If that makes it sound as though all the 

hard work of advocates for renewables has 

gone to waste then consider solar is 

expected to make up nearly 14% of total 

consumption by 2036, and that includes 

commercial, industrial and residential.

Up on the roof
The AEMO predicts continued strong growth 

for rooftop solar, with 20GW installed 

capacity by 2035-36. Nearly 20% of that 

capacity will be connected to battery 

storage, providing a potential 6.6GWh. 

Households will get smarter about 

matching power supply with demand by 

arranging west-facing panels to make up 

10% of capacity, it predicts. 

The shift to battery storage will pick up 

after 2021 in the residential, commercial and 

industrial sectors, AEMO analysts say, as 

battery costs come down, energy charges go 

up and the market moves to a time-of-use 

tariff structure.

Charge ahead
By 2036, AEMO forecasts that only 90% of 

the 6.6GWh of battery storage capacity will 

be available per charge and discharge cycle 

due to cycling costs and battery ageing. 

Assuming storage systems are installed 

with energy management systems, the 

analysts modelled a charging/discharging 

profile for a typical NSW user in January, 

shown below. 

Overnight charging from the grid is assumed 

at a discounted price, to 25% of storage 

capacity, then discharged during the day when 

prices are assumed to be higher. The daytime 

charge, to full capacity, is discharged over the 

hours of the evening peak.

“Rooftop PV is changing power flows so 

the maximum electricity demand of the 

system is projected to occur later in the day 

when the sunshine is less intense,” said 

AEMO chief executive Matt Zema. 

A 20-year forecast of Australia’s energy use indicates renewables  

will be working hard to hold demand steady.

RUNNING TO STAND STILL:  
THE ENERGY MIX IN 2036

TYPICAL JANUARY CHARGE/DISCHARGE PROFILE, NSW
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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

ROOFTOP PV GENERATION (GWH)
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THE NATIONAL 
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BEHAVIOUR
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that encourages “individual or social good”.

Consumers are manipulated by the way 

choices are framed, Smith says. An example 

is groceries offered at eye-level at 

supermarkets, which may be worse value 

than those at shin-level. A consumer who is 

presented with choices may not make the 

same decision as a consumer who 

researches all available options and makes 

her own decision. 

In terms of the uptake of renewables being 

dictated by consumers’ decisions 

BehaviourWorks calls on research it 

undertook for Queensland energy retailer 

Ergon into purchases of new homes, where it 

found size, insulation and orientation were 

not given much consideration.

“When you do start to think about 

sustainability considerations it’s often 

tinkering at the edge; it’s ‘small stuff’,” he 

says. “What type of appliances or light fitting 

will I buy, when in fact house size and 

orientation will make a much bigger 

difference.” If you get those things wrong, 

there is little hope of correcting them with 

the right dishwasher or downlights.

In that instance, of course, the big 

decisions about energy consumption have 

already been made.

“People buying new homes largely have 

[size and orientation] predetermined for 

them,” says Smith, who previously has 

studied how consumer behaviour is 

What difference would it have made if 

you didn’t vote in the last federal 

election? No difference at all. That may be 

why in countries where voting isn’t 

mandatory as little as half eligible voters 

turn up on polling day. 

Sometimes it’s easier to let someone else 

do the work, especially if you know for sure 

that whatever you do will mean nothing. For 

a lot of the folk that’s the case when it 

comes to translating good intentions into a 

tangible, albeit notionally small, reduction in 

reliance on non-renewables. 

The difficulty of making such a bold leap is 

compounded when you consider the large 

capital cost, rapid changes in technology 

(which brings the risk of missing out on 

something better) and subjective 

approaches to return on investment.

Most people who pay the household  

bills will tell themselves, yes, change is 

inevitable … but today the real choice isn’t  

so much to install solar as to weigh up a  

one-off discount from a competitive 

electricity retailer.

If take-up of renewables stands a chance 

of meeting emissions targets then the story 

has be sold into consumers’ minds. And 

that’s not as simple as flicking a switch. 

“It’s about framing the choices we make, 

such that we make better ones,” says 

BehaviourWorks Australia director Liam 

Smith. The objective is to isolate anything 

BehaviourWorks 
Australia director 

Liam Smith.

IT’S ALL  
IN THE MIND

In the longterm the benefits of energy efficiency will be shared 

by everyone, but the task of convincing individuals to change 

their behaviour today is as much about psychology as it is 

economic decision-making. What’s the secret? Words by 
Jeremy Chunn and Lucy Rochlin
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BEHAVIOUR

influenced in tourism, health and tax, to 

name a few. 

Developers’ and builders’ embedded 

practices are hard to change, he says. Also, 

in Australia it is considered the norm to have 

a big house, “and I don’t think enough people 

question the norm.” The size of your home is 

a metric of success and prosperity, he says, 

and social norms are very hard to change. 

Societal shifts can take multiple generations 

to change. Tinkering around with star ratings 

for appliances is a good start, although there 

isn’t a lot of research into exactly how much 

importance shoppers place on them.

OVER THE FENCE
Consumers have been observed since the 

dawn of commerce but the art turned into a 

science around the 1950s. Smith cites 

utilities software company Opower’s 

adoption of the “descriptive norm in 

psychology” as successful in encouraging 

people to become more energy efficient. The 

idea is to tell consumers what other 

consumers are doing, or using. Instinct tells 

him “norming” (what your neighbours are 

doing) combined with feedback (how well 

you are doing in comparison) may be a 

powerful mechanism for behaviour change. 

Oxford University has already found 

feedback works, and can lead to reduction 

about 5%. 

His example of the potential for a 

crossover of norming and feedback to push a 

change in behaviour around energy 

efficiency is a light in your house which 

turned green when you were using less 

energy than your neighbours and red when 

you weren’t.

Sure, it would involve a fair bit of 

engineering and a proper trial, but as a 

behaviour change tool it may be very 

effective.

When it comes to forcing adoption of 

renewables by simply increasing the price of 

conventional energy, the shock may be too 

much. “You need a really substantive tariff 

change to get the effects that you need for 

critical peak,” he says. Stronger effects are 

possible if tariff changes are combined with 

feedback mechanisms, such as encouraging 

text messages, he says.

Decisions about energy efficiency are 

tangible for people standing on the 

shopfloor of a whitegoods retailer but 

otherwise can seem pretty nebulous. If you 

can’t quantify it on the spot, what does it 

mean? Return on investment is far better 

understood by the industry that supplies the 

kit that cuts emissions and lowers energy 

bills than it is by the end consumer, which 

isn’t very helpful.

Major decisions around installations are 

very different from the behaviour impulse to 

turn off a dripping tap or switch off a light, 

he says. Reconfiguring the energy source for 

an established dwelling is “a much harder 

sell” for a consumer than getting in the habit 

of using a cold wash instead of a hot wash.

“In fact what we don’t want is one or the 

other; we want both,” he says.

The danger lurking within all consumers is 

“moral rebound”, Smith says, where a good 

thing can be rewarded by some not-so-good 

things. Think of the jogger who rewards 

himself with a piece of chocolate cake. For 

some consumers an economic reason to 

change habits can also crowd out the 

altruistic reasons. Is Bob next door going 

solar to save some bucks or be a good 

citizen? “The theory would say: if I put 

panels on my roof to save money I’m 

therefore more likely to do other things to 

save money.” 

Of course, things that can save you money 

can often be bad for the environment, he 

says. There is less likelihood of that 

happening if feedback is provided to the 

consumer. “You’ve saved money, yes, but 

aren’t you a good environmental citizen for 

doing that.” That’s the optimal point to 

encourage consumers to go a step further 

along the green route by changing some of 

their energy use habits. How to do that is the 

question. “Behavioural [changes] are a 

harder sell,” says Smith, who started 

BehaviourWorks in 2011 with founding 

partners EPA Victoria, The Shannon 

Company and Monash University.

Everyday behavioural attitudes to 

replacing washers in dripping taps and only 

using the dishwasher when it’s full can also 

drive major decisions about installations, he 

says. “I believe it can happen both ways.” 

Those who only did it for the money can still 

become good environmental citizens.

This type of behavioural “spillover” can be 

seen in public transport, where a decision to 

take a train for the sake of cost or 

convenience is reinforced with stickers on 

seat backs telling commuters how much 

carbon has been saved from release into the 

atmosphere by their decision not to drive.

If government wants to encourage a shift 

in attitudes towards clean energy it should 

“pat people on the back when they do  

the right thing even if they do it for the 

wrong reasons,” says Smith, who started  

out researching ways to change behaviour  

in tourism.

ECONOMIC REALITY
It’s fine to talk about the clear conscience 

that comes with going solar but households 

on low incomes will struggle to meet the 

existing bills let alone make major 

investments that will pay off only in the long 

run. Delayed gratification is very unpopular 

in the real world, and these people are also 

the ones who will bear the brunt of higher 

network costs as those who can afford to 

convert reach critical mass.

But that’s another hypothetical for the 

behavioural economists to ponder.

It goes both ways, of course. Energy 

companies must start planning for 

substations several years out, so decisions 

about investment today are measured on 

attitudes towards clean energy which are 

swirling in the ether in the present. 

At home there are hundreds of ways to 

save energy, Smith says, but the likelihood of 

adopting them are all different. Cost is one 

decision variable, and if a solution is cheap it 

is more likely to be acted upon. One example 

is painting your roof white, a solution that’s 

become popular in Townsville, northern 

Queensland.

The home power savings program, where 

220,000 low-income households in NSW 

were provided low-energy kit for their 

homes, led to no change in behaviour in 

saving energy. BehaviourWorks was brought 

in and suggested benefits to consumers 

should be monitored. It found that instead of 

telling someone how much better off they’d 

be from taking a shorter shower, for 

example, it would probably be more 

meaningful to tell them how much they are 

losing from taking a long one.

The dollar amount is the same, but “loss 

language works better,” he says. 

Behaviour might be influenced by a light which 
turned green when you were using less energy 
than your neighbours and red when you weren’t.
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Clean Energy Council and first 
appeared in Renewable Energy.

GUILTY AS CHARGED?
The CSIRO’s latest research on industry and consumer perspectives on battery storage 

technology safety shows there is a lot of room for improvement.

Worldwide, the use of energy storage 

from renewable sources is rising, as 

more countries commit to renewable energy 

targets and attempt to reduce costs. As an 

example, Australia has experienced 

remarkable growth in installations of solar 

photovoltaic (PV) panels in recent years. 

Energy storage technologies are the next 

logical step; once they are sufficiently 

available at the right price point, they  

are likely to have a similar market 

penetration to solar PV. 

The present lag in scientific understanding 

of battery energy storage systems at the 

domestic and small commercial level is 

contributing to a clear gap in policy 

development for battery storage best 

practices. The difference in pace between 

the development of standards versus the 

technology is likely to be a significant policy 

issue on a global scale.

Our research aims to use Australia as an 

example of a country that already has 

residential and commercial uptake of battery 

storage technology, and thus an opportunity 

to set a global norm for capability and 

standards in the industry. Here, we discuss 

the potential social implications relating to 

domestic and small-scale energy storage 

safety, and highlight areas requiring  

future research.

As battery technologies advance and 

decrease in unit cost, the installation of 

sufficient battery storage for domestic 

requirements is becoming more affordable. 

Thus, energy storage is an increasingly 

attractive prospect for many homeowners.

Energy storage technologies are 

appealing because they are more 

environmentally sustainable and allow 

consumers to reduce electricity use from 

non-renewable sources. They are also 

customisable and can be designed to suit 

individual household requirements and 

applications, offering homeowners more 

independence and flexibility.

ON THE WAY UP
Australia has already experienced 

remarkable growth in installations of solar 

photovoltaic panels in recent years. Energy 

storage technologies are the next logical 

step to help match renewable generation to 

electricity demand. Once the technology is 

sufficiently available, it is predicted to have a 

similar market penetration to solar PV.

Energy storage has the potential to 

stabilise and improve the efficiency of 
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Australia’s electricity grid, especially with 

the increasing popularity of renewable solar 

and wind generation. It can store renewable 

energy for later use, and help to manage 

household peak demand, provide backup 

power and adapt customer usage in 

response to feed-in tariffs. Domestic energy 

storage can be connected to the centralised 

electrical grid to supply or receive electricity 

from the network; or it can form a stand-

alone system for household use.

Some companies have already begun 

marketing campaigns based on future 

energy storage production and the industry 

is likely to experience significant growth as 

multiple companies compete for market 

share. However, the speed of this new 

technology development and market 

diffusion has the potential to outpace 

scientific understanding of the limitations 

and risks, and the development of industry 

best practice, safety guidelines and 

procedures, before these systems  

are installed.

The Australian public has a low awareness 

of battery storage technologies and the 

industry faces the potential risk of a serious 

incident occurring. We recommend that 

further research urgently addresses the 

global and national need for standards 

relating to domestic energy applications. 

The standards should consider whole-of-life 

practices, including disposal and recycling, 

particularly for emerging technologies such 

as lithium-ion battery storage systems. 

Greater consensus is also required on safety 

recommendations for different technologies.

AT THE FRONT LINE
Interviews were held with 24 electricians 

who had installed battery units and with 

private battery suppliers. Participants were 

asked about their experiences with batteries 

through all stages of battery life, from 

transport and handling to design, 

installation, storage, maintenance and 

recycling. Three focus group workshops 

were held to complement and extend 

interview data. One focus group comprised 

solar PV installers with varied experience in 

battery storage installations. The second 

group comprised consumers of solar PV and/

or battery storage, while the third comprised 

members of the general public who did not 

have solar PV or battery storage. 

Four clear themes emerged from our 

research: lack of accreditation and training; 

lack of available and accessible information 

and low general knowledge about battery 

technologies; lack of commonly accepted 

safety procedures, including how to 

extinguish a lithium fire, and; unclear 

standards for some aspects of installation, 

maintenance, recycling and disposal.

LACK OF ACCREDITATION  
AND TRAINING
The literature review indicated solar PV 

installers experienced inconsistency in  

solar-specific accreditation and training as  

a limitation of their industry, given the 

expanding range of new businesses aiming 

to fill the market demand for rapid growth in 

solar PV installations to capture limited-time 

government incentives. This suggests that 

many installers rely on general knowledge, 

past experiences and learning on the job.

Focus group participants noted that 

because of the lack of agreed best practices, 

the rules “changed regularly” and were not 

enforced, checked or audited. Installers 

therefore have variable standards for 

installations, resulting in “some installations 

[being] below standard”. Similarly, 

respondents from the interviews and focus 

groups indicated the significant lack of 

accreditation and training opportunities 

regarding battery storage installations at 

the domestic level, especially for lithium-ion 

battery technologies.

Focus group participants indicated that 

consumers had no way to tell who was a 

reputable installer and as a result; 

“customers now don’t trust industry” 

because of experiences with some door-to-

door salespeople “pushing” uptake and 

lower-quality installations. 

Accreditation is an important signal to 

consumers that the technology is ready to 

be taken up and that sufficient systems are 

in place for safe installation and monitoring 

over time. As one consumer noted: “Do I 

need to know about batteries? I just need 

[someone] to come and install it.” 

However, if there is no way of finding an 

accredited installer, consumers are forced to 

do more research and have more 

understanding of the system themselves. 

This key barrier to energy storage uptake 

results in a range of different systems, some 

of which have been put together by a 

motivated, yet untrained, do-it-yourself 

consumer. As one installer pointed out, there 

were “plenty of DIY installations out there”.

Consumers are confused about how to 

find an appropriate installer, and installers 

experience tension and rivalry over who is 

sufficiently skilled to service this market and 

which procedures are considered best 

practice. Most importantly, inadequate 

training and accreditation results in the 

potential for unsafe installations.

LACK OF INFORMATION
Research identified the unavailability of 

specific information about energy storage, 

particularly regarding choosing the right 

The Australian public has a low awareness  
of battery storage technologies and the  
industry faces the potential risk of a serious 
incident occurring.
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product, and basic knowledge of correct 

installation, maintenance, disposal and 

recycling of the product. Lack of information 

was noted as a barrier by consumers in focus 

groups: How long will it last? How much does 

it cost? How big is it? How safe is it? How 

much maintenance does it need? As a result 

of so many questions, they came to the 

conclusion that “it’s too difficult”.

Furthermore, very little information is 

available about environmental effects after 

disposal. This has affected both installers 

and customers, because despite “huge 

interest in battery storage”, consumers were 

left thinking the industry was not yet 

advanced enough to make a purchase. 

Otherwise, for motivated consumers who 

persisted with looking into making a 

purchase, the only information available was 

highly technical, confusing and had large 

gaps. Some thought you would “need a 

university degree” to understand it.

The social implications of inadequate 

information include potentially significant 

safety incidents and injuries. As one installer 

noted, it was just luck that the industry 

“hasn’t had idiots kill others yet”.

Another area of confusion was the lack of 

consensus on how to extinguish a lithium-ion 

battery storage fire. Australian residential 

energy storage installations presently do  

not require passive or active fire 

suppressions systems as part of their 

installation (excluding in the ACT). This is 

mainly due to a lack of understanding or 

knowledge of the best way to extinguish 

such a fire. Current literature suggests using 

sand, liquid nitrogen, water mist, lithium 

chloride, foam or wait it out — all of which 

have advantages and disadvantages. As one 

installer explained: “I blew up $25,000 of 

lithium batteries to check the failure 

ratings.” As the required scientific 

information did not exist, he decided he 

needed to make his own assessment.

