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The Fronius Energy Package consisting of the Fronius Symo Hybrid (3, 4 and 5 kW), the Fronius Solar Battery (4.5 - 12.0
kWh) and the Fronius Smart Meter brings a complete storage solution to the market. The result is maximum flexibility and
the highest degree of self-consumption thanks to:
/ Multi Flow Technology: different DC and AC energy flows are possible in parallel.
/ Modular design: emergency power function and battery can be retrofitted at any time.
/ Maximum efficiency: DC-coupled system and high-performance lithium technology.
/ Three-phase design: optimum household supply in the event of power outages thanks to three-phase emergency power
function. Find out more at www.fronius.com/EnergyPackage/video
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Looking for a high efficiency, high quality panel for your next
high end residential, commercial or solar farm project?

12

MONOCRYSTALLINE
Silicone
Solar Module

YEAR
Product
Warranty

25
YEAR

300W POWER

in a standard
60 cell configuration

Performance
Warranty (80%)

19.06%

+3%

Module efficiency

Positive
Tolerance

PERC

PID
FREE

High efficiency cells
Made in Taiwan
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weak light conditions
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Salt mist
corrosion tested

Your panels have to survive the harsh Australian climate for 25 years or more
so make sure you choose wisely. Perlight panels are independently tested, verified and endorsed
by the Australian Solar Council’s Positive Quality Program.
AUSTRALIA
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FREE Perlight mobile charger!
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ARE YOU
THE BEST IN
THE SOLAR
BUSINESS?

Become a Clean Energy Council
Approved Solar Retailer.
By signing up to the Clean Energy Council Solar Retailer
Code of Conduct, you will set yourself apart from your
competitors and get the following benefits:
•

use of the Clean Energy Council Approved Solar Retailer logo

•

listing on the Solar Accreditation website (which receives tens of thousands of hits
from consumers looking to install solar PV)

•

the ability to tender for exclusive contracts open only to Approved Solar Retailers.

Approved Solar Retailers have reported significant increase in business since signing onto
the Code. Realise the benefits for your business – apply to sign the code today.

For more information visit
approvedsolarretailer.com.au

EDITORIAL

FROM THE EDITOR
I

t’s great to have good intentions but it won’t mean much if
economic rationalism gets in the way. Take my power bill as an
example. I have always tried to live a lean life when it comes to
electrons. In fact, Energy Australia tells me I use 5.77kWh a day, or
44% of what it reckons a one-person household gets through.
Then I see I am only charged the peak rate. What’s up? “Your meter
is only capable of peak,” my retailer tells me. Unless I change my
meter, I am being overcharged. “Not overcharged,” I’m told. “It’s just
the usage.” But if I had a different meter I would pay less. “Not
necessarily.” On the weekend I would be charged half as much. “I just
depends.” But if my usage didn’t change then straight away I would
pay less. “Yeah, I guess. But it makes no difference because I’ve seen
your bill and I’ve seen a bill for the same on an off-peak register.” But
they’re using more power than I do. “Yeah, that could be a possibility.”
I’ll end the story there. The result is I changed retailer but didn’t
ask my landlord to replace my meter. Will the energy experience ever
change? You bet it will. This issue of EcoGeneration includes
revelations of amazing energy savings (page 60) to bold thinking on
batteries (pages 42, 52 and 78) to the frustrations of wind assets
(page 48) to the anguish of managing the NEM (page 56).
It’s all good news — and a lot of hard work. It’s also fun. Enjoy!
Jeremy Chunn
EcoGeneration editor
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THE ECOGENERATION EDITORIAL BOARD
Alicia Webb works with the Wind Energy and Bioenergy Directorates at the Clean Energy
Council, developing policy, writing submissions and representing the industries. She
started her career as a project assistant for Vestas on the construction of a Victorian
wind farm, before working as a technical wind energy consultant specialising in wind
monitoring and energy resource analyses and a year working in the emerging community
renewables sector. She has a degree in Mechatronics Engineering from the UWA.
Alan Pears, AM, is a Senior Industry Fellow at RMIT University and advises industry and
community organisations. While working for the Victorian government in the 1980s he helped
develop programs such as the Home Energy Advisory Service, appliance energy labelling and
mandatory building insulation regulations. As a consultant he has been involved in building
energy and environmental rating and regulation, green building projects, educational
software, green appliance development and policy analysis.
Renate Egan’s 25-year career spans industry, university and not-for-profits. She has
managed technology development in Australia and Germany and led industrial research
projects with China. Renate is a co-founder at Solar Analytics, where she works in the
commercialisation of a new Australian solar monitoring technology. Renate also works at
the University of NSW, leading the UNSW activity in the Australian Centre for Advanced
Photovoltaics, and is chair of the Australian PV Institute.
Olivia Coldrey is a lawyer with over 15 years’ energy sector experience. She is senior
program manager at the Renewable Energy and Energy Efficiency Partnership, an
international organisation that invests in clean energy markets in developing countries,
and has advised Australian and international governments and solar companies on energy
policy, regulation and project finance. She is a director of the Australian PV Institute and
a member of Clean Energy Crowd’s advisory board.
Tristan Edis is the director analysis and advisory at Green Energy Markets, where he
helps clients understand and make informed decisions about renewable energy,
energy efficiency and other carbon abatement markets. His involvement in the clean
energy sector dates back more than a decade. He has been editor of Climate
Spectator, a research fellow at the Grattan Institute think tank, and worked for the
Clean Energy Council, Ernst & Young and the government’s Greenhouse Office.
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Independence
from the grid.
The new E5 Hydrid inverter
from Delta allows its owners
to maximise the use of selfgenerated clean solar energy,
stored during the day for later
use. This results in a much
larger self-consumption rate and
significant decrease in monthly
spending on grid electricity.
The stand alone feature of the
E5 inverter also allows the owner
to use the Hybrid E5 battery for
critical loads when the grid is not
available.

We are exhibiting at

POWER WITH PURPOSE
4 - 5 October 2016
Melbourne Convention
& Exhibition Centre
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NEWS IN BRIEF
NEW PROJECTS, NEW FUNDING, NEW IDEAS

ARENA BACKS 12 NEW LARGE-SCALE SOLAR PLANTS
he amount of power sourced from big
solar in Australia is about to triple
following the Australian Renewable
Energy Agency’s September approval of
12 new large-scale solar PV plants around
the country.
The plants will add 480MW of capacity
and have earned $92 million in ARENA
funding support from its large-scale
solar program.
The projects are expected to unlock
almost $1 billion of commercial investment
and boost regional economies.
ARENA CEO Ivor Frischknecht said
Australia’s big solar industry was coming
of age. “ARENA is working to accelerate
Australia’s shift to a sustainable,
affordable and reliable energy future and
our work supporting the development of
Australia’s large-scale solar industry is
central to this vision,” he said.
Six plants in Queensland, five in NSW
and one in Western Australia are slated for
funding, taking Australia’s large-scale
solar capacity from 240MW to 720MW.
“They will provide enough energy to
power 150,000 average Australian homes
and deliver one tenth of the new capacity
required to meet Australia’s 2020 renewable
energy target,” Frischknecht said.

AUSTRALIAN SOLAR’S BRIGHTEST DAY PLANNED BIG SOLAR FARMS

Source: ARENA

T

The Clean Energy Finance Corporation
CEO Oliver Yates said the outcome was a
significant milestone in Australia’s largescale solar industry.
“We are seeing positive signs of largescale solar gaining cost parity and even
trending below the costs of other forms of
new-build energy generation, with some
proposals having a projected levelised
cost of energy below $100 per megawatt
hour,” Yates said.
Grants of ARENA funding of around 10%
in the latest round were well below levels
of up to 50% of project costs some four

years ago, he said, which highlights the
increasing cost competitiveness and
economic viability of large-scale solar
PV technologies.
“With trend figures from Bloomberg
New Energy Finance suggesting the cost
of new-build black coal generation is
sitting at around $130 per MWh, we can
have confidence that solar generation
costs will continue to fall, making largescale solar an increasingly important
contributor to Australia’s future energy
mix,” he said.
The winners are listed below.

THE SUNNY DOZEN
APPLICANT

PROJECT NAME

SIZE (MW AC)

ARENA FUNDING

TOTAL PROJECT COST NEAREST TOWN

Origin Energy
Whitsunday Solar Farm
Neoen Australia
Genex Power
Manildra Solar Farm
RATCH Australia Corporation
Neoen Australia
Canadian Solar (Australia)
Neoen Australia
APT Pipeline (APA Group)
Goldwind Australia
Canadian Solar (Australia)

Darling Downs Solar Farm
Whitsunday Solar Farm
Parkes Solar Farm
Kidston Solar Farm
Manildra Solar Farm
Collinsville Solar Power Station
Griffith Solar Farm
Oakey Solar Farm
Dubbo Solar Farm
Emu Downs Solar Farm
White Rock Solar Farm
Longreach Solar Farm
TOTAL

110.0
58.1
50.6
50.0
42.5
42.0
25.0
25.0
24.2
20.0
20.0
15.0
482.0

$20 million
$9.5 million
$7.5 million
$8.9 million
$10.9 million
$9.5 million
$5.0 million
$2.2 million
$5.5 million
$5.5 million
$6.0 million
$1.3 million
$91.7 million

$216.7 million
$122.4 million
$107.9 million
$126.2 million
$109.3 million
$95.9 million
$54.6 million
$47.5 million
$55.6 million
$47.2 million
$44.5 million
$28.7 million
$1,056.4 million
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Dalby, QLD
Collinsville, QLD
Parkes, NSW
Kidston, QLD
Manildra, NSW
Collinsville, QLD
Griffith, NSW
Oakey, QLD
Dubbo, NSW
Cervantes, WA
Glen Innes, NSW
Longreach, QLD
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NEWS IN BRIEF

$20M BOOST FOR CLEAN
ENERGY START-UPS

SUN BRILLIANCE UPSIZES
SOLAR FARM PLANS TO 100MW

A

P

rtesian Venture Partners has launched the $20 million
Clean Energy Seed Fund, the first of its kind in Australia,
with a $10 million commitment from the $1 billion Clean Energy
Innovation Fund. The fund is a leg-up to entrepreneurs so
more of them may make it through to attract Clean Energy
Finance Corporation investment at later stage.
“To have a good pipeline of late-stage opportunities you
need a really, really, really big pipeline of early-stage
opportunities,” says Artesian Venture Partners managing
partner Jeremy Colless.
“There are a lot of researchers out there doing deep science
research that may take a lot of time to become commercial.
We’re looking at start-ups that are commercialising ideas.”
Early-stage ventures are “massively asymmetrically
skewed”, Colless says, and the majority of returns will come
from a minority of start-ups.

erth-based solar power systems integrator Sun Brilliance
has upgraded its plans for a solar farm in Western
Australia from a $42 million 25MW facility to a $160 million
plant that will generate 100MW.
“Our competitively-priced 100MW solar farm will change the
way electricity generation in Western Australian is viewed,”
says Sun Brilliance director Ray Wills, pointing out the
dominance of roof-top solar in the state and growth of utilityscale projects around the rest of the world.
The facility will produce 20% more electricity than
Australia’s largest solar farm by capacity, the 102MW Nyngan
solar farm, and use single-axis tracking. “That’s where we will
pick up most of the [output] premium,” Professor Wills says.
The project will be built on a 165ha site outside Cunderbin,
158km east of Perth. Sun Brilliance plans to build a sub-station
at the plant and a 2km transmission line to connect to the
Western Power grid.
It has adopted a merchant model to sell the generated
power in the wholesale energy market. “Whatever the spot
market is each half hour is what we’ll get,” Prof Wills says.
An increase in the scale of the project and preference for
the merchant model over pre-determined pricing in a power
purchase agreement is proof investors are confident with
large-scale solar, he says. “Once we’ve executed this project
and it’s seen to be successful I think others will follow.”
It is aiming to start generation in July 2017.

AUSTRALIAN CLEAN ENERGY SUMMIT 2016 AWARDS

T

he Australian Clean Energy Summit in Sydney in July brought
the opportunity to rain a bit of praise on some of the hardworkers in renewable energy. Winners at the Clean Energy Council
Awards included the NT Power and Water Corporation, which took
the Community Engagement Award for its Manymak Energy
Efficiency Project. The project benefited six communities and
employed 81 Yolngu energy efficiency workers.
In Victoria, power utility United Energy won the Innovation
Award for a project which used solar and storage to cut peaks in
usage. A cloud platform that allowed it to operate storage units
remotely “really set the initiative apart”, said CEC chief Kane
Thornton. The inaugural Outstanding Contribution to Industry
Award was won by Fiona O’Hehir, the CEO of environmental
certificates trader Greenbank Environmental.

Left to right: Marteena McKenzie of the Centre for Appropriate Technology, Sam
Latz of NT Power and Water Corporation, the CEC’s Kane Thornton, Joseph
O’Brien of VisIR Capital Partners and Greenbank Environmental CEO Fiona O’Hehir.

CAN’T WAIT FOR THE NEXT EDITION OF ECOGENERATION?
Sign up for the FREE weekly newsletter and check out our website at ecogeneration.com.au
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RFI. The Home of Energy Storage.

1300 000 RFI

enquiry@rfi.com.au
rfi.com.au/tesla-powerwall
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SOLAR

FLIGHT TO THE FUTURE
Solar Impulse shows we can run the world without consuming the Earth, writes Ulrich Spiesshofer.

W

hen Solar Impulse founder Bertrand
Piccard first had the idea of flying a
solar-powered plane around the world, most
people said it would be impossible. There
was no way, they said, that an aircraft could
get off the ground on solar power alone,
much less remain in flight after the sun had
gone down. But Piccard and his co-founder
André Borschberg refused to give up, and in
the course of putting their mission together
they found partners who believed Solar
Impulse could achieve the impossible.
For ABB, many of the challenges were
familiar, such as maximizing the power yield
from the 17,000 solar cells that cover the
plane’s wings and fuselage. There was also
the pressing need to use energy as

Dr Ulrich
Spiesshofer is
president and CEO
of power and
automation
technologies
company ABB,
which entered into
an innovation and
technology alliance
with Solar Impulse.
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efficiently as possible, and to store that
energy after the sun had gone down to keep
the plane aloft throughout the night.
In preparing for the round-the-world flight
and during the mission itself, ABB broke new
ground in areas related to clean technologies.
One is microgrids, self-sustaining electricity
grids powered by solar or wind with battery
back-up, which can switch between different
energy sources in seconds. Solar Impulse
itself is a flying microgrid. In the coming
years, microgrids will transform lives by
providing electricity to off-grid communities.
Another innovation developed by ABB
while Solar Impulse was gearing up is a new
flash-charging technology, which charges an
electric bus in 15-seconds while passengers
are leaving and boarding the vehicle. Known
as TOSA, it requires no overhead wires and is
the first sustainable mass transport solution
that offers a viable alternative to diesel
buses. It is about to go into service in Geneva.
Solar Impulse is as much a forerunner of
the digital future as an ambassador for clean
technologies. The flight mission control team
relied on GPS tracking and satellite
connectivity for its communications, while
the plane itself is covered in sensors,
providing a steady stream of data on all
critical parameters, including the condition of

onboard systems and the health of the pilot.
Similar technologies are at work on the
ground. Working with Swatch, ABB has
developed the first smart sensor solution for
electric motors, enabling improvements in
energy efficiency, reducing downtime and
extending the life of motors by a third.
By mastering the skies on the power of
sunlight alone, Solar Impulse has affirmed
the power of technology to achieve the
impossible. With digital technologies,
advances in industrial artificial intelligence
and machine learning we are on the doorstep
of a new industrial revolution. Industry will
change beyond recognition as machines
communicate with each other and entire
industrial ecosystems are automated.
For some the prospect of such profound
change is a concern, especially when it
comes to employment. But as Solar Impulse
has shown, technology is not something to
be feared or resisted. On the contrary, it is
the solution to challenges such as climate
change and, as in previous industrial
revolutions, it will lead to new opportunities.
The lessons of Solar Impulse are clear: by
pushing the boundaries of technology, and
refusing to accept limits, technological or
psychological, we can run the world without
consuming the Earth.
www.ecogeneration.com.au

13-Sep-16 12:06:14 PM

1300 363 240

ENERGY SUPER – YOUR ENERGY SUPER FUND
ENERGY SUPER IS A LEADING INDUSTRY SUPERANNUATION FUND FOR
PEOPLE WHO WORK IN THE ENERGY INDUSTRY.
We are an award winning $6 billion industry superannuation fund with over 48,000 members and have been
awarded SuperRatings’ Platinum rating* for ‘Best Value for Money’ fund since 2008.
We offer you strong long-term investment performance, low fees and professional and tailored advice so you
can build practical strategies to help secure the future lifestyle you want.
Our market leading Income Protection insurance pays up to 90%# of your pre-injury income, which means you
will have peace of mind for you and your family if you’re suddenly incapacitated and need time to recover.
Energy Super aims to build life-long relationships with its employers and members by putting you first in
everything we do.

“Energy Super got all my staff super onto a free clearing house in one day. Who would have thought?”
-Emanuel Baveas, Director, Focus Electrical

DOWNLOAD OUR FREE E-BOOK
Our comprehensive summary of the 2016 federal budget shows how the Government’s proposals to super,
health, tax and childcare can still affect you and your family.

Download it by going to
energysuper.com.au/report
or scanning the QR code.

To join Energy Super or to find out more, call us on 1300 363 240.
Information current as at August 2016. Electricity Supply Industry Superannuation (Qld) Ltd (ABN 30 069 634 439) (AFSL 336567) is the Trustee and issuer of Energy Super (ABN
33 761 363 685). A Product Disclosure Statement (PDS) is available from energysuper.com.au or by calling 1300 4 ENERGY (1300 436 374). Advice contained in this document has
been prepared without taking account your particular objectives, financial situation or needs. Before making an investment decision or acting on this advice you should consider
your financial situation, the PDS and whether Energy Super is right for you. If you need assistance, talk to one of our financial advisers. Energy Super’s advice is provided by ESI
Financial Services Pty Ltd (ESI FS) (ABN 93 101 428 782, AFSL 224952), a wholly owned subsidiary of Energy Super. # Please refer to our PDS online at energysuper.com.au/pds for
further information. ^ Advice is provided on a fee-for-service basis. *Platinum rating ‘Best Value for Money’ for the Fund. Platinum performance pension. Platinum rating MySuper
2016. Selecting Super AAA Quality Assessment for the Fund. Ratings provided by SuperRatings. (ABN 95 100 192 283 AFSL 311880) and Rainmaker Information Limited (ABN 86
095 610 996). Ratings are only one factor to be considered when making investment decisions.
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INDUSTRY UPDATE

CHARGING INTO THE FUTURE
It is almost 20 years since the start of the national electricity
market and we are poised for sweeping changes to the
status quo. What will the future look like? Clean Energy Council
chief executive Kane Thornton scans the horizon.

A

ustralia’s electricity system has worked
very well. While it is not uncommon to
hear people talk about “keeping the lights
on”, the reality is that they have stayed on
for better than 99.998% of the time over the
past decade in every state. Our system can
power different generators up and down
quickly in response to the way we use energy
across the country.
But 20 years ago when we talked about
electricity we really meant large coal, gas or
hydro plants in the middle of nowhere,
sending the power they produced down
many kilometres of poles and wires and into
people’s homes.
Fast forward to now, and while many of
those power plants are still operating there
are some dramatic differences.
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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THE RISE OF RENEWABLES
Look around at the roofs of the houses in
any major Australian city and you will see
solar panels helping people cut their
electricity bills. More than 1.5 million
systems have been installed across the
country, meaning some 4 million people live
in a solar-powered home. This has a big

influence on the way we think about our
power and where it is coming from.
It also means we need a more flexible
system. Power isn’t just flowing into our
homes when we need it. It is coming from
our homes when the bright sunshine on our
solar panels means we have more of it than
we can use and we export that power back
into the grid.
Electricity is coming from the suburbs and
being supplied to our neighbours. With
energy storage technology becoming better
and cheaper all the time, it will soon be
completely normal for people to generate
and store their own renewable energy, to be
used however and whenever they please.
This is just one reason we are at the
threshold of remarkable change. The fastest
car being produced in the world right now is
electric — the new Tesla Motors Model S can
go from 0 to 100km/h in 2.5 seconds.
Tech giants such as Apple and Google
have bet big on renewable energy to run
their data centres, and on autonomous
vehicles that could radically change the
way everybody thinks about driving and
car ownership.
www.ecogeneration.com.au
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INDUSTRY UPDATE

We need to be ready for the day when we
have millions of home storage units or
electric car batteries plugged into our power
system. And if the recent history of the
renewable energy sector is anything to go
by, that day is coming much faster than most
people think.

PLAN FOR THE FUTURE
It was in this context that state and federal
energy ministers gathered in Canberra in
August for the first meeting of the COAG
Energy Council since the federal election.
At the helm was the new energy and
environment minister, Josh Frydenberg, and
on the agenda was leading change that
would provide strong foundations for the
energy of the future.
But planning for this future is not
straightforward.
We can’t be completely sure what it will
look like. We do know that it will require
change and it will require courage. And with
a cordial relationship being brokered by both
Minister Frydenberg and Labor’s federal
spokesperson, Mark Butler, we have an
opportunity to create meaningful bipartisan
changes for the benefit of all Australians.

