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r.e.think energy

r.e.think wind energy:
Fair winds ahead

BayWa r.e. is your full service partner for wind energy  
projects in Australia. From initial planning and development to 
financing and construction to operations management – with 
over 25 years of global experience, we make every project  
a success. 

BayWa r.e. is an innovative and reliable provider in solar PV, 
wind and bioenergy and is ideally positioned to meet one of the 
greatest challenges of our generation: delivering reliable and 
clean energy.

www.baywa-re.com.au
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/ Perfect Welding / Solar Energy / Perfect Charging

BETTER TO HEAT YOUR WATER
THAN YOUR EXPORT METER.

STORE UNUSED SOLAR POWER 
BY USING IT TO HEAT WATER 

FOR USE DAY, OR NIGHT.

/ The Fronius Ohmpilot is an efficient solution for using solar energy to generate heat, such as by powering heating 
elements in hot water tanks. This intelligent and continuously adjustable regulation of heat sources allows the rate of self-
consumption to be optimised. 
/ Continuously adjustable regulation from 0 to 9 kW
/ Monitor any Fronius inverter and Ohmpilot data in a single portal using Fronius Solar.web.
/ Easy to retrofit into existing PV systems and where a heating element is already present
Find out more at www.fronius.com

24HRS
SUN

24hoursofsun.com
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Solar intelligence, 
with lots of strings attached...

 

 

 

 
        

            String inverters that are built to last

                             Always available for highest yields

          A smart PV solution that works in all conditions

   Local service with a global reach

      A bankable business that’s here to stay

 

 

 

 
 

 

Up to 12 string inputs, 6 mpp trackers and Max. efficiency 
99.0% provide highest yields for any utility project; Natural 
cooling means no fans, reduces self-consumption; Standard 
Integrated DC disconnect, type II surge arrestors, no fuses 
means fewer service calls; Smart I-V Curve Diagnosis allows 
easy maintenance with automated smart string diagnosis; 
Made for utility or commercial scale, built to last in the 
toughest of any conditions highest yields for years to come.

Lots of good strings!

Global #1 Inverter Shipment

Huawei Technologies (Australia) Pty Ltd
Tower B, 799 Pacific Highway, Chatswood NSW 2067
solar.huawei.com@ Huawei FusionSolar

@ Huawei FusionSolar
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The Unimax4GX modem provides superior  
4GX cellular signal strength performance for
energy system monitoring applications.

The perfect connectivity solution for 
remote sites and for commercial 
systems. 4G cellular for remote 
monitoring connectivity to the site. WIFI 
for use during site maintenance visits.

www.rfi.com.au/solarmodems

Stay Connected.
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FROM THE EDITOR

EDITORIAL

Do we ever stop and think how far we’ve come with technology in such a short space of 
time? I can remember not that long ago (maybe it’s longer than I think?) having to use 
encyclopaedias to look up information for school projects or general pieces of 

information that captured my attention. These were often sold door-to-door by a salesman 
who would sign up the family for a collection of leather bound books. They were exciting, 
filled with information and year-on-year an updated edition would arrive so information was 
current. Look where we are today and what we can access, research, investigate and explore. 
Everything and anything is at the touch of a hand and the possibilities are endless and those 
endless possibilities can be found in the renewables sector as technology drives the industry 
to new heights. 

In this edition of Ecogeneration, we look at  (and marvel at) not only the beauty of 
Tasmania but the recent annoucement that it will become the Battery of the Nation (page 
46). In our feature In the Driving Seat, we speak to those at the cutting edge of designing the 
technology that will drive the renewables sector into the future and help shape the way 
Australians access their energy needs (page 54). EnergyLab and PowerPal talk about the 
exciting innovations through Energy Lab’s accelerator program (page 58) and we meet the 
women at RFI who open up about gender and their experiences of working in what is still a 
predominately male industry…its frank and honest (page 72). CEO of Ecoult John Wood 
takes us to India where India’s long-term goals to develop renewable-powered electricity are 
taking shape with the help of a partnership with Australia (page 50).

Technology and app development continue to ensure Australians have access to 
reasonably priced energy supplies, can make comparative choices and operate their solar 
system from the touch of their hand. Tasmania looks towards a future of clean, reliable and 
affordable energy. It truly is a remarkable time for renewables. In the words of the late great 
Professor Stephen Hawking “intelligence is the ability to adapt to change.”

Battery of the Nation: 
14 new potential sites 
will see hydro like this 

established across 
Tasmania. 

COVER IMAGE:  
Greg Brave/ 

shutterstock.com

ISSUE 107  |  AUGUST 18
OFFICIALLY ENDORSED BY THE CLEAN ENERGY COUNCIL

Battery of 

the Nation

BLOCK CHAIN: IN THE DRIVING 

SEAT Page  54

AUSTRALIA: POWERING INDIA WITH 

BATTERIES Page 50

INNOVATION IN THE CLEAN 

TECH SECTOR
Page 58

ECO0818_001_Cover.indd   1

4/7/18   11:45 am

Editor: Kylie Field 
kylie@paragonmedia.com.au
Art Director: Julitta Overdijk
Publisher: Ian Brooks 
ianb@paragonmedia.com.au
Sales Director: Julie McConachy 
juliem@paragonmedia.com.au   
Phone: 0409 381 813 

Kylie Field
EcoGeneration editor

Dani Alexander is a research principal at the University of Technology Sydney’s Institute 
for Sustainable Futures. Her current research is investigating how to promote sustainable 
solutions by leveraging demand management and renewable energy generation. Dani’s 
experience is broad across policy, program management, governance and engagement. 
Dani has managed projects at the Australian Renewable Energy Agency, the Second 
Generation Biofuels R&D Program and the Australian Solar Institute. 

Stefan Jarnason is a pioneer in the development of the solar industry. His 20 years of 
experience includes PV research, development of the world’s first AC module system 
Plug&Power, developing the Combined Cycle durability test program used globally, building 
a 20MW manufacturing facility in Germany, PV system design, large-scale solar power 
plant development and solar monitoring. He holds several patents and as co-founder and 
CEO of Solar Analytics leads a team of engineers, developers and designers.

Gero Farruggio is co-founder and director of Sustainable Energy Research Analytics. Prior 
to SERA, he was director of Wood Mackenzie Australia and Barlow Jonker and a founding 
member of the group’s Asia-Pacific executive committee. His initiatives and leadership 
were instrumental in establishing greenfield research products and markets. He brings 
more than 20 years’ industry and community service experience, including directorship, 
senior management, consulting and advisory roles.

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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Above: Professor Martin Green wins prestigious Global Energy Prize

AUSTRALIAN 
ACADEMIC WINS 
PRESTIGIOUS 
ENERGY PRIZE

The UNSW solar energy pioneer Scientia Professor Martin Green, 
has become the fi rst Australian to win a prestigious Global 

Energy Prize worth more than $820,000, for his research, 
development and educational activities in the fi eld of photovoltaics.

The annual Global Energy Prize – which is shared between two 
recipients this year – honours outstanding achievements in research 
and technology that are addressing the world’s pressing energy 
challenges. It is presented each year by the President of the Russian 
Federation.

Professor Green, the director of the Australian Centre for 
Advanced Photovoltaics at UNSW, was honoured for having 
“revolutionised the effi ciency and costs of solar photovoltaics, 
making this now the lowest cost option for bulk electricity supply”.