LACK OF SAFETY PROCEDURES
In addition to the lack of information, other 

safety risks identified in our research 

included unsafe battery storage installations 

by untrained or inexperienced installers or 

homeowners, and uncertainty about the 

safety procedures required by installers, 

homeowners or the emergency services. 

This was especially concerning to 

installers, given that different battery 

storage systems have different fire 

responses, but that homeowners and 

emergency services were unlikely to be able 

to differentiate between them. This problem 

is compounded by the lack of best practices 

or standards on warning labels for the 

batteries and storage system enclosures.

Examples of risky procedures cited in 

interviews included installations that were 

exposed to high and variable temperatures, 

or used for multiple purposes, such as a 

shelf or table, or storage of garden tools. 

Some installers had already experienced 

safety incidents — luckily, without injury — 

such as smoking lithium-ion battery units.

During one focus group, an installer gave 

an example specific to solar PV systems 

without storage, which involve the risks of 

roof fires from roof-top electrical isolators, 

and of being unable to turn off systems from 

the ground. With the addition of battery 

storage, the consequences of a fire due to 

failure could be even more catastrophic.

Electrical isolators are designed to meet 

minimum safety and electrical standards at 

the time of installation. However, the present 

standards do not address the degradation of 

the isolator hardware due to Australian 

environmental exposure over the 

commissioned life of the installation. As part 

of overall system safety procedures, cabling 

and devices such as roof-top isolators that 

feed into battery storage systems also need 

to be prevented from physically degrading 

over the life of the installation.

The safe disposal and recycling of 

batteries faces significant challenges in 

battery chemistries still under research and 

development, such as phosphate or 

manganese-based lithium battery 

chemistries, which have little or no valuable 

metals such as cobalt or nickel. These 

technologies have a net negative value for 

recycling; the effort to recycle them only for 

their lithium content will be very high, and 

recycling in the long term will likely be 

mainly for ecological benefits and adherence 

to environmental laws. 

This is unlikely to provide sufficient 

incentive to drive the development of safe 

disposal and recycling requirements.

Another issue identified in our research 

was the absence of reporting — for example, 

very few residential and light 

commercial stationary energy storage 

installations or incidents have been 

recorded. There are no records or 

mandatory reporting process requirements 

to capture this information in the Australian 

industry. As one installer noted, he had 

heard of 167 fires in six months as a result of 

faulty roof-top isolators, but this was not 

captured in reports and so was unable to be 

substantiated. However, it demonstrates the 

lack of reporting or data repositories for 

current installations.

UNCLEAR STANDARDS
Some standards are available for mature or 

established energy storage technologies and 

for the connection of inverters to the 

electricity network: for example, lead-acid 

batteries (AS 4029), nickel-cadmium 

batteries (AS 3731) and their applications as 

secondary batteries for use with stand-alone 

power systems (AS 4086 and AS/NZS 

4509). However, several of these standards 

are out of date (up to 22 years old) and only 

consider specific cases, such as off-grid and 

stand-alone, while modern use of these 

technologies has expanded to broader 

applications. The standards are currently 

being revised, with a focus on residential (up 

to 10-kVA single phase) and commercial (up 

to 30-kVA three phase) applications. The 

timeframe for the development of these 

standards is unclear. Meanwhile, the industry 

is proceeding with installations.

Other existing standards cover a variety of 

grid and off-grid connections, vehicle-to-grid 

connections and demand response. New 
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standards will need to include demand 

response capabilities, electromagnetic 

compatibility, smart communication, training 

and maintenance, transportation, safety and 

emergency guidelines, and environmental/

recycling requirements.

As noted in the previous section, 

standards are unclear regarding the labelling 

of battery storage systems, with no 

differentiation required when labelling 

different battery types. This issue is also 

apparent in the disposal and recycling of 

batteries. For instance, lead-acid batteries 

have strong and established standards, while 

there are significant gaps for lithium-ion and 

other chemistries, which are mostly sent 

overseas for processing.

GENERAL KNOWLEDGE
The interviews and focus groups noted that 

general public understanding and awareness 

about energy storage technologies is low, 

especially regarding safety. Participants 

emphasised that it was important to avoid 

panic or undue sensationalism of the 

dangers of energy storage. However, they 

thought it was just as important to avoid a 

serious incident through having a basic 

understanding of the risks and proper 

procedures for handling batteries.

CONSUMER PERCEPTIONS
The main perceptions about energy storage 

from consumers were positive. The majority 

find it attractive as “free energy” and “clean 

energy”, which enabled one to “have the 

lifestyle you want and not worry about the 

cost”, and feel good to “leave something for 

our grandchildren in terms of the 

environment.” Many consumers also noted 

the attractiveness of being completely 

independent and saw it as very appealing to 

“go completely off-grid”. 

However, the technology was seen to be 

too new to implement now: there were still 

“teething problems” and it was still 

perceived to be “too expensive”. 

Perceptions about the size or number of 

batteries required and their placement were 

also considered a barrier by some 

consumers: as one participant noted, “I don’t 

want another shed.”

Some misperceptions about batteries 

were also noted. One consumer said that 

“they wouldn’t be giving us batteries that 

can’t be recycled”, while another stated that 

“it’s not going to be a lead-acid battery, it’s 

going to be much more sophisticated than 

that.” A commonly held misperception was: 

“I thought there was just one battery in 

different sizes.”

Such comments demonstrate that battery 

energy storage technology is an area of 

complex social perceptions, misperceptions, 

lack of information, assumptions and beliefs 

that are rarely researched.

WHERE TO FROM HERE?
Our results highlight that current levels of 

energy storage installations in domestic 

settings are outpacing consumer — and in 

some cases, installer — information and 

understanding. Focus group participants felt 

that this posed a real risk of a serious, 

industry-damaging incident occurring. This 

demonstrates an urgent need for further 

research into developing scientific 

consensus on safety recommendations and 

best practices for installing domestic energy 

storage technologies. Participants also 

identified a need to develop clear, consistent 

standards and best practices for using 

energy storage in the home, particularly 

regarding newer technologies such as 

lithium-ion. Better education, specific 

training and accreditation is also required to 

ensure that essential information reaches 

those who are using these technologies.

The lag in scientific understanding of 

battery storage at the domestic level 

contributes to a clear gap in policy 

development for battery storage 

technologies. The difference in pace 

between the development of standards and 

technology is also likely to be a significant 

policy issue on a global scale. The wide 

range of applications for energy storage 

technologies; including grid-connection, 

vehicle-to-grid, plug-and-play systems, 

distributed energy and smart grid 

integration; all need to be considered to 

avoid similar gaps between markets and 

sufficient scientific and standard status.

To close this gap, new standards must be 

developed that incorporate demand 

response capabilities, electromagnetic 

compatibility, smart communication, training 

and maintenance, transportation, safety and 

emergency guidelines, and environmentally 

friendly disposal and recycling requirements. 

Science and government must work with 

industry in this process to urgently address 

this gap and avoid serious and preventable 

safety incidents. 

The social implications of inadequate information 
include potentially significant safety incidents.  
As one installer noted, it was just luck that the 
industry “hasn’t had idiots kill others yet”.
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COMMON GROUND
Monash University is anticipating a future where “energy engineers” will replace mining or 

renewables specialists, and its undergraduate programs have been designed to account  

for an overlap, writes Chloe Smethurst. Energy is energy after all.

Chloe Smethurst is communications 
manager at the Faculty of Engineering 
and Faculty of Information Technology 
at Monash University.

The call to take action on climate change 

and reduce fossil fuel use is growing, yet 

so too is society’s demand for new gadgets. 

Such technology requires minerals, almost all 

of which are sourced by mining companies.

While it might seem environmental 

sustainability and mining have irreconcilable 

differences, the latest developments in 

renewable energy are rapidly being adopted 

by the resources sector.

In 2015, Rio Tinto announced it had 

entered into a partnership with the 

Australian Renewable Energy Agency and 

First Solar to generate electricity for its 

bauxite mine and processing facilities in 

Weipa, using a photo voltaic-diesel hybrid 

system. The energy from the solar plant it 

installed is expected to help reduce diesel 

usage at the mine’s power stations by up to 

600,000 litres a year. If the project is 

successful, capacity may be increased.

According to some sources, investment in 

renewable energy within the mining sector is 

likely to double across the Middle East and 

Africa, Latin America and the Asia-Pacific 

region in the next decade. 

Employing renewable energy makes good 

economic sense. It also puts big mining one 

step closer to satisfying growing demands 

that mines be operated in a sustainable 

manner. This common commitment to green 

energy between the resources and 

renewables sectors explains part of the 

philosophy behind Monash University’s new 

Resources Engineering program.

The director of the program, Associate 

Professor Bre-Anne Sainsbury, argues that 

coal, oil and renewables all have a place in 

our society’s energy demands for the 

foreseeable future. “We all agree, there 

needs to be a global shift towards 

sustainable renewable energy, but we can’t 

wean ourselves off our mineral and energy 

dependant lifestyles overnight,” she says.

“We need minerals and resources for 

almost everything we use.”

Along with a Bachelor of Renewables 

Engineering, Monash will also offer three 

other closely related courses, including 

Mining Engineering, Oil and Gas Engineering 

and Geological Engineering.

All undergraduate engineering students at 

Monash undertake a common first year, 

where they learn about the engineering 

profession and its different specialisations. 

The new resources program introduces a 

common, resources-focused second year. 

“During that second year, they’ll learn 

about risk and safety, project management, 

the fundamentals of electricity, water  

and drainage. So it gives them an extra  

year to make a decision ... about what  

type of engineering they want to do,” 

Sainsbury says.

In the next 20 years, Sainsbury says it’s 

likely Monash will be producing “energy 

engineers”, rather than mining engineers or 

renewable energy engineers. Much of the 

knowledge required is the same, she says, 

whether you specialise in renewable energy, 

oil and gas, or mining. “It’s all about 

reducing waste and environmental impact, 

while also maximising outputs.”

The Resources Program has been 

developed through close consultation with 

industry, led by the university’s Resources 

Advisory Board.

Board member Chris Judd, the CEO of 

wind energy company Senvion Australia, is 

enthusiastic about the new Renewable 

Energy Engineering course.

“Through this degree Monash graduates 

will be at the forefront of clean energy 

implementation in Australia,” he said. 
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THE NEXT WAVE
The power in our oceans is more than adequate to fulfil human 

requirements … if only it could be harnessed. EcoGeneration 

finds out how close local players are to finding cost-efficient 

extraction solutions. Words by Jeremy Chunn

If you look to the sky for a source of 

renewable energy you’ll find it pretty quickly. 

The Sun is hard to miss. The invisible stuff that 

spins wind farms into motion — the wind — is 

just as tangible. The molten insides of Earth 

are an almost eternal source of energy.

To turn these elemental forces into 

electricity suitable for mass consumption 

means laying down vast areas of solar 

panels, studding landscapes with giant 

propellers or relocating cities to where the 

crust is thin.

Another solution, perhaps more suitable 

to a country where most of the population 

lives near the coast, is to harness the power 

of the sea. If the CSIRO is right, the waves 

between Geraldton, in Western Australia, 

and the southern tip of Tasmania generate 

the equivalent of 1,300TWh a year, or five 

times the country’s total energy 

requirements.

Tap into that and all our problems are 

solved. Even better, most of the ugly 

technology would be underwater. 

Out of sight, out of mind.

One scenario presented in the CSIRO’s 

2012 report Ocean Renewable Energy found 

generators with 30% wave energy 

extraction could provide more than 50TWh 

of electricity by 2050, about a ninth of 

national requirements.

But don’t get too excited just yet, because 

the future of wave energy will be determined 

by cost and politics. At the moment, the 

chief concern is economics of extraction.

In their June report Ocean Energies, 
Moving Toward Competitiveness, analysts at 

EY estimated more than 100 wave power 

pilot projects have been launched globally 

over the past few years, with installed 

capacity about 4MW. Of that, 1MW is in the 

UK, about 0.76MW in Canada and 0.4-0.5MW 

in South Korea, China and Portugal.

The challenge for wave power projects 

anywhere in the world is to drive down the 

levelised cost of energy, which EY says 

remains higher than any other marine 

energy technologies, including tidal energy. 

Australian firms and researchers are at the 

vanguard of R&D but large international 
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engineering firms and utilities are watching 

keenly. When a time comes that a wave 

energy converter stands out as commercially 

feasible, multinationals can be relied on to 

drive costs down as they take it mainstream.

TRIAL AND ERROR
Harnessing the power of waves is not as 

simple as designing a doodad that turns 

wave energy into electricity, testing it and 

distributing duplicate devices offshore. 

Depending on their placement relative to 

each other, the output from a farm of wave 

energy converters could be measured in a 

very wide range. Get it wrong, and the 

experiment will be a very, very expensive 

failure, even if the technology works.

Something as simple as a turbine relies on 

dependable, monotonous force. The 

reciprocating up-and-down motion of a piston 

is transformed into rotary motion via moving 

parts. If bobbing buoys were substituted for 

pistons, wave energy converters would 

require the equivalent of cranks and 

crankshafts. The devices being tested in 

Australia mostly use the principle of 

resonance, where they are “designed to have 

a natural frequency”, says Richard Manasseh, 

associate professor and acting director of the 

Centre for Ocean Engineering, Science and 

Technology, at Melbourne’s Swinburne 

University of Technology. 
In the mind of a mathematician the device 

is analogous to a pendulum or mass bobbing 

up and down on a spring, each described by 

known differential equations. Such systems 

have a natural frequency, like the vibrations 

of a bell. “If you imagine the sea is dead 

calm, if the machine is a natural resonator 

and you give it a tap it will execute whatever 

motion it’s designed to execute with a 

particular number of beats per minute,”  

Dr Manasseh says.

Things really get going when waves of the 

same frequency combine with the natural 

frequency of the device, causing resonance. 

When a device is resonating its motion 

becomes very large. “The device will be 

moving more than the water around it,” Dr 

Manasseh says. 

Enormous buoys bobbing at greater 

amplitude than the waves passing over them 

will send out their own waves, which will 

bounce off nearby devices arranged in an 

array. Groups of generators will therefore 

operate as one system. Depending on their 

relative position to each other — up or down 

— an array of devices will have different 

natural frequencies. “If you tune your 

individual machine so that it resonates at the 

frequency of the waves in that particular 

location, when you put another one next to it 

it won’t necessarily behave as you expect.”

Maths can’t explain everything below the 

surface of the sea, says Dr Manasseh, and 

loss of energy to dissipation is very difficult 

to scale up from laboratory or computer 

simulations. Instead, researchers must carry 

out experiments on full-scale machines.

“We know there’s going to be a difference 

in frequency when you put the machines 

together; what we don’t know is how much 

energy they really would absorb.”

Above: Carnegie Ocean Energy’s CETO 5 system has been pulled out of the water 
after successfully clocking 14,000 continuous hours of power to naval base HMAS 

Stirling in Western Australia.

Right: The CETO 6 technology will be deployed further out to sea and will generate 
power inside its buoyant actuator rather than pump pressurised water to shore. 

Depending on their relative position to each other 
an array will have different natural frequencies.
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A SHORE THING
Swells are created by the wind, so wave 

power is effectively wind power. The 

“roaring forties” that hit Australia’s 

shoreline from the southwest are 

responsible for generating and pushing 

waves that may be travelling almost as 

quickly as the wind by the time they reach 

us. Swells off our southern coast may be 

between 100m and 200m crest-to-crest — 

and big swells carry big energy.

Not many people live along Australia’s 

southern coast, of course, but wave energy 

is being looked at in north-western Europe, 

battered by swells from the North Atlantic, 

and the north-west United States.

Swinburne is also interested in whether 

arrays of wave generators may reduce 

coastal erosion, negating the need for 

breakwaters that can impact marine life and 

shoreline ecosystems.

If wave technology works it may be used 

to offset the use of diesel at small island-

based communities. 

WHERE THE WAVES ARE
CSIRO Oceans and Atmosphere senior 

research scientist Mark Hemer is studying 

“the energy in the resource” — or rather the 

latent potential of ocean wave patterns 

around Australia. “It’s about providing a 

competitive data set where developers can 

go in and choose sites on the basis of the 

amount of energy,” he says.

There isn’t much point dropping expensive 

technology into parts of the sea where the 

waves are temperamental. Any surfer would 

tell you the same thing.

A report in 2012 looked at tides, ocean 

currents and temperature, with data 

collected at buoys around Australia and 

using satellite measurements. The 

conclusion back then was “waves is where 

most of our energy is,” Dr Hemer says. 

The country’s peak science body is 

working with ARENA on an Australian wave 

energy atlas which Hemer says links in with 

its Australian Renewable Energy Mapping 

Infrastructure project. A beta version of the 

wave energy atlas is finished but a formal 

release is expected in October, he says. 

Part of the project involved working with 

Carnegie Wave Energy and looking at the 

modulation of the wave field around its 

devices in Western Australia.