We can’t afford to waste it. The outcome
of the COAG Energy Council meeting did not
produce a comprehensive national energy
strategy, nor a long-term carbon reduction
policy for the energy sector. But nor was it
ever going to.
The kind of considered national energy
strategy required will take time to develop
and negotiate. And there were definitely
some positives that came out of the meeting.
First, further analysis will be done on
systems that are needed to register energy
storage systems, as well as the consumer
protections that are required for products
and services associated with energy supply
“behind the meter”.
This is an important consideration that
links in with the extensive work the Clean
Energy Council has already done on storage
safety in collaboration with CSIRO.
Without consumer confidence in the
product, no-one is going to buy battery
storage, so this is a very important
consideration.
Also considered by COAG was an
additional interconnector linking South
Australia’s energy system with NSW, which
could also help to provide additional

flexibility across the system and allow
increasingly higher levels of renewable
energy. The Energy Council resolved to
investigate this option further to ensure that
it would be a sensible investment. And more
substantially, it agreed to review the
investment test under which similar such
proposals will be evaluated around the
country in the future. This is a good step
forward because we know an interconnected electricity system will help unlock
much more renewable energy.
The meeting also resolved to progress
measures under the National Energy
Productivity Plan, which will help to make
buildings more energy efficient, and to make
it easier for consumers to have better choice
about the products, services and flexible
tariffs that suit them.
So while it won’t happen overnight, what is
clear is that there are solutions to the
challenges we currently face and that these
problems are all solvable. Australians can do
anything we set our minds to.
Kane Thornton is chairing the opening session
of the All-Energy Conference in Melbourne
on October 4.

ELECTRIC AND GAS BOOSTED
Solar Hot Water

/ High effiminacy evacuated tubes collector with
ultra-selective coating enabling high absorbtion
and low emission
/ Enamelled storage tank provides superior
corrosion resistance
/ Smart controller with multi-sensors enabling
featuring controls and intelligent controls
/ PV combined smart thermal storage ideal for
self-sufficiency
/ CER registered and WaterMark, AS/NZ-2712 certified
/ High STC & incentives available

SAA101410EA

Call 1300 301 594 Distributors welcome
www.cma-solar-wind.com.au
CMA_Solar_SHW_ECOFeb16_HPH.indd 1
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EVENTS

BUZZ BUILDS
FOR ALL-ENERGY 2016
The biggest event on the clean energy calendar is rolling towards Melbourne, bringing all the
technology and brains that will one day turns Australia’s grid green.

T

AUSTRALIA

EXHIBITION & CONFERENCE

EVENT DETAILS
ALL-ENERGY AUSTRALIA
CONFERENCE AND EXHIBITION
October 4 and 5, 2016

Melbourne Convention and
Exhibition Centre, 1 Convention
Centre Place, South Wharf
FREE
To access the 2016 program and
register for free, please visit the
All-Energy Australia website:
www.all-energy.com.au
For more information about the program
or exhibitors, please contact
Phoebe Saunders, Porter Novelli
Melbourne, (03) 9289 9555,
psaunders@porternovelli.com.au
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housands of experts in clean and
renewable energy are expected to attend
this year’s All-Energy Australia Exhibition and
Conference in Melbourne on October 4 and 5,
which will feature more than 150 speakers,
over 100 exhibitors, two networking events
and seven conference streams.
The showcase is Australia’s largest allencompassing energy event, says Clarke,
offering attendees unrivalled, free access to
expert advice and professional development.
“Our delegates are hungry for the latest
technology and expert advice in the sector,
which is what this year’s program and its
three focus areas — future grid, energy
storage and energy efficiency — will bring to
the table,” All-Energy Australia executive
director Robby Clarke says.
The Clean Energy Council formed a
strategic partnership with the event in 2015
and Clean Energy Council CEO Kane
Thornton says this year’s program is strong
on renewable energy and battery storage.
“One of the strengths of All-Energy is its
diversity,” Thornton says. “The speaker
program will round up the latest
developments in a range of fields, and solar
installers can update their knowledge and
earn CPD points in the CEC’s technical solar

sessions, including the ATRAA conference
and professional development day.”
More than $10 billion of investment is
expected from large-scale renewable energy,
Thornton says, “with much more from
rooftop and commercial solar”.
“The massive exhibition space at AllEnergy offers lots of opportunities to make
new business connections and get a slice of
the action, and the SMA grand networking
event to close out the first day is typically a
buzzing, lively affair.”

WORLD-CLASS SPEAKERS
The conference schedule is structured around
12 session categories, with representatives
from Tesla, SunWiz, Canadian Solar, the Clean
Energy Council, Clenergy, SolarAus, DNV GL
Energy, Energeia, GreenSync, SMA Solar
Technology, Ergon Energy, Redback and
CitiPower/Powercor among 150 presenting.
AGL chief executive Andy Vesey and
Powershop CEO Ed McManus will go head to
head as part of a panel discussion in the
opening plenary, chaired by Thornton.
“Businesses are re-designing themselves
around the needs and wants of customers,
and those who do this well will flourish in the
new energy economy,” Thornton says.
www.ecogeneration.com.au
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PROGRAM HIGHLIGHTS
INNOVATION SHOWCASE
Josef Tadich, sales and application engineering Asia Pacific
for Tesla Energy
Josef joined Tesla Energy in 2015 and is involved in the rollout of
its products in the region. He will discuss the makeup of Tesla’s
Powerwall and Powerpack systems and how battery storage will
impact residential, commercial and utility-scale power generation.

Lior Handlesman, co-founder of SolarEdge (Israel)
Lior is one of the world’s leading energy storage technology
developers. Prior to co-founding SolarEdge in 2006 he spent 11
years at Israel’s Electronics Research Department. He will share
SolarEdge’s advances in inverter, energy storage and energy
management technologies.
Greg Wolfson, senior director of storage at Enphase Energy (US)
Greg is leading the development, market introduction and
success of a platform of storage solutions that complement the
company’s micro-inverter and energy management systems. He
will discuss the latest developments in micro-inverter technology
innovation and integrated home residential energy.

LOW CARBON TRANSPORT 2: Electric Vehicle
Innovation and the Future of Transport
Heath Walker, senior marketing and communications manager
at Tesla Energy
Heath’s focus is experiential marketing and media relations while
dealing with key business and government stakeholders to
advance the adoption of electric vehicles. His presentation will
focus on Tesla’s journey creating its Model S, Model X and the
upcoming Model 3, which will launch next year.

COMMUNITY ENERGY 1: New Models and Innovative
Initiatives Shaping the Future of Community Energy
Kacey Clifford , project coordinator and community engagement
manager at Tyalgum Energy Project
Tyalgum, a town of around 300 residents in the Northern Rivers
region of NSW, is working to become the first town in Australia to
voluntarily disconnect from the electricity grid and run on
renewable energy. Kacey will present on the practicalities and
next stages in realising Tyalgum’s micro grid project.

NEW TECHNOLOGY 2: Meeting Future Technology
Innovation and R&D Needs in the Clean Energy Sector

Mary-Anne Wilson, general manager of the Clean Energy Regulator
Early this year the Clean Energy Regulator released the 2015
Renewable Energy Target Administrative Report and Annual
Statement. In this session, the regulator will discuss outcomes
from its newly released report on opportunities that may
contribute toward investment in the 2020 large-scale renewable
energy target and whether or not the target is achievable.

ON THE EXHIBITION FLOOR
Leading exhibitors confirmed include Tesla, Canadian Solar
Australia, ABB Australia, Jinko Solar, Fronius Australia, Trina
Solar, SMA Australia, Huawei Technologies, Enphase Energy,
RES Australia, Clenergy, MPower, Victron, Redback, Ingeteam,
RF Industries, Solax Power, Schletter, IMEON Energy, AC Solar
Warehouse, IPD and Outback Power.
Highlights will include Tesla’s Powerwall and Model S electric
car, SMA Australia’s Sunny Boy Storage battery inverter
designed for high-voltage batteries, Enphase Energy’s Enphase
Home Energy Solution and ABB’s REACT (Renewable Energy
Accumulator and Conversion Technology).

EARN CONTINUOUS PROFESSIONAL
DEVELOPMENT POINTS
The Clean Energy Council’s Professional Development Day
provides a one-stop-shop for solar installers to get their fix of
expert advice on the big design and installation issues facing the
industry. For the first time, attendees who participate in the
Professional Development Day and ATRAA Conference will be
able to accrue 15 CPD points per session attended. This includes
updates from the Clean Energy Regulator as well as what’s
happening with Australian Standards and the current endeavours
in accreditation.
The solar industry’s best and brightest will be recognised in
the Solar Design and Installation Awards, with winners
announced at the ATRAA Dinner on October 4, and the Women in
Renewables lunch is “an important forum to keep track of
achievements made by women and help them to raise their
voices in a field that has traditionally been very maledominated,” says the CEC’s Thornton.
The Professional Development Day will finish with industry
leaders taking to the stage to discuss the good, the bad and the
ugly, how to achieve industry best practice inspection results
and projections for the future of Australia’s PV industry.

Philip Livingston , founder and managing director of

SPECIAL EVENTS

Redback Technologies
Philip will discuss the critical role of government and academia
support in building Redback Technologies from a burgeoning
start-up with a disruptive idea to one of Australia’s leading new
energy technology companies. He brings 13 years’ of experience
with adaptive strategies for the renewable energy sector.

Special events include an informal grand networking event,
sponsored by SMA, on the first day for delegates to network and
unwind, while the keynote plenary and grand closing plenary
debate will look at the high level challenges and opportunities
for the sector.
The Clean Energy Council will also host the night of nights for
the solar industry, the ATRAA Dinner, the Professional
Development Day for solar designers and installers and the
Women in Renewables Luncheon, centred on discussing
strategies for achieving better gender balance at all levels of the
renewable energy industry.

National Keynote Address: Market Impacts of the
Renewable Energy Target and Sector Development
Opportunities to Build Investment in the Large Scale
Renewable Energy Target

www.ecogeneration.com.au
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RESOURCES

THE ENERGY STATE
A map of NSW’s renewable energy potential shows how much the state has to offer.

T

o highlight the state’s diverse and abundant renewable energy
resources and attract investment in generation, the NSW
Department of Industry has released Australia’s first comprehensive
map of resources for the state, included with this edition
of EcoGeneration.
The map provides an overview of the state’s potential, as well as
a snapshot of where current NSW renewable energy projects are
located. It was launched by the NSW Minister for Industry, Resources
and Energy Anthony Roberts at the Australian Clean Energy Summit
in Sydney in July.
By identifying and promoting the state’s broad renewable energy
resource base, the project marks another important step in the
delivery of cornerstone policy on renewables in NSW, the Renewable
Energy Action Plan. Through the provision of high-quality,
up-to-date data, it will assist potential investors, developers,
market researchers and planners to scope out renewable
energy opportunities in NSW.
Renewable resources are forecast to play an increasingly
important role in electricity generation in the 21st century.
With abundant and diverse renewable resources, NSW is well
placed to make this transition. During the past five years, the
share of NSW-based wind generation has increased threefold,
and solar an incredible sixfold.
The map showcases the state’s potential for solar, wind,
geothermal, hydro, ocean and bioenergy resources,
information on the size and power generation capacity of the
210 renewable electricity generation sites currently operating,
and details about employment in the industry.
Available in hard copy and online (including access to detailed
geospatial datasets), the map is a valuable tool for the NSW
community and students investigating the sources and
availability of renewable energy in the state.

During the past five years, the share of
NSW-based wind generation has increased
threefold, and solar an incredible sixfold.

The Renewable Energy Map is available at www.resourcesandenergy.nsw.
gov.au/energy-supply-industry/renewable-energy/renewable-resourcesmap. To request additional copies, or for more information, email
renewableenergy.map@industry.nsw.gov.au
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LG 300N1T – G4 BiFacial

The LG challenge is on again!
We will reward you up to $25,000 if you can beat the LG NeON™2 BiFacial*.
LG believes the NeON™2 BiFacial 300W is the highest
output panel in a watt by watt equilised comparison in Australia
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.
*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

LG NeON2 300W bifacials (LG300N1T) are available through: Solar Juice, Supply Partners, Krannich and Solarmatrix.
1561 SOLAR Ecolibrium17
Ad.indd 5
ECO1016_AllAds.indd
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ENERGY MARKET

THE REAL CAUSE OF PRICE
RISES IN SOUTH AUSTRALIA
A reaction against renewables is a symptom of lazy prejudice, writes Tristan Edis, who has
identified the real culprit in price volatility in South Australia.

R

Tristan Edis

Tristan Edis is the director of analysis
and advisory at Green Energy Markets,
an organisation that helps businesses
and governments make informed
investment, trading and policy decisions
in clean energy and carbon abatement.

eading many of the newspapers over the
past few months you’d think South
Australia had become a horrible case study
in the dangers of too much renewable
energy. Yet they have completely missed the
main cause of a doubling in SA power price
rises — a doubling in gas prices. What makes
it all especially worrying is that this was
cleverly orchestrated by the lobby group for
the big power generators concerned about
how renewable energy was in fact
depressing power prices.
Like all good PR spin it is built on a few
grains of truth that can exploit people’s
preconceived beliefs that renewable energy
is expensive, while coal is cheap.
South Australia does have one the world’s
highest shares of wind and solar in its
electricity mix — 35% last financial year (41%
if you ignore imports from Victoria). To be
financially viable wind and solar generally
require prices for their power that are higher
than what other existing generators receive.
It is also true that South Australia has

PRICE PER MEGAWATT-HOUR FOR SOUTH AUSTRALIAN
BASELOAD 2016 FUTURES CONTRACT
92.0
87.2
82.4
77.6
72.6
67.9
63.1

53.5
48.7
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experienced almost a doubling in the
contract price customers pay for power from
the wholesale electricity market (a
subcomponent of retail bills) since June last
year, when it was announced that the state’s
Northern coal power station would be
permanently shut down (as well as the
already mothballed ancient coal clunker
Playford B). The chart below reveals prices
around $48 to $50 per megawatt-hour prior
to June, and then a rapid rise to around $90,
around which they’ve subsequently hovered.
The Adelaide Advertiser had taken the bait
and was unambiguous in who was to blame
for SA’s high wholesale electricity prices in
an editorial titled “SA power prices threaten
future of economy”: “SA pays around $70
per megawatt hour for wholesale power. The
AER predicts that will rise to $94 in 2018.
Victoria, in 2018, will be paying $41. SA’s
reliance on wind and solar power is
responsible for these absurd prices.”
The Australian has reported an energy
crisis has been created in South Australia
due to “over-reliance on untrustworthy and
expensive wind and solar”.
While The Australian Financial Review
editorial complained, “The South Australian
Labor government’s rush into renewable
energy, particularly wind power, … has
helped generate a surge in South Australian
electricity prices.”
Yet if you take the time to examine the
data on power generation and bidding in the
wholesale market you get a different story.
A review of generator’s bid prices into the
SA wholesale market in the months before
and after the Northern Coal Power Station
was taken off-line reveals SA wind farms,
without exception, bid their entire available
output into the market for a price less than a
single dollar. Instead they passively took the
price determined by the marginal fossil fuel
generator. And it’s not as if households with
rooftop solar are busily bidding up prices
www.ecogeneration.com.au
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FACTS AND FANTASIES
Back in 2014, the group and the Abbott
government largely failed to convince the
general public and a majority in the Senate
that slashing support for renewable energy
was a good idea. It hit a road bump when the
Abbott government’s economic modelling
showed the cost of the subsidy to support
additional supply from renewable energy
would be outweighed by savings from this
extra supply depressing the wholesale price
received by all the other generators.
So late last year the lobby group switched
to a new argument, launching a public
relations campaign aimed at painting South
Australia as an “accidental experiment” in
the dangers of high levels of renewable
energy. Yes, renewable energy is depressing
wholesale market prices, they
acknowledged. But they argued it is pushing
them so low it is increasing prices.
Uh, you ask?
In launching the public relations campaign
in October 2015 they argued: “South
Australia sources around 39% [this excludes
imports from Victoria] of its generation from
variable supply renewables, specifically wind
and solar. …The increased penetration of
these technologies has … increased volatility
in wholesale prices, it has increased the
state’s reliance on the interconnector to
Victoria and it has contributed to the closure
next year of Alinta’s two brown coal
generators at Port Augusta.
www.ecogeneration.com.au
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SOUTH AUSTRALIA’S SHARE OF ELECTRICITY GENERATION
BY FUEL TYPE (FROM 2002-03 TO POST-COAL PERIOD)
60%
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Coal

“The net effect of this is we are now
seeing increases in forward wholesale
contract prices. This reveals the simple truth
about increased use of intermittent
renewables: it cuts greenhouse emissions,
but as it forces out existing generators it
ultimately increases, not decreases,
wholesale prices.”
The logic is a bit convoluted but the gist is
that renewable energy by reducing prices
has driven Northern power station out of
business and therefore is responsible for the
subsequent large rise in prices driven by
SA’s gas power plants.
So what if we wound back the clock before
coal had to compete against wind farms and
solar panels? It turns out we’d have
experienced exactly the same thing.
Before wind and solar became significant
and Northern coal power station was going
strong, SA was very heavily dependent on
gas-fired power and its interconnection with
Victoria. What’s changed since that time
though is that the price of gas has doubled.
The chart above shows that in 2002-03
gas supplied 50% of SA’s power needs and
peaked as high as 56.5% in 2007-08 while
renewables were still less than 10% of the
market (and drought had led to less
generation available from Victoria). Also,
contrary to the Energy Council’s assertions,
SA relied heavily on imports from Victoria
via the interconnector back then. Imports
represented close to 20% of supply between
2002-03 to 2005-06, all while renewables
were less than 6% of supply.
Compared to 2002-03, gas, coal and the
Victorian imports have all ceded market
share to wind and solar. Since Northern shut
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into the wholesale market. This is not to
suggest renewable energy imposes no costs.
But these media reports indicate a complete
ignorance about how these costs are
recovered. It is certainly true that to be
commercially viable wind and solar have
required a subsidy over and above historical
wholesale electricity prices. This is provided
from the national Renewable Energy Target
scheme. But this subsidy cost is distributed
equally across all electricity consumption
around the nation; it isn’t allocated to states
depending on how many wind farms or solar
panels they have installed.
So renewable energy power plants simply
can’t possibly be responsible for SA’s
increases in wholesale power prices. In fact,
logically, all this additional renewable energy
bidding in at zero in South Australia can only
help to depress wholesale prices, displacing
the need for fossil fuel generators that are
bidding in at far higher prices.
This is where the chief lobby group for the
big power generators, the Australian Energy
Council, comes in.

down the share of gas has certainly
increased but it still remains no higher than
it was before renewables came along and
Northern was going strong. The
interconnector is also a lower proportion of
supply than back in 2002-03.
So why are power prices so high now?
Between 1998 to 2007, before gas-fired
generators began to substantially cede
market share to renewables, gas cost
roughly $4 per gigajoule. That translates to
an operating cost to generate a megawatthour of power from Torrens Island, South
Australia’s largest power station, of about
$50 per megawatt-hour.
Since then the wholesale contract gas
price has risen closer to $8 per gigajoule
thanks to the start-up of gas exports to Asia
via liquefaction plants in Gladstone,
Queensland. Interestingly, that translates to
an operating cost for Torrens Island that is
almost identical to what we see in forward
electricity contract prices of $98.
South Australia’s Northern power station
would not have been able to prevent this
hike in gas prices from flowing to power
prices. Back in 2002-03, when gas was 50%
of supply and renewables were zero per
cent, Northern power station was operating
at almost 90% of full output, which reveals
its limited scope to push out expensive gas.
It has only been with the addition of wind
and solar that SA could be shielded from the
effect of the hike in gas prices.
So in reality it is not wind and solar that
are responsible for SA’s “absurd” electricity
prices. Instead, they are largely an
unfortunate side effect of our new liquefied
gas export industry.
ecogeneration October 2016
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POLICY TARGETS

STATES OF PLAY
Bipartisan support for the national renewable energy target provides a strong incentive until
2020, writes Clean Energy Council policy manager Alicia Webb, but some of Australia’s states
and territories have higher levels of ambition.

T

he 2020 national renewable energy
target means a lot of work for Australia’s
clean energy industry over the next four
years — but then what happens? Beyond the
end of the decade, we have nothing to
encourage new renewable energy or a phaseout of old coal-fired power stations that are
long past their expected operating lives.
It’s not surprising that some states and
territories have introduced more ambitious
and longer-term targets to attract jobs and
investment from clean energy projects, such
as solar and wind farms.
Several critics have claimed these
separate schemes will distort the national
electricity market. The implication here is
that the NEM is some kind of unfettered free
market, when it is really a hugely regulated
and distorted quasi-market.
For the record, the renewable energy
industry supports a strong bipartisan longterm carbon reduction policy for the national
energy sector — one that will allow Australia
to most efficiently meet its obligations under
the Paris climate agreement.
We definitely don’t have that right now.
However, earnest discussions about the
electricity sector’s transition to cleaner
technologies started at the last meeting of
the COAG Energy Council in August, which
brought together state and federal energy
ministers. All those attending recognised the
need for change and strategic thinking to
plan for the future.
The individual state targets that have
been set are:
• ACT 100% renewable energy by 2020
• South Australia 50% renewable energy
by 2025
• Victoria 25% renewable energy by 2020
and 40% by 2025
• Queensland 50% renewable energy
by 2030
The ACT is the only region that has set a
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binding target to date, with Victoria looking
to legislate its renewable goals in early 2017.
The other states have set aspirational
targets with supporting policies to attract
more renewable energy projects.
In August the ACT announced the final
successful projects in its reverse auction
process: the third stage of Neoen’s Hornsdale
wind farm in South Australia and Union
Fenosa’s $200 million Crookwell wind farm in
NSW. They are the final links in a construction
program that will generate enough renewable
energy to power 100% of the territory’s
needs by the end of the decade.
ACT Deputy Chief Minister Simon Corbell
said in the atmosphere of uncertainty that
has prevailed at a federal level — and until
there is a compelling national consensus for

needed to invest,” D’Ambrosio says.
Investors were spooked following the twoyear review of the RET under the Abbott
Government, although confidence is
beginning to return on the back of
investments by the ACT and others.
Progress towards the various targets
remains mixed. Of the states with
aspirational targets, South Australia is
progressing very well and its target of 50%
renewables by 2025 looks achievable. The
state already gets more than 40% of its
power from the wind and sun.
Victoria and Queensland have more work
to do — particularly Queensland, where only
4.4% of electricity is generated by
renewable energy. The state government is
still working on a plan to meet its 50%

Victoria’s transition from 12% renewable energy
to 25% by 2020 looks possible but challenging.
stable and supportive renewable energy
policy — states and territories must play
a larger role.
“There are jobs and investment in
renewable energy, and state, regional and
city economies can be positioned to win
their share of the enormous growth in
investment globally and locally,” Corbell
says. “The ACT experience demonstrates the
significant legislative and policy capacity
available to state government, showing what
can be achieved quickly and at a small cost
to consumers.”
Victorian Minister for Energy, Environment
and Climate Change Lily D’Ambrosio says the
state’s renewable energy targets will
generate thousands of new jobs, particularly
in regional Victoria.
“Investors have lost faith in the national
target, but we are restoring the confidence

target, which lines up with the policy federal
Labor took to the last election.
Victoria is between the two extremes, and
its transition from 12% renewable energy at
the end of 2015 to 25% by 2020 looks
possible but challenging. Its share of
renewables will need to about double in five
years. For one of Australia’s most coaldependent states, much will need to change.
And while a strong national policy remains
an elusive dream, the action by the states
and territories is helping the return of muchneeded investment confidence to the
renewable energy industry.
Interested to know more? The All-Energy
Exhibition and Conference in partnership with
the Clean Energy Council has a session on state
government initiatives in Melbourne on Tuesday
October 4 at 11am. Registration is free.
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TRIO-50.0-TL.
You won’t believe it’s a string inverter.