The Global Energy Prize has a reputation score of 0.48 on the 
IREG List of International Academic Awards, with a Nobel Prize 
scoring 1.0. The ten fi nalists this year included businessman and 
engineer Elon Musk.

Professor Green is a world-leading specialist in both monocrystalline 
and polycrystalline silicon solar cells, and the research group he 
founded in UNSW Engineering is the largest and best-known 
university-based photovoltaic research group in the world.

GUIDELINES 
RELEASED 
FOR THE GRID

Energy Networks Australia has released the fi rst in a suite of 
guidelines for network companies to support the fair and 

effi cient connection of solar and battery storage to the grid.
The national Distributed Energy Resources (DER) Grid Connection 

Guidelines Framework and Principles sets out the principles, 
objectives, structure and framework for networks to ensure 
consistency in how household and business solar and batteries are 
integrated into the grid.

According to Energy Networks Australia CEO Andrew Dillon, a 
consistent approach across the country was essential as 
Australia’s national energy market transformed into a more 
decentralised system.

“Up to now, networks have responded to the challenges of the 
growth in rooftop solar and storage options by adopting their own 
– often different – technical requirements and connection 
processes,” said Dillon.

“This has led to inconsistencies between networks, which has 
been identifi ed as a major concern by stakeholders in numerous 
industry reports including the CSIRO/Energy Network Australia 
Electricity Network Transformation Roadmap. These guidelines are 
being developed to establish uniformity around voltage, legal 
frameworks and technical standards to enable fair, easy and 
effi cient grid connection.”

The guidelines are being developed in consultation with industry 
stakeholders including the Australian Energy Regulator, Australian 
Energy Market Operator, Clean Energy Council, Energy Consumers 
Australia and all Australian electricity networks.
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NEWS IN BRIEF

SOLAR ROLLS 
OUT FOR 
NORTHERN 
TERRITORY 
OFF-GRID 
COMMUNITIES

Remote communities from the Tiwi Islands 
to the South Australian border are set to 

be connected to solar power as construction 
begins on the next phase of the $59 million 
Solar Energy Transformation Program 
(SETuP) project according to ARENA.

Tranche Two, which is commencing 
construction this month and is expected to 
be completed by November this year, will 
see 5.6 MW of solar PV rolled out to a 
further 17 communities across the Territory 
from Finke near the South Australian 
border to the Tiwi Islands.

ARENA had previously announced $31.5 
million in funding towards SETuP, jointly 
funded by the Northern Territory (NT) 
Government and managed by Power and 
Water Corporation (PWC).

Solar PV will be integrated with diesel 
generators at 15 sites including a 1 MW solar 
system at the Tiwi Island community of 
Wurrumiyanga which will ultimately supply 
electricity to three communities on 
Bathurst and Melville Islands, via an 
interconnection project.

On completion of Tranche Two, the SETuP 
program will provide 10 MW of solar 
photovoltaic power into the energy mix of 28 
remote off-grid communities across the NT.

In a project last year, Tranche One 
successfully integratrd 3.325 MW of solar PV 
into diesel power systems in an initial 10 
remote Indigenous communities.

CHARGING BY THE SUN

Students at the Queensland University of Technology (QUT), supported by Vertiv have 
designed a light, modern solar solution to enable students to charge their mobile 

devices under the sun on campus.
 The ‘Tower of Power’ is an off-grid kiosk built with lightweight but durable materials and fitted 

with solar panels positioned for optimum efficiency. The kiosk has eight seats in and around it to 
allow students to sit down and interact while their devices charge. It’s also connected to an 
application that allows students to see how many ports are available at any time.

 “We challenged design students to propose a structure for a smart solar mobile 
charging station,” said Vishnu Kumar Arun, president, QUT Electrical Engineering Student 
Society (QUT EESS).

 “The students went above and beyond and created something that is truly innovative 
and that embodies the Internet of Things (IoT) and electronics projects developed by our 
engineering team.”

 The winning students, chosen from four finalists in the competition, worked closely 
with the  engineering teams of QUT EESS to modify the solution design for fabrication and 
real-world implementation and are now field testing it on campus. The hope is to expand 
on the project and get similar kiosks in place in other universities and organisations 
countrywide with a commercially viable solution.

 Vertiv, which sponsored the competition and worked closely with the University to help 
secure the right batteries for the solution, has been inspired by the project and has 
ordered its own model of the kiosk to showcase to local government customers around 
the country as a potential tool for their IoT goals. The critical infrastructure company is 
also hoping to have a demonstration of the kiosk at Smart Cities Week in October.

VALUE STACKING  
OF STORAGE

ABB will supply a microgrid solution to the Energy Storage for Commercial Renewable 
Integration (ESCRI) project in South Australia, which will provide a more secure 

power supply in an area that has high renewable penetration into the grid. The solution 
will connect an ABB Ability PowerStore 30 megawatt (MW) battery energy storage 
solution to the Electranet transmission system enabling the value stacking of storage in 
regulated energy market.

In Australia, the increase of intermittent renewables within the power grid is adding 
complexity for grid operators. In South Australia wind farms generate the bulk of 
electricity consumption for the state. There is also an increasing deployment of solar, 
both large scale and roof top panels installed in the state and across the country.

The ABB Ability PowerStore will be installed at the Dalrymple substation on the Yorke 
Peninsula in South Australia. According to ABB, not only will the solution improve the 
overall reliability of power supplies, but it will also make it possible to provide additional 
market services and fast-acting power response that helps to balance the network on a 
daily basis and also support the increased power transfer with the interconnectors to 
Victoria.

Above: Remote communities get connected to solar as 
Tranche Two begins constructionP
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Above: Professor Martin Green wins prestigious Global Energy Prize

AUSTRALIAN 
ACADEMIC WINS 
PRESTIGIOUS 
ENERGY PRIZE

The UNSW solar energy pioneer Scientia Professor Martin Green, 
has become the fi rst Australian to win a prestigious Global 

Energy Prize worth more than $820,000, for his research, 
development and educational activities in the fi eld of photovoltaics.

The annual Global Energy Prize – which is shared between two 
recipients this year – honours outstanding achievements in research 
and technology that are addressing the world’s pressing energy 
challenges. It is presented each year by the President of the Russian 
Federation.

Professor Green, the director of the Australian Centre for 
Advanced Photovoltaics at UNSW, was honoured for having 
“revolutionised the effi ciency and costs of solar photovoltaics, 
making this now the lowest cost option for bulk electricity supply”.

The Global Energy Prize has a reputation score of 0.48 on the 
IREG List of International Academic Awards, with a Nobel Prize 
scoring 1.0. The ten fi nalists this year included businessman and 
engineer Elon Musk.

Professor Green is a world-leading specialist in both monocrystalline 
and polycrystalline silicon solar cells, and the research group he 
founded in UNSW Engineering is the largest and best-known 
university-based photovoltaic research group in the world.

GUIDELINES 
RELEASED 
FOR THE GRID

Energy Networks Australia has released the fi rst in a suite of 
guidelines for network companies to support the fair and 

effi cient connection of solar and battery storage to the grid.
The national Distributed Energy Resources (DER) Grid Connection 

Guidelines Framework and Principles sets out the principles, 
objectives, structure and framework for networks to ensure 
consistency in how household and business solar and batteries are 
integrated into the grid.