October will be a busy month for the 

ocean energy crowd, with researchers, 

service providers and policy-makers 

expected to congregate in Melbourne for the 

inaugural Australian Ocean Renewable 

Energy Symposium, scheduled for October 

18 to 20. Australia has one of the leading 

projects in the world but the industry hasn’t 

collected into a coordinated sector. Until that 

happens it may be hard to build a profile.

“There are advantages to [wave energy] 

but disadvantages as well,” says Dr Hemer. 

“It’s expensive putting things in the water 

and to maintain them. That’s the challenge 

they have to overcome.”

MISSION COMPLETED
Carnegie’s “CETO 5” system of three 

submerged buoys off Garden Island in 

Western Australia has been pulled out of the 

water to be eventually replaced by CETO 6, 

the next iteration of the technology which is 

expected to be four times as powerful, from 

240kW to 1000kW the company says. The 

previous deployment was slightly inside a 

reef but the next generation will be farther 

out, where the waves are bigger. One of the 

limitations of CETO 5 was having to pump 

water onshore, an obvious point of loss.  

The new device will generate power inside  

its buoyant actuator. 

Carnegie’s project was the only grid-

Above: A laboratory wave tank with a generic wave 
energy converter at Swinburne University of 
Technology. Image courtesy Dr Richard Manasseh. 

Right: If all goes to plan Bombora will start work on 
full-scale wave energy converters off the coast of 
Portugal next year, with a farm of 40 units one day 
turning out a hoped-for 60MW.
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connected wave array in the world that 

survived according to plan, partly funded by 

ARENA in its quest to help push technology 

forward. At the start of June the CETO 5 

iteration of the Carnegie project had clocked 

up 14,000 continuous hours of power to 

naval base HMAS Stirling.

The CETO 6 device will be 18m in diameter 

(7m wider than CETO 5) and placed about 

9km offshore where the wave energy is 

about three times greater than at the 

previous location. 

BATTERED
To last, wave energy devices must be tough 

enough. And that makes them expensive. In 

January Bombora received funding from 

ARENA to complete a levelised cost of 

energy study for its mWave system, under 

trial near Perth. The mWave is powered not 

by endless swaying motions but by 

concussion from above. As waves pass over 

the device, air-filled membranes are pushed 

and shoved so that air is forced through a 

turbine before being recirculated. The 

converter is mounted on piles, 10 metres 

below the surface. 

A mid-sized test version is working 

away at Melville Water in the Swan 

River, Western Australia, where there 

aren’t many waves at all. The 

conditions are still good enough for 

testing. “It’s producing energy,” says 

Bombora communications consultant 

Jane Stacey. Going on those results, a 

full-scale device should turn out 1.5MW 

and a farm of 40 converters produce 60MW, 

she says. It may be expensive today, but 

Bombora expects cost of energy from 

mWave to be equivalent to wind and solar by 

2025. Until that day, the other benefits of 

ocean power are enticing enough to keep 

them motivated. 

Systems sunk beneath the waves are 

obviously easier on the eye than fields of 

solar panels or crops of giant white 

propellers. The trade-off is that about 20% 

of a wave’s energy is lost between the 

surface and 10m down, according to 

Bombora’s estimates. 

Bombora is working on a plant in Peniche, 

Portugal, with a farm of 40 units turning out 

a hoped-for 60MW.

“We’re moving forward to full scale,” says 

Bombora CEO Sam Leighton, of the 75m 

devices planned for Portugal. “One of our 

key design briefs has been to make this 

effectively in harmony with the environment. 

People can still enjoy the environment, and 

we can harvest the energy.”

Also in the water, and Australian-designed, 

is BioPower Systems’ project off Port Fairy, 

Victoria. The company is expecting 250kW 

from its bioWAVE wave energy converter, a 

26m-tall pivoting structure fastened to the 

seafloor. When storms blow in, the device 

folds flat to the seabed until conditions 

return to normal. Like so many great ideas, 

the design was inspired by nature — 

undersea plants.

TIDE’S OUT
The tides are also an eternal source of ocean 

energy, but the CSIRO found the parts of 

Australia with the biggest tidal range are in 

far-flung places such as King Sound in north-

west Western Australia and Banks Strait, 

Tasmania. Matching energy generation with 

requirements is another challenge for tidal, 

where changes in the rush of water to or 

from the shore will not always be 

conveniently matched to when folk onshore 

want to switch their lights on. But if a change 

in tides is a certainty, at least waves are 

more predictable than the wind. The CSIRO 

found a wave forecast for 36 hours is “nearly 

as accurate” as a wind forecast for 12 hours.

Waves can’t be turned off (unless the wind 

stops) and potential energy in our 

churning oceans looks as limitless as 

the power of the sun. Around the world 

the race is on to find a way to turn that 

elemental force into cheap energy. 

Devices have come and gone, 

destroyed by storms or over-hopeful 

hypotheses. The ones that made it have 

been utilised to power military needs, 

data requirements and remote 

locations, where there may be very few 

alternatives for generating electricity.

“Everyone wants to crack this one,” 

says Bombora’s Stacey. 

Right: Wave power hits Australia from the 
south-west, where the population is relatively 
sparse. Image courtesy Suhith Illesinghe.

Bombora’s mid-sized test version of its mWave 
technology is producing power at Melville Water in 
the Swan River, Western Australia.

OCEAN ENERGY
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CONSUMER PREFERENCE

Powershop CEO 
Ed McManus

Choice and transparency will become as important to consumers as the electrons that flow into 

their homes, says Powershop CEO Ed McManus. Words by Jeremy Chunn

POWER SHIFT

Ed McManus is on the campaign trail. The 

electricity industry, he says, is entering a 

period of change defined by a “rapid transfer 

of power towards the consumer,” the 

Powershop CEO tells EcoGeneration.

And that’s on top of an expensive national-

scale transition to vastly different and much-

easier-on-the-lungs technologies, such as 

wind — where Powershop’s parent company 

Meridian is invested — and solar.

Is he ready for this transfer of power? 

Apparently so. In its last report, McManus 

says Powershop sold more green power to 

its customers than AGL sold to its consumer 

base, despite the fact that AGL is a “vastly 

bigger” business, he says.

“Our customers tend to buy quite a bit  

of green power, which is really good because 

they’re supporting renewable energy in 

Australia,” McManus says.

Powershop, based in Melbourne, has close 

to 80,000 retail customers and is owned by 

Wellington-based Meridian Energy, which 

owns and operates two wind farms in 

Australia: at Mount Mercer, near Ballarat in 

Victoria, and Mount Millar in South Australia. 

The retail business sells electricity mainly to 

residential customers but also small 

business and some large commercial and 

industrial customers in NSW and Victoria. 

“We sell green power not only from our 

own wind farms but also from third-party 

renewable energy sources,” McManus says, 

such as the Hepburn Community Wind Farm 

near Daylesford, Victoria. 

Powershop isn’t the only retailer to allow its 

customers to request part or all of their energy 

comes from renewables, but its menu of options 

is longer. “The more engaging way to describe 

this to consumers is to say, hey, you’re buying 

green power from the sugar-milling product 

and you’re directly supporting that project. 

Consumers can then visualise what that means 

to a greater extent,” McManus says, “and it 

builds trust and meaning.”

How is Powershop attracting this type of 

green-minded consumer? McManus isn’t 

quite sure. As far as he knows his customer 

base is pretty much reflective of the 

Australian population, with no weighting 

towards the young or inner-city dwellers. 

“There are a few different reasons why you 

join Powershop,” he says. “I think a broad 

section of society is interested in having more 

information on their power, how much they’re 

using and where it’s coming from.”

EcoGeneration’s suggestion that 

consumers who are savvy enough to seek 

out a retailer that will share more data with 

them are also likely to support renewables is 

a thesis McManus reckons sounds 

reasonable enough. 

“That is not a niche part of the population 

anymore,” he says. “Five years ago it may 

have been, but we’re all seeing the impact of 

climate change in our lives. People are 

starting to feel that and are standing up and 

taking notice.”

McManus says the new transparency 

emerging in relationships between some 

energy retailers and their clients is akin to 

the Uber business model, where customers 

of the ride-sharing service can track where a 

car is and view the driver’s rating. 

“I’m old enough to remember what taxis 

used to be like,” he says. “You’d ring for a 

taxi and you’d be just sitting there worried 

whether it’s going to turn up.”

These days, energy users can see how 

much power they’re using, how much it will 

cost and decide where that power will come 

from — renewables or non-renewables.

“If you think about the core of what Uber 

delivers, we are doing something similar in 

electricity,” he says. “We’re building a 

business model that may have been a bit 

niche a few years ago but we don’t think it’s 

niche anymore.”

Powershop customers can dial up half-

hourly data on their smartphones, delayed 
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by 24 hours. If you have a smart 

meter, all the better, although it’s 

not essential, he says. “It just 

means you get a bit more granular 

data if you do.”

One customer realised after 

tracking his energy use via the 

Powershop app that his teenage 

offspring were at home, not at 

school where they should have 

been. McManus has his own tale, of 

overseeing a pork roast while 

running the air-conditioning during 

a fiercely hot afternoon only to find 

out the following day it had cost 

him $11 in electricity charges. 

As more Australians tune in to 

their energy-use habits more of us 

will feel impelled to change them. 

“We know what we have to do,” he 

says, citing the use of air-conditioners as  

an example. “Every degree below 23 degrees 

you set your air-conditioner, it increases  

the cost by 10%. It is pretty easy to make 

small changes in life which … really add up  

to a lot of money.”

To change their behaviour, consumers 

need information about what the change will 

deliver in terms of financial benefit. “Put 

those two things together and it’s pretty 

straight-forward to make small changes.”

Operations in parent company Meridian’s 

home market New Zealand — where it 

operates seven wind farms — show it is 

possible to deliver “reliable and affordable” 

power with a far higher penetration of 

renewables than is the case in Australia.

McManus says there are no immediate 

plans to purchase more wind farms in 

Australia just yet. And what about utilities-

scale solar? The signs are good, with costs 

falling “dramatically”, he says, “and we are 

keeping a very close eye on that.”

At the Australian Energy Week conference 

in June McManus was part of a panel where 

the conversation turned to the Hazelwood 

brown-coal power station in Victoria’s 

Latrobe Valley, famous for being the  

most-polluting plant of its kind in the  

35-nation OECD. Given the oversupply of 

“More people want to 
know how much power 
they’re using and where 
it’s coming from.”

Powershop expects apps that track usage will 
encourage consumers to use less electricity.

electricity in Victoria, closing Hazelwood 

would be a meaningful beginning for the 

transition away from coal, he says, before 

emphasising any transition would have to 

involve the reskilling of the local community. 

“Really, the debate is about how quickly that 

will happen and who will bear the cost.”

McManus started out as a medical 

research scientist having earned a PhD in 

biochemistry. After working for 

GlaxoSmithKline he moved to real estate 

media company REA Group before joining 

Powershop about 18 months ago.

It’s a varied career path, so what personal 

attribute knits those roles together? “I think 

because I’ve moved into different industries 

I’m not a technical expert 

particularly on anything and I’m 

pretty comfortable with ambiguity 

and pretty comfortable as an 

individual with uncertainty — and I 

think that will be helpful in the 

energy sector in the next several 

years.” 

The electricity industry is not 

popular in the eyes of most 

consumers, he reckons. Prices have 

increased, we all know that, but a 

historical constant has been the 

“pretty abysmal” levels of customer 

service. Door-knocking and 

telemarketing by the powerful 

incumbents are blunt instruments in 

the battle for market share and 

consumers are tired of it. “Many 

customers don’t realise what is going 

on and end up paying too much,” he says.

The industry as it operates today often 

involves a “loyalty penalty”, he says, where 

customers who have been with a retailer the 

longest are paying the most. “[The way lots 

of other industries operate] you get a 

benefit by being a loyal customer. Electricity 

is the total opposite of that.” 

In its May 2014 submission to the 

government’s Expert Panel on its review of 

the renewable energy target, Powershop 

spoke pretty plainly about incumbent energy 

giants AGL, Origin and Energy Australia: 

“The Big Three are more like the car 

industry,” it wrote. 

“They are the local players clinging to an 

out-dated, expensive model of service and 

supply, refusing to adjust to world’s best 

practice and relying on barriers to entry and 

industry structure to shut out new and more 

efficient models.”

Plenty is happening in the power game. If 

everyone could win, that would be great. But 

that never happens. 

Ed McManus will present as part of All-
Energy Australia’s opening plenary panel in 
Melbourne in October and speak on day one 
about ways to meet changing consumer 
demands. More info at all-energy.com.au
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SUNNY SOLUTION  
TO ENERGY-THIRSTY AIR-CON
The CSIRO has tested a solar-powered air-conditioning system which so far looks like 

a victory in the war against having to pay so much to keep cool.

Air-conditioning makes us all 

comfortable, sure, but it’s a luxurious 

drain on power bills. More than 20% of 

Australia’s electricity generation is used on 

air-conditioning and refrigeration, but on a 

hot summer’s day that can shoot up to 50%.

Large commercial spaces such as 

shopping centres and hotels have high 

energy consumption due to their heating and 

cooling energy requirements. It is estimated 

that 50-60% of total energy consumption in 

commercial buildings is for heating 

ventilation and air-conditioning needs.

“It’s a big chunk, and if you can do it using 

solar heat instead of grid electricity you save 

on greenhouse gas emissions and reduce the 

stress on the grid,” says CSIRO research 

director of grids and energy efficiency 

systems Stephen White.

That day has arrived. The CSIRO has 

developed and prototyped a solar air-

conditioning technology designed to provide 

high-efficiency, low-carbon heating and 

cooling for commercial buildings, specifically 

to operate using high temperatures. This 

increases the amount of cooling that can be 

achieved from the collected solar heat. 

Conversely, savings can be achieved through 

utilisation of a smaller PV module field to 

provide the same cooling. Collector fields 

are typically a major component of the 

overall project costs. 

“It’s three times more efficient use of 

electricity,” says White, and electricity 

consumption is reduced by two-thirds.

The project is a world-first demonstration 

of the viability of a two-stage desiccant  

air-conditioning system that utilises high-

temperature closed-loop regeneration for 

improving the thermal efficiency. 

“It’s a two-step process: dry out the air, 

and that makes it really effective when you 

Above: The new kit, installed on the rooftop of the 
Wendouree shopping centre in Ballarat, Victoria, uses 
parabolic mirrors to heat oil stored in a 6,000L tank.

ECO0816_CSIRO.indd   42 11-Jul-16   12:07:36 PM



www.ecogeneration.com.au   ecogeneration  August 2016  /  43

NEW TECHNOLOGY

put it through an evaporative air-

conditioner,” says White. “Heat is doing the 

bulk of the job, but you still need a little bit 

of electricity to drive the fans to push the air 

through the desiccant wheel.”

The CSIRO system uses an indirect 

evaporative cooler which relies on a heat 

exchanger, so the air that is cooled down in 

the evaporative process hasn’t been 

humidified, White says. 

“You get dry, cool air coming in.”

Commercial partner Stockland Group 

hosted a demonstration of the system at its 

Wendouree shopping centre in Ballarat, 

Victoria. A solar collector field and heat 

storage system was installed by NEP Solar 

incorporating solar heat collection with 

parabolic trough collectors, and heat 

storage in a thermal oil tank. 

HOW IT WORKS
The design consists of two desiccant wheels 

to provide maximum dehumidification of the 

process air. High-temperature air available 

from the parabolic trough collectors dries air 

in a high-temperature wheel, and the heat 

rejected from that is used to drive a low-

temperature desiccant wheel.

“It’s two wheels with only one lot of heat 

added, which cascades down from the high 

temperature to the low temperature,” White 

says. “That means you get two bites at the 

cherry with the one source of heat, so you 

get much higher efficiency.”

In short, the system can dehumidify more 

air with the same amount of heat, although 

White concedes “we could go for extra 

dryness if we wanted to.”

The unit is expected to provide higher 

thermal coefficient of performance 

compared with a single stage desiccant air-

conditioning system. 

This enables a smaller solar field to be 

used for the same cooling capacity, or 

alternatively, more cooling can be provided 

from a given size field.

Heat delivered by the collectors is stored 

in a 2,000L thermal oil tank. Collected solar 

heat is used for providing part of both the 

air-conditioning and space heating needs of 

the shopping centre. 

By mid-June, data showed the collectors 

at the Wendouree shopping centre had been 

providing more than 1MWh of heat every 

month. During winter months, more than 

50% of heat delivered from the collectors 

has been used for space heating. 

IT’S HOT ON THE ROOF
The two-stage desiccant system used high 

temperature heat at 150°C to deliver cooling 

to the facility. The system delivers cooling 

using the desiccant wheels if the process 

relative humidity is above 40%. Otherwise, 

the process air goes through only the 

indirect evaporative cooler. 

The system delivered an electrical 

coefficient of 7 in desiccant mode and 10 in 

indirect evaporative cooler mode, “which 

means we get 10 units of cold for every one 

unit of electricity we consume,” White says. 

The technology has significant potential to 

improve the efficiency of solar heat usage in 

commercial buildings and reduced the 

required solar collector area. 

“But the fact you’re running at higher 

temperature means you need higher 

temperature solar collectors,” White says. 

“It’s not entirely a free lunch there.”