The TRIO-50.0 combines the performance and price advantage of a central inverter
with the flexibility and ease of installation of a string inverter. With its three-phase,
transformerless technology, modular concept and installation versatility, the TRIO-50.0 was
designed specifically for commercial and utility-scale decentralized installations. So if you’re
looking for the flexibility of a string inverter with the power and cost advantage of a central
inverter look no further. The TRIO-50.0-TL.
For more information: www.abb.com/solarinverters

TRIO-50.0_A4 ad for Ecogen
ECO1016_AllAds.indd
19 magazine.indd 1

8/23/2016 10:45:45
AMPM
12-Sep-16
12:40:19

SOLAR

RAYS OF HOPE
If you think we’ve seen the limit of solar’s potential, veteran PV scientist Pierre Verlinden
is here to tell you the technology still has a lot to offer up.

T

he renewable energy world may seem
very modern and urgent but search long
enough and you’ll find folk who have been in
the game a very long time.
Trina Solar international technical director
Pierre Verlinden has been testing the limits
of turning sunlight into electricity since the
1970s. In June he was awarded the William R.
Cherry Award for his contribution to the
industry and over recent years his team has
achieved world-record results in cell and
module efficiencies.
The Belgian-born Australian works mainly
in China and his association with Australia
today is mainly through Trina’s research
work at UNSW and ANU.

Pierre Verlinden

What did you expect for solar when
you started in the industry more than
35 years ago?
I started working on solar photovoltaic
technologies in 1979. At that time, the
motivation behind PV research was primarily
the space programs and the economic, social
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and educational development of Third World
countries. I expected an exponential explosion
of the PV market … in the next five years. For
the following 15 years the expectation
remained. It finally did happen by the end of
1990s. I was dreaming the development of PV
market would start in the Third World
countries before our well-developed countries.
I was wrong. The PV market boomed in places
where the baby-boomers, with lots of
disposable income and with a dream of solar
PV generation for their home, started to make
their dream come true.

households or commercial companies have
PV, we have to expect that within 20 years
every house will have its own PV array.

Bloomberg expects utility-scale solar to be
60% cheaper by 2040. What do you think?
I agree. The cost of manufacturing PV
modules is still going down at an impressive
rate, greater than 10% a year. All the other
costs will continue to go down. I am fairly
confident that we will reach that projection.
How will residential solar uptake be
affected by growth of utilities-scale solar?
Globally, all three market segments
(residential, commercial and utility-scale)
will continue to grow, at about the same rate.
This will vary from country to country. For
example, in Australia, the PV market was
essentially a residential one from 2002 to
2014. The commercial and utility-scale
applications are now growing very fast in
Australia. In China, the situation is almost
exactly the opposite.

What holds us back from 100% conversion
of light into energy?
The temperature of the source (the sun, in
this case) and of the receiver (the solar cell)
are the fundamental limiting factors for the
photovoltaic conversion efficiency, keeping it
below 90%. There are several concepts that
would allow reaching PV efficiencies in the
range of 80%. The most practical concept
consists in superposing solar cells with
increasing band gap and using concentrators.
This concept would allow conversion of
almost the entire solar spectrum while adding
the voltage of all the different superposed
cells. Under concentration, this multi-junction
cell concept has already demonstrated 46%
efficiency with a four-junction two-terminal
device. There is a good chance researchers
will reach the 50% efficiency threshold
before the end of the decade.

What holds homeowners back from
residential solar in markets where uptake
has been slow?
Mostly the initial investment but also
ignorance about the technology. We need to
continue the education of the people, not
only about the technology but about the
economics of PV. The current PV market can
be compared to the car market in the 1960s.
Even if today only a small percentage of

What limit do you think exists
for conversion?
If we think about efficiency independently of
cost, I believe that by 2035 we would have
multi-junction solar cells with efficiencies
reaching 60%. In theory, we should be able
to reach about 85% as a possible ultimate
limit, but I am not sure how practical it would
be and when we would reach this value. Not
during this century.

How do you expect solar uptake in slow
markets to respond once battery costs
come down?
Slow markets are driven by capital
investment constraints. Batteries should be
interesting mostly for retrofit; that is, people
who already have made the decision to
install a PV system and are unhappy with the
price they receive from the utilities.
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5 MINUTES WITH

5 MINUTES
WITH ADAM BERRY
Imagine a web platform which allowed you pull apart and analyse national power usage
like a giant Lego set. Sound hard? It’s this guy’s job to build it.
In as few words as possible, what is the
CSIRO’s energy use data model?
It will be a central web platform to capture
Australia’s energy use, including half-hourly
energy consumption, demographics, building
characteristics, appliance uptake, weather
and more. It will provide a way to connect all
those pieces of data to detail what influences,
drives and predicts energy behaviour.
Why has this vital piece of the energy
puzzle been missing for so long?
At the moment, energy data is held by
numerous parties, formatted to different
standards and access is often poor or
restricted. The model won’t just collect and
publish existing data, it will deliver new
datasets as well.
Dr Adam Berry is the energy research
group leader of the CSIRO Grids and
Energy Efficiency Systems Program.
He leads a group of computer scientists,
engineers and economists focused on
the efficient integration, operation and
planning of Australia’s energy systems,
from small-scale air-conditioning to the
national networks.

Who will get the most out of it?
It will help government, industry, energy
researchers, policy-makers, regulators,
market operators and consumers explore how
we are using energy in Australia, from
individual energy users to large-scale
populations.
Will it favour the use of renewables?
There is plenty of solar data available but
not enough of it helps us understand how
gross solar output changes over time in the
real-world, what factors best predict uptake
and how our energy consumption behaviour
transforms after solar is installed; for
example, does energy consumption increase
once a solar panel is installed?
How are demographics important in
understanding energy use?
We know surprisingly little about the energy
consumption of Australian households. By
linking household characteristics such as
demographics, building type and appliance
usage, we can help to forecast future energy
use, understand how electricity prices affect
consumers and see where energy products
and services can deliver the most value.
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Will a model encourage energy efficiency,
optimal supply or a little of both?
Accurate energy data will help us better
understand Australian energy consumers
and consumption. If we know our consumers,
we are more likely to get every part of the
energy system right — from energy efficiency
through to optimal supply.
Modelling renewable energy supply will
involve forecasting the weather, but how
good are we at doing that?
EUDM will provide data that will improve
energy forecasting by better explaining the
links between energy consumer behaviour
and weather. Importantly, if we link real
observed solar PV output with accurate
weather data, we can better understand how
distributed small-scale renewables operate
in the real-world and therefore forecast their
impact and performance.
Who will be able to use the platform?
The website will be available to anyone, but
it is designed for energy researchers with a
strong technical base. If you love energy
data, you will love the EUDM — it is a platform
built for data geeks like me!
What are some gaps you anticipate seeing
when all the data is in one place?
Early on, the key gaps will likely be gross
solar PV data (we will have plenty of net
solar data, but gross is more difficult to
acquire) and data for those living off the grid
or in remote micro-grid environments. We
are always looking for more data — so if
EcoGeneration readers have a great source
I encourage them to reach out to us!
How did you end up in the job?
My whole career has been about data. My
background is in computer science and
artificial intelligence, which is about how we
use data to make the right choices. At
CSIRO, we have always been passionate
about getting the evidence right.
www.ecogeneration.com.au
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SOLAR BUSINESS

LIGHTING LEADS TO THE SUN
Lighting brand Beacon followed the energy efficiency path to solar and is preparing for a busy
future as consumers get wise to their energy use.

N

ext time you’re whizzing around above
Melbourne look out the window and see
if you can spot a beacon of inspiration for all
devotees to energy efficiency. Written eightPV-panels tall on a warehouse roof in
Derrimut you’ll spot the word BEACON,
marking the distribution centre of a company
which has grown since 1974 to become
Australia’s largest specialist lighting retailer,
with more than 96 stores nationwide.
The 100kW installation is more than a
practical power source for Beacon. It also
announces the company’s capabilities in the
commercial solar industry.
The Beacon Solar brand was established
in 2008, as part of a natural growth into
energy efficiency, explains CEO Glen
Robinson. “With the Beacon Lighting brand
already leading the way in energy-efficient
lighting, moving into solar power was the
perfect opportunity to offer renewable
energy solutions for a greener planet.”
Robinson says Beacon Solar, a listed
company worth about $370 million, will
assess energy efficiency opportunities for
its customers depending on their specific
requirements, such as thermal energy
storage, commercial lighting retrofits,
solar power and batteries, HVAC and
process efficiencies.
“What makes Beacon Solar different is our
increased focus on a total cost-effective
solution for businesses, including design,
delivery and monitoring,” says business
manager for solar and energy efficiency Mani
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Kaparakis. “We work with a range of different
businesses across the commercial and
industrial sectors throughout Australia to
effectively reduce their energy consumption.”
Beacon Lighting’s long-run stability and
financial strength are a benefit to its solar
business, Robinson says, which has had
success with power purchase agreements
and large-scale solar projects including work
for LendLease, Grocon, Stockland and
government bodies.
The “Beacon” array on the distribution
centre took a team of nine installers two
weeks to complete, using 384 Seraphim
polycrystalline panels and three Zeversolar
Zeverlution Pro 33kW inverters. The project
includes a Tesla electric car charger and
custom-designed display in the reception
area. The installation reduces energy
consumption for the Beacon Lighting
business and delivered an attractive ROI,
Kaparakis says.
Back in the old days it was enough for
Beacon to provide light, but as technology
changes and energy efficiency becomes a
prime focus the company’s core motivation
has shifted from illumination to energy
efficiency, Kaparakis says.
Most customers might think their energy
problems will be solved if they install solar,
but there may still be plenty of money saved
by solving a lighting problem. It isn’t as
straight-forward as replacing fittings; lumens
are measured, glare is measured and an
assessment is made for minimum light

requirements. (Beacon’s engineers find overillumination is common at commercial sites.)
Where HVAC can consume up to 60% of
the power that feeds an office, if 40% is
used for lighting then an LED upgrade can
see power bills shaved by about 25%,
Kaparakis says.
“LED is huge,” he says. “It’s a core part and
key driver of the lighting business today.”
Consumers are walking into Beacon
outlets eager to have queries on the
technology answered. Residential users of
LED have caught on faster than the
commercial market, he says, but inquiries
from office managers are growing.
The pipeline of rundown office blocks
laden with energy-hungry outdated
technology is stuffed full, and something has
to give (see our cover story on page 56).
There’s a bit of hesitancy among most
businesses to spend money, whereas
residential owners are keen to buy
technology where the payback period can be
as short as one to three years.
“The first thing you do to improve energy
efficiency is your lighting,” Kaparakis says.
But there follows a warning: Only use quality
product. Cheap, nasty products are a false
economy, and some buyers have been
caught out. Upgrading lighting is not simply
a job of replacing units with the lowest-cost
equivalent, unless you want to run the risk of
investing twice in two years. The lifespan of
a quality LED can be a minimum 20,000
hours, Kaparakis says, or 15 to 20 years.
www.ecogeneration.com.au
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NEW ENERGY

ON THE CIRCUIT
MPower’s journey in renewable energy and storage has its roots in remote Australia
but its latest solutions are pitched at the mainstream.

A

lthough it feels turbulent and fastevolving, the green energy industry
didn’t take off yesterday. Many big names in
the sector built their reputations alongside
milestone projects well before much attention
was being paid to things like “storage
solutions”. MPower was one of them.
EcoGeneration met with Nathan Wise,
CEO of MPower’s parent company Tag
Pacific, to talk about its plans.
MPower has been one of the stalwarts of
the solar industry, from both a
distribution and large-scale project and
technology development perspective.
What does the company look like today?
Our fundamental activities haven’t changed
much over the years, but we’re much more
integrated and certain parts within the
group have developed exponentially.
MPower Projects has always developed
bespoke, innovative solutions for the power
generation requirements of our customers
— only more so today than ever in the past.
At the same time, MPower Products and
MPower Pacific have been developing their
distribution of power-related products
across Australia, New Zealand and the
Pacific Islands, working with our channel
partners to provide products and services
for solar PV, utility, recreational,
construction and many other markets.
Over the past several years we have taken
steps to bring solar PV and energy storage
into much clearer focus. It’s evident in
projects like the hybrid system we completed
at Yungngora, the 1.7MW solar project at
Weipa and the 5MW solar project in Samoa.
And it’s working; in the last year renewables
accounted for a major part of our revenue.
How did the company become involved in
energy storage?
Our journey with energy storage started
back in the 1990s, when we were pioneering
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the first combination of solar PV and lead
acid battery technologies for remote off-grid
installations. Back then, energy storage was
more a conversation with the utilities.
In 2013 we developed our patented Grid
Stability System to facilitate the integration
of solar PV into an existing network for three
remote communities for Power & Water
Corporation in the Northern Territory. Our
proprietary smart systems have evolved
from there.
The energy storage market is developing
quicker than some ever expected, but we
think we’re ahead of the curve when it
comes to understanding energy storage
requirements, both in terms of scoping and
implementing our range of solutions. For
example, we were asked to get involved in
the residential energy storage trial AusNet
Services was running in Victoria.
What did the AusNet Services trial entail?
In essence, a smaller scale Grid Stability
System solution was developed to understand
how to manage energy storage on the grid
and how the technology could be used to
control and smooth PV-produced power.
We installed residential energy storage
units with 3kW of solar on 10 different
residential homes and designed the system
so it could be controlled and integrated
remotely from a central location. The threeyear trial revealed we could limit the
residential demand by charging the batteries
during the day with solar. Then, when the
power limit of the residence was exceeded,
it would be taken from the storage unit
instead of the grid.
We’ve gone through different stages with
trials and modifications. Conceptually, all
remote energy storage sites could be
mapped and managed from a central
location, to see how much storage each
resident has and needs and how the system’s
or communities’ storage can adapt and

Nathan Wise
respond to demand. This trial is a pre-cursor
to how batteries, solar and the grid will
work together.
And you’ve built Australia’s first utilityscale storage solution, right?
MPower recently completed and
commissioned a large-scale, 800kWh
lithium-ion energy storage system for the
University of Queensland, Gatton Campus.
The university’s research will essentially
stress test the advances in lithium-ion battery
technology, in preparation for the full-scale
commercialisation of large-scale storage,
sitting alongside large-scale PV installations.
What else is in the pipeline for you?
We’re launching new energy storage
solutions from our partners Delta and
Trinabest at the All-Energy exhibition in
October. We have spent a lot of time getting
our offering right. We believe that our offer
will be best-in-class and provide the optimum
solutions in the residential energy storage
space, for both the retrofit and new
installation markets.
www.ecogeneration.com.au

13-Sep-16 12:17:11 PM

C

M

Y

CM

MY

CY

CMY

K

ECO1016_AllAds.indd 27

09-Sep-16 5:14:10 PM

METERING

Landis+Gyr CEO Adrian Clark

THINKING INSIDE THE BOX
A long-time monopolist has adapted to meet an expected surge in demand for smart meters,
as consumers and retailers reinvent and renegotiate the energy market, writes Jeremy Chunn.

I

f the next must-have item for energy
conscious householders is a battery, the
essential accessory will be a smart meter
— whether they know it or not.
Fitting a battery and smart meter makes
sense as feed-in tariffs end and the
possibilities of a smarter grid come closer
to being reality.
AGL’s vision of a “virtual power plant” for
South Australia, announced in August, would
be pretty meaningless without the free
passage of data between solar PV systems,
the 1,000 grid-connected batteries and the
network so that delivery of electricity can
be optimized.
To meet what it expects to be a leap in
demand for intelligent systems, utilities
smart meter company Landis+Gyr has
launched intelliHUB, making it the only
Australian-based metering technology
company to attain full meter and meter data
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provider accreditation from the Australian
Energy Market Operator.
“When you go from a meter that collects a
single data point over three months to
having half-hourly interval data about your
consumption the possibilities are great,”
says Landis+Gyr CEO Adrian Clark.
“The opportunities that smart technology
in general really provides is a step change in
the amount of data available to the industry
and people who are looking to create new
products and services.”
Clark says AEMO accreditation gives
retailers confidence intelliHUB can manage a
large scale rollout.
“Over the past five years Landis+Gyr has
delivered over 2 million smart meters in
Australia and New Zealand,” he says.
Managing energy use will become a
mainstream pursuit once partnerships with
retailers are established, he reckons. “It
www.ecogeneration.com.au
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METERING

“You’re seeing a lot more retailers focusing on the customer experience,
thinking about more innovative ways to engage … as opposed to just having
a very negative defensive view about energy being the key commodity.”

helps retailers ensure consumers have
access to the latest technology so they can
manage the amount and cost of electricity
consumed from the grid,” he says. “It also
means residents with solar panels can use
smart meters to better utilise the power
they generate.”
When the NSW solar bonus scheme ends
on December 31, customers in the state will
be able to switch to net metering — paying
only for electricity that is used over and
above that generated by rooftop PV solar
systems. Smart meters are expected to
become more popular as consumers look for
solutions to help optimise power use and use
of stored power when prices are high.
As renewable energy incentives end, Clark
expects householders will ask themselves
how to optimize consumption.
“I have solar panels on my roof and I’m
certainly focused on making sure I consume
as much electricity when that solar is able
to operate,” he says.
“You need smart metering, you need the
data it can provide to optimize how you
consume electricity in conjunction with
solar. That’s the single biggest opportunity I
am seeing with the changes coming with the
solar bonus coming to an end in NSW.”
Consumers can do their homework and
choose a metering provider or a retailer can
pick one on their behalf. In that case the
retailer becomes “metering coordinator”,
which carries a duty of care responsibility.
Landis+Gyr has also launched the grandlynamed “bill of the future”, which not only
gives you the bad news about how much you
have to pay but also includes a prediction of
future consumption to greater than 90%
accuracy, the company claims.
Delivered to your phone, the bill can even
identify appliances that aren’t working
efficiently. “It’s simple machine learning
using the metering data,” Clark says. “That’s
a real opportunity for customers to get
notifications when things are not performing
the way they should.”
With the right technology in place, Clark
www.ecogeneration.com.au

ECO1016_intelliHUB.indd 33

expects the retailers will get busy dreaming
up ways to optimize the way we consume
electricity. If it sounds unusual that a retailer
should supply its customers with tips on
ways to spend less on its products and
services, Clark thinks to do otherwise would
be slow commercial suicide.
“You’re seeing a lot more retailers
focusing on the customer experience,
thinking about more innovative ways to
engage, so they keep as many of the good
customers and turn them into value-added
customers … as opposed to just having a
very negative defensive view about energy
being the key commodity.”
There is always the possibility that
consumers may one day start selling power
to each other, but Clark says the bigger
question is whether they’ll feel inspired to
participate. There aren’t any barriers to
trade between consumers, he says, but the
“sweet spot” will probably be reached when
storage and associated distributed
generation are more common. “That’s when
you can start to probably look at how you
can offset those energy efficiencies and
demand response benefits in conjunction
with your localised generation and peaking
issues on the network.”
Landis+Gyr has pedigree in the smart
meter game from almost 90 years of
monopoly electricity and gas meter supply in
Australia. It also supplied the majority of
meters into the Victorian smart meter
rollout, Clark says. About three years ago
the decision was made to expand in the
Australian and Asia-Pacific smart meter
markets. Most customers in Victoria have
two-way communicating smart meters and
forward-looking retailers were looking at
metering as a service.
“You’re starting to see a lot of innovation,
a lot of focus on those customer benefits
and the key point there is that with that
extra data and availability of that data there
is now starting to be a lot of solutions and a
lot of thought going into products that can
maximize that,” he says.

“When I look at all the markets we operate
in around the world Australia is one of the
most exciting ones because there is such a
high penetration of renewables at a
domestic consumer level, and I think
Australia will be a leader globally around the
introduction of batteries.”
Will smart meters change the architecture
of networks and grids? Clark expects the
rollout of smart meters will enable
optimization of low-voltage networks.
“Low-voltage networks are starting to see
power quality or voltage rise issues which are
generated as a result of higher penetration
of solar, so having data and being able to
understand that low-voltage network means
that you can plan and operate it and
hopefully invest your capital as efficiently as
possible to operate the low-voltage network.”
Victorian utilities are looking at ways
metering data can be harnessed, he says.
There are a lot of things that can be done
with data analytics, such as improving
outage reporting, outage management,
power quality and general planning and
operating of the network.
“A lot of grid operators have been
planning and operating networks for a
hundred years a certain way with a certain
approach and at the extreme if you really
use this data you are going to turn a lot of
those processes on its head,” he says.
“That’s a major leap forward but it’s one that
requires careful introduction into any of
these utility businesses.”
Do we need a network at all? Sure, there’s
a lot of talk about going “off grid”, but Clark
is a big proponent of a happy medium where
an active grid augmented by actively
managed distributed storage and energy
“will get you the best green and economic
outcome for consumers and broader
community and society”.
Utilities are starting to change the way
they look at the problem, he says. In the
meantime, retailers need to work out how to
design products around the deluge of data
that’s about to hit them.
ecogeneration October 2016
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BIOFUELS

ONE FOR
THE ROAD
The internal combustion engine is still our primary mover, writes Jeremy Chunn,
and Australia’s biofuels sector is doing all it can to clean things up.