According to Energy Networks Australia CEO Andrew Dillon, a 
consistent approach across the country was essential as 
Australia’s national energy market transformed into a more 
decentralised system.

“Up to now, networks have responded to the challenges of the 
growth in rooftop solar and storage options by adopting their own 
– often different – technical requirements and connection 
processes,” said Dillon.

“This has led to inconsistencies between networks, which has 
been identifi ed as a major concern by stakeholders in numerous 
industry reports including the CSIRO/Energy Network Australia 
Electricity Network Transformation Roadmap. These guidelines are 
being developed to establish uniformity around voltage, legal 
frameworks and technical standards to enable fair, easy and 
effi cient grid connection.”

The guidelines are being developed in consultation with industry 
stakeholders including the Australian Energy Regulator, Australian 
Energy Market Operator, Clean Energy Council, Energy Consumers 
Australia and all Australian electricity networks.
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devices under the sun on campus.
 The ‘Tower of Power’ is an off-grid kiosk built with lightweight but durable materials and fitted 

with solar panels positioned for optimum efficiency. The kiosk has eight seats in and around it to 
allow students to sit down and interact while their devices charge. It’s also connected to an 
application that allows students to see how many ports are available at any time.

 “We challenged design students to propose a structure for a smart solar mobile 
charging station,” said Vishnu Kumar Arun, president, QUT Electrical Engineering Student 
Society (QUT EESS).

 “The students went above and beyond and created something that is truly innovative 
and that embodies the Internet of Things (IoT) and electronics projects developed by our 
engineering team.”

 The winning students, chosen from four finalists in the competition, worked closely 
with the  engineering teams of QUT EESS to modify the solution design for fabrication and 
real-world implementation and are now field testing it on campus. The hope is to expand 
on the project and get similar kiosks in place in other universities and organisations 
countrywide with a commercially viable solution.

 Vertiv, which sponsored the competition and worked closely with the University to help 
secure the right batteries for the solution, has been inspired by the project and has 
ordered its own model of the kiosk to showcase to local government customers around 
the country as a potential tool for their IoT goals. The critical infrastructure company is 
also hoping to have a demonstration of the kiosk at Smart Cities Week in October.

VALUE STACKING  
OF STORAGE

ABB will supply a microgrid solution to the Energy Storage for Commercial Renewable 
Integration (ESCRI) project in South Australia, which will provide a more secure 

power supply in an area that has high renewable penetration into the grid. The solution 
will connect an ABB Ability PowerStore 30 megawatt (MW) battery energy storage 
solution to the Electranet transmission system enabling the value stacking of storage in 
regulated energy market.

In Australia, the increase of intermittent renewables within the power grid is adding 
complexity for grid operators. In South Australia wind farms generate the bulk of 
electricity consumption for the state. There is also an increasing deployment of solar, 
both large scale and roof top panels installed in the state and across the country.

The ABB Ability PowerStore will be installed at the Dalrymple substation on the Yorke 
Peninsula in South Australia. According to ABB, not only will the solution improve the 
overall reliability of power supplies, but it will also make it possible to provide additional 
market services and fast-acting power response that helps to balance the network on a 
daily basis and also support the increased power transfer with the interconnectors to 
Victoria.

Above: Remote communities get connected to solar as 
Tranche Two begins constructionP

H
O

TO
S:

 (
B

O
TT

O
M

 L
EF

T)
 S

ER
G

E 
G

O
U

JO
N

/S
H

U
TT

ER
ST

O
C

K
.C

O
M

. (
FA

C
IN

G
 P

A
G

E 
TO

P
 R

IG
H

T)
 M

IC
H

A
K

ET
/S

H
U

TT
ER

ST
O

C
K

.C
O

M

ECO0818_012-17_News.indd   13 3/7/18   4:03 pm



— 
PVS-100/120-TL
The perfect solution
to optimise your return
on investment

ABB’s PVS-100/120-TL is the new all-in-one high power string inverter solution for cost 
effectiveness in ground mounted and rooftop installations for large commercial and
industrial applications. Cloud connected to ABB Ability, it enables access to advanced 
monitoring and control features through laptop and mobile devices.
See more: abb.com/solarinverters
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LEADERSHIP IN 
SUSTAINABILITY

Fujitsu has been acknowledged by the National Australian Built Environment Rating 
System (NABERS) for demonstrating leadership in sustainability by using the 

NABERS Energy for data centres rating tool, with Fujitsu saving more than 34 GW 
hours of electricity and reduced greenhouse gas emissions by 30,611 tonnes of CO2-e, 
representing 33% less than the industry average.

These fi gures are calculated using the NABERS Energy rating tool, which indicates 

how energy and carbon emissions are being managed in a data centre compared with 
the rest of the data centre market.

Fujitsu became the fi rst organisation to achieve a NABERS certifi cation for its Noble 
Park data centre in 2013 and has continued to build on this success. It became Australia’s 
fi rst and only technology company to certify and publicly disclose the energy and carbon 
performance of its entire data centre portfolio using NABERS Energy in 2016.

Mike Foster, chief executive offi cer, Fujitsu Australia, said, “Digital transformation 
drives demand for data centre capability and also drives the need for innovation in 
energy effi ciency. Our goal is to drive down the impact of the ICT sector through 
enabling technologies that help reduce the share of emissions produced by the 
sector. In addition to lower carbon emissions, being energy effi cient also delivers 
business benefi ts by reducing operational expenses for our customers.”

“The NABERS ratings are an important way to demonstrate the transparency and 
commitment with which Fujitsu approaches sustainability. Supporting this 
sustainability vision and contributing to business effi ciency in all areas leads to 
innovative opportunities to ensure Fujitsu is different, relevant and continues to 
create new value for customers. At Fujitsu we believe it is crucial to meet our 
increasing power requirements but not at the cost of our environment,” said Foster.

Fujitsu Australia is striving towards a 2020 target of a 4.5-star NABERS rating 
across the data centre portfolio and has already achieved a four-star rating across 
three of its data centres, with the remaining three not far behind. NABERS Energy 
rating is calculated based on Power Usage Effectiveness (PUE), and the results are 
communicated via a simple 6-star rating scale, where 1-star represents poor 
performance, and 3-star is average.

RENEWABLE 
ENERGY 
EMPLOYMENT 
HITS NEW PEAK

Coming off a record year for renewable 
energy in Australia, new fi gures show the 

industry is fl ourishing on the global stage as 
well.

According to the International Renewable 

Energy Agency (IRENA), more than half a million 
jobs were created worldwide in the sector in 
2017, taking the total number of people 
employed in renewables  to more than 10 million 
for the fi rst time.

Natalie Collard, the Clean Energy Council’s 
executive general manager – Industry 
Development, says the global statistics 
reinforce the unprecedented year the sector 
experienced Down Under in 2017.

“It is clear that the world is heading towards a 
clean energy future, and that creates a huge 
range of economic opportunities,” Collard said.

“More than 50 projects in Australia are either 
actively under construction or have secured 
fi nancial commitment, adding up to more than 
$10 billion of investment and almost 5500 new 
direct jobs across the country,” she said.

“The fi gures from IRENA show that more than 
70% of the global clean energy jobs are from 
just six countries – China, Brazil, the US, India, 
Germany and Japan – highlighting that we’ve 
really only scratched the surface when it comes 
to growth in renewable energy.”