AND COOL INSIDE
Development of a high-efficiency solar 

desiccant air-conditioning system is expected 

to overcome the low efficiency of 

conventional single-wheel systems, the CSIRO 

hopes. The installed collectors at the Ballarat 

site delivered more than 1MWh of solar heat a 

month. The system was used for winter 

heating last year and the air-conditioning 

component was tested during the recent 

summer. The desiccant air-conditioning 

system delivered 10 to 12kW of cooling when 

operating in the desiccant cooling mode and 

5 to 6kW of cooling when operating in the 

indirect evaporative cooling mode.

Due to the intermittent nature of the solar 

resource, paying careful attention to the 

design of the solar heat delivery system is 

important.

If there is no sun, and no heat to drive the 

desiccant process, air can still be put 

through the indirect evaporative cooler.

“You may not get full capacity out of the 

system but you can still get some cooling,” 

White says. “It works at least in partial air-

conditioning mode 24 hours a day, 365 days 

a year. You mitigate some of the issues 

around the intermittentcy of the sun just by 

switching into this indirect evaporative 

cooler [IEC] mode. It actually operates more 

efficiently in IEC mode; you just don’t get as 

much cooling because you haven’t got dry 

air coming in, you’ve just got normal 

ambient air.”

The CSIRO says the system is also suitable 

for industries that have waste heat or steam 

available for desiccant regeneration. 

Systems in the range of 50-100kW of cooling 

capacity would be likely contenders. 

The demonstration prototype at Stockland 

Wendouree can be scaled to higher 

capacities, the agency says, and 

representatives from Echuca regional health 

visited the Stockland site in March to 

understand the operation of the technology. 

The CSIRO says it is open to work with 

commercial partners towards scaling up the 

prototype and working with a commercial 

partner regarding licensing and other 

technology transfer options. 

The Australian Renewable Energy Agency 

provided $520,000 to support the  

$1.2 million project and the CSIRO will 

continue to assess and monitor the 

technology for the next 12 months to 

establish long-term commercial operations 

and further investment.

“CSIRO’s energy research is driving down 

costs of renewable technologies, 

accelerating the transition to a lower-

emissions future,” says CSIRO energy 

director Peter Mayfield. “We are pioneering 

new technologies and this project is a world-

first demonstration.”

The system can 
dehumidify more  
air with the same 
amount of heat than 
conventional 
technology and 
electricity consumption 
is reduced by 
two-thirds.
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ALL THE RIGHT INGREDIENTS 
FOR SUSTAINABLE LIVING
A development in coastal Victoria is taking full advantage of its natural location to pass 

on energy benefits to new home buyers. By Lucy Rochlin and Jeremy Chunn
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Brendan Condon 
of Australian 
Ecosystems.

Above: The sun that lashes coastal Victoria will be  
put to good use. Image: Greg Brave

The Victorian coastline is rugged terrain, 

lashed by wind and rain or baked by the 

sun. Too many vessels have perished along it 

as they negotiate the fringes of the Bass 

Strait and the coastline that faces far-away 

Tasmania has even claimed an Australian 

prime minister. It’s also a very beautiful 

place. Put all of that together and you get 

perfect conditions for a sustainable village.

That’s what’s happening at Cape Paterson 

in South Gippsland.

The Cape is being marketed as Australia’s 

first “truly sustainable” residential project, 

at a time when clean solutions to domestic 

living are beginning to gain traction in the 

mainstream. Converting an established 

dwelling to sustainable energy and water 

solutions is a lot more bother than moving 

into a place that is already geared up for it.

The Cape isn’t the country’s first 

sustainable project, preceded as it is by 

Beyond Today, Christie Walk Ecovillage and 

Lochiel Park in South Australia, Westwyck 

and the Commons in Melbourne and 

Currumbin Ecovillage in Queensland.

But the designers of The Cape are 

planning something different.

“Current housing stocks on conventional 

estates in Australia fall short in performance 

across the energy efficiency of fabric and 

operating systems, and performance in 

extremes of weather,” says Australian 

Ecosystems director and cofounder  

Brendon Condon. 

BUILT TO SCALE
The design brief for The Cape was to develop 

Australia’s first climate-adapted residential 

community of scale, Condon says. The plan 

includes 220 homes and Australian 

Ecosystems expects it to be a showcase for 

Victorian builders, designers and energy 

efficiency experts with the shared goals 

being affordable sustainable housing 

operating at ultra-low running cost. “The 

project has achieved this,” Condon says, 

“while minimizing fossil fuel use.” 

The design incorporates passive solar 

home design, solar energy systems, 

commonly available building materials and 

new high-performance/high-efficiency  

home heating, cooling and cooking systems, 

he says.

Mandatory minimum standards on all 

houses include 7.5-star energy efficient 
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design and construction, 2.5kW of solar 

energy per home, 10,000 litres of rainwater 

storage per dwelling and energy monitoring 

in every home. “We believe these are a 

national benchmark for a greenfield housing 

project,” Condon says. 

All 220 house sites have been configured 

with good northern aspect to optimize solar 

performance and are designed to operate 

without gas, with the option for electric 

vehicle charge points.

“The project team carefully weighed and 

balanced environmental performance and 

cost in every decision across design, 

construction and appliances, to reduce and 

eliminate the usual premium paid for high 

performance homes,” he says. 

Construction costs for the homes range 

between less than $300,000 for two-

bedroom and under $400,000 for larger 

residences.

THE DRAWING BOARD
Ten sustainable home designs were 

produced by Bass Coast builders in 

partnership with five sustainable architects/

designers and energy efficiency experts to 

meet the minimum standards of the project.

“The innovative pairing of builders, 

designers and energy efficiency experts in 

this cooperative interactive learning process 

provided excellent training for all parties and 

achieved significant knowledge gains,” 

Condon says. 

Design guidelines developed for the 

project eliminate overshading by 

neighbouring properties to ensure passive 

solar and solar energy generation 

performance is protected for all properties. 

The estate also uses LED lights in all street 

lighting, and budgets are set aside for public 

solar-powered electric vehicle charge points. 

Forty percent of the first stage of the 

project has been sold and construction has 

begun on some houses. The first is a four-

bedroom two-storey home which achieved 

an 8.2-star energy rating, earning it the 2015 

Victorian Master Builders award for Best 

Sustainable Home, South-East region.

“This high level of energy efficiency has 

been achieved by using a combination of 

materials and design concepts,” says 

Condon, who took EcoGeneration through 

the first home item by item.

• Thermal mass
The concrete slab design holds and 

maintains temperature over time, providing 

a more stable temperature and avoiding the 

need to artificially heat or cool to deal with 

extremes. The floor has been polished to a 

high gloss which assists with light reflection, 

reducing the need for artificial lighting. 

Additional thermal mass has been added 

with the inclusion of rammed earth 

blockwork walls using local sourced gravel 

and pressed on site.

• Solar photo voltaic system
A 5kW system with monitor has been 

installed with solar panels supplied by Trina, 

inverter by Sunnyboy and digital energy 

monitor to show energy generation and use. 

The three preferred builders for the 

remainder of the project will select their own 

solar suppliers.

• Hot water
A Sanden air-sourced hot water heat pump 

system has been installed which reduces up 

to 78% of hot water energy needs compared 

with a traditional system.

• Windows
All windows and aluminium doors are 

double-glazed aluminium units with Low-E 

glazing, design and manufactured by Trend 

Windows from their Thermashield design.  

They have been rated by WERS and achieve 

a minimum of 3.5 stars.

• Strategic shading
Fixed pitch, aluminium blade window shades, 

designed and manufactured by Sunex, have 

been installed on selected first-floor 

windows to reduce thermal heat gain in 

summer while allowing for thermal 

penetration in winter. On the lower level a 

timber pergola has been built to achieve the 

same result. The flat roof, parapet wall 

design does not allow for eaves, traditionally 

utilised for shading, but the louvre shades 

and pergola achieve a better result on the 

northern elevation, whilst the west elevation 

has no windows.

• Insulation
The home has been fully insulated with 

external walls having R2.5 insulation, 

ceilings under the roofline are insulated to 

R5.0 and between floor insulation of R3.0. 

All insulation is Earthwool bats, classified as 

zero ozone depletion potential and zero 

global warming potential.

• Rainwater collection and use
Two 5,000-litre slimline tanks manufactured 

by Nylex collect roof rainwater. This water is 

utilised in toilet flushing and for gardening 

using a Ready2Go automatic rainwater 

control system.

• Water
Toilet suites are Porcher Heron Closed 

Coupled suites with a four-star WELS rating. 

Tapware is from the Reece Posh Solus range 

with a four-star WELS rating. Showerheads 

are a Reece Posh Solus range with a three-

star WELS rating. Dishwasher Bosch 

“The project team 
carefully weighed and 
balanced environmental 
performance and cost 
in every decision across 
design, construction 
and appliances.”

Left: Overshading of neighbouring properties has 
been eliminated to ensure optimal passive solar and 
solar energy generation.
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SMU40M05AU with a 4.5-star WELS rating 

and four-star energy rating. 

• Climate control
A Daiken Ururu Sarara 7 reverse cycle split 

system unit was installed to the main living 

room. The unit has a 7-star cooling and 

heating rating and is considered a complete 

indoor solution as it heats, cools, purifies the 

air and provides ventilation, humidification 

and dehumidification, Condon says.

• Airtightness
All windows, doors and openings have a 

20mm compressible bead applied between 

the building frame and the unit, minimising 

any air leakage.  All exhaust fans are  

sealed units.

• Garden design and plant selection
All plant species are native or indigenous to 

the region, chosen because they require less 

water and fertiliser and provide habitat for 

local species.

• Vegetable gardens
Raised, water-efficient wicking vegetable 

garden beds in the backyard allow the 

homeowner to grow food with minimal water, 

maintenance and effort. A 6,000-square-

metre vegetable garden is irrigated by a 

rainwater captured from the rooftops of 

stage one homes, gravity fed to a 230,000-

litre tank. The garden features vertical and 

horizontal wicking beds that minimize water 

use and maintenance requirements while 

maximizing production. Professional food 

growers who have assessed the design 

estimate production of annual produce 

worth $130,000 a year.

• Appliances
Bosch appliances have been selected for the 

kitchen, including induction hot plates for 

cooking efficiency, a multifunction electric 

oven and slide out range hood.

• Electric vehicle charge points
The garage is fitted with a dedicated 15-amp 

charge point in the garage to suit most 

common brands of EV vehicles including 

Nissan and Mitsubishi.

SMALL BILLS
The first completed house in the 

development has been assessed by the 

Alternative Technology Association, Condon 

says, which estimates running costs of less 

than $500 a year.

“Through good design and selection of 

technologies, the costs of sustainability 

features were kept to a minimum,” he says.

This house cost $390,000 to build, 

including energy systems and sustainable 

features. Running costs for the house are 

15% of the operating costs of state average 

for the same size dwelling. 

Condon estimates over the life of a 25-

year mortgage the Cape display home will 

save up to $200,000 compared to state 

average homes, if savings are re-invested 

into accelerating mortgage payments 

(shortening the mortgage by four years).

“The home demonstrates how increasing 

energy costs and better efficiency and 

affordability of sustainable household 

operating and energy systems have made 

integrated sustainability affordable on new 

housing estates,” he says.

There is a case for operating a micro-grid 

at The Cape, Condon says, but no firm 

decision has been made yet. “A micro-grid 

will be considered as the project rolls out, as 

the project has been notified it will receive 

zero rebate from power utilities for 

construction of power infrastructure, due to 

the high standards of energy efficiency and 

onsite clean energy generation.” 

Homes are able to be combined  

with battery storage, he says, and some 

visitors to the sales centre have shown 

interest in going off-grid. Homes to date  

are grid interactive. 

Above: Savings in running costs are estimated at 
$200,000 over 25 years, the average mortgage term.

MAJOR PROJECT
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FUTURE POWER

PUSHING DEMOCRACY  
INTO THE GRID
As more Australian households move towards some form of energy self-sufficiency, the  

business market for wholesalers, retailers and infrastructure providers will inevitably  

change. EcoGeneration met with Mojo Power CEO James Myatt to ask how he imagines  

the industry will look when the dust settles.

What will happen when more and more 

households wire themselves up with 

solar panels, batteries and smart meters? 

The investment decision may be harder to 

make as feed-in tariffs come to a screaming 

halt, but a steady drop in prices for all the 

essential technologies will have homeowners 

queuing to switch to renewables over the 

coming years. 

Lower energy bills will be good news for 

residents but bad news for the giants of the 

industry. Eventually, of course, something 

will have to give. 

How will the future play out? There are 

plenty of theories. Some parties will be 

expected to protect what they’ve got. Others 

will benefit from having an open mind. One 

relative new-comer is Mojo Power, which 

claims it was born to “completely shake up 

the energy industry”.

EcoGeneration tapped CEO James Myatt 

for his bold prediction of what power will 

look like when our cities go green.

How will prevailing business models of the 

majors be impacted with a rollout of 

distributed generation?

In the traditional retailer energy model 

you’re deriving profit from a customer as 

they buy so many kilowatt hours from you, 

but when they install a solar system all of a 

sudden they’re substituting the energy 

they’re taking from you with energy from 

their rooftop. As a retailer your profit 

suddenly drops significantly, yet your 

underlying costs to serve that customer 

haven’t changed: you’ve still got to send the 

bill out to them, you’ve still got to buy 

wholesale energy for them, you’ve still got to 

interface with regulators and do the other 

things a retailer does. When battery storage 

becomes more popular it will put a lot of 

pressure on their model longer term.

In the traditional energy retail world, the 

bigger customers effectively provide the 

gross margin contribution that subsidises 

the really small users. For them to change 
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FUTURE POWER

the model around, one, they’ve got an 

incumbent base of small users who would 

potentially have to pay more, and two, 

they’ve got a big customer base of large 

users and would suffer big profit losses if 

they changed their model around.

How do you imagine the energy market 

will look when solar and home storage 

reach critical mass?

We want to be a part of it and that’s one of 

the reasons we created the business. In our 

model, if you install solar and a battery 

system, our margin stays the same because 

you’re still paying a monthly subscription 

fee. I say the Mojo model is a platform for 

distributed generation because we’ll be 

marketing solar and battery systems to our 

customers to try to get them to adopt that 

and reduce their energy consumption 

overall. We’re an active player in the 

distributed generation market.

Are you forming any partnerships with 

hardware makers?

We’re testing some battery systems at the 

moment, and I have pretty strong pedigree 

[as former CEO of Sungevity] at 

understanding solar, which is becoming 

more commoditised. The battery world is a 

new world, and we are testing options out. 

We’re planning on offering that out to the 

market in a variety of ways; some that we’ll 

own [the whole system] and offer to 

customers as part of their energy rate. We’re 

looking at some lease options as well, where 

we might co-own with a customer.

Queensland retailer Ergon is trialling 

batteries in a sample of its customers’ 

households in its market. Are you planning 

something similar?

Yes, we’re looking at participating in some 

trial projects, in Victoria and maybe one in 

Queensland. The whole world of how 

batteries are going to be fully utilised in the 

market, peer-to-peer trading or distributed 

generated assets and things like that is 

evolving; the rules are not yet formed. 

ARENA is an equity owner in Mojo … [and] 

we’re involved in ARENA’s A Lab, its 

innovation lab, which is looking at some of 

the new barriers and technology options  

in the market.

What will the energy market look like  

one day?

We think there’ll be players such as ourselves 

that will be aggregators in the marketplace 

and have, say, 10,000 battery systems under 

our control — and we can negotiate [with 

that]. The problem with small battery systems 

is it’s very tiny volume, you’re talking a few 

kilowatts, and you probably need megawatts 

to play in the energy market. We think there’s 

a role for an aggregator.

We certainly think there’s probably 

consolidation of network services; being able 

to sell for grid support, being able to sell into 

the wholesale market, the frequency control 

markets, where they require very fast, active 

response into the energy marketplace. 

We think there’s a role for a type of peer-

to-peer trading model, where people can 

participate or nominate their assets to 

participate in that. We’re trialling [Canberra-

based company] Reposit’s software and 

control systems at the moment but we see it 

more as an aggregated basis. 

The same with electric vehicles; we see us 

having a relationship and utilising electric 

vehicles for grid services.

Do you think the government will be happy 

allowing a company it’s partly funded to 

control other people’s electricity?

The goal for ARENA is to bring forward the 

rollout of distributed generation and we see 

businesses like ours being at the forefront of 

that rollout.

Do you run solar at home?

Yes, I have a 5kW LG system with an SMA 

Sunnyboy inverter connected through my 

wifi. [Mojo co-founder and CFO] Darren [Miller] 

has just installed a 6.4kW LG battery system at 

his place. I’m looking to rollout some storage 

at my place in the next month or so.

Do you have any concerns about  

battery safety?

We think the chemistry is OK. The naysayers 

of Lithium-ion will say you can get thermal 

runaway in certain circumstances. I think the 

challenge for the industry as opposed to 

being scared of what the consequences could 

be is having installation standards so we don’t 

get cowboys in the market and [another 

requirement is robust] quality control 

standards from manufacturers. I think the 

standards are not up to pace on where 

James Myatt, Mojo co-founder and CEO

“Peaking generators will really struggle in a 
distributed generation environment. It’s going 
to shave the peak out of the market.”
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the market’s at at the moment. There is 

probably some work that needs to be done. 