A

ustralians rank way up there for having
solar panels fixed to their rooftops but
we’re wary about relying on renewable
energy sources for our precious cars.
Whether our reluctance to buy electric
vehicles has something to do with “range
anxiety” or not, motorists are still filling up
with dirty fuels.
It’s a hard road for the local biofuels
industry, which turns out bioethanol (or E10
as it’s known at the pump) and biodiesel.
Until motorists instinctively reach for the
bio-blend pumps the sector has had to rely
on “government certainty” to help it get on
its feet and grow, says Mark Sutton, the CEO
of the Biofuels Association of Australia
(which hosted the National Biofuels
Symposium 2016 held in Brisbane in August).
“There needs to be an education
campaign about the benefits of biofuels,”
Sutton says.
That’s about to happen in NSW and
Queensland. A biofuels mandate introduced
in Queensland from January 1 will set a
3% floor for ethanol and 0.5% for biodiesel,
following a NSW mandate which has been
in place for eight years of 6% ethanol and
3% biodiesel.
If those levels sound low consider that it’s
up to retailers to achieve them by offering
biofuel mixes at the pumps, but many
consumers have been slow on the uptake.
The Australian biofuels sector is pretty
much all about transport, Sutton admits,
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whereas around the world it can also take in
heating, electricity and co-firing power
plants. But local capacity is about to be
extended. NSW company Southern Oil has
started an advanced biofuels pilot project at
Gladstone, Queensland, to produce fuel for
military use and potentially jet fuel. Air
travel is an extravagant contributor to
greenhouse gas emissions and airlines
around the world have moved to cap
emissions at today’s level by 2020, Sutton
says. “We’re starting to see the new
generation of biofuels. It’s a completely
different process to make jet fuel.”
Virgin Australia and Qantas are keeping
an eye on the project as a source of local
supply should they commit to running
greener fuel through their turbines. The
plant “potentially” may also play a role in the
US navy’s green fleet program, he says.
“It’s possible down the track they may want
to port somewhere in north Queensland and
fill up with green fuel.” The Australian navy
is also a likely client.
Biofuels in Australia are made from waste
products — starch, molasses, sorghum,
tallow and cooking oil — and the concern
about farms of raw materials muscling out
native growth or food crops doesn’t apply
here, Sutton says. But is there enough waste
product to satisfy the hoped-for boost in
demand? There is competition for feedstock
(sorghum is also used as animal fodder), “but
if [the raw materials] are part of the recycle

process there is definitely scope to grow the
industry,” he says. A more obvious
constraint on growth has been a change two
budgets ago to the federal excise
arrangement and producers’ grant program.
The revision put a stop to offshore
producers claiming grants at home and here,
or “double dipping”, Sutton says. “It was
understandable the government wanted to
close that loophole but it put the industry
under an enormous amount of pressure.”
Certainty has returned to the sector, and
now the real issue is convincing motorists to
choose the biofuels option. “That it’s a good
product, that it’s a sustainable product, that
it creates jobs — that’s the issue.”
Looming in the rear-view mirror, of course,
are the electric vehicles which will take over
the streets — if some predictions are accurate.
Until that day there are plenty of hybrid
vehicles driven by green-minded motorists
that need fuel. And unless the surge in EVs is
charged with energy from renewable sources
it will most likely be coal-fired plants that are
called on to fill their batteries.
“If we’re using electricity in Australia
from brown coal or coal-fired power
stations then we’re not really reducing our
carbon footprint,” says Sutton, who
acknowledges Tesla’s “impressive”
ambitions. “There definitely is a space for
biofuels; there are studies that say we’ve
got another 25 or 30 years at least [before
EVs are ubiquitous].”
www.ecogeneration.com.au
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Energy storage solutions
From residential up to utility scale
At Ingeteam, we apply the concept i+c to every project we undertake —
innovation to find the best solution and commitment to provide the best service.
Ingeteam’s experience in power electronics (more than 30GW installed), together
with our in-depth knowledge in the field of generation, protection and control,
make Ingeteam the best option for resolving grid-related problems.

VISIT US AT ALL ENERGY AUSTRALIA
4-5 October
BOOTH#2334

Our product range offers a flexible, modular solution for storage, voltage/
frequency control and supply quality requirements. At residential scale, we offer
a single-phase battery inverter (3 to 6 kW) that integrates a PV input, allowing the
connection of a PV field and a battery bank to a single power inverter.
The formula of the new energy
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australia@ingeteam.com
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COMMENT

DISRUPTORS CIRCLE
ENERGY GIANTS
Electricity retailers need to embrace new technologies or suffer the consequences,
writes Mojo Power CEO James Myatt.

I

n late August, at a Committee for
Economic Development lunch, AGL Energy
CEO Andy Vesey told the audience:
“We reward disloyalty because … I only
talk to you about a good deal if you
threaten to leave me, and if I want your
business I have to steal you away from
somebody else. The bulk of my customers
that are not disloyal never hear from me
and are totally uninformed about what’s in
their own best interests. That’s the recipe
for digital disruption.”
Unfortunately for Vesey, he couldn’t be
more on the money. The deregulation of the
energy market in NSW and Queensland by
state governments has paved the way for
digital disruptors to provide consumers with
alternative options and cheaper prices than
the big retailers.
Renewable energy is at the forefront of
the shift and demonstrates how the big
retailers need to stop taking their loyal
customers for granted or they will continue
to be vulnerable to disruptors.
The acceleration in the take up of
renewables and new technology over the next
two to three years will be unprecedented.

James Myatt
is CEO of Mojo
Power.
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The energy market of tomorrow will be a
completely different landscape to the one
of today. Advances in technology and a
reduction in the cost of that technology will
result in most of our energy coming from
batteries and solar panels.
Driving this demand is India and China,
whose governments have been encouraging
distributed generation, which causes less

30% less than other retailer’s standing
tariffs (before costs).
Australian families now have a retailer
absolutely aligned to their desire to pay less
for the electricity they need because we
don’t profit from our customers consuming
more electricity. All Mojo customers,
whether new or loyal, receive the same low
prices for their area.

The big retailers need to stop taking loyal
customers for granted or they will be vulnerable.
strain on the transmission grid. This year
alone, India announced that it would install
20GW of new solar capacity through the
provision of accessible grants and China said
it added 3.3GW of solar capacity in the first
half of 2016.
This combination of battery and solar will
see overall grid consumption decline
considerably and retailers like Mojo have
adapted and will be able to capitalise on this
shift to renewable alternatives. Our plans are
to offer a combination of battery and solar
solutions. This suits our already tailored
technological solutions, on offer through our
smart meter — something which many of our
competitors don’t offer.
We are already providing consumers with
a radically different way to access electricity.
In a world first, we don’t profit by selling
more power to our customers — who are able
to access our wholesale rates for their
household electricity through a flat monthly
subscription, called an EnergyPass, often at

On August 19 at the Council of Australian
Government Energy Council,
Commonwealth and state energy ministers
met to discuss electricity pricing, among
other issues.
Federal Environment and Energy Minister
Josh Frydenberg urged a new commitment
from council members and ministers to
reform pricing, to focus their attention on
the integration of energy and climate change
policies and to recognise the rapid
transformation changing the size and speed
of the industry.
While this is all-important, consumers
stand to gain the most benefit from a
government that helps alert consumers
to how much choice is out there, and how
risk-free and easy it is to switch.
The age of digital disruption is upon the
energy industry, coupled with the rise of
renewables. Electricity retailers need to look
towards the future and embrace new
technologies or they will be left behind.
www.ecogeneration.com.au
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INVERTER ARCHITECTURE
IN COMMERCIAL SYSTEMS
With higher revenue and lower operations expenditure, module-level power electronics
provide superior lifetime value, writes Lior Handelsman.

T

he inverter landscape in the commercial
PV market is rapidly evolving. Evolution
is being driven by the growing role inverters
have in upfront costs (capital expenditure)
and ongoing costs (operational expenditure)
of commercial PV systems.
As the brain of PV systems, inverters are
responsible for monitoring and managing
energy generation. While they may only
account for about 10% of the system cost,
they manage 100% of system production
and control operations and management
expenses by enabling PV asset management.
Because of this, there has been a growing
trend to move towards string inverters and
module-level power electronics technology
in commercial systems.
Central inverters were the standard for
commercial systems, mainly because of the
economy of scale which allows lower cost
per watt for large inverters, thus decreasing
the upfront cost of a commercial PV system.
But as the industry has matured the cons of
central inverters have become apparent.
Central inverters require a large footprint
of land. They also require expensive
maintenance contracts and can only be
serviced by specialized teams. In addition,
generally inverter malfunction results in
downtime in a significant section of the
array, leading to revenue losses.
These disadvantages, along with the

Lior Handelsman
is vice-president
marketing and
product strategy
at SolarEdge,
which he founded
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11 years at Israel’s
Electronics
Research
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decreased cost per watt of string inverters,
have prompted the transition to a
decentralized architecture that uses multiple
string inverters instead of central inverters.
According to research firm IHS, the market
share of string inverters grew from 28% in
2014 to 34% in 2015. The main drivers are
ease of operations and management, simple
replacement (requires fewer employees on
site and fewer skilled employees), higher
system uptime and lower land use. An

module-level monitoring and remote
troubleshooting can decrease revenue from
reduced system uptime and increase
operations and management costs.
Because of these drawbacks, the same
trend that is shifting the commercial market
layout to string inverters is continuing to
advance it towards including module-level
optimisation. Module-level power electronics
offer increased power production by not
only eliminating energy loss for module-level

Module-level power electronics offers enhanced
maintenance and remote troubleshooting.
additional benefit of string inverters is that
they provide multiple maximum power point
tracking and higher-resolution monitoring
than central inverters. However, the
traditional topology of string inverters, still
used in the majority of commercial
installations, has a number of drawbacks.

MODULE MISMATCH
Commercial systems using traditional string
inverters suffer from decreased output
caused by module mismatch. Since modules
are wired in a series, they usually do not
work at their maximum power point and
therefore suffer energy loss. This topology
also suffers from design limitations (that is,
strings need to be at the same length, use
the same type of modules and be positioned
at the same angle).
Installation constraints result in wasted
roof space or unnecessary duplication of
balance of system components. Additional
drawbacks are safety concerns and lack of
insight into module production and remote
troubleshooting. Safety standards or
insurance requirements can require the
addition of costly equipment. Lack of

mismatch but also allowing optimal roof
utilisation and installation of more modules
through constraint-free design.
In addition, module-level power
electronics offers enhanced maintenance
and remote troubleshooting, which reduces
lifetime operations and management cost.
Inherent to module-level power electronics
technology is its ability to reduce safety
risks for fire fighters, installers and
maintenance personnel by enabling modulelevel shutdown of high-DC voltages.
Even though module-level power
electronics technology has become a larger
part of the commercial market, there is still
room for growth. Solutions with modulelevel power electronics offer investors and
system owners potentially higher revenues
throughout system lifetime because they
enable more revenue generation from the
system and the ability to future proof their
asset against some unexpected variables
that could lead to underperformance from
module-level mismatch.
With higher revenue and lower operations
expenditure, module-level power electronics
provide superior lifetime value.
www.ecogeneration.com.au
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A NEW BALANCE OF POWER
The emergence of the “prosumer” heralds a shift in how energy will be generated, distributed
and consumed. For those who embrace this change there is much to gain, writes Simon Mouat.

F

or more than 100 years the traditional
energy model has remained unaltered.
Power flowed one way — from generator to
consumer. Critical to economic growth, the
utilities industry enjoyed nearly autonomous
operations. But the traditional energy model
has become outdated.
Our changing climate has driven
renewable energy policy to the forefront.
Energy efficiency has become a priority over
energy infrastructure. Smart meters and
smart grids have brought big data to utilities
and consumers, and solar panels along with
electric vehicles have hit the mainstream.
Today, the energy model has been
replaced by the two-way transmission of
energy. For the first time, utilities and
consumers are on an almost equal footing.
With the technology to generate, store and
monetise their own energy, consumers have
begun to morph into “prosumers” — and
they’re reaping the rewards.
An example is Apple. In 23 countries Apple
runs entirely on power generated from the
sun, wind or water. In June, the company
took this one step further — looking to sell
excess energy from its solar generators.
Apple has requested the US Federal Energy
Regulatory Commission grant this new unit,
Apple Energy LLC, the permission to sell
power on wholesale markets in the US.
While Apple offers an example of the

Simon Mouat is
vice-president of
energy in Australia
for Schneider
Electric. He has
more than 25
years’ experience
in the energy,
IT and telecommunications
industries.

40 /

ecogeneration October 2016

ECO1016_Schneider.indd 40

prosumer at scale, there are steps that any
business can take to reap the rewards
offered by the prosumer movement.
Firstly, the increased availability and
accessibility of intelligence enables users to
get smart about energy consumption. Smart
meters help homeowners and businesses
track their usage and identify cost saving
opportunities. In corporate settings,
intelligence on energy use can be shared
with staff to encourage them to cut usage.
Secondly, powerful financial incentives
exist for energy consumption in a pre-set,
predictable way. Power utilities and grid

The prosumer
movement is helping
the utilities industry
meet new challenges.
operators in some regions have introduced
smart grid programs to encourage
commercial and industrial consumers to use
energy management best practices,
especially during peak times.
Thirdly, with the price of renewable
technologies falling fast, the generation and
storage of energy is no longer out of reach
for the majority. More than 15,000
Australian businesses have adopted solar
panels and about two million Australians are
making good use of the sunshine through
the installation of rooftop solar panels.

A ROLE FOR UTILITIES
While the opportunities for the prosumer are
clear, perhaps less obvious are the benefits
this movement presents utilities. Our
increasing demand for energy is putting
strain on ageing generation and
transmission infrastructure. New renewable
energy is coming online but is inherently

intermittent. This is all contributing to a grid
that is more difficult to balance as well as
volatile energy pricing.
The prosumer movement is helping the
utilities industry to meet some of these
challenges through more effective
management of demand.
In its simplest form, demand response
occurs when a grid operator identifies a
customer who has consumed a large amount
of energy and requests him or her to limit
use for a period — often in exchange for an
incentive. By implementing these demand
response programs, utilities are able to
optimise the grid rather than expand it.
Advancements in technology have enabled
utilities to automate this process.
Demand response also gives consumers
the opportunity to adjust their power usage
in response to grid conditions or price
signals. Some consumers opt to turn on local
generators and remove the need to limit
energy use, or monetize their excess power,
supporting the needs of the grid at the time.

THE WAY FORWARD
The integration of renewables brings risks in
terms of safety, reliability and efficiency.
Supply can be intermittent and technologies
can be more exposed to wear and tear.
Demand response programs also present
challenges. Utilities and businesses need to
weigh investment in new technologies, with
impact on costs and varying energy supply
needs to be monitored to ensure critical
systems are not left without power.
However, through the closer collaboration
of utilities and consumers, supportive
regulation and the wide-spread availability
of smart technologies, these challenges are
surmountable. The emergence of the energy
prosumer heralds a shift in how energy will
be generated, distributed and consumed in
the future. For those who embrace this
change, there is much to gain.
www.ecogeneration.com.au
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STORAGE

ENERGY
UTOPIA
FACES A BATTERY
OF TRIALS
A trial of storage and management has shown how
hard it can be for householders to optimize their
energy use, writes Dean Condon of Ergon Energy.
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STORAGE

S

mall-scale energy storage systems are a
game-changer opportunity for customers,
networks and retailers in the space of
residential energy provision. The solar PV
systems wave has well and truly hit. This has
enabled small energy users to take energy
pricing into their own hands to some degree.
Residential battery energy storage systems
(resi-BESS) offer customers the ability to
store their solar PV generation and use it
later. There are also a number of home
energy management systems (HEMS) coming
onto the market that enable customers to
view and manage their energy use.
To understand how changes in technology
will affect energy usage, Queensland
network provider and retailer Ergon Energy
is running a trial of 10 customers on a single
street connected to the same distribution
transformer, with the support of the
Queensland Department of Energy and
Water Supply.
Each household has solar PV, BESS and
HEMS installed on the customer side of the
meter. Trials were conducted over 12 months,
with a second phase about to commence. In
phase one, three cost-reflective tariffs were
tested among houses where four different
types of storage systems were installed.
The customer circuits were arranged into
three groups:
Essential: light and power circuits, where
power is supplied from grid, solar PV or
battery storage.
Non-essential: cooking and shed power,
where power is supplied from grid only.
Controlled: hot water, air-conditioning, pool
pumps and bore pumps, where power is
supplied from grid only via economy tariff.
The essential circuits could use power from
the grid, solar PV or battery storage and this
choice was determined by the BESS, which
were programmed by Ergon personnel. The
BESS control algorithms were proprietary to
each vendor, were all very different in setting
up and in general all were less sophisticated
than desired or expected.
The field trial tested three tariffs with
customers in a shadow environment, so
actual costs were not incurred and a small
financial incentive was provided motivation
to change behaviour based on the tariff
details. The three tariffs tested were: time of
use (TOU), capacity (CAP) and time of use
demand (TOUD). Each tariff test was
conducted for two weeks and analysed
against each other and a control period.
Customers were given the tariff details the
week prior to testing and then notified again
on the morning the testing commenced.
www.ecogeneration.com.au
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A significant number of challenges and
barriers were encountered during the
project. Integrating BESS and HEMS
technologies into existing electrical
installations was problematic. Customers
experienced a range of issues that included
considerable switchboard modifications, lost
HEMS data, power outages, undesirable
operational outcomes from the BESS and
failure of appliances.
The HEMS was a very good energy
monitoring device, providing circuit level
data in one-minute intervals. However,
issues were encountered when attempting to
control loads. The lack of integrated

needed for demand tariffs. Customers,
energy retailers and networks have different
drivers and incentives with regard to
operating a BESS. Energy utopia is when
these stakeholders all achieve their desired
outcomes through a sustainable and costeffective model (a win-win-win).

WHAT HAVE WE LEARNED?
Customers with multiple sources of energy
(grid and solar PV), storage (BESS) and an
advanced energy management system
(HEMS) have all of the hardware required to
provide the best chance of reducing impact
from cost-reflective electricity prices.

Without an effective integrated control
system, negative grid and customer impacts
cannot be avoided.
communications between the solar PV and
the BESS also caused some issues.
There was a large variation in quality and
functionality of the BESS units installed on
this project and there were issues with all
brands of BESS. Increased cost did not
correlate with a decrease in issues. The most
expensive unit provided some of the greatest
challenges and the least expensive unit was
the most reliable but most complex to
program. The total house load was not able
to be supplied by the BESS and hence only
light and power circuits were powered by the
BESS, with grid supply the only source for
cooking, pumping and cooling loads.

This project has shown that without an
effective integrated control system, negative
grid and customer impacts cannot be
avoided. The project has also demonstrated
the amount of opportunity for further
development of BESS and HEMS to provide
improved outcomes for the customer while
remaining adaptable in the energy market.
The most likely scenario for achieving
energy utopia is with a local integrated
advanced energy management system that
can receive data from local and remote
sources, make decisions and control loads
(where desirable), generation and storage to
achieve positive outcomes for customers,
retailers and networks.

PATCHY RESULTS
Cost-reflective tariffs can provide more
accurate price signals to customers for the
delivery of energy. Time of use tariffs are
too static and do not always accurately
indicate the system or local peak. They also
encourage daily cycling of BESS, which
reduces life of the batteries when there may
not be a need to do so.
Capacity and demand tariffs provide a
good signal to customers in regard to
household power limits, but without a
suitable control system either within the
BESS or the HEMS, household load
management is almost impossible to
achieve. The time of use demand tariff was
complex and customers did not understand
it or have an energy management system
that could avoid costly impacts. A smarter
energy management system, either as part
of the BESS or as a separate HEMS, is

Dean Condon
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SWITCHED ON UP TOP
Darwin International Airport’s new 4MW PV solar array is part of a global shift
to clean energy infrastructure, writes Olivia Coldrey.

I

n May, Darwin International Airport in
Australia’s Top End switched on its new
4MW photovoltaic solar array. The project
marks the first stage of the airport’s
ambitious plan to harness the Northern
Territory’s solar resource to meet its energy
needs. In so doing, it is one of a growing
number of airports worldwide making the
switch to solar energy, motivated by a desire
to manage electricity costs and a
commitment to environmental sustainability.
The Darwin International Airport solar
plant is a fit for purpose solution developed
by the airport itself, building on parent
company NT Airports’ impressive track
record in solar generation at Alice Springs
Airport. This meant hands on involvement
through feasibility, design, construction,
tendering and project oversight.
“[M]ore commonly, sole providers
approach airports with a development
proposal and corresponding power purchase
agreement,” says NT Airports CEO Ian Kew.
“In the case of Darwin Solar Stage 1, Darwin
Airport managed the entire project from
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beginning to end and consumes all the solar
power generated for its own use.”
Building on its work at Alice Springs
Airport, the indigenous-owned engineering
and project management firm CAT Projects
developed the plant and acted as owner’s
engineer and project superintendent.