— 
PVS-100/120-TL
The perfect solution
to optimise your return
on investment

ABB’s PVS-100/120-TL is the new all-in-one high power string inverter solution for cost 
effectiveness in ground mounted and rooftop installations for large commercial and
industrial applications. Cloud connected to ABB Ability, it enables access to advanced 
monitoring and control features through laptop and mobile devices.
See more: abb.com/solarinverters
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JOINT VENTURE DELIVERS SMART METERS

Global smart metering company 
Landis+Gyr, along with Pacific Equity 

Partners (PEP) have announced an 
agreement to form a joint venture for the 
acquisition of Acumen from Australia’s 
largest energy retailer, Origin Energy.

The joint venture will be known as 
intelliHUB Holdings. The Acumen business 
includes the existing management and 
servicing of an already deployed 170,000 
meters and a material, long-term contract 
with Origin Energy for the rollout of 
additional smart meters across Australia.

The intelliHUB business was established 
by Landis+Gyr in 2015 in preparation for the 
mass market rollout of smart meters in 
Australia under new contestability rules. By 
acquiring the Acumen business, the 
combined entity is poised to rollout a 
significant proportion of the estimated eight 
million smart meters to be deployed across 
NSW, Queensland, South Australia and the 
Australian Capital Territory starting 
immediately. Landis+Gyr will be contributing 
both cash and its intelliHUB business with 
combined equity value of up to $75 million.

The joint venture has raised a starting 
position in excess of $500 million of capital 
to finance the rollout of smart meters. This 
comes from a combination of PEP’s new $1 
billion Secure Assets Fund and a banking 
consortium of eight leading Australian and 
global financial institutions.

The business will retain both the 
intelliHUB and Acumen brands as the 
combined businesses come together to focus 
on all facets of residential, consumer and 
industrial, embedded networks and solar 
metering services across Australia and New 
Zealand.

In parallel with the establishment of the 
joint venture, intelliHUB has entered into a 
five-year meter supply contract with 
Landis+Gyr with expected volumes of 
approximately 800,000 smart meters to be 

Cameron Blanks, managing director at 
PEP said: “The Australian market is just 
commencing a major widespread 
deployment of smart metering technology. 
This requires experienced partners that are 
acutely focused on the customer experience 
and getting the most out of this once in a 
generation technology refresh. We have 
partnered with Landis+Gyr and we believe 
this business will create an independent and 
differentiated experience for energy 
retailers, providing an exceptional rollout 
experience with the global leader in 
metering innovation.” 

deployed to multiple utility customers across 
Australia and New Zealand.

“Landis+Gyr are the leaders in smart 
metering and offer the largest portfolio in the 
industry for utility companies and retailers 
that help bring the grid into the digital age. 
We have been investing for several years in 
our products and solutions for Australia and 
the partnership with intelliHUB will be crucial 
to giving the Australian market access to the 
best of our global smart metering products, 
solutions and services technologies,” said 
Landis+Gyr’s chief executive officer Richard 
Mora,.

EVENT DATE / VENUE WEBSITE
Australia New Zealand Biocher Conference 2018 14-16 AUG Southern Cross University Gold Coast Campus Bilinga QLD anzbc.org.au

All-energy 2018 3-4 OCT Melbourne Convention and Exhibition Centre all-energy.com.au

Waste Expo Australia 3-4 OCT Melbourne Convention and Exhibition Centre wasteexpoaustralia.com.au

CALENDAR OF EVENTS

“The Australian market is just commencing a 
major widespread deployment of smart metering 
technology.” Cameron Blanks
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combined entity is poised to rollout a 
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million smart meters to be deployed across 
NSW, Queensland, South Australia and the 
Australian Capital Territory starting 
immediately. Landis+Gyr will be contributing 
both cash and its intelliHUB business with 
combined equity value of up to $75 million.

The joint venture has raised a starting 
position in excess of $500 million of capital 
to finance the rollout of smart meters. This 
comes from a combination of PEP’s new $1 
billion Secure Assets Fund and a banking 
consortium of eight leading Australian and 
global financial institutions.

The business will retain both the 
intelliHUB and Acumen brands as the 
combined businesses come together to focus 
on all facets of residential, consumer and 
industrial, embedded networks and solar 
metering services across Australia and New 
Zealand.

In parallel with the establishment of the 
joint venture, intelliHUB has entered into a 
five-year meter supply contract with 
Landis+Gyr with expected volumes of 
approximately 800,000 smart meters to be 

Cameron Blanks, managing director at 
PEP said: “The Australian market is just 
commencing a major widespread 
deployment of smart metering technology. 
This requires experienced partners that are 
acutely focused on the customer experience 
and getting the most out of this once in a 
generation technology refresh. We have 
partnered with Landis+Gyr and we believe 
this business will create an independent and 
differentiated experience for energy 
retailers, providing an exceptional rollout 
experience with the global leader in 
metering innovation.” 
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“Landis+Gyr are the leaders in smart 
metering and offer the largest portfolio in the 
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that help bring the grid into the digital age. 
We have been investing for several years in 
our products and solutions for Australia and 
the partnership with intelliHUB will be crucial 
to giving the Australian market access to the 
best of our global smart metering products, 
solutions and services technologies,” said 
Landis+Gyr’s chief executive officer Richard 
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INDUSTRY UPDATE

eased many of the fears initially raised by 
the energy industry. Further refi nements in 
June 2018 will result in a fi nal version of the 
policy that will be presented to the COAG 
Energy Council in August.

AN IMPERFECT COMPROMISE
As far as energy policy goes, the Clean 
Energy Council would have preferred the 
government to have adopted the Clean 
Energy Target as recommended by the 
Finkel Review. Nevertheless, we are 
working hard to infl uence the NEG design 
and consider whether it has the potential to 
provide the much-needed bipartisanship 
and certainty to encourage new clean 
energy investment in Australia. However, 
there are still a number of elements within 
the NEG that need to be addressed.

Foremost is the level of emissions 
abatement, which at 26% is far too low to 
encourage the investment needed to 
maintain the transition to a clean energy 
future. In the absence of a higher target, the 
NEG should at least include a mechanism 
that makes it easy for future governments to 
quickly and easily implement stronger 
emissions reductions.

The other major concern is the use of 
o� sets, which could seriously limit the 
amount of new investment in renewable 
energy projects if they are included in the 
NEG. If the government wants to encourage 
increased investment in the Australian 
energy sector, it should exclude the use of 
o� sets from the NEG or at least severely 
restrict their use.

There are also a series of other technical 
issues that we continue to work through. 

SO CLOSE, YET SO FAR
While the NEG is now a fully formulated 
policy, its ratifi cation at the COAG Energy 
Council meeting on 10 August is still far 
from certain. One of the biggest challenges 
facing Environment and Energy Minister 

Josh Frydenberg is that he requires every 
state and territory to commit to the policy 
for it to become reality. Granting too many 
concessions to the states could lead to a 
revolt within the Coalition party room that 
makes the policy politically untenable. It is a 
delicate balance.

While the Environment and Energy 
Minister has done an admirable job of 
getting the policy to such an advanced stage, 
it will all be for nothing if he is unable to 
fi nd the right balance between these two 
opposing forces.         

One thing is for sure though, if the policy 
is rejected by the COAG Energy Council at 
the upcoming meeting, we should expect 
the energy policy wars to continue for some 
time yet. 