We have no qualms about the kit coming out 

of Germany or Asia, at the higher end.

How do you think the networks will adapt 

to this future scenario?

We have a view that the networks should be 

the marketplace facilitators, like a linkage of 

toll roads that connect distributed generation 

assets. They should play a role in facilitating 

the transportation of energy among the 

customer base, and potentially offer markets 

for additional services. For example, rather 

than put a new substation into an area they 

might put a price to the market to say we’ll pay 

X per kilowatt hour when we need it for 

battery to come into the market, so they 

create a demand marketplace. 

It would also be good to see some 

standards across the national market for 

distributors; at the moment each of them 

have different connection rules and it makes 

it a very fragmented market to try and get 

consistency in the rollout of a business 

model. That‘s one of the big challenges. 

The role of the networks is to be not 

behind the meter; we see that as a customer-

facing role, that retailers would play. 

Networks should be, as monopoly asset 

owners, operating an open marketplace for 

people to participate in. We see them as 

vital. We don’t see off-grid as a viable option 

in metro areas.

Are there parts of the grid that would 

become obsolete under this future scenario?

I don’t think many parts of the grid will become 

obsolete. It will dramatically slowdown how 

much the assets have to be upgraded or 

grown, because it will be substituted with 

localised energy supply rather than centralised 

energy supply coming down, so you won’t 

need bigger pipes up the top to bring it 

down. I imagine some of the subtransmission 

and transmission lines will face lesser  

loads over time.

Is there anything that would inspire grid 

operators to encourage homeowners to go 

solar and install storage?

Yes, the forward-thinking ones will 

absolutely encourage it. It will offset their 

capital cost structures, and if something’s 

coming anyway because it’s economic  

you might as well embrace it. I think the 

forward-thinking ones will think of future 

business models in which they can embrace 

distributed generation as part of the  

mix to offset capital costs from upgrades  

of their poles and wires but also for 

additional revenues sources of operating  

in the marketplace.

What sort of tipping point in take-up of 

solar and storage would it take for  

peaking generators to become redundant? 

They are expensive assets which are 

barely used.

There is currently a rule change proposed 

in the wholesale energy market, a five-

minute settlement rule proposal. Currently 

when energy is sold in the wholesale 

market, generators bid every five minutes 

and it’s averaged over the half hour. The 

rule change, which we are strong advocates 

for, would say that the energy market 

should be settled every five minutes, rather 

than averaged over the half hour. If that 

rule were changed it would mean that 

battery all of a sudden would start to take 

over from peaking generators as a source 

of peaking energy. 

Peaking generators take longer than five 

minutes to start up and to dispatch, whereas 

a battery takes milliseconds to dispatch. So 

battery, when it’s at scale, will start to 

capture all of the value in the peaking 

market in the five-minute settlement. That 

transition won’t happen immediately, 

because there is not enough battery in the 

market. But that rule change, we think, is a 

really important one.

I think there is far more chance of the 

death of peaking generators than of some of 

the baseload generators, because there’ll be 

a requirement for baseload energy for a long 

period. Peaking generators will really 

struggle in a distributed generation 

environment. It’s going to shave the peak 

out of the market.

Looking at the rate of take-up in our 

cities, how far away do you think that 

tipping point would be?

It depends on how quickly the price points 

drop. I reckon it will be quicker than what 

everyone thinks. [Recent] Morgan Stanley 

[analysis says] there will be a million domestic 

batteries in the market by 2020. There will 

be a lot of momentum; a realistic timeframe 

is this will be in the next five to 10 years.

As a retailer you want customers to use 

more power, right?

Not necessarily. That’s one of the 

fundamental differences in the Mojo model. 

We do sell retail energy as a product, but 

the big difference in our model is every 

other energy company in the world derives 

their profit from having consumers 

consume energy, because their profit 

margin is imbedded into the kilowatt per 

hour rate. In the Mojo model there is no 

margin in the energy. We pass the energy 

through at our forward view of the 

wholesale cost, so there’s no mark up on it, 

and in exchange we make our profit by a 

monthly subscription fee. 

We would rather they use less energy 

rather than more. The goal of the Mojo 

model is to create a platform for the later 

rollout of distributed generation [such as 

solar and battery]. 

How often are your subscription  

fees reset?

We’re looking to set the wholesale price 

annually. We don’t expose the customer to 

the variability of the spot market. We take  

a hedged position against that, which lasts 

out a year. 

How do you hedge the price?

We take a forward price in the market using 

[energy] futures traded on the Sydney 

Futures Exchange. 

What if every other energy provider 

suddenly decides to copy your model?

Firstly, we have a global patent pending  

on the business process at the moment. 

Secondly, for [mass market providers]  

to suddenly change their pricing model  

[is very difficult]. 

“The naysayers of Lithium-ion will say you can 
get thermal runaway in certain circumstances. 
The challenge is having installation standards  
so we don’t get cowboys in the market.”
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Your ZCell flow battery, designed for home 

use, is up against a number of lithium 

storage solutions. It’s a busy market.  

Are consumers about to catch on to  

home batteries?

Public attitudes are hitting a tipping point 

— we are very much herd animals. [Storage] 

has become dinner party conversation and 

you get self-reinforcement happening in a 

social sense, with people saying, “Oh, I think 

I might put a battery in,” and discovering 

they’re not the only one with that point of 

view. The idea’s good, but the economics are 

arguably not obviously great. We’re still in 

early-adopter territory. The point is it’s the 

early adopters who drive the take-up which 

drives the costs down — and that will bring 

another layer of people who are doing it 

simply for the economics.

You bought the first Tesla electric car in 

the country, so tell us what it is that 

motivates early-adopters?

It’s the geek thing. It’s the combination of 

curiosity and the desire to be a signpost to 

others. I’m an example of that in solar and 

batteries. I put 10kW of solar and 20kWh of 

lead-acid batteries into my house in 2010 

[four years before Hackett’s investment in 

Reflow]. It was incredibly expensive; this was 

a $100,000 installation. Why did I do it? 

Because I was so damned keen to 

understand what that future might look like.

But buying a battery for home is not so 

simple, right?

When you buy a battery you are buying a 

ticket to a large number of choices to what 

you do with it. You need somebody who can 

guide you through the process of making 

good use of it. That’s a challenge for the 

industry, independent of which battery you 

choose, is to produce results which are easy 

for consumers to relate to.

Is the installation industry up for the 

task? Sounds like work for a consultant.

The installation industry itself effectively 

become the advisers to their customers. For 

us as a battery manufacturer I don’t want to 

sell our battery to an installer who doesn’t 

know how to deliver a good result. I want to 

sell it to an installer who can show me 

they’ve done an accredited training course 

in how to add a battery in general properly, 

so that the outcome for the customer is 

useful to them.

It sounds like that’s where a lot of your 

business risk is.

Some of it, I wouldn’t say a lot of it. We are 

looking at installers who have expressed 

interest in using our batteries and that is a 

filter we are going to apply to who we 

accredit to buy our batteries.

Won’t limiting your options push up the 

cost of business for you?

No, it’s more a matter of maintaining our 

reputation. Our particular mission is to build 

a battery management system that will let 

our battery talk to whatever control 

electronics that installer would like to use. 

There is a variety of brands, and we work 

with all of them. If we don’t work with your 

brand yet, send us one and we’ll whack it in 

our labs and we’ll make it work. We need to 

be flexible; we need to bend to look like a 

lithium pack, and we have. We’ve had to 

develop our own battery management 

system that makes the same communication 

happen as if we were a lithium battery.

Let’s go back to the dinner party 

conversation … how can consumers 

understand return on investment when it 

comes to residential batteries?

This is like solar panels 15 years ago, where 

only the hardy bought them, and damn the 

cost. The way you convince yourself is by 

deciding that that single investment has 

multiple returns, some of which are financial 

and some of which are qualitative. Losing a 

feed-in tariff is a reason to buy a battery, but 

Does the rise of residential energy storage spell the end for the grid as we know it? No, says 

Redflow executive chairman Simon Hackett, who caught up with EcoGeneration.

5 MINUTES  
WITH SIMON HACKETT

Simon Hackett is executive 
chairman of Redflow Limited and 
an Australian entrepreneur and 
technology investor. In 1991 he 
established Internode, which 
evolved into Australia’s largest 
privately owned broadband 
company, sold in 2012 to iiNet Ltd. 
He is non-executive director of 
NBN and has invested in a broad 
range of other Australian 
technology companies.
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problem is a misalignment. The people who 

are the meat in the sandwich are energy 

retailers. If you’re a grid operator you add 

batteries to avoid having to upgrade your 

grid capacity; you can clip the peaks with 

batteries — brilliant. If you’re a home 

consumer you can add a battery to give 

yourself independence. But if you’re a 

retailer your business model is: “I make 

more money if I sell you more power. 

Anything that causes me to sell you less 

power produces a conflict of interest.” That’s 

why I think the energy retailers, all of whom 

are dabbling in selling batteries, are not 

necessarily sure why. 

In the end I think the retailers just need to 

survive the change. Electric cars are the 

other part of the solution here. I’m a huge 

electric car adopter, and in the next 10 years 

I will not be the only one. Electric cars are a 

movement from buying energy down the 

road at the petrol station to buying it from 

the electricity retailer. 

I think the electricity use in a house is 

likely to drop with the use of batteries, 

[bottom out] and then as these kick in will 

rise again, as that grid gets another use — it 

becomes the replacement of petrol stations. 

If the energy retailers and energy grid 

decide they can take on the petrol stations, 

that’s a huge market. Seriously. 

let’s talk about the non-financial reasons: it 

makes you feel greener, which is a valid one 

for a lot of people; and because the power 

stays on when there is a failure — there is a 

material benefit if you have any perception 

of unreliability on your power grid — and also 

a sense of more control over the outcome 

rather than just being beholden to whatever 

the power bill turns out to be next month.

But bills will rise faster as fewer people 

pay for the infrastructure, right?

I don’t think so. There is very little business 

case for going right off the grid. A lot of 

people say that’s what they’re going to do 

when they buy a battery but it seldom 

happens. Why? Because some percentage of 

the time the battery will run out. You’ve got 

two choices at that point: be the only house 

in your well-to-do suburb where the lights 

are off, or put a generator in. Over a 10-year 

period it’s probably cheaper to use the grid 

as a back-up than a generator. 

The other reason to stay on the grid is the 

industry thinks, me included, that within five 

years smart grid operators will want to pay a 

battery owner to send battery energy back 

into the grid when the grid is in desperate 

need of it. 

Thousands of batteries distributed 

throughout a city constitute en masse a 

distributed on-demand generator than can 

replace a gas-fired peaking generator. 

Batteries can replace that role incredibly 

smoothly, and then you can be paid a bit of 

pocket money to be part of the solution.

Is it fair to say there’s a little tension 

between the storage industry and the 

infrastructure incumbents?

Arguably, yes, but this is a tension that 

happens any time you come across what’s 

going to be a sea-change in the economics 

of an industry, as this is going to be.

What’s a solution to this tension?

Let’s talk about the problem for a start. The 

“Smart grid operators 
will want to pay a battery 
owner to send energy 
into the grid when there 
is desperate need.”

Redflow executive chairman Simon Hackett with 
the company’s ZCell battery enclosure. 

5 MINUTES WITH
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BEST OF SOLAR

THE JUDGES

Dick Clarke, principal of sustainable 
building design company Envirotecture.

Geoff Stapleton, managing director of 
renewables consultancy Global 
Sustainable Energy Solutions.

Richard Corkish, COO of the Australian 
Centre for Advanced Photovoltaics, UNSW.

A solar project is never an off-the-shelf purchase, and for the customer it can seem like an 

expensive leap of faith. Everyone benefits when the industry designs solutions that go 

beyond meeting expectations. However, the still-bare rooftops of vast commercial zones show 

there is still plenty of potential — and work ahead. The winners of the 2015 Clean Energy 

Council Solar Design and Installation Awards are an inspiration then to the renewables sector 

and the people it serves. Here’s how they lit up 2015. 

Australia’s premier solar awards is a showcase of solutions 

and problem-solving where the winners set the pace for 

the year ahead.

2015 CLEAN ENERGY COUNCIL SOLAR DESIGN AND INSTALLATION AWARDS

BEST AND BRIGHTEST

GRID-CONNECT SOLAR PV POWER SYSTEM 
DESIGN AND INSTALLATION — UNDER 15 KW
Winner: Peter Leeson from Leeson Solar
It pays to be flexible when you’re faced with a convex roof, and 

that’s what attracted the judges’ attention to this 7.14kW 

system at a Melbourne port. Whether the arrangement,  

which uses amorphous modules, is optimally efficient may be 

beside the point — it looks better than putting panels up at all 

angles and it works. When there are so many solar systems up 

and about, multiplying at a daily rate, anything that makes  

you stand out may become the deciding factor — regardless  

of efficiency.

Runners-up: Ross Shaw, EcoPower Group, and 
Narayan Kafle, Going Solar; Roderick Grono, 
Western Sydney Solar and Electrical.

GRID-CONNECT SOLAR PV POWER SYSTEM 
DESIGN AND INSTALLATION — BATTERY BACK UP
Winners: Peter Duff and Jeremy Tranter, Towards 
Tomorrow Energy
The battery back-up category is bound to get more attention 

over the next year or so as the technology approaches 

mainstream appeal and feed-in tariffs drop. The winning 55kW 

solar grid-connected system included uninterruptible power 

supply technology, partnered a sealed 18kW lead-acid battery 

system and incorporating one of the first SMA hybrid systems 

installed in Australia. A retrofit to LED lighting also brought 

down the power requirements. 

Runners-up:  Matt Wilson, EnviroGroup; Ross Shaw 
and Narayan Kafle, Going Solar.
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GRID-CONNECT SOLAR PV POWER SYSTEM 
DESIGN AND INSTALLATION — OVER 100 KW
Winner: Matthew Wilson from EnviroGroup
To reward innovation in a solar project is to test the 

boundaries. Other than supplying electricity, hot water and 

shade, what can PV panels do? The team at EnviroGroup came 

up with a solution that pushes the benefits of green energy to 

free advertising, with a roof-top arrangement that included 

the client’s name spelled out in modules. The 355kW power 

system at Burder Industries’ Wangaratta plant included a 

500kVA substation and mezzanine catwalk to house the 

system inverters. But will the craze of PV billboards catch on? 

Who’s to say, maybe a Los Angeles-based installer is working 

on a HOLLYWOOD sign that will power a film studio. 

Runners-up: Matthew Linney, Autonomous Energy; 
Jamie Thorncraft and Juan Jose Ferrandis Giral, 
Todae Solar.

STAND-ALONE SOLAR PV POWER SYSTEM DESIGN 
AND INSTALLATION
Winner: Brian England, Self Sufficiency Supplies
This crematorium site considered a three-kilometre powerline 

upgrade and diesel generator before opting for a stand-alone 

solar power system. Competition judge Geoff Stapleton says 

the job was a good example of design meeting the customer’s 

requirements, which sounds simple but doesn’t always 

happen. “For off-grid it’s particularly a situation where if you 

don’t design a system properly the customer has no power.” 

Gas is still used for the crematorium’s primary business.

Runners-up: Jason Sharam, Linked Group 
Services; Andrew Thomson, Thomson Solar.

GRID-CONNECT SOLAR PV POWER SYSTEM 
DESIGN AND INSTALLATION — 15KW TO 100KW
Winners: Edie Barkla-Mather and Jamie 
Thorncraft, Todae Solar
The 99kW ground-mounted system on a Queensland avocado 

farm provided a very simple solution to the problem of a solar 

system providing excess to requirements. In areas where 

utilities have capped the amount of electricity that can be fed 

back into the grid, your typical north-facing array may not be 

the best solution. “If you put all your modules facing north 

you might get to a point in the day when you go above what 

you might be able to put into the grid,” says Stapleton of 

Global Sustainable Energy Solutions, who judged the 

competition Dick Clarke of Envirotecture and Richard Corkish 

of the Australian Centre for Advanced Photovoltaics at the 

University of NSW. By arranging the modules into east- and 

west-facing groups, output is unlikely to breach the cap. More 

importantly, greater reliance can be placed on the system for 

morning and late-afternoon requirements, times when the 

east- and west-facing arrays are peaking.

Runners-up: Mark Deutschbein and Mark Fanning, 
iEnergy Tech; Peter Leeson, Leeson Solar.
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The latest product and company news from 
EcoGeneration’s Solar Installer online service

SOLAR INSTALLER NEWS

SOLAREDGE TAKES PV AWARD FOR INVERTER

SolarEdge Technologies has won the Intersolar Award in the 

photovoltaics category for its HD-Wave technology inverter. 

The inverter technology is a novel power conversion topology 

that significantly decreases inverter size and weight while 

achieving record efficiency, the company says.

By employing distributed switching 

and advanced digital processing 

to synthesize a clean, high-

definition sine wave, HD-Wave 

inverters have less than half 

the heat dissipation, 16 times 

less magnetics and less cooling 

components than current 

SolarEdge inverters, which are 

already among the smallest on 

the market. 

Inverters powered by  

HD-Wave technology are up  

to 6kW and have 99%  

weighted efficiency.

“Functioning as the brain of PV systems, inverters are integral 

in accelerating the pace towards grid parity and advancing PV 

proliferation,” said SolarEdge CEO Guy Sella.