TECHNICAL SPECIFICATIONS
The 4MW plant comprises 15,000 solar
panels over six hectares, forecast to produce
100% of the airport’s peak electricity
demand during the day and 25% of its
overall energy needs. The plant operates
behind the meter as the value of energy
generated is higher than the price the
airport could achieve by feeding the grid.
The plant is powered by high efficiency
Q Cells modules, which proved capable of
tolerating the Top End’s high temperatures
and cyclonic conditions. They are
complemented by SMA string inverters,
which have a history of good performance in
NT and are relatively easy to swap in a “plug
and play” style suited to the airport’s
operational requirements. The system is
backed by engineering, procurement and
construction contractor UGL’s performance
guarantees as part of the project’s rigid
performance warranty framework.
Already northern Australia’s largest
megawatt scale PV system, Darwin
International Airport’s solar project is
progressing to a second stage that will see a
further 1.5MW of generating capacity
installed. When complete, the project will be
valued at $13 million and save the airport

about $2 million a year, representing 35% of
its total electricity cost, and offset about
7,000 tonnes of CO2 emissions each year.
NT Airports’ stakeholders have responded
very positively to its solar energy initiatives,
which underpins the company’s strong social
licence. “[T]he interesting thing is how this
good news story appeals to a wide and
varied audience,” Kew says. “Interest has
come from many different industries —
engineering, aviation, business, the
environment and local communities.”

DESIGN CHALLENGES
Safety considerations are of paramount
importance in designing a solar plant for a
busy airport. According to CAT Projects
managing director Lyndon Frearson, the
multi-faceted approvals process was
arguably the most challenging aspect: “The
land at the edge of the runway may look
empty, but it is covered with all sorts of
invisible lines that demarcate where things
can and cannot be, all to ensure safety.
Designing a PV array within that area
requires a lot of awareness and flexibility.”
The solar array’s design and orientation
needed to comply with the complex
regulatory framework Darwin International
Airport operates in. This is informed by an
unusually broad stakeholder group that
includes not only civil but also military
aircraft from the adjacent Royal Australian
Air Force Base Darwin, host to the RAAF,
Australian Army and international military
partners. Approvals were required from
multiple aviation authorities to ensure the
www.ecogeneration.com.au
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solar plant met the operational needs
of all end users, including military
aircraft not compelled to follow the
same approach angles as civilian
aircraft and helicopters that adopt
different flight paths and approaches
than fixed wing aircraft.
The array is oriented at 7.2 degrees
east of north, an angle decided after
dozens of simulations had been
Cochin International Airport in Kerala, Southern India.
carried out to identify the optimal
orientation for maximising yield while
of our sustainability objective,” says
minimising glare for safety reasons.
Palisade investment director Julian Widdup.
Obtaining and complying with
Michael Hanna, head of infrastructure,
environmental approvals was critical. The
Australia at IFM Investors, agrees. “From a
selected site feeds into the Rapid Creek
commercial perspective, stage one of the
Catchment area, which meant close scrutiny
project was delivered under budget and we
of erosion and sediment control and
will recoup our initial investment costs after
measures to protect rare fauna. The project
seven years.”
team harnessed the site’s natural attributes
The project matches the policy ambitions
to its advantage, for example by using
of the new Labor government in the
cleared, mulched vegetation to control water
territory, voted to power in August on a
flows, which can reach 125mm within 24
policy platform of transitioning NT to
hours during the wet season.
renewable energy. If Chief Minister Michael
Gunner’s target of generating 50% of the
PRIVATE SECTOR PRIMACY
territory’s energy from renewables by 2030
The Darwin International Airport project is
is adopted, NT will join the ACT, Queensland,
notable for being financed entirely by the
South Australia and Victoria in pursuing
private sector, with shareholders comprising
clear, decisive and ambitious renewable
experienced renewable energy investors
energy targets.
Palisade Investment Partners and IFM
Investors. Both firms pursue a responsible
INTERNATIONAL PERSPECTIVE
investment philosophy and the solar plant’s
The project joins a number of airports
economics and its potential for positive
powered by solar energy in countries as
environmental impact were compelling.
diverse as the United States and South
“Darwin International Airport continues to
Africa, where in May 2016 Kimberley Airport
generate very attractive ... returns for our
in the Northern Cape became the country’s
investors and reducing the airport’s overall
second to run on solar power.
carbon footprint is an important component
Cochin International Airport in Kerala,

Southern India, is the world’s first
fully solar powered airport. It has
reached this milestone in stages, first
installing a 100kWp rooftop PV system
in 2013 followed by an additional
1MWp then a 12MWp ground-mounted
PV plant on land near the cargo
complex. The system is gridconnected without battery storage,
with a power banking module
established with the Kerala State
Electricity Board allowing it to feed in to the
grid as much power as it produces during the
day and to buy back power when required.
The airport no longer pays for electricity.
Cochin’s solar initiatives have had a
profound demonstration effect on how
large-scale transport infrastructure can be
powered. During a recent visit to the airport,
Piyush Goyal, India’s minister of state with
independent charge for power, coal and new
& renewable energy, noted the airport had
created a model for solar generation in the
context of India’s target to produce 100GW
of solar power by 2022. Goyal indicated all
Indian railway stations and airports would be
instructed to install Cochin-model solar
energy generation facilities.

THE WAY FORWARD
The technical and economic learnings
generated from these installations are
substantial and have the potential to play a
key role in informing design of airports and
other transport infrastructure in Australia
and internationally.
We can only expect the value of this
know-how to increase as demand for such
infrastructure continues to grow.
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WIND

A MARKET
TILTED AGAINST
WIND FARMS
Wind farms can get a hard time, especially in
South Australia, but pricing and frequency controls
in the NEM also make life difficult for them,
write Niva Lima and Kate Summers.

M

uch has been said in the media about
South Australia being an “accidental
experiment” due to its high penetration of
renewable energy generation. In this article
we explore power system security in South
Australia and discuss contemporary options
that exist to achieve it in scenarios where
the state may become separated from the
rest of the national electricity market.
South Australia’s current wind power
capacity (1,577MW) supplies about 40% of
demand in the state. This penetration is
among the highest in the world for a region
of that size, which has average demand of
1,600MW and a peak demand of 3,200MW.
Following the closure of the coal-fired
Northern Power Station, the remaining nonwind utility scale generation in SA is a mix of
gas (2,858MW) and diesel (333MW). The
state also has a high penetration of
residential solar PV. South Australia is
connected to the NEM by the Heywood SouthEast interconnector and Murraylink DC
interconnector, which combined can supply
up to 800MW, although in practice this limit is
much lower due to network constraints.
It is not expected that new thermal
generation will be built in SA in the near
future. Modest additions to the wind fleet are
expected, such as the Hornsdale 1 & 2 wind
farms (270MW). The owners of Pelican Point
(510MW) and Torrens Island A (480MW) have
also indicated that these generators will be
retired, subject to market conditions.

FREQUENCY CONTROL
MARKET IN THE NEM
The prime objective of frequency control
markets is to maintain and return frequency
to the NEM’s nominal operating frequency of
50Hz. The Frequency Control Ancillary
Service Market (FCAS) in the NEM was
designed and implemented in 2001 when the
majority of the generation mix in mainland
NEM states was thermal (coal and gas). This
shaped the way the market was designed by
predominantly taking synchronous
generation technology into account.
There are eight FCAS markets in total,
split into two categories: regulation and
contingency. Regulation “raise” and “lower”
services are designed to correct small
frequency deviations that arise from supply
and demand imbalances. This is managed by
the automatic generation control (AGC)
of the generators registered to participate in
the market. Contingency raise and lower (6
seconds, 60 seconds and 5 minutes) exist to
control large step changes of frequency
which can, for example, arise from the loss
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of a large generator or load. In this case, the
6-second service will arrest a rapid change
within system frequency in the first 6
seconds of the event; the 5-minute service is
designed to recover and restore system
frequency to its nominal 50Hz if the
frequency has not recovered to the normal
operating band.
Control of the system frequency can
depend on a number of elements, one being
the number of synchronous units online
which physically provide the frequency
reference and the inertial component of
their rotating mass.
Despite our research it is unclear from the
AEMO’s South Australian Wind Integration
Reports how many synchronous units are
required in the event of a separation to
secure the system and what assumptions are
made about wind farms. AEMO has raised
concerns that the rate of change of
frequency may be too high if there are
insufficient synchronous units operating, but
it is not clear what is required.
A heavily loaded system with large
synchronous units and short transmission
lines has a high inertial component. The
response is analogous to having a high
spring constant and is therefore “tight”; that
is, hard to cause a power swing.
In Europe, where the load is high and the
distances short, the system is heavy, tightly
bound and does not move around much for
single disturbances.
A long skinny network with fewer
synchronous units is weaker, having a lower
spring constant and therefore swings easily.
In Australia, the transmission distances are
longer and load centres and generation are
often well apart. Transmission lines are
longer, lightly loaded and generally weaker
in comparison and as a consequence
disturbances can cause larger deviations.
In all regions in the NEM, synchronous
machines provide the rotating mass or
inertial contribution to the system, and the
associated resistance to frequency change.
As these machines are decommissioned and
replaced by alternative technologies that
decouple the inertia via power electronics,
maintaining system frequency becomes
fundamental to the transition and should be
undertaken using a combination of traditional
and new technologies. New technologies
must be developed to contribute to the
necessary frequency control.
To manage system frequency the power
out (load) has to be balanced by power in
(generation). Given AEMO has active
control of the energy input of thermal
www.ecogeneration.com.au
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synchronous units but not of renewable
units such as wind power, what can be done
to control a wind farm’s response to manage
system frequency?

WIND TURBINES AND WHAT THEY DO
There are four different technologies in
modern wind turbines, referred to as types A
to D or 1 to 4. Australia has several early
type 1 wind farms which are no longer
commercially available and insignificant to
this discussion. The control systems on
types 2 to 4 are far superior and grid codes
require this type of control to connect. Types
2 to 4 make up the bulk of the fleet in
Australia and in particular in South Australia.
All type 2 to 4 wind turbines ride through
faults, recover their voltages and generally
perform in a robust manner.
So what can wind turbines do to support
the system frequency? There are frequency
control options available to wind farms
depending on the type of turbine that is
installed. These options come at a cost and
have to be retrofitted to the existing plant.
All wind turbines that have modern
pitching systems and park control software
could implement controls that would enable
frequency response that would lower power
output when the frequency is too high or
increase when frequency is too low. In the
latter case the wind turbine must “spill”
energy all the time in order to be able to
raise frequency. This comes at the cost of

lost energy production, so the right incentive
or value would need to be on offer in the
market. Lower services would only spill wind
when called upon, which would be in the
event of a contingency.
Control systems that would enable wind
farms to provide frequency response have
not been implemented in Australia because
the technical rules do not require it, and the
economic incentive to purchase the control
systems has not been present. This has
recently changed in South Australia.
Physics dictates that all rotating masses,
including wind turbines, have inertia. The
amount of inertia that is coupled electrically
to the grid depends on the turbine type.
Type 3 turbines are partially coupled and

Niva Lima is
manager
operations control
centre at Infigen
Energy. She has
been involved in
the renewable
energy industry
for seven years.

Kate Summers (not pictured) is
manager electrical engineering at Pacific
Hydro Australia and has been technical
director for the Australian Wind Energy
Association and chair of the Grid
Directorate for the Clean Energy Council.

type 4 turbines are fully decoupled.
However, in both cases it is possible to
provide electrical controls that engage
electrically an amount of inertial response
to the grid. This is commonly referred to as
“synthetic inertia”. While this control has
not been implemented in Australia, it has in
other grids such as Quebec, where an
inertial contribution from wind turbines is
required. It draws on the rotational forces in
the drive shaft to deliver more electrical
power output to the grid. Such a response is
only sustainable for a 10-second period,
following which the turbines need to recover
their speed.
In order for these services to be
integrated into the NEM, work is required to
adjust the market ancillary services
specification, the forecasting inaccuracies,
and bidding systems need to be of an
automated nature to manage the accuracy
of the service being offered.

MARKET DESIGN ISSUES
The regulation (raise and lower) FCAS
market is different to other ancillary service
markets in regard to its cost recovery
structure. Contingency FCAS and the
electricity spot market are settled based on
real time energy contribution and response
to market events, whereas regulation FCAS
is based on historical analysis of unit
performance under a “causer pays”
methodology.
In summary, a generator or load (unit) is
assessed on how it contributed to system
frequency performance, with the outcome
determining the market participant factor
(MPF). The procedure sums up the
ecogeneration October 2016
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deviation (or error) of a unit’s generation
trajectory to its dispatch target every 5
minutes throughout a 28-day sample period.
The MPF is then published 10 days before the
relevant future 28-day FCAS causer pays
period. The MPF applies for the entire
forward 28-day causer pays period
regardless of whether a generating unit is
operational, which means the generating
unit is unable to respond in real time to price
signals. Once the causer pays factor is
published no action or response can be
taken by the participant within the
applicable period to mitigate exposure to the
regulation FCAS market, unlike the
contingency FCAS or electricity spot market.
The MPF is calculated by looking at the
unit’s actual generation trajectory relevant
to an expected linear trajectory to its
dispatch target sent by AEMO (for semischeduled generators, the dispatch target
is set by AEMO’s wind forecasting system).
It measures whether the error from its
reference trajectory is contributing
positively or negatively to the need for the
regulating FCAS service. A greater negative
error leads to a higher MPF, which requires
the participant to pay a greater share of the
cost of procuring FCAS than a unit with a
lower aggregate error would. Costs incurred
are allocated among market participants
based on the MPF calculated in the prior
28-day measurement period.
Semi-scheduled generators (typically wind
farms) tend to have higher MPFs than other
technologies due to the variable nature of
wind resource, but more so because the
causer pays procedure uses the wind

forecast targets for the semi-scheduled
units. The electricity market rules allow for
semi-scheduled generators to run freely
(that is, generate in accordance with the
wind) unless there is an active network
constraint. But for FCAS purposes semischeduled generators are being assessed on
how well they actually perform relevant to
the wind forecast made by AEMO.
Errors in the forecast can therefore
contribute to the causer pays factors that
wind farms receive. Recently AEMO declared

A scheduling error has
caused a significant
loss of production from
wind farms since 2012.
a scheduling error caused by the Australian
Wind Forecasting System (AWEFS). The error
has been present since 2012, and has been
causing the incorrect dispatch of wind farms
for over four years. This has caused a
significant loss of production from wind
farms, increased their causer pays factors
and exposed them to significantly higher
ancillary service cost in South Australia.
Wind farms have sought and received
compensation over the lost production
caused by these errors, however the impact
it has caused on causer pays factor has
generally been overlooked. When forecasts
are wrong or not accurate, wind farms have

little or no control over the problem, and
the penalty in the causer pays methodology
only becomes evident when these costs
become excessive.
Errors in the wind forecast also possibly
means more regulation services are being
acquired than necessary. There is one other
component of lost production incurred from
the forecasting issues and that is the lost
opportunity to create a renewable energy
certificate, which cannot be recovered and is
treated as an externality to the market.
The current market is designed around the
large thermal generators and makes it
difficult for different types of technology to
adequately adapt or perform to the set
standards. To date no operating wind farm
has been incentivised to actively manage its
influence on system frequency because of
the costs associated in implementing the
required controls and the historically low
costs of the FCAS service.
Questions remain about the
unprecedented South Australia FCAS prices
which occurred in October 2015, imposing
excessive costs on wind farms and market
customers. Given the change in operating
philosophy from AEMO, winds farm
operators and equipment manufacturers
must look to reverse engineer the possible
control to the farms and work with the AER
and AEMO on changes to the market design
and national electricity rules that will enable
wind turbine technology to cost-effectively
meet the needs of electricity consumers.
This will continue to allow further renewable
energy to be integrated to the grid in a
reliable, safe and efficient manner.

SOFTWARE FOR ENERGY AUDITING
✔ Automated Report Generation
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✔ Import your own excel data
✔ Upgrade to full Energy systems optimisation software
CONTACT HW TECHNOLOGIES TODAY
T +61 (0) 2 9683 4008 E Hugo@top-energy.com.au
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STORAGE

GREEN FUTURE
BALANCES
ON BATTERIES
Storage may be touted as a way to get the most out of
renewable energy generation but it’s still a tough investment
decision. At what point will batteries get traction?
Nick Cutler investigates.

E

lectricity storage is touted as the next
big disruptive technology for the
electricity industry, as well as being a major
part of the solution to achieve high
penetrations of wind and solar generation.
As well as helping smooth out fluctuations
in wind and solar generation, storage may
also improve the economics of wind and solar.
Under the existing market rules, the more
wind and solar generators are installed the
lower their wholesale market revenues tend
to be as prices are lower when they generate.
This is called the merit order effect where the
price is set by the highest bidding generator
that is needed to meet demand, while wind
and solar tend to bid at very low prices
because they have no fuel cost.
Whether storage charges up by storing
generation produced by wind and solar
power stations, or by taking power directly
from the grid, it essentially has the same
effect: it increases the demand required to
be met by generators at these times. Thus
storage would likely increase demand and
prices during the periods of high wind/solar
generation, increasing market revenues for

solar and wind. This applies today in the
wholesale electricity market, but also is
likely to apply for small-scale storage where
the economics are subject to time-of-use
retail electricity tariffs.
Storage could earn revenue from a variety
of sources, such as:
• Reduced network expenditure by reducing
peak demand growth;
• Sales to grid operators for fast-response
smoothing of electricity supply/demand
imbalances (ancillary service markets), and;
• Wholesale market arbitrage, where storage
devices bid into the wholesale electricity
market, charging when prices are low and
discharging when prices are high.
It is yet unclear how storage devices may
be able to maximise revenue by switching
between these potential revenue streams to
take the higher value at the right times.
We focused on evaluating one source of
revenue: wholesale market arbitrage. We
wanted to answer the following questions:
• How might household battery storage and
large-scale storage be operated in terms
of when they charge and discharge?

Dr Nick Cutler is senior manager of power and utilities
transaction advisory services at Ernst & Young. He specialises
in the integration of small- and large-scale renewables and
storage into the electricity system, electricity market design
and modelling, and in using meteorology for short-term wind
and solar forecasting.
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• How low will battery costs need to go to
be commercially viable?
• How much battery storage does Australia
need to make a difference to the uptake of
wind and solar?

THE MODEL
To answer these questions we used EY’s
wholesale electricity market model, 2-4-C,
which emulates wholesale electricity market
dispatch engines, including the Australian
National Electricity Market (NEM) dispatch
engine. The NEM spans the entire
interconnected power system covering all
four eastern states, the ACT and South
Australia, which comprise about 87% of
Australia’s electricity demand.
Every large-scale generator (including
coal, gas, hydro, wind and solar) bids into the
NEM on a five-minute basis and the
generators with the lowest bids are used
until demand is met. Prices are typically set
by the highest bidding generator and market
revenues are settled on a half-hourly basis
by averaging the five-minute prices.
Using 2-4-C we modelled every generator
for every half-hour for the next 30 years and
computed the prices and generator
revenues. To capture a range of possible
future outcomes we modelled two demand
profiles, each with 25 different simulations
of random timings of unplanned outages
from each generator. The complete forecast

involves 50 simulations of the half-hourly
outcomes for the next 30 years. The model
also takes into account transmission network
constraints and the half-hourly availability of
individual wind and solar generators,
including rooftop PV.
While there are many types of storage
technologies established or emerging, this
analysis is technology-agnostic as all
essentially would charge and discharge to
earn revenue in the wholesale electricity
market (subject to differences in round-trip
efficiency, cycle fatigue and the MW versus
MWh capacity ratio). We considered a roundtrip efficiency of 90% and a ratio of 1:2, such
that a full 2MWh of storage capacity could
be discharged at 1MW for two hours.
To model the operation of storage, we
considered two types of storage: small-scale
storage installed at households and
businesses, and large-scale storage bidding
into the electricity market.
We considered that small-scale storage
will be operated to optimally reduce a
customer’s electricity bill. We assumed that
a time-of-use electricity tariff will be used,
where this tariff will be different for each
half-hour of the day but will be a fixed value
for a given year. Since time-of-use electricity
tariffs are typically designed to incentivise
customers to use less electricity when it is
more expensive, and electricity is more
expensive when demand is high, we

CAPITAL COST PROJECTIONS FOR STORAGE (LITHIUM-ION BATTERIES)
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INSTALLED CAPACITY MIX OUTCOMES IN THE BASE CASE
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considered the time-of-use tariff to
correspond to the time-of-day average
demand profile on the network. We
calculated this demand as consumption
minus rooftop PV generation for each future
year modelled and determined the charge
and discharge profile for small-scale storage
systems that collectively “flatten” the
demand profile as much as possible. This
essentially means increasing the network
demand when it is lowest (caused by rooftop
PV generation) during the day, and reducing
the evening peak caused by lighting, cooking
and air-conditioning loads.
To model large-scale storage, we used our
storage modelling tool that is part of 2-4-C.
For a particular scenario, this tool
dynamically determines the bidding prices
for storage units throughout each future
year modelled to achieve the highest net
wholesale electricity market revenue
outcome.

TWO PATHS TO TAKE
A 20-year forecast is determined by
modelling 30 years into the future and
adjusting the dates and capacities for retiring
generators and installing new generators of
different types. These decisions depend on
assumed future capital costs and modelled
market revenues for each power station.
We typically need to run the model 10-20
times to arrive at a stable solution where all
generators are marginally profitable.
To consider questions on storage, we
modelled two cases: a base case with only
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small-scale storage with an annual uptake as
presently forecast by the Australian Energy
Market Operator (AEMO); and with low-cost
large-scale storage. The two scenarios have
the same assumptions otherwise, which
include using AEMO’s latest “neutral
economic growth” projections for demand,
rooftop PV and carbon pricing, which is
projected to return and increase to $50 per
tonne of CO2 by 2030.