“In the absence of a higher target, the NEG 
should at least include a mechanism that makes it 
easy for future governments to quickly and easily 
implement stronger emissions reductions.” 
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Kane Thornton has more than a 
decade’s experience in energy policy 
and leadership in the development  
of the renewable energy industry. 
Deconstructing industry trends and 
movements as well as federal and state 
renewable policies for the benefit of the 
wider industry, Kane’s column is a 
regular feature in EcoGeneration. 

It is now just over a year since Australia’s 
Chief Scientist Dr Alan Finkel handed 
down his final report into the security and 

reliability of the National Electricity Market 
(NEM), setting in motion a series of events 
that ultimately led to the government 
proposing the National Energy Guarantee 
(NEG).

With a final decision on the NEG 
expected to be made at the COAG Energy 
Council meeting on 10 August, it is 
worthwhile reflecting on the NEG’s 
development before looking at the policy 
itself and the challenges it still faces in 
getting approved.

CLEAN ENERGY TARGET? THAT’S A 
NEG-ATIVE
The conception of the NEG can be traced 
back to the release of the Chief Scientist’s 
report in June 2017. While the government 
rejected the most important 

recommendation in the report – the 
introduction of a Clean Energy Target – it 
accepted the other 49, including the 
establishment of an Energy Security Board 
(ESB).

Within weeks of its establishment, the 
government had put the new body to work, 
giving it the unenviable task of designing a 
comprehensive national energy policy that 
addressed the triple threat of affordability, 
reliability and emissions reduction while 
also remaining palatable to both sides of 
politics.

The first iteration of the NEG, which was 
released in November 2017, was met with 
much scepticism by the energy industry, 
with some dismissing it as nothing more 
than an “eight-page thought bubble”. 

However, following a COAG Energy 
Council decision to request the ESB to do 
more work on the policy, a high-level design 
of the policy was released in April 2018 that 

If a week is a long time in politics, a year proves to be an 
eternity in energy policy writes Clean Energy Council chief 
executive Kane Thornton.

Crunch time for the NEG
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amount of new investment in renewable 
energy projects if they are included in the 
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energy sector, it should exclude the use of 
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for it to become reality. Granting too many 
concessions to the states could lead to a 
revolt within the Coalition party room that 
makes the policy politically untenable. It is a 
delicate balance.

While the Environment and Energy 
Minister has done an admirable job of 
getting the policy to such an advanced stage, 
it will all be for nothing if he is unable to 
fi nd the right balance between these two 
opposing forces.         

One thing is for sure though, if the policy 
is rejected by the COAG Energy Council at 
the upcoming meeting, we should expect 
the energy policy wars to continue for some 
time yet. 

“In the absence of a higher target, the NEG 
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(NEM), setting in motion a series of events 
that ultimately led to the government 
proposing the National Energy Guarantee 
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With a final decision on the NEG 
expected to be made at the COAG Energy 
Council meeting on 10 August, it is 
worthwhile reflecting on the NEG’s 
development before looking at the policy 
itself and the challenges it still faces in 
getting approved.
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NEG-ATIVE
The conception of the NEG can be traced 
back to the release of the Chief Scientist’s 
report in June 2017. While the government 
rejected the most important 

recommendation in the report – the 
introduction of a Clean Energy Target – it 
accepted the other 49, including the 
establishment of an Energy Security Board 
(ESB).

Within weeks of its establishment, the 
government had put the new body to work, 
giving it the unenviable task of designing a 
comprehensive national energy policy that 
addressed the triple threat of affordability, 
reliability and emissions reduction while 
also remaining palatable to both sides of 
politics.

The first iteration of the NEG, which was 
released in November 2017, was met with 
much scepticism by the energy industry, 
with some dismissing it as nothing more 
than an “eight-page thought bubble”. 

However, following a COAG Energy 
Council decision to request the ESB to do 
more work on the policy, a high-level design 
of the policy was released in April 2018 that 

If a week is a long time in politics, a year proves to be an 
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BNEF REPORT

Batteries boom enables 
world to get half of electricity 
from wind and solar by 2050

Coal will shrink to just 11% of 
global electricity generation 
by mid-century, from 38% 
now, as comparative costs 
shift heavily in favour of wind, 
solar and batteries.   

Wind and solar are set to surge to 
almost “50 by 50” – 50% of world 
generation by 2050 – on the back of 

precipitous reductions in cost, and the advent 
of cheaper and cheaper batteries that will 
enable electricity to be stored and discharged 
to meet shifts in demand and supply.

Bloomberg NEF (BNEF) has recently 
published its annual long-term analysis of 
the future of the global electricity system 
– New Energy Outlook (NEO) 2018. The 
150-page report draws on detailed 
research by a team of more than 65 
analysts around the world, including 
modelling of power systems country-by-
country, and of the evolving cost dynamics 

of different technologies.
This year’s outlook is the fi rst to highlight 

the huge impact that falling battery costs 
will have on the electricity mix over the 
coming decades. BNEF predicts that 
lithium-ion battery prices, already down by 
nearly 80% per megawatt-hour since 2010, 
will continue to tumble as electric vehicle 
manufacturing builds up through the 2020s.

Seb Henbest, head of Europe, Middle East 
and Africa for BNEF and lead author of NEO 
2018, said: “We see $548 billion being 
invested in battery capacity by 2050, two 
thirds of that at the grid level and one third 
installed behind-the-meter by households 
and businesses.”
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“The arrival of cheap battery storage will 
mean that it becomes increasingly possible 
to fi nesse the delivery of electricity from 
wind and solar, so that these technologies 
can help meet demand even when the wind 
isn’t blowing and the sun isn’t shining. The 
result will be renewables eating up more 
and more of the existing market for coal, gas 
and nuclear.”

NEO 2018 sees $11.5 trillion being 
invested globally in new power generation 
capacity between 2018 and 2050, with $8.4 
trillion of that going to wind and solar and a 
further $1.5 trillion to other zero-carbon 
technologies such as hydro and nuclear.

This investment will produce a 17-fold 
increase in solar photovoltaic capacity 
worldwide, and a sixfold increase in wind 
power capacity. The levelized cost of 
electricity, or LCOE, from new PV plants is 
forecast to fall a further 71% by 2050, while 
that for onshore wind drops by a further 
58%. These two technologies have already 
seen LCOE reductions of 77% and 41% 
respectively between 2009 and 2018.

Elena Giannakopoulou, head of energy 
economics at BNEF said: “Coal 
emerges as the biggest loser in the 
long run. Beaten on cost by wind and 
PV for bulk electricity generation, 
and batteries and gas for fl exibility, 
the future electricity system will 
reorganize around cheap renewables 
– coal gets squeezed out.”

The role of gas in the generation 
mix will evolve, with gas-fi red 
power stations increasingly built 
and used to provide back-up for 
renewables rather than to produce 
so-called base-load, or round-the-
clock, electricity. BNEF sees $1.3 
trillion being invested in new 
capacity to 2050, nearly half of it in 
‘gas peaker’ plants rather than 
combined-cycle turbines. Gas-fi red 
generation is seen rising 15% 
between 2017 and 2050, although 
its share of global electricity 
declines from 21% to 15%.

Fuel burn trends globally are forecast to 
be dire in the long run for the coal industry, 
but moderately encouraging for the gas 
extraction sector. NEO 2018 sees coal burn 
in power stations falling 56% between 2017 
and 2050, while that for gas rises 14%.