SolarEdge vice-president of marketing and product strategy 

Lior Handelsman said: “The use of digital processing in our  

HD-Wave inverter technology will 

allow us to more quickly improve 

inverter size, efficiency and 

reliability than the current 

industry standard.”

The HD-Wave technology 

inverter is already available in 

select locations. 

SolarEdge plans for a more 

extensive rollout of the product 

throughout the remainder of  

the year.

JINKOSOLAR FIRST CHINESE PV-MAKER TO EARN Q+ CERTIFICATION

JinkoSolar has become the first Chinese 
manufacturer of PV modules to earn 
Qualification Plus (“Q+”) certification 
from TÜV Rheinland.

Q+ certification is the most recent 
upgraded test certification introduced by 
TÜV Rheinland and is recommended by 
the California Energy Commission.

The standard includes performance 

tests in regions where temperatures 
fluctuate in a wide range. 

Dynamic load tests ensure the modules 
remain resistant to cracking under wind 
vibration circumstances. 

Other tests in the Q+ standard include 
humidity and freeze circulation tests, 
insulation tests and hot-spot testing.

“Q+ certification’s stringent testing 

criteria represent the industry’s latest 
standards. I’m very pleased that 
JinkoSolar is the first Chinese PV 
manufacturer to get this certification,” 
said JinkoSolar CEO Kangping Chen. 

“We have always focused on providing 
our clients with the highest quality and 
reliable products that can guarantee a 
return on their investment.”

Left: The SolarEdge HD-Wave technology 
inverter achieves record efficiency for its 
size — and that’s what wins awards.
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RFI OFFERS TESLA POWERWALL

Global technology solutions company RFI has signed a deal  

to become an authorised reseller of the Tesla Powerwall 

battery system.

The collaboration with Tesla Energy means the Powerwall 

will be available from RFI in Australia.

“A battery storage revolution is coming and it will transform 

the energy landscape forever,” RFI CEO Scott Magee said.

“The Tesla Powerwall is making the entire energy sector 

rethink the way electricity is generated and consumed.”

Magee says RFI’s installer network is managing increasing 

levels of consumer inquiries about the storage solution.

The 6.4KWh unit is suitable to the needs of an average 

Australian household at night, he says, and is also an 

attractive addition to a home.

Home-owners can match solar with storage to cut bills, have 

backup power available and buy from the grid when electricity 

rates are low. 

“The electricity environment will completely change in 

Australia with control finally coming back to the consumer. 

Coupled with solar feed-in tariffs being slashed around the 

country the momentum for storage will grow,” Magee said.

LG CHEM HIGH-VOLTAGE  
BATTERIES COMPATIBLE WITH  
SOLAREDGE STOREDGE

SolarEdge Technologies and LG Chem have announced 
the compatibility of SolarEdge’s StorEdge solutions and 

LG Chem’s new high-voltage RESU10H and RESU7H 
batteries. The product compatibility will help further 
advance the accessibility to cost-effective residential solar 
generation, storage and consumption. 

With both on-grid and backup solutions, the new offering 
supports increasing self-consumption, providing power 
back-up and enabling energy independence. LG Chem’s 
RESU batteries use Li-ion technology. The RESU batteries 
have a high energy density and are designed for high 
efficiencies and a long lifetime.

“Offering battery compatibility with SolarEdge’s StorEdge 
solution is ideal as the company is a leading global inverter 
manufacturer,” said LG Chem senior vice-president Sung 
Hoon Jang.

Designed to manage 
both functions with just 
one SolarEdge DC 
optimized inverter, the 
combined solution will 
include remote 
monitoring and 
troubleshooting to keep 
operations and 
maintenance costs low. 
The StorEdge solution 
will support both DC and 
AC coupling. The 
upgrading of existing 
SolarEdge systems is 
supported.

AUO DEBUTS SUNVIVO MODULE

In June AU Optronics chose the Intersolar Europe 

2016 exhibition in Munich, Germany, to showcase 

a new P-type mono-crystalline module featuring 

superior power output.

The SunVivo module applies an advanced  

light-capturing technology with enhanced  

material design to reach power output of 314.8W, 

gaining at least 2% more power than conventional 

P-type counterparts, the company says.

AUO (formerly BenQ Solar) will present the 

SunForte 335W back-contact module with high 

module efficiency of 20.9%. 

The SunForte module was employed last year in 

a 20MW ground-mounted project in Celano, Italy, 

creating a utility-scale solar power plant boasting 

one of the world’s highest power density ratings.

The SunPrimo module, with blackish multi-

crystalline cell and black frame, is fit for 

residential, commercial and utility project 

purposes, the company says. 

The 4-Bus-Bar design also reduces the 

likelihood of micro-cracks.

All three of the AUO solar modules — the 

SunVivo, SunForte and SunPrimo — are capable  

of meeting the most stringent standards of 

AUO’s Diamond-Level Test Conditions, which  

ask for solar modules to withstand as many  

as 1,000 hours of potential induced  

degradation resistance tested at 85°C and  

85% relative humidity.

WHAT’S NEW
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PROJECT PROFILE:  
ROOFTOP  
RECUPERATION

Project name: New Bendigo 
Hospital 200kW Solar PV System. 

Bendigo Health Care Group and 
Exemplar Health

Capacity: 200kW

Location: Bendigo, Victoria

Commissioned: May 2016

Capital cost: Confidential 

Developer: Exemplar Health.  
Built by Lend Lease

Construction contractor: 
Autonomous Energy

Solar modules used:  
770 x 260W JKM260PP Jinko 
Solar Eagle Modules

Inverters used: ABB Trio  
three-phase inverters 

Other equipment of note: 
Schletter mounting, Kraus & 
Naimer Isolators

Number of equivalent full-time 
employees: During construction, 
six for three weeks

A hospital is where you go to get well, so it 

makes sense that a hospital which is 

being redeveloped should be a much fitter 

place when all the building work is done. That 

means an upgrade to a renewable energy 

system, and in Victoria that means solar.

The Bendigo Hospital is one of the first 

projects to be completed by a public-private-

partership model via a consortium that 

includes leading builder LendLease and 

finance from Siemens. 

Jinko partner Autonomous Energy has 

successfully tendered for the project, which 

is currently under construction. The solar 

power generation system includes 770 Jinko 

260W Eagle panels, and is expected to 

generate 800kWh per day, saving about 

$80,000 in operating costs a year.

Apart from hosting a solar array the 

hospital’s roof will also be used to collect 

rainwater that will be held in tanks for 

flushing of toilets and urinals and use in 

macerators, cooling towers and for irrigation 

of the grounds and gardens.

Efficient systems including LED lighting 

set to timers and movement sensors and 

recycling of food waste for compost are also 

included in the design.

Autonomous Energy has a 10-year history 

of delivering industrial-scale clean energy 

systems across Australia and has recently 

completed projects for Toyota, Sydney 

Markets, ANZ Bank, Westpac, Downer, The 

Westin Hotel and others. 

Jinko Solar Australia provided logistics 

support for the project from its Brisbane and 

Sydney offices and staged the supply via its 

Melbourne warehouse. 

The hospital is expected to open in 

January. So if you’re in Bendigo after then 

and are feeling a bit green, why not drop in 

for a visit? 

By incorporating solar PV, a hospital in Bendigo, Victoria,  

is showing that a major infrastructure development can  

include an upgrade to cleaner, healthier power.
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Q&A: MARK GADD, MANAGING DIRECTOR, AUTONOMOUS ENERGY

What is the background to the project and how did  
it come about? 
The Bendigo Hospital project is the largest regional 
hospital development in Victoria, built by LendLease. 
Autonomous Energy has worked with LendLease on a 
number of construction projects to deliver the solar 
component of the new development. 

LendLease engaged Autonomous Energy through a 
competitive tender process to design, supply, install  
and commission the 200kW solar PV system at the  
new hospital.

What is noteworthy about this project?
From experience with working together in the past 
LendLease was aware of the benefits in utilising 
Autonomous Energy’s in-house engineering capacity to 
ensure the layout of the solar modules did not conflict 
with other mechanical services as the entire array is 
located above the hospital’s plant room. 

The design went through several iterations to ensure 
optimal renewable energy generation is achieved whilst 
addressing the challenge of locating many services in the 
same roof area. Online solar data monitoring and 
integration with the hospital’s building management 
system was also provided.

It’s a positive development in our transition to 
sustainable energy that solar is being incorporated into 
many new developments these days, including vital 
social infrastructure like the new Bendigo Hospital. 
Autonomous Energy was engaged early in the design 
stages and its engineering team worked closely with the 
architect and builder to design and install the system to 
achieve optimum utility.

What were the client’s main motivations in having 
solar installed?
The client’s aim was to build a world-class public health 
facility and one of the essential components was 
environmental sustainability. The client required 
modules from a leading Tier 1 manufacturer, and Jinko 
Solar filled this role.

Were there any unique financial considerations in the 
decision, such as feed-in tariffs, grants, funding, 
subsidies and so on?

The client’s main drive was to install the largest solar 
system in the available roof space and maximise clean 
energy generation from the solar power system.

Why do you think the client chose your company to 
deliver the project?
It was discovered through a comprehensive tender 
process, and Autonomous Energy offered the best 
solution while also remaining cost competitive. 
Autonomous Energy has a track record in delivering 
solar in large, complicated construction projects that 
require a high degree of project management and 
engineering expertise.

What’s the nature of the client’s power needs, and 
how did they lend themselves to a solar PV solution?
Public hospitals have quite high energy consumption 
compared with other commercial buildings therefore the 
cost and environmental benefits of onsite solar power 
generation were simply too significant to ignore. The 
solution being installed is expected to save the hospital 
$80,000 a year in operating costs.

How did you determine the size of the system?
The primary limitation was feasible roof space without 
significant shading from other services.

What were the unique challenges faced during the 
design, installation and commissioning of this project?
There are many challenges when integrating solar PV in 
a large, complicated construction project like this, 
including the need to adjust the design of the system 
several times due to other changes in the design and 
construction, optimally locating the panels to reduce the 
impacts of shading from other services, changes to the 
timing of the installation that are inevitable on a project 
like this though still logistically challenging, coordination 
with other trades, integration with the building 
management system, the fire panel and the emergency 
isolation system.

How many tonnes per annum of greenhouse gas 
emissions will be saved by the installation? 
The project is expected to offset about 328 tonnes  
of CO

2
 a year.
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CLEAN ENERGY  
MARKET WRAP

DEC ’16 PRICE (€) DEC ’16 PRICE ($AU)

EUA — European Emission Allowances 4.84 6.82

CREATION SPOT PRICE ($AU)

LGC — Large-scale Generation Certificates 168,899,959 85.55

STC — Small-scale Technology Certificates 153,087,069 39.90

VEEC — Victorian Energy Efficient Certificates 33,409,137 17.50

ESC — NSW Energy Saving Certificates 15,592,480 25.45

INTERNATIONAL

DOMESTIC

LARGE-SCALE GENERATION 
CERTIFICATE (LGC) MARKET 
With very few developments on the project 

commitment front and the build requirement 

to avoid a shortfall in 2018 appearing 

increasingly ridiculous, the spot LGC market 

strengthened steadily across the final 

months of financial year 2015-16. 

The period was one of more modest 

activity levels with an extended run of 

stability between $81-$82 levels across 

much of May and early June, before a late 

rally saw the spot push into record territory 

by June 30, closing at $84.20. Early in July 

the spot then pushed through the $85 mark, 

further recognition that many in the market 

believe a shortfall to be a certainty.

The period did bring the first long-term 

project commitment resulting from a liable 

party contracting with a solar project 

developer. The 100MW project in North 

Queensland was viewed positively by those 

hoping to see a thaw in the development 

pipeline and is likely to be the first of many 

to come over the next year. However, with 

estimates of the level of project 

commitments required in 2016 to avoid a 

shortfall in 2018 generally in the 3,000-

4,000MW range, the combined efforts to 

date have been but a drop in the ocean, with 

few expecting more than 1,000-1,500MW to 

be committed this year at best.

In practice this means that the LGC 

surplus will indeed shrink in the 2017 

compliance year to a level that will 

effectively represent a shortfall given 

hoarding is likely to occur, with a clear and 

sizeable deficit emerging in 2018.

SMALL-SCALE TECHNOLOGY 
CERTIFICATE (STC) MARKET 
With the Clearing House having remained in 

deficit across most of the year there has 

been only modest activity via the over-the-

counter market for STCs. Occasional spot 

transactions have taken place at $39.90 

while forward activity for 2017 occurred 

most recently at $39.70.

Weekly STC submissions for the year have 

thus far fallen short of the figure of just over 

310,000 per week required by the 2016 

target, suggesting that in the short term 

little may change.

ENERGY EFFICIENCY MARKET
Following changes implemented at the start 

of the year the successful uptake of 

commercial lighting under the Victorian 

Energy Efficiency Certificate (VEEC) market 

has continued, taking a dramatic toll on the 

VEEC price. Weekly VEEC submissions 

averaged over 180,000 across May and 

June, about double the rate required by the 

2016 target which now appears set to be met 

in early August.

Unsurprisingly, the spot market softened 

progressively over this period, reaching a 

low of $16.50 in June, a level not seen since 

November 2014. By the end the financial 

year the market did recover to levels around 

$17.50, leaving participants to ponder how 

long it will be before supply falls. 

Complicating this issue is the fact that 

Marco Stella, 
senior broker 
TFS Green 
Australia

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

millions of VEECs still remain outstanding at 

higher prices, meaning that the majority of 

VEECs continue to be sold at prices above 

the current market.

In NSW, the Energy Saving Certificate 

(ESC) market finally broke the tight $26.50-

$27.50 trading range that had persisted 

since November. By early June the spot 

market had reached the low $26s and by late 

in the month traded as low as $25.30 before 

ending the financial year at $25.45.

The softening appears to be a reflection of 

the fact that ESC approvals have been above 

expectations this year, undermining the 

belief that the increase in the target from 

2015 to 2016 of over 1m ESCs (2.7m to circa 

3.7m) would be enough to significantly 

reduce the ESC surplus. 

Indeed, with the passage of the June 30 

cut-off date for 2015 creation, the ESC 

surplus rolled forward from 2015 can now be 

calculated at just shy of 3.3m, or equivalent 

to over 85% of the 2016 target.

The above information has been provided by 
TFS Green and relates, unless otherwise 
indicated, to the spot prices in Australian 
dollars, as of July 5, 2016. 

Simply Secure:
Connectors for 
Photovoltaics

phoenixcontact.com.au

A complete continuous solution with high 
grade components for generating and feeding 
in energy reliably. 

With SUNCLIX connection technology, 
you’ll benefit from one-stop photovoltaic 
solutions – from PV panels, DC cabling, and 
inverters right through to AC connections.

Reliable one-stop connection solutions
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Craft beer is no place for impurities, so this Melbourne brewery decided to remove  

some carbon from its ales. Words by Jeremy Chunn

PROJECT PROFILE: 
A CRAFTY SOLUTION

Peak demand for a brewer’s wares is 

when the sun is shining and throats  

are dry. There is usually plenty of demand  

after the sun goes down as well, but that’s 

fairly constant.

It makes sense, then, for beer-makers to 

go solar.

The modern brewery can be a boutique 

affair, operating bars and restaurants where 

patrons can sit and look at enormous vats of 

special concoctions connected by gleaming 

pipes and serviced by men in aprons.

The power bill at your average 

metropolitan beer salon can be eye-watering, 

however, and that’s why the Temple Brewing 

Company in Brunswick, Melbourne, decided 

to tap the sun for its electricity needs. 

Like most solar jobs, this one wasn’t 

straight-ahead. First of all, roof space was a 

constraint. After analysing Temple’s power 

usage and needs, installer Energy 

Reductions and system engineering 

consultancy ZAPD Energy decided a flat 

installation was the best compromise.

“To maximise the potential system size we 

went with a flat installation,” says Energy 

Reductions managing director John Evans.

“You lose a little bit of performance but 

allow yourself to get a much bigger 

installation on the roof.”

Based on Temple’s usage Evans reckons 

the brewery could have gone up to a 70kW 
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or 80kW system. “The maximum we could fit 

was a 30kW system,” he says.

The power coming off the roof is sufficient 

for Temple to offset about 30% of its energy 

requirements. 

Two inverters are connected wirelessly to 

an SMA Sunny Boy WebBox monitoring 

system, allowing live usage data to be 

displayed to energy-conscious drinkers. 

“Once it’s connected to the internet it will 

give you live data on what the system is 

generating,” Evans says. “We set it up in the 

bar on a 32-inch display. Once patrons take a 

tour of the brewery they can also see what 

the solar system has been generating.”

If beer-drinkers are demanding abstinence 

from impurities in their craft brews then it 

only makes sense they should be conscious 

of how much carbon has been cut in the 

manufacturing process. “It’s a really good 

match for microbreweries to go down the 

solar route,” Evans reckons. 

Temple draws power 24 hours, and is open 

weekends. A restaurant and bar complement 

primary production, and usage is about 

300kWh a day. Evans estimates the 30kW 

system will make up about a third of energy 

requirements.

Temple looked at battery storage but put 

it to one side on a cost basis. 