OUTCOMES
Our low-cost storage case found that a cost
of around $150/kWh (in today’s dollars)
storage capacity by 2025 is a threshold at
which large-scale storage becomes
profitable from arbitrage in the wholesale
market alone.
For comparison, $150/kWh by 2025 is a
little lower than most recent projections of
lithium-ion battery costs in the public
domain (see chart on previous page).
However, actual reported storage costs are
tracking lower than all projections, making
$150/kWh by 2025 a credible possibility.
With a cost of $150/kWh from 2025 we
found that significant storage can be
installed profitably in the NEM. This storage
results in 2.5 times the amount of largescale solar PV being commercially viable by
2036 (16.6GW versus 6.9GW large-scale
solar PV, with 19.1GW rooftop PV in both
scenarios). We found only a small increase in
wind capacity being profitable due to the
storage with the cost assumptions used. The
forecast outcomes for the capacity mix are
www.ecogeneration.com.au
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INSTALLED CAPACITY MIX OUTCOMES IN THE LOW-COST STORAGE SCENARIO
90
80

Installed capacity (GW)

70
60
50
40
30
20
10

Black coal

Brown coal

Gas

Hydro

Wind

Solar PV

2036

2035

2034

2033

2032

2031

2030

2029

2028

2027

2026

2025

2024

2023

2022

2021

2020

2019

2018

2017

0

Rooftop PV

shown in the two charts above for the base
case and low-cost storage scenarios. The
low-cost storage scenario results in 49% of
the electricity demand being supplied by
renewable energy in 2036 (compared to
39% in the base case).

issues. For example, a power system with
high amounts of renewable energy needs
to be robust enough to respond to
disturbances. This criteria is met presently
through inertia supplied by large
conventional power stations.

AN EARLY RETIREMENT

FINDING THE RIGHT BALANCE

While emissions outcomes were not our
primary focus, it is expected that by
facilitating more renewable energy, low-cost
storage can also help reduce carbon
emissions from electricity generation. The
low-cost storage scenario results in earlier
and additional coal generator retirements
and a reduction in emissions from the
electricity sector of 16% in 2036 compared
to the base case.
The outcomes presented are based on one
set of many possible combinations of data
assumptions. For example, the future capital
cost data set we used has comparatively low
costs for solar PV. Using different capital
cost assumptions could result in a larger
amount of wind being profitable, displacing
solar PV. We did not consider solar thermal
technologies in this study as the projected
capital costs are comparatively high in the
data set we used.
A lower or higher forecast carbon price
would also produce a different outcome.
This analysis explores only the commercial
outcomes associated with a low-cost and
high uptake of storage. A complete analysis
of the future power system would need to
consider a range of technical and economic

In this analysis, we fixed the amount of
storage in each year simulated, and then
assessed the capacity mix that is
commercially viable in response. However,
the problem is inherently cyclical in that an
additional amount of storage increases
demand and prices during periods of high
generation from renewables, which makes
an additional amount of renewables
commercially viable (in this case typically
solar PV). This in turn makes an additional
amount of storage commercially viable.
It remains to be seen how the market
develops, either with individual large-scale
renewable power stations and storage
facilities, combined renewable projects that
include storage, or a mixture of the two.
Market prices, transmission losses and
locational resource factors will likely
influence the outcome. We have taken these
factors into account to the extent relevant to
this type of a long-range planning analysis.
Our findings show that if storage costs
reduce sufficiently, as has happened with
other technologies such as solar PV, they will
contribute significantly to the commercial
uptake of renewable energy and reduce
emissions in Australia.
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FUTURE POWER

There is no magic button to push which will integrate climate and energy policy,
writes AGL’s Tim Nelson. Instead, it’s time to redesign the national energy market.

T

Tim Nelson

Tim Nelson is the head of economics,
policy and sustainability at AGL Energy
and an adjunct associate professor at
Griffith University.
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he national electricity market (NEM) was
created in the 1990s as an “energy-only”
market in which electricity generators are
paid for the energy they produce but not the
capacity they make available.
Most of the time, excess capacity in the
market ensures that prices reflect short-run
marginal costs (that is, the cost of buying
coal and gas). But at times of peak demand
prices are permitted to increase
significantly, which allows generators to
recover the heavy fixed costs associated
with building the required infrastructure.
When the NEM was created, there was little
focus on reducing greenhouse gas
emissions and almost no wind or solar
generation in operation.
At the turn of the century, things began to
change. Concerns about climate change
resulted in a number of policies being
introduced to incentivise investment in new
renewable electricity generation capacity.
The 20% Renewable Energy Target and
various state government premium feed-in
tariff policies resulted in relatively rapid

investment in renewable generation. But
almost no attention was paid to the
interaction of these climate change policy
decisions with design of the energy-only NEM.

DECLINING DEMAND
AND BARRIERS TO EXIT
There has been significant investment in
new electricity generation capacity since
the NEM was created in the 1990s. However,
more than half of this investment has been
driven by climate change and renewable
policies rather than NEM wholesale market
pricing. Electricity demand has also fallen
relative to expectations. These factors have
led to wholesale market pricing being
insufficient to recover the long-run
marginal costs of an optimal plant mix
(being the optimal generation fleet for
meeting demand).
In theory, ageing emissions-intensive
power stations that are surplus to
requirements would be permanently retired
and decommissioned. However, there are
four potential barriers to exit for incumbent
www.ecogeneration.com.au
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power stations that impact on decision
making. Firstly, existing plants have very
low economic costs and so are likely to
“sweat” assets until the marginal cost of
operations exceeds revenues obtained from
reduced operation.
Secondly, participants have a disincentive
to exit due to first-mover disadvantage.
Third, site remediation costs are often
significant and deferring closure reduces
costs by putting them off into the future.
Fourth, policy uncertainty (a significant
feature of Australian energy markets)
impacts on decision making.
If power stations are not decommissioned
due to these potential barriers to exit, their
capacity remains available for dispatch with
advanced notice. The presence of
mothballed plant capacity depresses
expected future wholesale electricity prices
despite not physically generating electricity
because it can be recalled with notice.
Therefore, potential barriers to exit may
result in mothballing and reduced operating
duties rather than permanent closure.

EXIT STRATEGIES
Around three-quarters of the NEM’s thermal
(coal and gas) plant are older than their
original design life. These plants will need to
be replaced with low-emissions capacity
(such as renewables, gas and advanced
batteries) over the coming decades to
ensure system reliability is maintained.
However, potential barriers to exit and
relatively stagnant electricity demand are
likely to supress wholesale electricity
revenues below the level required for new
investment. This is a problem for investment
in both renewable and complementary
capacity (such as open-cycle gas turbines).
Renewable generators will be increasingly
reliant upon policy-based subsidies rather
than market revenue. This is likely to deter
investment. Ageing emissions-intensive
power stations will close eventually.
However, due to the lumpy nature of capital
www.ecogeneration.com.au
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investment and the potential for closure
announcements to be made in a way that
does not allow new capacity to be
constructed before closure occurs, pricing
volatility may become extreme.
There is a role for governments to
establish policy that facilitates orderly
rather than disorderly exit of emissionsintensive aged power stations. Such policy
could be based upon age (such as a
Canadian rule which requires power stations
to be closed or retrofitted with carbon
capture and storage when they turn 50),
emissions intensity or a market mechanism
(as proposed by Jotzo and Mazouz).

ENERGY-ONLY MARKETS
AND PRICING VOLATILITY
The economic characteristics of solar PV
and wind are slightly different to those of
coal- and gas-fired power stations. While
solar PV and wind farms involve significant
capital costs, they have very low short-run
costs (the sun and wind are free!). Coal- and
gas-fired power stations have higher shortrun costs as they must purchase gas and
coal to produce electricity. Therefore,
existing solar PV and wind farms will

demand when wind and solar PV aren’t
available. But this capacity is only
remunerated when it is needed via the
energy it produces.
Pricing volatility is effectively the
economic means by which energy-only
markets provide revenue adequacy for an
optimal generation mix. Heavy fixed costs
associated with building power stations are
recovered at times of peak electricity
demand. But with the introduction of very
low short-run cost renewable generation via
climate-related public policies such as the
20% Renewable Energy Target, pricing
volatility must become extreme to ensure
capital costs of firm complementary thermal
generation or battery storage technologies
can be recovered.
However, extreme pricing volatility, which
is required for an energy-only market with
high penetration of renewables, is
inconsistent with real-world constraints and
community expectations. A 2016 study
found that the NEM would require a market
price cap of between $60,000 and $80,000
per MWh for revenue adequacy if the system
was supplied by 100% renewable energy —
six times higher than today. Prices would

It is almost inconceivable that banks would
provide finance to new projects if costs are
largely fixed but revenues can fluctuate
80,000% in half an hour.
generally always be more cost-effective than
existing coal- and gas-fired power stations if
the wind is blowing or the sun is shining.
But solar PV and wind generation are
considered non-firm or intermittent. In other
words, if the sun isn’t shining and the wind
isn’t blowing, available capacity doesn’t
produce any energy. There is a need for
other “firm” capacity to be available to meet
ecogeneration October 2016
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need to be able to increase by a factor of
around 1,500 in half an hour.
It is not clear why such an outcome would
be desirable given the high known fixed-cost
nature of renewable energy. In simple terms,
it is hard to justify continued reliance upon
an energy-only market in an environment
where the cost of energy is zero but the
comparative cost of developing capacity to
produce the energy is high and fixed.

new renewable capacity by 2020. However,
the RET legislation expires in 2030. For
investments made in coming years this may
be problematic as large-scale renewable
generation investment cases are based upon
15 or more years of revenue.
External to the RET, the Queensland
government has committed to a 50%
renewable energy target in 2030 and the
Victorian government is aiming to ensure

The current trajectory of climate and electricity
policy puts Australia on a long-term collision
course with customer expectations in relation
to stable pricing outcomes being unmet.
Continued use of an energy-only market
while pursuing high proportions of
renewable energy for climate change-related
public policy purposes is likely to be
unacceptable to generation financiers,
retailers, customers and governments.

INCENTIVISING NEW
RENEWABLE GENERATION
In the long-term, it is almost inconceivable
that banks would provide finance to new
projects if costs are largely fixed but
revenues can fluctuate 80,000% in half
an hour. As such, reconsideration of
the NEM’s energy-only market design
appears inevitable.
The current 20% Renewable Energy
Target requires investment in around 5GW of

40% of electricity is produced from
renewables by 2025. The policy frameworks
underpinning these commitments are still
being developed. It is important that
policymakers consider how to develop
nationally consistent policies for
incentivising renewable energy investment.
So where does all this leave the NEM?
In 2015, Australia committed to reducing
greenhouse gas emissions by 26-28%
relative to 2005 levels by 2030. It is highly
likely this will require significant deployment
of new renewable electricity generation
across the NEM. There are three main
policies that require attention.
First, it is necessary to ensure that the
transition to a low-emissions electricity
system occurs in an orderly rather than

disorderly way. A policy framework that
ensures the orderly retirement of ageing
emissions-intensive power stations is
required. Such a policy has precedent given
the existence of age-based limitations on
power station operations in Canada.
Second, it is necessary to revisit the
design of the NEM. Energy-only markets
require extreme pricing volatility to produce
adequate revenues to incentivise new
investment in renewables and
complementary capacity (such as open-cycle
gas turbines or advanced batteries). A new
market design that values firm capacity as
well as energy should be developed.
Importantly, a traditional capacity market is
unlikely to be the answer. Rather, new
thinking will be required to develop a robust
market design that facilitates the transition
to a decarbonised energy system.
And third, it is necessary to develop
robust and nationally consistent policy
frameworks for incentivising new renewable
generation capacity.

WHERE TO FROM HERE?
The current trajectory of climate and
electricity policy puts Australia on a longterm collision course with customer
expectations in relation to stable pricing
outcomes being unmet.
It is imperative that Australian
policymakers better integrate climate
change and energy policy. Such integration
will allow Australia to better navigate the
policy trilemma of competitively priced
energy, reduced greenhouse gas emissions
and energy security and reliability.

Batteries for Solar Energy Storage | Lithium Energy Storage Solutions | Hybrid Inverters
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JOIN YOUR
COMPETITORS
AND STAND UP
AS AN INDUSTRY
LEADER.

Become a
Clean Energy
Council member.
Clean Energy Council members are industry leaders.
Membership gives your company the opportunity to be involved in
important decisions and discussions, and support your industry as we
transform Australia’s energy system to one that is smarter and cleaner.

Get in touch with us:
membership@cleanenergycouncil.org.au
03 9929 4103 or sign up online today:
cleanenergycouncil.org.au/membership

ENERGY EFFICIENCY

W

hen the quarterly gas bill of a mid-tier
office building in Ryrie Street, Geelong,
dropped by 91% the owners knew their
energy efficiency investments were paying
off — without any major plant investment.
Instead, the owners had bought sensors,
digital controls, sub-metering and
automation systems to ensure the boilers
and chillers were running efficiently. The
upgrade reduced temperature variation in
the building, which improved comfort for the
occupants and reduced complaints.
But the biggest wins of the project hadn’t
even been factored into the original business
case. The data from the building
management system allowed the owner to
negotiate lower tariffs with the network
service provider. The online BMS controls
also meant the building manager could fix
most problems remotely, which reduced his
response times and freed him up to work on
other buildings in the portfolio.
For building manager Rob Allen, the online
controls have been revolutionary: “Whereas
before I’d have to drive to the building with
my temperature gauge and fluff around to
figure out the issue, now I can troubleshoot
problems instantly,” Allen says. “Also, now
that the system isn’t operating as hard as it
was because the plant isn’t fighting itself,
air-conditioning complaints have dropped.”

FRESH EYES FOR FINDING SAVINGS

SAVINGS FLOW
WHEN THE
ARTERIES ARE OPEN
Mid-tier office buildings are the next frontier for energy
productivity, writes Andrea Pape, who recounts a tally
of success stories in Victoria.
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The Ryrie Street success story is a good
example of why it’s so important to take a
fresh look at the mid-tier sector. Savings
that can be achieved in older office buildings
make them a treasure trove of productivity
improvements and financial windfalls.
Many mid-tier buildings still have their
original heating and cooling plant, and
usually lack the sophisticated controls that
are standard in newer premium and A-grade
buildings. Without a BMS, iterative problems
can be difficult to detect, and energy
performance issues can compound over
decades, particularly as buildings change
ownership and management contracts.
Energy efficiency consultant Justin Scholz
stresses the importance of a fresh set of
eyes and regular audits when looking for
efficiency opportunities in a mid-tier office
building. Through an Energy Efficient Office
Building (EEOB) assessment on a St Kilda
Road property he found an 11kW pump set to
run 24 hours a day to compensate for
leakage from a broken valve. Through a
simple $1,000 valve replacement and
adjustment of the pump controls, the
building owner is saving $10,000 a year.
www.ecogeneration.com.au
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“We see this kind of thing all the time, and
expensive energy losses can carry on
undetected for decades,” Scholz says. “If
you’re just fixing bits and pieces and doing
the odd grease and oil change, the
performance of the system as a whole can
get away from you. The easiest way to keep
your building on track is periodic energy
assessments by a qualified engineer.”
Sustainability Victoria decided to take a
surgical approach to ageing property with its
Energy Efficient Office Building program.
Since 2013 the program has provided cofunding for energy audits and “tuning”,
including repairs and installation of sensors
and controls. Sustainability Victoria has
evaluated program data from a range of
upgrades across 18 buildings, with an
average energy saving of 29% and average
NABERS improvement of 1.0 star.
“We’re learning that energy savings are
only part of the picture,” says Sustainability
Victoria CEO Stan Krpan. “Some participants
have added value to their buildings and
gained a marketing edge with which to
attract tenants to unoccupied floors. In this
competitive market that’s a big deal.”
With more than 2,700 mid-tier office
buildings in Victoria, housing over 400,000
workers, the mid-tier office sector is a huge
opportunity for Victorian businesses.

COMFORTABLE AND PRODUCTIVE
Staff at Bank Australia’s head office in Kew
had been complaining about fluctuations in
temperature. Through the EEOB Program,
wireless temperature sensors collected data
every 20 seconds, providing a picture of the
ambient conditions throughout the day. The
data showed temperatures were ranging
from 19°C to 32°C across the office.

OPPORTUNITIES IN MID-TIER UPGRADES
A number of energy savings opportunities kept emerging in the energy
efficiency audits of participating buildings in Victoria. These included:
• Installing modern temperature sensors to ensure that heating and cooling is
responsive to real ambient and indoor temperatures.
• Clearing blocked coils and ducts to reduce energy needed to pump air.
• Installing modern building management systems.
• Balancing air to measure air flow rates and recommissioning dampers and
controls to distribute air flow more effectively.
• Installing occupancy sensors to reduce unnecessary lighting in common areas.
• Recommissioning timers so equipment is only operating when needed.
• Installing variable drives for fans and pumps that respond to demand.
• Fixing jammed dampers to enable fresh air to be brought into the building.
• Installing sub metering to show where energy is being used in buildings.
• Installing carbon monoxide sensors in carparks so that exhaust fans only run
when exhaust gases build up.

An audit revealed the heating and cooling
systems were often running simultaneously.
There was also a major air leak from the
duct work that was reducing the efficiency
of the system by 30-40%. As a result of
upgrades and repairs, sub-metering and
BMS improvements, Bank Australia has
reduced HVAC running costs by 40%.
“The upgrades were a great investment
for the bank,” says sustainability manager
Nikki Jordan. “If you factor in the social and
environmental benefits such as staff
productivity and reduced environmental
impact, it makes even more financial sense.”
This was also the case for an ageing
11-storey building in the Melbourne CBD.
When the energy auditor inspected the
Lonsdale Street address they found the
heating hot water coils, which heat the air
before it enters the office space, were
blocked with dust and grime. The fans (which

www.ecogeneration.com.au
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Andrea Pape is project advisor, built environment
and energy at Sustainability Victoria.

BLOWING HOT AND COLD

CHARACTERISTICS OF
MID-TIER BUILDINGS
• Non A-grade or premium grade.
• Older buildings, built between 1960
and 2006.
• Divided into smaller offices.
• Higher vacancy rates.
• Often with original HVAC and control
systems.
• Often owned by overseas investors,
family trusts.
• Sustainability not a high priority.
• Upgrades triggered by equipment
failure, often no long-term asset
management plan.

normally operate at 300 kilopascal) were
having to force the air through the coils at
600kpa, which placed a huge extra load on
the building. The owner carried out a full
clean-up of the HVAC system, including
refurbishment of fans and air handling units,
new hot water coils, switching from constant
air volume to variable air volume, upgrading
the BMS and installing a new boiler.
“We replaced our 35-year-old BMS so we
could get real-time data on how our building
is working,” says project manager Manoj
Sharma. “Now if there’s a problem we can do
our investigations online.” Response times
have been reduced from three days to one.
Sharma says the $12,000 audit was money
well spent. “After having 3-4 floors vacant
we have the whole building occupied.”
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all supplied from the same central area.” Up
on the roof, plans include 92kW of solar PV.
Indoors, 40,000 light fittings will be
switched from fluorescent to LED across
three campuses. Work is already completed
at Brunswick, with emissions reductions of
26% and 24% less electricity consumed.
Managing efficiencies across all manner of
structures can be a headache, with some
campuses offering a very mixed bag. There
is also the small matter of managing who has
access to all the AC dials.
“Something that works well in one building
might not work in another, and it can come
down to people’s behaviour,” says Mark
White, infrastructure services manager at
University of Tasmania. It can be a case of
some staff’s compulsion to fiddle with airconditioning controls or open windows while
the heating’s on. “Controls are [sometimes]
locked out and managed centrally to stop
people turning them up and down,” he says.
Charles Sturt University could qualify as
the country’s most scattered institution. The
university has nine major facilities in
regional NSW, including Bathurst, Orange,
Wagga Wagga and Dubbo, where it gets very
hot in summer and very cold in winter.
“We have a very mixed bag of building

UNIVERSITIES CHALLENGE
Campuses can be hard to manage but savings can be easily found.
were identified, including at the Brunswick
plant a consolidated chiller plant to supply
three buildings, replacing three separate
plants. “Economies of scale are definitely
leveraged,” Anderson says. On-site power
supply via co-generation and tri-generation
plants will also produce heating hot water
and chilled water (via a heat exchanger and
absorption chiller) to various buildings. Hot
and chilled water from a 1.2MW trigeneration system at Bundoora will be
supplemented by other chillers and boilers if
peak demand exceeds supply.
“That provides considerable savings,” he
says. “Every bit of chilled water we are using
from that plant is offsetting a chiller we
would have to use through summer.”
Building management systems will be
upgraded into a single system, which has
greater “granularity” in zoning, he says. “For
some places we’ve changed the entire
configuration of the HVAC system and in
others it may operate on the same basis as
the old model but we are able to consolidate
the calls across a number of areas that are

emissions by 2050 with a combination of
energy efficiency, distributed energy and
switching from gas and other non-electric
compliances to electric alternatives.
The authors focused on the barriers to
increased energy efficiency and found they
are more of a perception than a reality. “All
the energy efficiency opportunities we
modelled are already either profitable or on
the path to profitability, showing that
without any technological breakthroughs we

ZERO EMISSIONS FOR MAIN STREET ... BUT WHEN?
The slow take-up of energy efficiency solutions belies the availability
of technology. So what’s the problem?
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Low Carbon, High Performance summary
report, released in May, to consider how
buildings can contribute to Australia’s
emissions and productivity goals.
The report included modelling around how
the built environment could reach zero

OPPORTUNITIES TO ACHIEVE ZERO CARBON BUILDINGS
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f landlords are serious about cutting
energy use, all the tools they need for the
job are at hand. The hard part is getting
them to pick them up and use them.
Despite some major improvements the
Australian Sustainable Built Environment
Council found only a 2% improvement in
energy intensity across the commercial
sector and a 5% improvement across the
residential sector over the past decade.
“That’s not really capturing the scale of
opportunity we know exists through energy
efficiency,” says ClimateWorks
implementation manager Eli Court.
“In terms of meeting international climate
change commitments, we know that
nationally we need to be around net zero
emissions by 2050 — buildings are the one
sector in the economy we know can already
get there even with today’s technologies,
and that’s a huge opportunity.”
ClimateWorks worked with the Australian
Sustainable Built Environment Council on its

MtC02e

I

2045

ndergrads who have to sit on drawing
pins to keep themselves awake in stats
lectures may have it tough, but a harder job
for sure is managing energy use across a
university’s portfolio of wonky old buildings.
Services managers at some of the nation’s
higher learning institutions have found
massive savings.
In Victoria, RMIT University’s $128 million
Sustainable Urban Precincts Program is
expected to exceed its target emissions
reduction of 25% of 2007 levels by 2020 by
a third. And away from the big smoke
Charles Sturt University has been certified
carbon neutral under the federal
government’s carbon neutral program.
“It shows you how much you can do,” says
RMIT University manager utilities property
services Michael Anderson. It also helps to
have some state funding, to “get the ball
rolling” when negotiating with consultants.
At RMIT some core infrastructure was past
its usable life and had been “propped up” by
emergency maintenance, Anderson admits.
Various opportunities for consolidation

2040

U
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stock,” says Edward Maher, manager CSU
green of the division of facilities
management at Charles Sturt University,
with some old stock dating back to the
early 1900s. “We’ve got a lot of smallerscale systems which are often a bit more
challenging to put the business case
together for retrofitting or upgrading.”
A recent energy performance contract
focused on 17 buildings on the two largest
campuses, Bathurst and Wagga Wagga.
Lighting and air-conditioning systems
were improved but Maher says a boost
came from a building management system
which manages data for 65 buildings and
is connected to about 500 smart meters.
“We can log in from anywhere on campus
and monitor those buildings,” he says.
“Control is a big part of it, because we are
so spread out and have a fairly small
maintenance team.”
Solar is installed at its Port Macquarie
campus (156kW), with 40kW at Bathurst
and a power purchase agreement tender
out for about 800kW at Wagga Wagga.
At Bathurst, about 65% of electricity
demand is supplied by an on-campus gasfired co-generator which also provides
heat for a centralised hot water system.

could get to zero carbon,” Court says.
“One of the big opportunities is around
selling the case for improved energy
performance of buildings by the heating
and cooling industry to end consumers.”
Court will present the report’s
recommendations at the All-Energy
Australia Conference in Melbourne in
October. The recommendations are
grouped into five key themes which build
on the National Energy Productivity Plan,
he says, but suggest improvements to the
plan including the introduction of targets
for the built environment sector, strong
public reporting requirements and clear
governance and accountability for
delivering the various measures.
Another recommendation is to upgrade
minimum energy performance standards
for new buildings in the national
construction code, with an upgrade to the
code scheduled for 2019.
“We are working with Australian
Sustainable Built Environment Council to
make sure that in 2019 that upgrade is
ambitious and aligned with what we need
to achieve to get us on a trajectory to zero
carbon emissions buildings,” he says.
www.ecogeneration.com.au
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EMERGENCY HVAC-UATION
Using software to simulate the operation of a building might sound
expensive but it can cut the risk of buying the wrong HVAC system.