The bearish outlook for coal means that 
NEO 2018 o� ers a more upbeat projection 
for carbon emissions than the equivalent 
report a year ago. BNEF now sees global 
electricity sector emissions rising 2% from 
2017 to a peak in 2027, and then falling 38% 
to 2050.

However, this would still mean electricity 
failing to fulfi ll its part of the e� ort to keep 
global CO2 levels below 450 parts per 
million – the level considered by the 
Intergovernmental Panel on Climate 
Change to be consistent with limiting the 
rise in temperatures to less than two 
degrees Celsius.

“Even if we decommissioned all the world’s 
coal plants by 2035, the power sector would 
still be tracking above a climate-safe 
trajectory, burning too much unabated gas. 
Getting to two degrees requires a zero-carbon 

solution to the seasonal extremes, one that 
doesn’t involve unabated gas,” said energy 
economics analyst BNEF Matthias Kimmel

BNEF’s New Energy Outlook is 
underpinned by the evolving economics of 
di� erent power technologies, and on 
projections for electricity demand 
fundamentals such as population and GDP. 
It assumes that existing energy policy 
settings around the world remain in place 
until their scheduled expiry, and that there 
are no additional government measures.

Among the other highlights of NEO 2018 
are high penetration rates for renewables in 
many markets (87% of total electricity supply 
in Europe by 2050, and 55% for the U.S., 62% 
for China and 75% for India). It also 
highlights a shift to more ‘decentralization’ 
in some countries such as Australia, where by 
mid-century consumer PV and batteries 
account for 43% of all capacity.

NEO 2018 also analyses the impact of the 
electrifi cation of transport on electricity 
consumption. It estimates that electric cars 
and buses will be using 3,461TWh of 
electricity globally in 2050, equivalent to 9% 
of total demand. About half of the necessary 
charging is forecast to be done on a 
‘dynamic’ basis, taking advantage of times 
when electricity prices are low because of 
high renewables output.

This analysis draws on BNEF’s 
latest Electric Vehicle Outlook, published in 
May, which predicted that EVs would 
account for 28% of global new car sales by 
2030, and 55% by 2040. Electric buses are 
expected to dominate their market even 
more decisively, reaching 84% global share 
by 2030. 

“Even if we decommissioned all the world’s coal 
plants by 2035, the power sector would still be 
tracking above a climate-safe trajectory, burning 
too much unabated gas. Getting to two degrees 
requires a zero-carbon solution to the seasonal 
extremes, one that doesn’t involve unabated gas.”

Matthias Kimmel

www.ecogeneration.com.au   ecogeneration  August 2018  /  21

ECO0818_020-021_BNEF.indd   21 3/7/18   4:10 pm



BNEF REPORT

Batteries boom enables 
world to get half of electricity 
from wind and solar by 2050

Coal will shrink to just 11% of 
global electricity generation 
by mid-century, from 38% 
now, as comparative costs 
shift heavily in favour of wind, 
solar and batteries.   

Wind and solar are set to surge to 
almost “50 by 50” – 50% of world 
generation by 2050 – on the back of 

precipitous reductions in cost, and the advent 
of cheaper and cheaper batteries that will 
enable electricity to be stored and discharged 
to meet shifts in demand and supply.

Bloomberg NEF (BNEF) has recently 
published its annual long-term analysis of 
the future of the global electricity system 
– New Energy Outlook (NEO) 2018. The 
150-page report draws on detailed 
research by a team of more than 65 
analysts around the world, including 
modelling of power systems country-by-
country, and of the evolving cost dynamics 

of different technologies.
This year’s outlook is the fi rst to highlight 

the huge impact that falling battery costs 
will have on the electricity mix over the 
coming decades. BNEF predicts that 
lithium-ion battery prices, already down by 
nearly 80% per megawatt-hour since 2010, 
will continue to tumble as electric vehicle 
manufacturing builds up through the 2020s.

Seb Henbest, head of Europe, Middle East 
and Africa for BNEF and lead author of NEO 
2018, said: “We see $548 billion being 
invested in battery capacity by 2050, two 
thirds of that at the grid level and one third 
installed behind-the-meter by households 
and businesses.”

20  /  ecogeneration  August 2018 www.ecogeneration.com.au

ECO0818_020-021_BNEF.indd   20 3/7/18   4:09 pm

BNEF REPORT
IL

LU
ST

R
A

TI
O

N
S:

 C
U

R
IO

SI
TY

/S
H

U
TT

ER
ST

O
C

K
.C

O
M

; (
FA

C
IN

G
 P

A
G

E)
 D

R
EA

M
 M

A
ST

ER
/S

H
U

TT
ER

ST
O

C
K

.C
O

M

“The arrival of cheap battery storage will 
mean that it becomes increasingly possible 
to fi nesse the delivery of electricity from 
wind and solar, so that these technologies 
can help meet demand even when the wind 
isn’t blowing and the sun isn’t shining. The 
result will be renewables eating up more 
and more of the existing market for coal, gas 
and nuclear.”

NEO 2018 sees $11.5 trillion being 
invested globally in new power generation 
capacity between 2018 and 2050, with $8.4 
trillion of that going to wind and solar and a 
further $1.5 trillion to other zero-carbon 
technologies such as hydro and nuclear.

This investment will produce a 17-fold 
increase in solar photovoltaic capacity 
worldwide, and a sixfold increase in wind 
power capacity. The levelized cost of 
electricity, or LCOE, from new PV plants is 
forecast to fall a further 71% by 2050, while 
that for onshore wind drops by a further 
58%. These two technologies have already 
seen LCOE reductions of 77% and 41% 
respectively between 2009 and 2018.

Elena Giannakopoulou, head of energy 
economics at BNEF said: “Coal 
emerges as the biggest loser in the 
long run. Beaten on cost by wind and 
PV for bulk electricity generation, 
and batteries and gas for fl exibility, 
the future electricity system will 
reorganize around cheap renewables 
– coal gets squeezed out.”

The role of gas in the generation 
mix will evolve, with gas-fi red 
power stations increasingly built 
and used to provide back-up for 
renewables rather than to produce 
so-called base-load, or round-the-
clock, electricity. BNEF sees $1.3 
trillion being invested in new 
capacity to 2050, nearly half of it in 
‘gas peaker’ plants rather than 
combined-cycle turbines. Gas-fi red 
generation is seen rising 15% 
between 2017 and 2050, although 
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declines from 21% to 15%.

Fuel burn trends globally are forecast to 
be dire in the long run for the coal industry, 
but moderately encouraging for the gas 
extraction sector. NEO 2018 sees coal burn 
in power stations falling 56% between 2017 
and 2050, while that for gas rises 14%.

The bearish outlook for coal means that 
NEO 2018 o� ers a more upbeat projection 
for carbon emissions than the equivalent 
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electricity sector emissions rising 2% from 
2017 to a peak in 2027, and then falling 38% 
to 2050.
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million – the level considered by the 
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Change to be consistent with limiting the 
rise in temperatures to less than two 
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It assumes that existing energy policy 
settings around the world remain in place 
until their scheduled expiry, and that there 
are no additional government measures.
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in Europe by 2050, and 55% for the U.S., 62% 
for China and 75% for India). It also 
highlights a shift to more ‘decentralization’ 
in some countries such as Australia, where by 
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account for 43% of all capacity.
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consumption. It estimates that electric cars 
and buses will be using 3,461TWh of 
electricity globally in 2050, equivalent to 9% 
of total demand. About half of the necessary 
charging is forecast to be done on a 
‘dynamic’ basis, taking advantage of times 
when electricity prices are low because of 
high renewables output.