Each rooftop 15kW array peaks at different 

times, with one kicking out more power in 

the first half of the day and the second 

providing energy later in the afternoon. 

Modules were arranged so that shade over 

part of the roof in the morning only affected 

one array, Evans says, and the other would 

be affected in the afternoon. “That way we 

were able to minimise the impact of the 

obstacles on the roof.”

Energy Reductions has started looking at 

a project with another microbrewery, which 

is at planning stage. The Temple job isn’t the 

first time it has partnered with ZAPD. “We 

often team up on the technical side of these 

projects,” says Evans, who has worked on 

jobs up to 40kW but generally works in the 

10kW to 30kW range. “We’re working on 

upscaling, closer to the 100kW mark.”

The Temple Brewing system will pay for 

itself in less than six years, Evans says, with 

return on investment after one year 

estimated to be 16% based on current 

electricity tariff rates.

It isn’t always easy to get small business 

to buy into solar, he says. Businesses can 

manage with capital expenditure decisions 

with a payback of up to three years, but 

asking them to make commitments on a five-

year payback — generally the case for solar 

— is tougher. “They’re often the challenges in 

getting a client to go ahead,” he says. 

Project name: Temple Brewing 
Company 

Location: 122 Weston Street, 
Brunswick East, Victoria 3057, 
Australia

Capacity: 30kW

Capital cost: About $45,000,  
not including GST

Solar modules: 98 Canadian 
Solar Max Power Quartech CS6X-
305P polycrystalline photovoltaic 
solar modules. 

Grid interactive inverters:  
Two SMA STP17000TL three-
phase grid inverters. Three 
strings of solar modules  
per inverter. 

Roof mount framing: Solar Klip 
Lok Clamps
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Sandy Atkins

To hold a taxi licence in London you have 

to pass a test called “the knowledge”, 

which basically requires you to know any 

address in that tangled metropolis. 

I remember doing my apprenticeship many 

years ago and it felt a bit like I was trying to 

pass “the knowledge”, but in relation to 

electricity. AS 3000 became my best friend 

and I had so many tabs marking important 

pages that they almost became pointless. 

This was my first experience of Australian 

Standards documents, and from that I can 

understand why some people don’t like 

Australian Standards!

The Clean Energy Council is a strong 

believer in having a high level of standards 

to ensure systems are installed safely. 

Having appropriate and robust standards is 

one of the building blocks for maintaining 

industry integrity, and also making sure the 

community is protected. 

The CEC has funded the Standards 

Committee EL-042 (Renewable Energy Power 

Systems) for many years now. In July last year 

we stepped up that long-standing commitment 

to Standards, and I was appointed co-chair 

of the EL-042 Standards Committee.

Currently EL-042 has a fairly full list of 

activities. Key projects on the go are a 

revision of AS/NZS 4777.2 (replace parts 2 

and 3 of the existing standard), a revision of 

AS/NZS 4777.1 (to replace the 2005 version) 

and drafting of a new battery installation 

standard, AS/NZS 5139.

STANDARD AS/NZS 4777.2
This is the standard that inverters get tested 

against so they can be installed in Australia. 

This standard was published on October 9, 

2015, and has a 12-month transition period, 

which means as of October 9 this year all 

inverters will need to be tested to this new 

version of the standard. 

In order to remain on the CEC approved 

products list, all inverters will need to be re-

tested and apply to be re-listed. 

SOLAR ACCREDITATION UPDATE: 
STANDARDS PROCEDURE

Clean Energy Council accreditation manager Sandy Atkins on the latest revisions and additions  

to the standards that are the foundations for a robust industry.
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We have been making all inverter 

manufacturers with products on our list 

aware of this standard change and the 

October 9 deadline. Accredited Installers 

have also been kept in the loop via our 

regular communication channels. 

One of the main risks for installers with 

this change to the inverter standard is that 

you could be holding stock of older inverters 

after October 9 this year that can’t be 

installed. We strongly encourage installers 

to work with their suppliers and ask for 

assurances that the products you buy today 

will be re-tested and re-listed well before the 

deadline, to avoid being left in the lurch. 

STANDARD AS/NZS 4777.1
Standard AS/NZS 4777.1 covers off the 

installation requirements for grid-connect 

inverters. This standard was out for public 

comment earlier in the year, and the CEC 

and the Standards Committee have put  

in a lot of effort in getting this document  

to publication. 

The CEC has had a lot of input into the 

definitions of requirements within the 

standard, based on the feedback we receive 

from installers, either through our 

technology support phone line, email or  

at installer nights. 

We are aiming to ensure the clauses in the 

standard are worded in a way that clearly 

explains the intention behind the clause. We 

also want to ensure that there are no 

unintended consequences introduced when 

the clauses change.

STANDARD AS/NZS 5139
As well as being the co-chair of the EL-042 

committee, I have put my hand up to be the 

drafting leader of this new standard for 

battery installation. Some of the standards 

relating to battery installation requirements 

are up to 20 years old, which is why the CEC 

has been doing a lot of work to make sure 

the industry has standards that reflect the 

current technologies.

The CEC’s Grid-Connected Energy 

Systems with Battery Storage guidelines, 

released earlier this year, are the basis for 

our input to this standards process. We’ve 

received some great feedback from 

installers already on the guidelines, and if 

you have any more feedback please get in 

touch with us so we can represent your 

views when the standard is being developed.

THE TO-DO LIST
The CEC is working hard to make sure the 

standards the industry has to work with are 

practical, clear and useful, and we are 

always open to hearing feedback from 

installers on how standards can be 

improved. However, EL-042 is one of the 

largest committees, with a broad range of 

stakeholder views at the table. The eventual 

outcomes won’t always go our way 

completely, but the views of installers will 

definitely be heard. 

To provide feedback, contact the Accreditation 

Team via: accreditation@cleanenergycouncil.

org.au or call us on (03) 9929 4141.

SOLAR DESIGN AND 
INSTALLATION AWARDS  
— NOMINATE NOW

The CEC’s annual Solar Design and 
Installation Awards are open until 
August 31, so if you’ve completed 
an outstanding project in the past 
12 months, nominate it now.

The Awards are open in the 
following categories, for projects 
completed between July 1, 2015, 
and June 30 this year:

• Grid-connect Solar PV Power 
System Design and Installation 
— Under 15 kilowatts

• Grid-connect Solar PV Power 
System Design and Installation 
— 15 to 100 kilowatts

• Grid-connect Solar PV Power 
System Design and Installation 
— Over 100 kilowatts

• Stand-alone Solar PV Power 
System Design and Installation

• Grid-connect Solar PV Power 
System Design and Installation 
— Battery Back-up

The winners will be presented 
with an award at the Clean Energy 
Council ATRAA Dinner following 
the All-Energy Australia Exhibition 
and Conference on Tuesday 
October 4 in Melbourne. Winners 
will be promoted by the Clean 
Energy Council as the best in the 
solar business.

For more details or to nominate now, visit 
solaraccreditation.com.au/awards
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Energy consumers in Australia are 

growing dissatisfied with the never-

ending electricity price hikes and phasing 

out of energy-efficiency incentives. Wanting 

to become independent of the grid, 

consumers are looking for alternative energy 

solutions and are turning to energy storage 

solutions. It offers homeowners a way to 

store energy generated from PV solar panels 

and utilise it for household energy needs. In 

some cases energy costs can be halved. 

PROBLEM 
Australian energy consumers want to find 

new solutions to become less dependent on 

the grid. Despite following instructions to 

lower their energy consumption through 

more efficient lifestyles, there looks to be no 

end in sight to high grid electricity prices. 

Australian energy prices have continued to 

rise, by 61% between 2008 and 2014, 

despite the decrease in energy use of  

7% since 2002. 

With the planned phase out of feed-in 

tariffs at the end of this year and into 2017, 

the incentive and appeal of PV systems no 

longer exists for homeowners. 

Bernd Luedecke, a resident of Hazelbrook 

in the NSW Blue Mountains, was looking for 

an alternative energy solution that would be 

sustained long into the future by reducing 

energy costs and dependence.

“My electricity costs were high, so the 

thought of investing some capital into a PV 

system with battery could lower my 

electricity costs seemed favourable,” 

Luedecke says.

SOLUTION
In 2015 LG Chem launched the RESU 6.4 EX 

into the Australian market using local 

installers to help drive awareness, 

understanding and benefits of its storage 

A POWERFUL COMBINATION
Complementing a residential solar system with a storage solution is a big descision,  

but one NSW homeowner found it can be tested one step at a time.

Above and left: Adding a battery to the mix has 

extended benefits from the existing solar PV system.
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“On most nights my 
household can get  
by with zero buy-in 
from the grid.”

Above: LG Chem’s RESU 6.4 EX is small but powerful.

Solar Grid Connect Design and Install Course
»» Darwin»28»April»–»1»May
»» Adelaide»4-7»May
»» Albury»19-22»May
»» Sydney»21-24»May
»» Perth»23-26»June

Solar Grid Connect with Battery Storage
»» Albury»11-14»April
»» Brisbane»2-5»May
»» Sydney»28-31»May
»» Perth»22-25»July
»» Adelaide»26-29»July
»» Hobart»–»TBA»

Stand Alone Power Systems Gap Course
Must have done the Storage Endorsement
»» »Albury»4-7»June

Electrical Knowledge Units for non-electricians
Pre-requisite for Design only Accreditation
»» »Albury»7»-10»June

Solar Sales Course – Design Considerations  
for Sales Companies
Non Electricians
»» Melbourne»18-19»June
»» Sydney»2-3»July

These courses may attract Industry Skills Funding of up to 75%. Contact us for details.

P: 1800 059 170
W: www.skillbuild.edu.au

Grid Connect Courses

>> Adelaide 19-22 August
>> Albury 26-29 August
>> Sydney 22-25 October

Grid Connect with Battery Storage

>> Perth August 6-9
>> Sydney 12-15 August
>> Albury 13-16 October
>> Tweed heads 26-29 November

Stand Alone Courses

>> Perth 4-7 August
>> Albury 1-4 September
>> Adelaide 5-8 November
>> Sydney 8-11 December

Industry Skills Fund  
may fund up to 75%  
of course costs.  
ABN for 3 years required. 

Ring for details.

trouble-shooting, fixing any installation 

problems and after-installation issues to 

ensure all expectations were met. 

“With the battery system in place my 

electricity cost has reduced significantly,” 

Luedecke says. “The system has met all my 

expectations around cost efficiency and PV 

engineering/storage efficiency.” 

BENEFITS 
The major benefit of a storage system is the 

ability to store the electricity the solar 

panels generate during the day that is 

excess to household usage. 

At night, a household can draw down the 

battery, thus saving costs on electricity that 

would otherwise be bought in from the grid. 

“On most nights my household can get 

through the night with zero buy-in of 

electricity from the grid,” Luedecke says.  

Energy storage also enables users to 

measure how much electricity they are using 

in kilowatt hours and dollars to give them 

more control over how much grid energy 

they use. “My total cost with the battery PV 

system in place is around $120 a quarter, or 

$480 a year,” Luedecke says. “Without the 

system it would be $270 a quarter or about 

$1,080 a year.” 

Not only does a storage system help 

reduce electricity cost and dependence on 

the grid, it cuts dependence on fossil fuel 

consumption. 

“There is also a reduction in CO
2
 I 

generate since I demand less electricity 

generated by coal-fuelled power, which is 

good for everyone.” 

system. One of them was Damian McMahon 

of Blue Mountain Solar.

Luedecke initially considered a Tesla 

storage system but after consultation with 

McMahon decided on the LG Chem  

RESU 6.4 EX battery plus two 3.2kWh 

expansion units, he says. 

LG Chem is Korea’s largest diversified 

chemical company and operates three main 

business units: petrochemicals, IT and 

electronic material, and energy solutions. 

Since launching into the Australian 

residential market in July 2015, more than 

600 LG Chem units have been installed. It 

expects 3,000 units will be installed in 2016. 

The RESU 6.4 EX contains the highest 

energy density in the world, which means it 

is powerful for its size and can be integrated 

easily into any home to slowly transform the 

power supply through a technical 

implementation. 

“The batteries were added in stages,” 

Luedecke says. “First I had a no-battery PV 

system, then a 6.4kWh battery was added 

and monitored before two expansion units 

were added.”

After installation the installer worked 

closely with the homeowner to help with 
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Alex Liu is technical manager at APsystems Australia, the global microinverter giant  

that is clocking up installations around the country.

Tell us a bit about your team in 
Australia.
APsystems Australia was established in 2011 

and we have offices in Sydney and 

Melbourne, including sales, training, pre-sale 

and post-sale technical support. Another 

post-sale team based in China is responsible 

for Australian market.

How did you get started in solar? 
What was your background before 
working with APS?
When I was young I was interested in making 

energy from sunlight and was also hoping 

people could use renewable energy to 

replace the traditional fossil fuel so the 

Earth can become better for our offspring. 

Solar was becoming more popular during 

that time, so after I finished my bachelor 

degree I decided to go to UNSW to get a 

masters in solar energy. After that, 

APsystems gave me an opportunity to work 

in the big family. That was three years ago. 

Today I work with a great team and really 

enjoy my role in technical support, helping 

people resolve any problems.

What are some of the key projects 
you have delivered?
We had many commercial installations over 

past few years, most of them with 

complicated configurations. We installed 

several last year for the Albury government. 

What do you love about your job?
I am passionate and can see a bright future 

for the industry. Also, solar energy brings 

you many benefits. It not only reduces 

global-warming emissions and improves 

public health and the quality of the 

environment, but it is a vast and 

inexhaustible energy supply.

What are some questions your 
customers ask you again and again?
As we are a microinverter supplier, so most 

customers ask about the difference between 

the traditional inverter and microinverter. 

Others are asking about the installation 

price and warranty.

Conventional “string” systems only operate 

as efficiently as the lowest-performing 

module, meaning reduced output from a 

shadow or leaf on one module cuts output 

across all modules in the array. Our 

microinverter technology individually 

monitors and maximizes power generation 

for each module in the array, boosting system 

efficiency up to 20%. One APsystems unit 

handles two or four PV modules, lowering 

installation and balance-of-system costs.

What are some of the strangest 
questions you’ve been asked?
An example would be: Should I use a string 

inverter or microinverter for my solar water 

system? But a solar power system and solar 

thermal system are two different things, and 

end users often cannot tell the differences.

Are there any achievements or 
stories you’d like to share with us?
About two years ago there was a customer 

who asked that we explain the benefit of a 

microinverter to him, but he didn’t really 

believe it could produce more electricity 

than a conventional inverter does in the 

same situation. Finally, he installed a 5kW 

solar system in his own house by using both 

a microinverter and a conventional inverter. 

After a year of testing the result proved that 

a microinverter can produce more power 

than a conventional inverter does in the 

same situation. The customer was very 

satisfied with the performance of his 

APsystems microinverter.

Do you have any words of wisdom  
or advice for newcomers to the 
solar business?
Know what the customer wants and likes and 

then bring the high-quality products to them.

GETTING TO KNOW… 
ALEX LIU

What are the future plans for the 
team in Australia?
APsystems will continue to provide our clients 

the best products and service. We will also do 

the product R&D, bring new and more 

advanced products to our clients and improve 

ourselves all the time. Really, we want to keep 

spreading the word about APsystems 

microinverters, so that our customers who 

use them in their own solar systems will also 

start spreading the word. 

Visit APsystems at booth 1116 at All-Energy 2016.
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Benjamin Duck graduated with a PhD in 
Physics from the University of 
Newcastle, Australia, in 2011. Since 2012 
he has worked for CSIRO with a primary 
interest in solar PV performance 
measurement and characterisation and 
has been instrumental in the design and 
construction of the PV Performance 
Lab and the Outdoor Research Facility.

Everyone starts university with the best 

intentions of commencing a linear career 

path once they’ve bagged that undergrad or 

postgrad degree, but the truth is it’s pretty 

rare that things turn out so neatly in life. We 

should be happy, then, for anyone whose 

professional fate was decided while he was 

slogging away on his honours work in 

physics. That’s what happened for Dr 

Benjamin Duck, when he saw the light of the 

possibilities for solar power. The path led to 

the nation’s peak science body, where the 

work really began…

What do you do at CSIRO?

I am a research scientist in the Solar Group 

specialising in understanding the performance 

characteristics of solar photovoltaic 

materials and devices.

What do you love most about your job?

I get to spend most of my time working with 

new materials, amazing scientific equipment 

and answering questions not yet worked out, 

all while making a contribution to global 

energy and climate change issues.

Tell us more about CSIRO’s solar research.

The way we use energy is changing and solar 

is critical to the energy mix. We are 

committed to making solar a reliable, stable 

power source for Australia’s lower emissions 

future through both photovoltaic research 

and concentrating solar thermal technology.

For PV, we are investigating new organic 

materials — like plastic, which can be printed 

— and other technologies that will create the 

next generation of solar cells; they will be 

lighter, more flexible, attractive and, most 

As a research scientist at the CSIRO’s Solar Group Dr Benjamin Duck is pioneering PV 

technology. What he’s working on today might power your world tomorrow.

 PUT SOME PV ON YOUR CV
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importantly, cheaper. We have also been 

conducting some research with Choice to 

test 15 PV panels from leading brands at our 

testing facility in Newcastle, NSW. The final 

results should be available later this year.