W

hen is the perfect moment to
rejuvenate a wheezing, nondescript
office block? Probably around the time the
old heating, cooling and air-conditioning
system is carried out in a coffin.
An upgrade to an efficient and
appropriately sized HVAC system, coupled
with a full analysis of where electricity is
being extravagantly wasted in a building, can
lead to dramatic savings in power bills. But
oftentimes uninterested landlords will forego
a rigorous test of solutions and buy a system
that works pretty much like the old one.
They shouldn’t, says Team Catalyst
director PC Thomas, whose modelling work
for the landlord of a six-storey Wollongong
building resulted in power bills being halved.
It’s hard to argue with a result like that,
but Thomas laments the type of forward
analysis simulation work required to get
such a result is deemed too much effort.
Sophisticated clients who apply a lifecycle
cost analysis principal to large capital

expenditure items are the ones likely to “get
it”, he says. The cost of end-of-life
replacement can be significant. A new HVAC
system might represent an investment of
$2.5 million, he says, and a calculation on
payback won’t be straightforward.
Simulations will test how well equipment
will perform when the going gets tough.
Mechanical engineers design systems to
manage worst case scenarios, or very hot
days, 1% of the time. This means for 99% of
the year systems will have more capacity
than is required. “If you want to make the
building energy efficient then it’s all about
trying to ensure your system performs as
efficiently as possible in times of low load.”
The Wollongong project got a boost from
dehumidification of air before entering the
AC system, he says. “That’s one of the
reasons it’s doing so well,” because
Wollongong is humid and “you’ve got to
know your climate to be able to come up with
the right HVAC configuration”.

LONG ROAD TO A LEANER, GREENER NSW
The First State is on a mission to encourage business property
owners to lift their standards and drop their energy usage.

M

id-tier office buildings in the First State
once came with backyard flogging
racks and shaded hammocks for marines.
How times have changed.
Today the NSW government’s Energy
Savings Scheme provides incentives to
landlords to enforce a bit of energy
efficiency where accredited projects can
apply to create certificates based on the
amount of energy saved. The scheme has
supported projects expected to deliver more
than 14,000GWh of energy savings and $2.1
billion in bill savings over the next decade. In
2014 the scheme won the Energy Efficiency
Council’s national award for Best Energy
Savings Program. It is projected to save
households and businesses $13 billion on
energy bills between 2015 and 2040.
The scheme links to the National Australian
Built Environment Rating System, says Ben
Cirulis, senior team leader of the Office Of
Environment And Heritage’s Energy Savings
Scheme. “[A NABERS rating] is probably one

of the easiest ways to access the scheme,” he
says, where a step-change improvement in a
NABERS rating for a NSW site may convert
into certificates. “That integrates really well.”
In 2015-16, of the 486 office buildings that
were NABERS-certified in NSW, 102 received
a score of 3 stars or below. The NSW Office
of Environment and Heritage decided that’s
not good enough and has launched a
campaign to lift the average with targeted
support, including up to 50% off the cost of
an energy audit and up to $10,000 towards
the cost of implementation.
If the state’s No More Average Buildings
campaign is a success, there will be no
NABERS-rated stock scoring 3 stars or less.
“No-one likes to be called average,” Cirulis
says. “It’s one of those social norming drivers.”
The lowering of the Commonwealth’s
Commercial Building Disclosure program to
1,000sqm from 2,000sqm next year will
open up incentives to a whole lot more
property owners.
ecogeneration October 2016
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YOU HAVE TO KNOW WHAT THE TARGET IS BEFORE YOU CAN HIT IT
The Green Building Council of Australia is helping building owners beat green benchmarks.

W

hat is the main message to get across to
owners of inefficient mid-tier buildings?
It’s pretty simple, says Green Building Council
of Australia executive director of market
transformation Jorge Chapa.
Australia has committed to the Paris
Agreement — and that means moving
towards a zero carbon economy by 2050.
“We have the technology and the knowhow to deliver zero carbon buildings now,
and to eliminate the emissions from existing
buildings by 2050,” Chapa says. “Building
owners that don’t invest in upgrading their
buildings will find they are left with a
stranded asset that no one wants to lease.”
That’s the stick, he says, “but there are
many more carrots”.
Improving energy productivity of a

building can reduce operational costs and
negative environmental impacts, while also
driving improvements in other areas such as
capital and labour productivity, Chapa says.
“Sustainable buildings boost occupant
health and wellbeing, and create more
liveable, sustainable spaces in our cities.”
Last year the Green Building Council of
Australia certified 330 buildings using its
Green Star — Performance rating tool, which
is designed to help building owners set
baselines before embarking on retrofit
programs. Chapa reckons more than 80,000
buildings around Australia are in desperate
need of an upgrade. A recent example is
Wollongong City Council, he says, which
achieved a 5 Star Green Star — Performance
rating for its administration building. “The

REAL ENERGY, REAL IMPACTS AND REAL SAVINGS
Testing new technology is a job for the CSIRO, writes Stephen White.

T

he CSIRO Energy Centre in Newcastle,
NSW, is where the Commonwealth
science body carries out most of its
renewable energy research. One of the key
facilities — the Renewable Energy Integration
Facility (REIF) — offers a testing environment
using real or simulated data to match
conditions anywhere in the world. We can
demonstrate how electricity networks will
work in the future and how renewable
technologies can be integrated to meet
energy demand by capturing electrical
power data 50,000 times per second.
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The REIF can operate as a smaller
version of the electricity grid to test the
impact of solar and storage systems, such
as batteries. So whether it’s on a
residential or commercial scale, we can
measure the load of a building and run
tests using different power sources.
For example, we can determine how a
building would perform using 90% solar,
all without the cost or disruption of testing
in a real-world setting.
Using a simulator also means we can
run repeatable tests and mimic the

council believed it had already implemented
all the cost-effective energy-saving
opportunities, but during a lighting review
required as part of the rating, the building
services team found that sections of the
building were completely over-lit.”
Motivations for imposing a stringent fitness
regime on a flabby old building can vary
between lowering energy consumption and
enhancing asset value by reducing operating
costs to developing a marketable product for
new or existing tenants or minimising carbon
emissions for corporate social responsibility
reporting, he says.
Some savings are easy to find, such as
looking at when chillers and fan units
activate or deactivate; leaving lights on all
day long. “Simply fixing those makes

conditions of a sunny day, even if it is
pouring with rain. Our gas micro turbine
produces electricity to act like the grid,
sending out power and voltage to simulate
problems, or replicate grids from across
the globe.
To assist with large-scale commercial
energy use and storage, our Stored Energy
Integration Facility (SEIF) is available as a
platform to assess how energy is being used
to increase savings of both energy and cost.
More specifically, the SEIF uses different
battery technologies, including UltraBattery,
one of our own inventions, to evaluate and
test different strategies for charging and
discharging. We utilise stored energy during
peak times to manage energy demand, or
shift excess generation from one period to
another. This helps reduce our demand on
the grid and cuts operational costs.
The SEIF collects real data to profile how
much electricity is being used and how much
is being generated from renewable sources.
The data also shows how much energy has
been stored or supplied from the battery.
The facility contains 900kWh of energy (in
lead acid systems and lithium), which can
provide 280kW of power to supply site loads,
manage variable power or export to the grid.
This controlled testing environment is
available to research institutions and
industry to evaluate their own technologies
and hardware to create accurate data to
meet operational requirements. The CSIRO
www.ecogeneration.com.au
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financial sense,” Chapa says. More
demanding options might be a heating,
ventilation and air-conditioning retrofit or a
facade replacement. Some of the best
improvements to interiors comes from
stripping back a building to the bare bones
and bringing in the light, he says, but some
of our more gentlemanly buildings, it turns
out, are well-suited to simple modifications.
“Most of Australia’s heritage buildings
were constructed during a time before airconditioning and electric lighting, which
means they have good thermal mass, high
ceilings, passive shading and large windows
for air flow, temperature control and natural
light — the same features that green
designers integrate into new building
projects today,” he says. Existing buildings
are generally worth saving, he says.
“By conserving existing buildings we can
reduce energy usage associated with
demolition and new construction.”

SAVING THE PLANET
ONE SKYSCRAPER AT A TIME
THE CSIRO’S RENEWABLE
ENERGY INTEGRATION
FACILITY IS CONNECTED TO:
• Solar photovoltaics (200kW) with
a mix of mono and
polycrystalline silicon.
• Programmable solar photovoltaic
emulators (50kW).
• A horizontal axis wind turbine
(5kW).
• Three natural gas turbine
cogeneration units (150kW).
• A programmable load bank
(64kW/64kVAR).
• Domestic and commercial solar
inverters, including a mix of
micro-inverters and stringinverters.
• UltraBattery storage (80kWh).
• Commercial lead-acid battery
storage (112kWh).
• A power grid simulator (100kVA).

takes a collaborative approach to
research, because we know that together
we can achieve more innovative solutions
and better results. These partnerships are
creating real impacts to meet efficiency
targets and deliver significant savings.
Dr Stephen White is energy efficiency
systems research director at the CSIRO.
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Net zero buildings become net zero cities, writes Tim Bray. With a
little data and common sense we can get there quicker than we think.

J

uly was the hottest month on record,
according to NASA, and we are in the
middle of what’s shaping up to be the hottest
year since the humans began keeping
records. We are literally on a burning
platform and despite the best of intentions
the most we can hope for is a net zero
emissions target set more than 30 years into
the future. But even seasoned time travellers
like Marty McFly and Doc Brown would think
2050 is too far into the future to reliably
predict the outcome of our actions today.
We have zero time to waste on net zero
emissions — especially when the technology
exists in the here and now. Net zero
buildings become net zero cities.
To be clear, “net zero energy” refers to
buildings that have become so efficient it is
possible with renewable energy generated
onsite or purchased to completely offset its
total consumption. The term “net zero
carbon” refers to buildings that produce net
zero carbon emissions on an annual basis.
Both are achievable right now.
Cities are a massive drain on energy
resources, with buildings accounting for
nearly 40% of the world’s total energy
consumption. The World Energy Council
believes being energy efficient in buildings

could result in energy savings of between
20% and 40%. The absence of meaningful
device level energy data is the biggest single
barrier to energy efficiency and access to it
will be the biggest driver of success.
The World Green Building Council recently
announced a new project “Advancing Net
Zero” which aims to make all buildings net
zero by 2050. It is introducing a certification
rating system to apply across the 74 Green
Building Councils within the WorldGBC.
If the threat of climate change is a serious
a threat to humanity, why are we collectively
setting emissions targets which are decades
in the distance? We can’t afford to wait that
long, not when we have the power to make a
change at our fingertips. We don’t have to
wait for someone else to tell us what to do.
It’s as simple as flicking a switch.
Once businesses and households have
access to real-time data they will be
empowered to take affirmative action for a
clean energy future. There’s no question
that renewables are a big part of the
solution, but being efficient with energy is
something everybody, everywhere can do.
Tim Bray is the CEO of energy efficiency
company Ecocentric Energy.
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SOLAR INSTALLER NEWS
The latest product and company news from EcoGeneration’s Solar Installer online service.

SOLAREDGE SIMPLIFIES
SYSTEM SET-UP

CATERPILLAR EXPANDS RENEWABLE POWER
GENERATION OFFERINGS

SolarEdge is offering a GSM cellular
kit which includes a pre-installed SIM
card with a data plan. Typical
communication strategies require
installers to enter the premises for
setup, and then for the system owner
to maintain that connection via their
router. Both of these requirements
can be troublesome. The GSM cellular
kit simplifies the setup of solar
monitoring connections by eliminating
the need to access the premises,
speeding up installation times, which
reduces installation costs of the
installer, while also removing the
requirement for the system owner to
maintain router connectivity.

Caterpillar has expanded its power generation offering into renewable energy by
developing a strategic partnership with First Solar to create an integrated
photovoltaic solar solution for micro-grid applications. The package will feature Catbranded solar panels, manufactured by First Solar. The system also includes the full
balance of system components.
Energy Power Systems Australia (EPSA) is the specialised Cat Power Systems
supplier for Australia and exclusive provider of the new Cat Microgrid System.
The energy storage technology is available from EPSA and includes lithium-ion and
the revolutionary (zinc) metal-air energy storage system.

TOP-ENERGY AUDITING CUTS BILLS IN AUSTRALIA
AND NEW ZEALAND

L

ocal businesses are assured savings
on their energy bills with the TOPEnergy auditing software, the first tool
in a suite of integrated solutions that
captures, analyses, models and
optimizes energy use. The integrated
package has been purpose-designed for
intuitive use and highly visual reporting.
“TOP-Energy makes spreadsheets look
like slate tablets,” says Hugo Waibel,
director of TOP-Energy agency HW
Technologies. “The auditing software is

CALENDAR OF EVENTS

simple to use and produces automatic
reports with tables and graphs that
visualise energy flows and potential
savings.” TOP-Energy audits comply with
the relevant Australian, New Zealand and
International standards and are the first
step to extracting maximum savings and
efficiency gains.
“Conducting an energy audit creates a
valuable database, which TOP-Energy
customers can leverage for additional
savings and strategic planning,” he says.

WHERE CAN YOU FIND ECOGENERATION?

EVENT

DATE / VENUE

WEBSITE

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-energyefficiency-conference/2016-conference
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PERLIGHT’S 300W MONO PANEL IN
STANDARD SIZE FORMAT

P

anels have to survive the harsh Australian climate for
25 years or more so why risk using a low-cost, lowefficiency, unproven, unknown panel? Founded in 2006,
Perlight is a global solar energy provider with a presence in
more than 80 countries with more than 1.5GW of modules
installed in residential, commercial and off-grid systems.
Perlight panels have been used in Australia since 2007.
Perlight is striving to be the leader in high-quality, highefficiency panels incorporating the latest PERC cell
technology. The new 300W monocrystalline panel in a
standard size format, incorporating PERC cells from Taiwan,
is a good example of the new breed of panels from Perlight.
Perlight panels are independently tested, verified and
endorsed by the Australian Solar Council’s Positive Quality
Program. The company will be exhibiting at the All-Energy
Conference 2016 in Melbourne on October 4 and 5, on stand
1934. Drop in for a chat with sales staff and receive a free
mobile phone charger.

CORRECTION
In the August piece “Seemed Like a Bright Idea” we incorrectly
identified Geoff Stapleton as director of the Appropriate Technology
Retailers Association of Australia and the Solar Energy Industry
Association. He is director of Global Sustainable Energy Solutions.

EKO INSTRUMENTS NEW
GENERATION OF ISO
9060 SECONDARY
STANDARD
PYRANOMETERS
If you believed that “high-end”
solar sensors are only meant for
research purposes, the EKO MS-80
secondary standard pyranometer will
prove you wrong. The innovative design
has enabled a breakthrough in unprecedented low offset
behaviour and fast thermopile sensor response.
In order to assure well-founded decisions in designing and
operating profitable solar power plants, the solar irradiance
should be continuously and accurately measured.
The MS-80 is a combination of EKO’s isolated detector
architecture and novel optical design. The compact sensor
with single dome is immune to offsets and integrates a
ventilator, heater and different communication interfaces. The
unit comes with a 5-year warranty and has a 5-year
recommended re-calibration interval. It provides low
measurement uncertainties under all atmospheric conditions.
The MS-80M can be used whenever RS-485 Modbus RTU
signal is required. The MS-80A converts the voltage output of
solar radiation sensors into 4-20mA current.

Environmental Certificate Traders
www.tradeingreen.com.au

1300 894 799

Online lodgement or
manual, the choice
is yours

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

Bonus and best
price options for
extended terms

Next day payment
terms for registered
certificates

No Fees

Great Customer
Service

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.
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SOLAR ACCREDITATION UPDATE

STICK TO THE LIST OR LOSE
Being caught out with non-compliant modules and inverters
can mean a serious loss of revenue, writes Clean Energy
Council accreditation manager Sandy Atkins.

I

Sandy Atkins

magine this. You quoted on a commercial
solar install (about 90kW) and you’ve been
awarded the job. While you’re waiting for the
connection approval, you receive an email
about some solar modules on offer for a
really good price. They work out to be a few
cents per watt less than you had budgeted
for, so you buy them. Terrific — an extra
couple of grand in your pocket, right?
Then, for some reason the installation is
delayed. When the day finally comes to start
the job, all goes well and luckily you get the
work done on time and within budget. The
customer signs all the STC paperwork and
finally pays the invoice. You lodge your
paperwork for the STCs, but then it comes

If you end up with stock that has been removed
from the CEC list, you can’t try and cheat by
writing a different model number on the STC form
to what you’ve installed. This is fraud.
back rejected. Why? The modules are no
longer on our Approved Products List, and
haven’t been on the list for a while.
Therefore, the system is not eligible for
STCs. In effect this installation has been
done at a loss.
We received a call on the CEC
accreditation tech support line about a
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situation very similar to this recently. The
company involved missed out on a lot of
money and they were obviously anxious to
get the module back on the approved list.
The problem was, the manufacturer had
stopped making that model, the test
certificate had expired and it didn’t have all
the new required tests on it anyway. The
module needed to be re-tested, a new
certificate issued, and a new application
lodged for it to be re-listed.
The cost to do all this could have worked
out more expensive than the STCs’ worth.
New products get added to our approved
inverter and modules list regularly, but
products are also regularly removed.
Products do not stay on the CEC Approved
Products List indefinitely — modules are
listed for two years, and inverters are listed
for five years. In addition to the time limit
expiring, products also need to have a valid
certificate to stay on the list.
From time to time certificates may be
withdrawn for a range of reasons, like the
product stops being made or is certified by a
different body — but it means the product
must be removed from the CEC list.
As solar is still a relatively new technology,
the product standards and requirements are
updated from time to time. These changes
mean that products that were approved to
the old standard may be removed from our
list of approved products.
www.ecogeneration.com.au
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Examples where this has happened
recently include the requirement for
inverters to meet IEC 62109, and modules
needing to be fire tested. These increases in
standards requirements increase the safety
of the equipment, and we are about to go
through the whole process again with both
modules and inverters.
From November 1, the CEC will require that
all modules on the approved list must be
certified to IEC 61730-1 and -2 with the
following amendments: IEC 61730-1
Amendment 1:2011 and Amendment 2:2013;
IEC 61730-2 Amendment 1:2011.
Don’t let yourself fall into the situation
I described. Make sure you know what
products you’re buying and that they will still

www.ecogeneration.com.au
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be on the CEC Approved Products List by the
time you install them.
If you end up with stock that has been
removed from the CEC list, you can’t try and
cheat the system by writing a different
model number on the STC form to what
you’ve physically installed. This is fraud, and
something the Clean Energy Regulator takes
very seriously. This can have serious
consequences for installers who sign off on
different model numbers to what was
actually installed.
Here are a few tips for how to avoid
getting stuck with products you can’t install:
When in doubt, ask your wholesaler to
send you a photo of the label on the back of
the panel. You can then use the model

number to check against our approved
module list.
When checking the Approved Products
List, always take note of the expiry date. If
you don’t think you’ll install the products
before the listing expires, ask your supplier
whether they plan on re-listing the product
— or don’t buy it.
Make sure you read Installer News each
month and other important communications
from the Clean Energy Council to stay on top
of product changes that may impact stock
you’re holding.
If you don’t receive these, you go to the
installer area at solaraccreditation.com.au
to look at previous editions, or contact us
on (03) 9929 4141.

ecogeneration October 2016

/ 73

13-Sep-16 12:43:44 PM

THE SOLAR INSTALLER
SPONSORED BY:

FULL METAL UPGRADE

A landlord and electroplater
tenant looking for a quick fix
to high power bills found the
solution on their hot tin roof.