This analysis draws on BNEF’s 
latest Electric Vehicle Outlook, published in 
May, which predicted that EVs would 
account for 28% of global new car sales by 
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expected to dominate their market even 
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manner… where they provide very fast 
response times, but they cannot provide the 
level and duration of storage that we can 
provide,” said Norman.   
(Part two of this story will feature in the 
October edition of Ecogeneration.)

ENERGY STORAGE

Where Australia sits on the 
energy storage global stage

The need and potential for energy storage technologies in Australia is high, and the country is 
ahead of the curve when it comes to implementing storage solutions but where does Australia sit 
on the global stage when it comes to energy storage?

water pushes the air out and up into the 
turbine that’s on the surface,” said Norman.

“So we can generate a really large amount 
of electricity that way, and we can locate it 
very fl exibly. We don’t need a pre-existing 
salt cavern, we can just site it and build this 
cavity in areas of the grid where it’s actually 
required.”

BENEFITS OF COMPRESSED AIR 
ENERGY STORAGE
Norman believes CAES is similar to pumped 
hydro storage but doesn’t require as much 
water to provide the same generating 
capacity. It also has a long life, lasting 30 
plus years, as long as the rotating equipment 
on the surface is managed.  

“We have a really big cost advantage over 
batteries as well. Even if you look at the 
current cost of batteries, plus all the balance 
of plants they require and how they need to 
connect to the system. Our system for the 
given scale, if you were to build a 50 or 
100-megawatt battery system, we would be 
about half the price.”

“Clearly batteries will always have a place 
in the system located in a very distributed 

Canadian based company Hydrostor 
president and COO Jon Norman 
suggests  CAES is di� erent from 

traditional ones as it doesn’t need to burn 
gas to put heat into the process when 
generating electricity, and it doesn’t require 
existing underground storage cavities, 
making the selection of sites more fl exible. 

“In our system, we actually take heat 
from our compression process, and we store 
it in a thermal management system, we then 
reinject that heat back into our turbine 
when we’re generating electricity. So we 
don’t require any natural gas. It’s called an 
adiabatic process.

“What we do is quite di� erent because we 
use water to compensate for our air 
pressure. This is what we’re building in 
Australia, we actually can purpose-build a 
cavity underground where we have an 
upper reservoir of water, and the cavity is 
like a lower reservoir, down about 300 
metres into bedrock. 

“When we’re compressing air into that 
cavity, it’s displacing the water up to the 
upper reservoir. Then when we’re ready to 
generate electricity, just the weight of the 

JON NORMAN

Current Position: 
Jon Norman is a 
professional 
engineer with 
nearly 20 years’ experience in the 
power industry, environmental sector, 
management consulting and 
government. His company, Hydrostor, 
is leading the sector in Compressed Air 
Energy Storage (CAES), with the 
world’s fi rst adiabatic CAES facility 
operating in Toronto, and the 
development of a new CAES 
demonstration project at the Terramin 
Australia Angas Zinc Mine in South 
Australia.
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ENERGY MARKET

In my previous article the Battle for 
Energy Security, I discussed the 
significant role and need for reliable 

sources of energy. When communities don’t 
have access to reliable power, it isn’t just 
inconvenient, it can cause significant 
economic damage, reduced outputs and 
pose a risk to public health and safety. I 
described how Australia will need to 
ensure a regulatory framework is 
implemented that encourages supply of 
sufficient dispatchable power on a national 
scale, complementing the increased uptake 
of renewables to provide reliable and clean 
power around the clock. 

Traditionally, the Kingdom – the Australian 
energy market – has been controlled by energy 
incumbents (grid and market operators). 
These operators manage the overall power 
quality to maintain stability within the grid. 
This is delivered by the few for the benefit of 
the energy system, much like the dark artistry 
that exists amongst the druids, henchmen, 
hands and whisperers that support their 
masters in GOT. 

ANCILLARY SERVICES AT THE EDGE 
OF THE GRID 
As the market for renewable power 
including solar and storage increases, grid 

change light globes that burn out too 
quickly. Only distributed energy resources 
like those who have solar and storage will be 
capable of delivering or fixing this voltage 
instability at the edge of the grid.  

The second is managing fluctuations in 
frequency; an essential element of our 
energy system. If the frequency in the grid 
falls or rises, electrical appliances, and even 
generators, can fail. Traditionally, these 
ancillary services have been provided by 
electrical generators also known as 
“physical inertia”. We’re now starting to use 
energy storage solutions like batteries which 
provide “synthetic inertia” and can stabilise 
the grid better than existing electrical 
generators. The main users of this are fossil 
fuel-based rotating generators and large, 
older industrial motors, which haven’t 
moved to efficient variable speed drives, 
which provide greater control.

Modern industrial and household loads 
have variable speed drives and do not need a 
stable frequency. Despite this, all users, 
including those with modern loads, will 
continue to be charged for the control 
service these generators provide. Should the 
Free Folk (homeowners) pay at all for a 
service that they don’t use? An interesting 
battle in the grid of the future will be how 
we can adopt a user pays principle. 

In the next five years, we’ll see a greater 
number of homeowners and businesses 
install solar panels, batteries and modern 
smart devices, enabling the grid to be more 
than 90% powered by renewable sources. As 
this occurs, we’ll need to adjust our energy 
service markets to allow a diverse range of 
dispatchable sources to participate, and 
ensure we allocate the costs of these 
services on a user pays basis. 

and market operators are faced with a 
growing challenge of how to manage 
increased variability. The challenge to 
manage this will provide an opportunity for 
distributed energy resource providers like 
those who use solar and storage to be a key 
contributor to this solution. The provision of 
ancillary services will ensure we have a 
reliable electricity system by stabilising 
fluctuations in voltage and frequency, while 
providing safety services, such as fault 
current and fault detection. 

There are various ancillary services, the 
first of which is focused on managing and 
stabilising voltage. In Australia, we manage 
fluctuations in voltage well, ensuring there 
are extra generators spinning to support 
loads. That said, managing voltage on the 
grid is hard and akin to trying to manage 
uprisings in the outskirts of the kingdom by 
royal decree. Those of us who live in regions 
on the edge of our grid will have already 
experienced the consequences of voltage 
instability. It’s the flicker of fluorescent 
lights and television screens, or the need to 

The Australian Energy Game 
of Thrones Episode 6 – The 
Battle for Power Quality

There are many players in the Australian energy industry who are jostling to establish their place 
in the grid of the future. In my previous articles, I have described the Battle for the Day, the Battle 
for Night, the Battle of the Duck Curves and the Battle for Energy Security. Here I will continue my 
Game of Thrones (GOT) analogy and outline the Battle for Power Quality.

Brian Innes is 
the managing 
director of 
Redback Energy.

When communities 
don’t have access to 
reliable power, it isn’t 
just inconvenient, it can 
cause significant
economic damage, 
reduced outputs and
pose a risk to public 
health and safety.
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Australians have installed 3 million 
small-scale renewable energy systems

Australians are leading the charge when it comes to installing renewable energy systems and 
according to recent monitoring by the Clean Energy Regulator.