What are some key research projects you 

have been involved in?

I am involved in the development of our PV 

Performance Laboratory which consists of 

our outdoor research facility, an indoor 

flash test lab and an ISO 17025 accredited 

cell test lab. 

These facilities allow us to characterise the 

performance behaviour of commercially 

available PV modules and new PV cell 

technologies. For modules, this data enables 

us to develop models to understand the 

energy output of installed systems, which is 

important for building confidence around new 

PV projects and for verifying the ongoing 

performance of existing systems. For cells, we 

provide accredited testing and also measure 

the performance characteristics of next 

generation PV technologies. 

Tell us more about solar PV testing on  

a commercial scale.

Testing of commercially available modules 

happens in two ways: indoor testing, which 

includes flash testing and various forms of 

diagnostic imaging, and outdoor testing.

Indoor flash test measurements are used 

to describe the output of a panel under a very 

specific set of standard conditions. Every 

module undergoes at least factory testing at 

these conditions to provide a measure of the 

expected output. If the test is good enough, 

the results allow comparison between module 

types. For reliable results, we need to have an 

excellent understanding of what differences 

exist between the actual testing conditions 

and the standard conditions. 

The second level of testing is the outdoor 

component. Indoor testing allows 

comparison at a single set of conditions,  

but outdoor exposure changes daily and 

seasonally. We can investigate the 

performance under real conditions over an 

extended period. These sorts of 

measurements allow us to look at the energy 

yield and degradation performance. 

What do you consider your best solar 

research achievement?

Creating advanced spectral correction 

models that allow a better understanding of 

how to predict energy yield. 

What are some of the challenges working 

in solar?

Solar PV is facing a number of challenges at 

the moment. Improvements in 

manufacturing and lowering costs have 

meant a dramatic improvement in the 

[supplied energy] costs for silicon modules. 

This is a very good thing but profit margins 

are low, so manufacturers and installers are 

under increasingly tight financial constraints 

in a newly competitive marketplace; and new 

products have to compete against mature 

technologies. More importantly, there is a 

lack of production capacity to meet growing 

demand and to sufficiently address global 

climate change. 

What type of equipment do you prefer  

to work with? 

I enjoy working with optics and electronics.

Any top tips for residential solar 

customers?

I would suggest you shop around but make 

sure you consider the quality and reputation 

of the PV as good-quality panels should last 

more than the 20-year lifetime. Keep an eye 

on your system output and consider that a 

single undiagnosed fault can mean large 

drops in generation. When considering 

usage, due north is not always the best 

direction — and look at the impact of shading 

throughout the year for the site you want to 

install the modules.

What do you see for the future of solar PV?

The future of solar is bright. Solar PV is 

facing a number of challenges in production 

capacity and addressing the imbalance 

between generation and load. However, each 

of these is an opportunity to make an 

impact. Solar PV will become a large part of 

the energy supply chain in the future and I 

am especially excited about the potential of 

the new materials we are working with to 

further reduce the cost of that energy.

How did you get into the solar field?

I became involved in solar for my physics 

honours project at the University of 

Newcastle where I began studying the time 

dependent nature of the photo-physical 

processes that allow conversion of light into 

electricity in organic materials. I continued 

this work with my PhD, moving into 

characterising cell performance and working 

with novel low-bandgap materials. 

My start at CSIRO came with a successful 

grant application to the Australian Solar 

Institute [now the Australian Renewable 

Energy Agency] to study the fundamental 

processes that dictate the energy yield of 

solar panels. This grew into what is now the 

PV Performance Laboratory facilities at the 

CSIRO Energy Centre.

How would you describe your company’s 

characteristics and core beliefs?

CSIRO is driven by a passion for discovery 

and our Solar Group is a great example of 

this. We are an inquisitive group committed 

to delivering impact in the PV space to 

assist Australia’s PV industry and the 

nation as a whole. 

“Solar PV will become a 
large part of the energy 
supply chain in the 
future and I am excited 
about the potential of 
the new materials we 
are working with.”
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SEEMED LIKE A BRIGHT IDEA
In the early days of solar demand for expertise was growing fast, but if customers thought solar 

was a simple solution installers soon found it wasn’t. Proper training and accreditation was 

needed, and here’s how it came about. Words by Ray Prowse and Geoff Stapleton

Ray Prowse is first executive director of 
the Solar Energy Industry Association 
of Australia and Geoff Stapleton is 
director of Global Sustainable Energy 
Solutions, the Appropriate Technology 
Retailers Association of Australia and 
the Solar Energy Industry Association.

Prior to 1990, some people in the solar 

industry would meet one weekend in 

August every year to discuss what was 

happening in the fledgling industry. The 

group itself the Appropriate Technology 

Retailers Association of Australia, which was 

not formerly registered. 

At the ATRAA meeting held in 1990 in 

Adelaide, those present decided it was time 

to investigate the formation of a formal 

industry association. During the following 

months it was found that there was an 

existing Solar Energy Industry Association of 

Australia (SEIAA) based in Melbourne, which 

mainly consisted of solar water and pool 

heating members. A representative of the 

SEIAA spoke at the 1991 ATRAA meeting and 

slowly the SEIAA began to grow. The first 

president of the new SEIAA was Bob Cooper.

Makers of stand-alone systems being 

installed at the time were promising more 

than the systems could deliver. There were 

stories of people complaining that their 

systems were not working properly. Some of 

these complaints were due to poor 

installation and poor equipment, most were 

due to poor design. As an example, a system 

that could only meet a daily energy usage of 

1-2kWh was being sold as being able to meet 

much higher demand. There was a concern 

overselling would damage the industry.

At the 1992 ATRAA meeting held in 

Murwillumbah, NSW, it was reported that 

there had been one death as a result of an 

unsafe self-installed system and there had 

been a fire in a system on a bus. The 

industry needed to develop a training course 

and introduce an accreditation program for 

designers and installers. Tony Egan 

(Goulburn), Ron Tito (Michelago), Bob 

McDonald (Braidwood) and Geoff Stapleton 

(Ulladulla) were nominated to form the 
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training course development committee 

since they were relatively near each other. 

Fortunately, in September 1992, the 

Department of Primary Industry and Energy 

(DPIE) announced $2 million funding for the 

promotion of stand-alone power systems. 

The SEIA executive committee submitted 

a successful application to the DPIE to obtain 

financial support to hire a person who could 

develop the training course and 

accreditation program. Ray Prowse, a TAFE 

teacher, was selected and started work in 

early 1993 as executive director of the SEIA.

In Australia, vocational trade courses such 

as those for electricians, builders and 

plumbers would require an apprenticeship 

and completion of a course at a TAFE 

college. These apprenticeships were 

typically four years and during that time a 

person could spend between 900-1,200 

hours at the training college taking 

Certificate III or Certificate IV courses. 

In the 1980s, a Certificate IV in renewable 

energy had been developed. Although some 

TAFEs had commenced offering the 

Certificate IV in Renewable Energy, the 

course was not suitable for the people 

already working in the industry. The courses 

at the time were only offered at a TAFE 

facility in some capital cities and many in the 

industry were not located near them. 

Existing solar industry members could also 

not afford the 900-plus hours required.

Hence the initial SEIA course was primarily 

aimed at those already in the industry.

INITIAL TRAINING COURSE
Over the following months Prowse developed 

a training course with the support of people 

such as Richard Collins, Lindsay Hart, 

Stephen Ingrouille, Rick Potter, Peter Pedals, 

Sandy Pulsford, Geoff Stapleton, Geoff 

Moore, Peter Barrett and Ron Tito. 

A pilot course was conducted after the 

ATRAA conference in Bega in 1993 and 

attended by some from the advisory 

committee to provide feedback. 

The course was initially delivered to 

classrooms of 15 to 20 people. Prowse 

travelled to deliver the course over three 

days, always Friday, Saturday and Sunday, 

because it took participants away from their 

weekday businesses for less time. The 

course typically cost $300, but varied 

slightly due to venue costs in some locations. 

Industry members in the locality of the 

course made hardware available for use 

(batteries, modules, etc.). A small portable 

system hub was manufactured and 

transported for use in the course 

presentation. The hub was around the size of 

a meter box and system components were 

connected into it to demonstrate the ways 

systems were wired together.

The initial uptake of accreditation was 

slow, but demand was stimulated when 

accreditation became a condition of 

eligibility for industry subsidies and grants. 

As demand for accreditation increased 

there was a need to offer alternate pathways 

to accreditation. Initially, those who had 

been installing systems for some time were 

given the opportunity to demonstrate their 

competence by submitting case study 

reports of at least three systems they had 

designed and installed. They also had to 

complete an examination. 

There was also the need to offer a 

correspondence course. Too much time was 

being spent in the classroom going over 

theory and more time needed to be spent on 

practical competencies.

If applicants could not gain accreditation 

through prior experience, they had to 

complete the correspondence course and a 

three-day practical course. Participants 

could then complete a practical course 

presented by the industry association or at 

one of the TAFE colleges offering an 

appropriate course.

To assist in the presentation of the 

practical course, the association gained 

further funding from DPIE to fabricate a 

portable training module that dismantled 

into the floor, walls and roof of a building 

and was fitted with state-of-the-art 

equipment (inverters, regulators, system 

controller, batteries and modules). Students 

could make and break the system over and 

over to develop practical skills.

TRAINING AND ACCREDITATION
Accreditation has always been awarded in 

two stages — provisional and full. When 

training first commenced, it was primarily 

aimed at improving the competencies of 

people already working in the industry and 

provisional accreditation was awarded on 

completion of the three-day course 

(successful completion of the exam). 

Provisional accreditation recognised the 

ability of holders to design and install stand-

alone power supply systems. Provisional 

accreditation lasted for 12 months, after 

which time provisional holders had to 

progress to full accreditation by submitting 

case study reports of at least three systems 

they had designed and installed. 

The case study report called for full 

system specifications including a load 

analysis and also included photos of the 

system showing that all relevant standards 

had been met. Of particular interest was the 

installation of the battery bank and the 

photos had to show separation of the battery 

bank from the rest of the electrical /

electronic equipment, battery safety signs 

and sufficient ventilation. 

As the demand for accreditation 

increased, the three-day course was used as 

a mechanism to gain provisional 

accreditation, even by people new to the 

industry. This introduced potential problems 

due to many applicants not having the 

practical skills and experience to design and 

install systems satisfactorily, but this was 

tolerated because they had to supply case 

study reports to progress. This was around 

the time the correspondence course was 

developed so more time could be spent on 

practical activities.

GUIDELINES AND STANDARDS
In parallel with developing training, the 

association had a major focus on improving 

the standards within the industry. The 

association lobbied Standards Australia for 

the development of AS4086 — Batteries in 

Stand Alone Power Systems. Prior to this the 

industry was supposed to abide by the 

Australian Standard that related to battery 

banks in buildings — at the time the existing 

standard was written around Telecom Battery 

exchanges and similar, and so was irrelevant 

to a household system. The association was 

also key in the development of AS4509 

A system that could only meet daily energy  
usage of 1-2kWh was being sold as capable  
of meeting much higher demand.
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— Design and Installation of Stand Alone 

Power Systems and played a role on the 

development of a new renewable energy 

committee within Standards Australia. Over 

following years this committee was 

instrumental in developing a range of 

Australian standards for the industry, 

including AS4777 and AS5033. 

Often while these standards were being 

developed, the industry released best 

practice guidelines that had to be followed 

by accredited designers and installers until 

such time as the final standard was released.

THE TAFE SYSTEM
Although the initial objective of the 

accreditation scheme was to ensure those 

already in the industry were trained, the 

SEIA training course was being used as the 

main training course for new people to enter 

the industry and gain accreditation. Many in 

the accreditation scheme were concerned 

the course was too short. A person 

becoming an electrician spent 3-4 years in 

an apprenticeship and undertook up to 900 

hours of formal training at a TAFE college, 

whereas those people entering the solar 

industry only had to do a relatively short 

course. Discussions started on how the 

training required to become accredited could 

be undertaken through registered training 

organisations, in particular TAFEs.

The endorsements of the Certificate IV 

Diploma and Advanced Diploma Renewable 

Energy courses being conducted at TAFE 

were to expire in 1999 and the Australian 

Quality Training Framework (or its equivalent 

at the time) was requiring endorsed training 

courses and packages to be developed 

within the Industry Technical Advisory Body. 

The Electrotecthnology Industry Advisory 

Body (now E-Oz) was prepared to 

incorporate renewable energy courses 

within its training package. This process was 

being driven by those within TAFE, but 

members of SEIA played a role through 

attendance at some of the initial meetings. 

In later years, representatives from the 

association became the chair of the relevant 

advisory committee. 

SEIA AND THE STA COMMITTEE
In the mid-1990s the committee took over 

administering the scheme from Prowse. 

Richard Collins processed the application 

with the support of president Susan Neill. 

During 1998, SEIAA merged with the 

Sustainable Energy Industry Council of 

Australia to officially form the Sustainable 

Energy Industries Association (Australia) 

(SEIA), based in Canberra. The Standards 

Training and Accreditation (STA) Committee 

was formed within the SEIA, chaired by Allan 

Barlee. The STA committee oversaw that the 

developments happening within the National 

Training packages could allow changing the 

training requirements for accreditation from 

the SEIA short course to courses being 

conducted at the TAFEs. At this time renewal 

of accreditation was introduced, the 

rationale being that to maintain 

accreditation the holders of full 

accreditation had to demonstrate ongoing 

involvement in the industry and maintenance 

of system design and installation 

competencies. The principal method of 

demonstrating currency of competencies 

was the submission of further case study 

reports. The former SEIAA committee had 

wanted to introduce renewals previously but 

had obvious reluctance from the industry. 

In 1998, the Australian government 

formed the Australian Greenhouse Office 

(AGO) and a number of initiatives were 

planned: the PV Rebate Program and 

Remote Renewable Power Generation 

Program. The AGO wanted to have the 

programs linked with accreditation. 

The AGO funded the appointment of a full-

time person to administer the scheme for 

the SEIA. Prowse returned to SEIA to 

administer the scheme and became the 

SEIA(A) representative on the training 

committee within the Electrotechnology 

ITAB. Over the following years, Prowse and 

the STA committee identified the modules 

that became the initial pathways for 

accreditation. In late 2001, the STA 

announced the new pathways for 

accreditation would start in 2002. The 

industry was given 12 months warning for 

those already in the industry so they could 

become accredited using the short course. 

Once this pathway was introduced, the 

training had effectively become mainstream 

and equivalent in hours to other trades. If 

the person was not an electrician, they 

would have to complete 620 hours training 

then apply for provisional accreditation. 

In 2002, the SEIA(A) merged with 

Ecogeneration Association to become the 

Business Council for Sustainable Energy 

(BCSE). The next few years saw significant 

growth under the direction of executive 

officer Ric Brazale. Within the BCSE, more 

staff were appointed to help administer the 

scheme and through BCSE and the STA 

committee the industry continued playing an 

active role in industry development.

Today the industry accreditation is 

administered by the Clean Energy Council, 

formed in 2007 when BCSE merged with the 

Wind Association. The types of 

accreditations available include: design 

standalone systems, install standalone 

systems, design grid-connected PV systems, 

install grid-connected PV systems.

There are also endorsements for those 

who work with wind, hybrids, micro-hydro 

systems and the new grid connect with 

batteries, which require the appropriate Unit 

of Competence at a RTO. 
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CALENDAR OF EVENTS
EVENT DATE / VENUE WEBSITE
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Technical Roadshow
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Disruption & the Energy 
Industry Conference

30-31 AUGUST 2016
Swissotel, Sydney

www.informa.com.au/energydisruption

All-Energy Australia 2016
4-5 OCTOBER 2016
Melbourne Convention and Exhibition Centre

www.all-energy.com.au/conference/

7th Energy Storage 
Australia 2016

11-12 OCTOBER  2016
Melbourne

www.esa-annual.com/en

National Energy Efficiency 
Conference 2016

15-16 NOVEMBER 2016
Australian Technology Park, Sydney

www.eec.org.au/events/national-energy-
efficiency-conference/2016-conference
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Diesel delivered to site is pricey stuff.

After 18 months on a diesel-powered site, our 
UltraFlex energy storage solution (like the one 
above) achieved a 55% fuel reduction for our 
industrial client.

We’ve also reduced generator run-time on a 
diesel/renewable microgrid from hours per day 
down to pretty close to nothing. (The generator 
ran for half an hour last quarter).

Our UltraBattery® products are Australian-
designed technology with energy, grunt 
and smarts.

We can use them to make astounding 
improvements to industrial diesel efficiency. 

What could you save with an UltraFlex on 
your site?

www.ecoult.com

More than half your yearly 
diesel fits in this box.
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www.trinasolar.com.au

SOUTH AUSTRALIA’S LARGEST ROOFTOP
SOLAR SYSTEM HAS LANDED.
Solgen Energy Group completed the design and installation of South Australia’s largest rooftop solar 
power system at Adelaide Airport. To mitigate the effects of shading, the 1.17MW installation on the 
short-term multi-storey car park rooftop incorporates almost 4,500 Trinasmart solar panels. This will 
consequently reduce the airport’s total carbon emissions by close to 10 per cent.

Adelaide Airport - first-class in clean energy production.

www.solgen.com.au
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