E

lectroplating is an energy intensive
process that uses electric current to
coat metals with a thin layer of a different
metal. An electroplater’s power bill is going
to be high, and any means to bring costs
down is worth considering — so long as it’s a
reliable solution.
In Queensland, the sun is about as reliable
as you can get, which is why East Coast
Electroplating chose to go solar. The north
Brisbane company was looking for a way to
reduce reliance on the grid and shrink its
hefty demand charges.

The local grid provider approved the system
based on a zero feed, which works because the
tenant consumes all the power anyway.
Although East Coast Electroplating leases
its premises the building’s owner was happy
to install solar as an incentive to retain a
good tenant and as a cost-effective method
of increasing the green credentials and
competitiveness of its building.
The 99.84kW rooftop system is made
up of 384 260-watt Jinko Smart Modules
with SolarEdge optimizers, three 27.6kW
SolarEdge inverters and SunLock
commercial framing.
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The optimizers are embedded in the Jinko
SolarEdge Smart Panel modules, which
simplifies the task of monitoring
performance and isolating issues.
“Having the optimizer on the panel also
saves in installation time,” says SolarGreen
principal Robert Wichgers. “We gave the
client options and they thought [the Jinko
Smart module] was the best idea.”
The project was completed in June and
SolarGreen says the Jinko SolarEdge Smart
system decreased the balance of system costs
dramatically. String fusing was not required,
with strings of up to 43 panels. The number of
isolators, cabling and related equipment was
noticeably less than a standard string inverter
installation. Up to 16 additional panels could be
connected to each string.
SolarGreen estimated power bill savings of
$2,660 a month.
Local grid provider Energex approved the
system based on a zero feed, “which works
because [the tenant] consumes all the power
anyway,” Wichgers says.
“The project went really well,” he says.
“The only challenge we had were a few of
the roof-bearers, where some rusted roof
screws had to be replaced. Everything else
was alright.”
The job took one week and SolarGreen
contracted the design and installation work
to Gold Coast Solar Power Solutions.
www.ecogeneration.com.au
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STORED POTENTIAL
Storage solutions is the next big step for global player RFI, a company with
a long history in wireless communications and solar.

O

ne thing leads to another, and if your
business is designing and building
communications networks that run off
independent power sources, it would make
sense to branch out into solar PV and
battery storage. That could count as a very
brief history of RFI Technology Solutions, a
global wireless and solar business with a
commercial services team, product
distribution arm, in-house systems design
and project management teams.
With a head office in Sydney and branches
around Australia, RFI’s projects range from
powering the Doomadgee remote
community on the Gulf of Carpentaria to
installing solar on schools in the ACT and
remote Western Australia to an off-grid
project on Flinders Island and upgrading an
array high up on a Brisbane office tower.
As solar solutions incorporate clever use
of data and become more flexible, the
company must keep evolving. The next step
is batteries.
“A battery storage revolution is coming and
it will transform the energy landscape
forever,” says RFI chief executive Scott Magee.
“Energy Storage isn’t a future prospect; it
is here, it is now and the push is on.”
RFI is an authorised reseller of Tesla and
Enphase products, and the order book is
looking good. Its first shipment of Tesla
batteries has already sold out.
“The most exciting thing about the Tesla
Powerwall is that it is making the entire
energy sector rethink the way electricity is
generated and consumed,” Magee says.
About 15 years ago the company launched
its Power Partners network which today
includes about 80 “best-in-breed” installers,
who it supports with project opportunities
and leads. Its training program includes
roadshows around the country.
“The electricity environment will
completely change in Australia with control
coming back to the consumer,” Magee says.
“The momentum for storage will grow.”
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PROJECT PORTFOLIO

MEDICARE CENTRE, ERINA, NSW
With a brief to “not intrude” on the architecture, 144 Suntech panels were
laid directly onto the flat roof to achieve a clean, minimal aesthetic. The
27kW array is linked to an SMA monitor system.

COMMUNITY POWER, DOOMADGEE, QUEENSLAND
Diesel generation for this community of about 1,050 people was churning
through 115,000 litres of fuel a year. Working with Ergon Energy, RFI’s solution
of 1,056 Trina panels turns out 264kW and will pay for itself in eight years.

WESTERN AUSTRALIA SOLAR SCHOOLS PROGRAM
RFI worked with local contractors to install 1MW of solar PV in various
remote sites across the state, using Suntech and Trina panels and SMA
SunnyBoy inverters.
www.ecogeneration.com.au
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LET THEM OWN HOUSES,
BUT NOT BATTERIES
Too much responsibility comes with owning an energy storage system for consumers
to be burdened with the task, writes Rob Campbell of Vulcan Energy.

D

espite the high cost, early adopters are
paving the way for an ever-increasing
up-take of domestic battery storage. But
what’s the best ownership model for Ma and
Pa Kettle? They are not tech savvy and
simply want a degree of independence and
return on investment.
Way back in 2009, when domestic solar
PV was experiencing exponential growth
across the country, resistance started to
emerge from electricity distributors. Voltage
rise due to high PV penetration was causing
headaches for distributors and limiting
exports in some areas, like having two taps
joined by a hose — if that hose didn’t leak
there was a stand-off.
Customers, keen to invest and latch on to
the high feed-in tariffs, were ideal
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candidates for a time-shifting storage
system, one that would permit connection to
a crowded network and earn an income.
It was about that time that we started
developing the Sun Sink storage system.
With the demise of high solar bonus
schemes, the project deployment was
delayed, but the research and development
continued, as is does today. The result is a
highly engineered and state-of-the-art
storage system.
Coming from a grid background, we looked
at the most efficient round trip design,
settling on a high voltage, low current model.
Because it was already accepted that DC
voltages of up to 600 were tied to solar PV,
a storage system close to that level was
chosen. The first thing that had to be

considered was safety, so we looked at the
government’s tolerance levels and weighed
up the risks versus the efficiency and life
span of our concept and all of the answers
crystallized in quick succession.

THE CHALLENGES ARE
Fire risk Lithium was getting a bad rap for
catching fire, except for LifePO4, which was
the stand-out for stability and safety, albeit
with a slightly lower energy density.
Explosion risk All of the standards available
focused upon high current/low voltage
storage, by using the opposite rationale,
we eliminated gas and heat sources from
the equation.
Arcing High-voltage DC doesn’t forgive, so
particular design constraints had to eliminate
www.ecogeneration.com.au
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potential for arcing to occur. If it did, damage
and propagation had to be curtailed.
Electric shock In a domestic situation, the
potential dangers of prying fingers were
identified as a possible deal breaker,
however with this model shocks and burns
are a negligible risk.
Life cycle and end-of-life Environmental
considerations about what happens when
the storage core dies. This is going to
become a major headache in the future.
We found the best solution is a managed
lease ownership model. By leasing the
storage core to the customer, many benefits
to the customer, networks and regulators
came to the fore and this is likely to become
the model for residential storage.
The benefits of maintaining ownership of the
storage core are:
Safety Customers are restricted from
accessing any internal components of the
system; they simply know if the system is
working or in a fault condition. Like a cable
TV box. All external connections appear at
the PV system, which has proved by
experience to be low risk.
Accountability Distributors and regulators

FREE

have one point of reference for many
installed systems, with the potential for
demand response deals to be negotiated en
masse for mutual benefits.
Warranty and life cycle The customer
gains the equivalent of a lifetime warranty,
they don’t end up with a boat anchor

indicative cost per KWh under 30 cents.
There are 140,000 odd customers coming
off the 60 cent bonus tariff in NSW, and
considering that more than half of these
people got their systems installed for next to
nothing, the likelihood of these punters
putting their hands in their pockets to invest

By leasing the storage core to the customer,
many benefits to the customer, networks and
regulators come to the fore — this is likely to
become the model for residential storage.
after six years with all of the potential
costs and hazards of deconstructed, dead
storage systems.
Environmental Because storage cores are
recovered and replaced via a centralized and
overarching system, environmental risks are
eliminated.
Cost With low up-front and on-going service
costs, which include periodic replacement of
the storage media, the overall cost is far less
that outright purchase, with a 10-year

$10,000 or $12,000 in storage for a return
of 10% is not great.
The only way to ensure that our energy
system becomes democratized and truly
competitive is by the introduction of live
supply and demand price signals and
regimes for electricity. Only then will storage
reach its full potential, and will provide the
same cost saving opportunities for those
who are not able to access solar PV energy
in their own domestic situation.

Solar Finance
Partner Program

No Merchant Fees

No Claw Backs

Simple & fast paperless process supported by Australian based team

10
<mins
Applications in
under 10 mins

Enquire Now 1300 986 056

Flexible 2 - 7
Year Terms

Same day
settlement

solar@classicfg.com.au

*Credit is provided by Classic Clean Energy Finance Pty Ltd ABN 84 145 265 103 which holds Australian Credit Licence number 434863 or Classic Funding Group
(ABN 84 057 766 551).Terms, Conditions & Credit Criteria apply.
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SELECTRONIC PLAYS
THE LONG GAME
The sun may be 4.5 billion years old but Melbourne inverter outfit Selectronic isn’t far behind.
CEO Rod Scott tells EcoGeneration about what it takes to stay the course.
How did you get started in solar?
I attained my IT degree in the ’80s — yes,
before Windows or Mac! I ended up writing
firmware for the energy management
system the early Selectronic inverters had
on board. Selectronic was founded by my
parents in 1964 as manufacturers of
transformers and inductors for the television
and radio industry. In 1981 we released a
small square-wave inverter which would
allow basic AC loads to run from a battery.
We learnt a lot from that. In the mid-1990s
we released the world’s first true sine wave
inverter. Today my brother Ken and I are the
second generation to run Selectronic, which
is the only Australian designer and
manufacturer of multi-mode inverter
chargers — the SP PRO series.
Are residential and commercial clients
attracted to solar for different reasons?
People usually install the SP PROs in their
home for self-consumption, to shift their
reliance from the grid, and for power
security. Commercial clients are more
interested in peak lopping and managing the
capacity charge as well as backup power and
augmenting a constrained electricity supply.
How big is the team at Selectronic?
To be honest some of us are a little on the
larger size but we are looking to introduce a
corporate exercise program. Actually, we are
about 30 people, including R&D, production
and sales, based on the edge of the Yarra
Valley in outer Melbourne.
Which projects have thrown up the
most challenges?
A few years ago we were given the challenge
to come up with a solution on a very tight
deadline due to the original inverter
manufacturer not been able to deliver the
solution. And one of the early installations
for remote communities had problems due
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Rod Scott, left, at the Selectronic's HQ.

to the extreme heat and high duty cycle,
and our inverters used here were the first
with water cooling. Another was a remote
island micro-grid project in Indonesia where
we had the challenge of installing PV over
water as well as wireless communications
over large distances.
Is there such a thing as a typical
installation?
There really isn’t. We’ve seen our inverters
on a mansion in Toorak, a tiny hand-built
home in Cockatoo, on luxury houseboats
on the Murray River and on a school in
the Himalayas!
Have you seen a growth in the energy
storage market?
Most definitely, here and overseas. There is
a new media story every day about how
storage is taking off and although reality
doesn’t always match the hype out there we
have experienced 50% growth in business
over the past 18 months. We see the market
expanding due to a confluence of factors
including new battery technologies and
consumers demanding choices.

Do you have solar at home?
I have a 5kW SP PRO with AC-coupled and
DC-coupled PV arrays facing north and west.
What’s frustrating about the industry
at the moment?
Maybe the lack of accurate information out
there including underestimating the
requirements to effectively go off-grid as
well as return on investment projections.
Another issue is sub-standard overseas
manufacturers selling into the market then
pulling out, leaving the installer liable, the
consumer burnt and the industry tainted.
How can a solar business stand out?
Longevity is important. It can take years to
build a good reputation which can be lost in
a moment. Just the other day I noticed an
older model inverter (of 25 years) in the
service department where the owner had
rung to say their inverter was still going
strong and asked whether they should get it
serviced. It was suggested they send it in for
a clean and maybe a change of capacitors.
It’s about having loyal long-time customers
and been able to sleep well at night.
www.ecogeneration.com.au
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CLEAN ENERGY
MARKET WRAP
LARGE-SCALE GENERATION
CERTIFICATE (LGC) MARKET

Marco Stella

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

The nation’s large-scale renewable market’s
rise faltered in July, with the spot market
having spent most of the month in the $85s.
Ultimately, though, the reality of the project
build requirements once again came home
to roost, with the market returning to a
consistent upward trajectory across most of
August, culminating at a high of $87.80 late
in the month.
With only a modest surplus forecast to
remain following 2017 compliance, most
expect the market would march towards the
tax-effective penalty level of $92.85, getting
there by the compliance period in early 2018.
If that is to be the case, then including a
discount to fund the carriage of certificates
out to that date means the spot market is
already within $2 of that cap.
Aside from those receiving separate
government support by way of grants or
feed-in tariffs, project commitments
continue to underwhelm, with the Herculean
task growing more outrageous by the week.

As it stands, it appears the Turnbull
Government has failed to convince liable
parties that there will be no further changes
to the scheme and that contracting longterm to underwrite renewable energy
projects is a sound financial move.

SMALL-SCALE TECHNOLOGY
CERTIFICATE (STC) MARKET
There has been little change to the STC
market in recent months, with the Clearing
House remaining in deficit. Weekly STC
submissions for the year remain a fraction
below the 310,000 per week required to
meet the 2016 target.

ENERGY EFFICIENCY MARKET
The success of commercial lighting in
Victoria has continued to weigh on the spot
VEEC price, with the market softening to a
22-month low of $14.00 early in September.
While the softening price has brought about
a dramatic reduction in residential lighting
activity, commercial installs have in large
part compensated for that reduction to

DOMESTIC
CREATION

SPOT PRICE ($AU)

LGC — Large-scale Generation Certificates

171,449,200

87.50

STC — Small-scale Technology Certificates

156,712,053

39.90

VEEC — Victorian Energy Efficient Certificates

34,739,013

14.00

ESC — NSW Energy Saving Certificates

15,840,321

25.00

INTERNATIONAL

EUA — European Emission Allowances
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maintain a surprisingly high rate of weekly
submissions across August.
In terms of the number of VEECs already
in the system (registered and pending
registration) the 2016 target was met
early in August. While it is likely the weekly
VEEC submission figure will fall across
the remainder of the year, it appears
unlikely that the surplus rolled into 2017
will be less than 3.5 million (roughly 60%
of the 2017 target) and it may well be
considerably higher.
In NSW, a crackdown on compliance has
disrupted what had been a steady downward
run across the final months of last financial
year. By increasing the amount of time that
creators spend in audit, ESC registrations
across July and August were less than half
of the average of the first six months of
2016. The spot market spent most of that
time between the mid-$24s and the mid$25s, though the forward curve flattened
considerably indicating a lack of buying
interest further out.
For the remainder of the year participants
will be watching closely to see whether ESC
registrations will return to the levels seen
across the first half of the year (which were
sufficient to maintain the surplus rolled over
from the 2015 compliance year of 3.26
million), or if it will instead drop and thus
begin the erosion of that surplus that many
had expected would happen across 2016.
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QUALITY CONTROLLED
A distributor formed by a couple of electricians isn’t going to test solar installers’ patience
with any B-grade balance of system componentry.

Y

Above: The CarbonTRACK unit measures
solar generation, consumption and electricity
export to the grid.
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ou know you’re doing something right
when no-one complains. That’s not
always a guarantee in the solar industry,
where government subsidies and everchanging technology provide prime
conditions for corner-cutters. Melbourne
distributor Solpac operates in a prime spot
to measure satisfaction levels in solar
hardware, where its customers are
wholesalers, whose customers are installers,
whose customers are consumers.
“From the fact we’ve had no complaints
whatsoever about the products we use is a
testament to the research we’ve put in
place,” says Solpac business
development manager Cameron
Ross. “We’ve had no recalls or issues
with regards to warranties.”
Solpac founders David Rogers and
Scott Ferguson have more than 20
years worth of electrical and solar
installation work to their credit and
started the company as a supply
line of “consistent and controlled”
balance of system components.
Whether it’s residential,
commercial or industrial, a solar
installation which relies on
substandard components won’t be
up to the job. During recent years,
Ross says, Australian home and business
owners have fallen victim to a varying
degree of sub-par electrical components
used in systems, resulting in avoidable
damages and product recalls.
“Components were always an
afterthought when it came to solar
installations, which led to there being a lot of
issues down the track,” he says.
Until recently Solpac had focused on
products tailored for installer use, but it has

formed a registered supplier partnership
with fellow Victorian company carbonTRACK,
an energy management technology that
combines hardware and software to reduce
and redistribute electricity use.
The technology makes energy
consumption efficient, maximises solar and
readies a home or business for battery
storage and automation, Ross says.
“Most energy management products are
only a solar monitoring device, displaying PV
solar generation. CarbonTRACK measures
and displays solar generation, consumption,
and electricity export to the grid,” he says.
“As a product that is more than just a
monitoring system found on the market
today, carbonTRACK provides a tool to home
and business owners to aid in finally
understanding electricity usage in depth and
quite literally the technology to control it.”
With solar energy contributing 16.2% to
overall renewable energy production, there
is a lot of room for technology to optimise
use of electricity generated by PV systems,
he says.
Solpac is also supplying “battery support
kits” for use with storage solutions for use in
residential and commercial projects.
“There have been some major changes in
commercially available battery storage
technology that have left some companies
on the back foot,” Ross says. “A large part of
this may be caused by a slight ambiguity in
standards to regulate this emerging
technology or the accessibility of
components to support it.”
Solpac has worked with suppliers to
provide a simple solution that enables
businesses to “facilitate this change” through
the supply of hybrid-specific balance of
system components and accessories.
www.ecogeneration.com.au
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FOR THE
RIGHT REASONS
A background in trades and an interest in social issues
inspired Justin Kearnes up onto the roof to launch solar
business RI Trades, on the Central Coast of NSW.
How drew you to solar?
I am a licensed electrician and plumber.
Mid-career, partly due to travel and life
experiences, I decided I wanted to help
combat the cycle of poverty. I completed a
degree in social work, majoring in
international community development. When
I started to mix practical trade skills with
community development projects, it became
apparent that if you can supply power, water
and good sanitation to a community, they
can thrive. I had a great understanding of
water and sanitation but even as an
electrician did not know much about
supplying power to a place with no poles or
wires. In 2010 I completed a Cert IV in
electrical, photovoltaic systems, and started
working in the solar industry. Now I am
working for myself with a small team of
installers I have the utmost respect for.
What’s your specialty?
My interest now is focusing on off-grid and
grid-connect with battery storage. My
specialty is leaving a completed job behind
that is a positive contribution to the industry.
What’s the biggest job you’ve worked on.
A 100kW PV system at Sydney’s Mount St
Benedict College. I was working for a large
solar company and the install was over four
roofs with some considerable distance from
PV arrays back to inverters, then from a new
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sub board back to the main switchboard.
Installation was completed during the school
holidays; the team onsite was experienced
and great to work with. A great experience.
Now tell us about the most challenging one.
It was a 10kW residential in central NSW that
tested my knowledge and skills like no other.
It was in a remote location and difficulties
came up after starting. We did not have all
the equipment necessary to complete the
job. Only through experience in the industry
and being able to think outside the square
were we able to make the situation work.
Do you have a favourite type of project?
Being able to provide power anywhere in the
world via a stand-alone system is really
exciting. Being able to give people more
autonomy over the price of power via
battery storage is also a big interest.
Are you getting queries about storage?
Yes, it’s becoming more and more talked
about. You could be out socialising and when
you start talking about what you do people
end up asking about battery storage. Half
the work inquiries I receive are about the
financial viability of battery storage.
Do customers understand solar?
Customers are always different: some have
been sold a system and they care about their
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bill and nothing more; others are quite the
opposite and have really researched what
they are investing in. The consumers that
are clued up, it’s great they have an
understanding of what they are investing in.
My only advice would be to seek final advice
from a qualified designer or installer.
Are the industry standards good enough?
I think the standards are great. They give a
person good guidance into how to contribute
to the longevity and integrity of the industry
and the installation they leave behind. On
the other hand the amount of people who
work in the industry without any formal
training or tested knowledge of the
standards is concerning. You may have a
skilled licensed person supervising five
people who are learning on the job as they
go. It would be great to see something like
the NSW White Card for Health and Safety
introduced to the solar industry. PV can burn
a house or building down pretty quickly if
installed the wrong way and a bad
newspaper headline can turn the industry
into a political football overnight.
Any advice for someone getting started?
Get skilled up and get involved. Apart from
TAFE I have completed a lot of my training
through a registered training organisation
called SkillBuild. They offer excellent training
in facilities all over Australia.
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More than half your yearly
diesel fits in this box.
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).

1346 ECO Ecogeneration
ECO1016_AllAds.indd
87 A4 Ad_FINAL.indd 1

Our UltraBattery® products are Australiandesigned 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

22/02/2016
3:41 PM
pm
12-Sep-16
12:01:54

Let sunlight
power your life

Visit us at the All-Energy Exhibition & Conference
in Melbourne on 4 and 5 October 2016

www.trinasolar.com.au
ECO1016_AllAds.indd 88

12-Sep-16 12:08:13 PM