Australian homes and small 
businesses have now installed more 
than three million small-scale 

renewable energy systems since the Small-
scale Renewable Energy Scheme was 
introduced in 2001, which have the capacity 
to generate or displace around 12.9 million 
megawatt hours of electricity annually.

“This is another milestone demonstrating 
Australians are making the most of the 

The Small-scale Renewable Energy 
Scheme provides incentives to households 
and small businesses by issuing small-scale 
technology certifi cates for every megawatt 
hour of renewable energy generated or 
displaced by an accredited solar panel, 
wind, hydro system, solar water heater or 
air source heat pump.

The majority of installations were rooftop 
solar panel systems, providing around 63% 
of the three million total, with solar water 
heaters (29%) and air source heat pumps 
(8%) making up the majority of the 
remaining installations.

STATE-BY-STATE
“Queensland continues to live up to its 
reputation as the sunshine state, installing a 
record 839,461 small-scale renewable energy 
systems compared to New South Wales in 
second place with 694,154 systems,” 
Williamson said.

Victoria had the third highest number of 
installations with 636,157, followed by 
Western Australia with 436,611.

This milestone caps o�  a record year of 
more than one gigawatt of solar capacity 
installed in 2017.

Of the annual 12.9 million megawatt 
hours of electricity, 72% is generated by 
solar panel, hydro or wind systems and 28% 
is displaced (reduces overall electricity 
consumption) by solar water heaters and air 
source heat pumps.

“Over the past few years we have seen a 
trend of larger systems being installed as 
technology advances and prices fall,” 
Williamson said.

“These larger systems are not just being 
installed by households. More schools, 
community groups and businesses are 
installing systems and seeing the fi nancial 
and environmental benefi ts of renewable 
energy.” 

“One in fi ve Australian homes now generate their 
own renewable energy and reduce carbon 
emissions through rooftop solar.”

Small scale renewable energy 
scheme snapshot

Small-scale Renewable Energy Scheme to 
access clean, renewable energy systems. 
This helps them to have better control over 
their energy costs,” said Clean Energy 
Regulator executive general manager Mark 
Williamson.

“One in fi ve Australian homes now 
generate their own renewable energy and 
reduce carbon emissions through rooftop 
solar,” Williamson said.

www.ecogeneration.com.au   ecogeneration  August 2018  /  25

ECO0818_025_Clean energy regulator.indd   25 3/7/18   6:07 pm



24  /  ecogeneration  August 2018 www.ecogeneration.com.au

ENERGY MARKET

In my previous article the Battle for 
Energy Security, I discussed the 
significant role and need for reliable 

sources of energy. When communities don’t 
have access to reliable power, it isn’t just 
inconvenient, it can cause significant 
economic damage, reduced outputs and 
pose a risk to public health and safety. I 
described how Australia will need to 
ensure a regulatory framework is 
implemented that encourages supply of 
sufficient dispatchable power on a national 
scale, complementing the increased uptake 
of renewables to provide reliable and clean 
power around the clock. 

Traditionally, the Kingdom – the Australian 
energy market – has been controlled by energy 
incumbents (grid and market operators). 
These operators manage the overall power 
quality to maintain stability within the grid. 
This is delivered by the few for the benefit of 
the energy system, much like the dark artistry 
that exists amongst the druids, henchmen, 
hands and whisperers that support their 
masters in GOT. 

ANCILLARY SERVICES AT THE EDGE 
OF THE GRID 
As the market for renewable power 
including solar and storage increases, grid 

change light globes that burn out too 
quickly. Only distributed energy resources 
like those who have solar and storage will be 
capable of delivering or fixing this voltage 
instability at the edge of the grid.  

The second is managing fluctuations in 
frequency; an essential element of our 
energy system. If the frequency in the grid 
falls or rises, electrical appliances, and even 
generators, can fail. Traditionally, these 
ancillary services have been provided by 
electrical generators also known as 
“physical inertia”. We’re now starting to use 
energy storage solutions like batteries which 
provide “synthetic inertia” and can stabilise 
the grid better than existing electrical 
generators. The main users of this are fossil 
fuel-based rotating generators and large, 
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which provide greater control.
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stable frequency. Despite this, all users, 
including those with modern loads, will 
continue to be charged for the control 
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Free Folk (homeowners) pay at all for a 
service that they don’t use? An interesting 
battle in the grid of the future will be how 
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In the next five years, we’ll see a greater 
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smart devices, enabling the grid to be more 
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this occurs, we’ll need to adjust our energy 
service markets to allow a diverse range of 
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and market operators are faced with a 
growing challenge of how to manage 
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manage this will provide an opportunity for 
distributed energy resource providers like 
those who use solar and storage to be a key 
contributor to this solution. The provision of 
ancillary services will ensure we have a 
reliable electricity system by stabilising 
fluctuations in voltage and frequency, while 
providing safety services, such as fault 
current and fault detection. 

There are various ancillary services, the 
first of which is focused on managing and 
stabilising voltage. In Australia, we manage 
fluctuations in voltage well, ensuring there 
are extra generators spinning to support 
loads. That said, managing voltage on the 
grid is hard and akin to trying to manage 
uprisings in the outskirts of the kingdom by 
royal decree. Those of us who live in regions 
on the edge of our grid will have already 
experienced the consequences of voltage 
instability. It’s the flicker of fluorescent 
lights and television screens, or the need to 
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There are many players in the Australian energy industry who are jostling to establish their place 
in the grid of the future. In my previous articles, I have described the Battle for the Day, the Battle 
for Night, the Battle of the Duck Curves and the Battle for Energy Security. Here I will continue my 
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heaters (29%) and air source heat pumps 
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reputation as the sunshine state, installing a 
record 839,461 small-scale renewable energy 
systems compared to New South Wales in 
second place with 694,154 systems,” 
Williamson said.

Victoria had the third highest number of 
installations with 636,157, followed by 
Western Australia with 436,611.

This milestone caps o�  a record year of 
more than one gigawatt of solar capacity 
installed in 2017.

Of the annual 12.9 million megawatt 
hours of electricity, 72% is generated by 
solar panel, hydro or wind systems and 28% 
is displaced (reduces overall electricity 
consumption) by solar water heaters and air 
source heat pumps.

“Over the past few years we have seen a 
trend of larger systems being installed as 
technology advances and prices fall,” 
Williamson said.

“These larger systems are not just being 
installed by households. More schools, 
community groups and businesses are 
installing systems and seeing the fi nancial 
and environmental benefi ts of renewable 
energy.” 

“One in fi ve Australian homes now generate their 
own renewable energy and reduce carbon 
emissions through rooftop solar.”

Small scale renewable energy 
scheme snapshot

Small-scale Renewable Energy Scheme to 
access clean, renewable energy systems. 
This helps them to have better control over 
their energy costs,” said Clean Energy 
Regulator executive general manager Mark 
Williamson.

“One in fi ve Australian homes now 
generate their own renewable energy and 
reduce carbon emissions through rooftop 
solar,” Williamson said.
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5 MINUTES WITH

The holy trinity of renewable energy projects moves to Stage 2.

5 minutes  
with Simon Kidston

about getting this stage up and running. In 
12-18 months we will follow with wind.

How important is technology for a 

project like Kidston?

It is very important and there are two 
elements to that. The hydro pump storage 
is a very mature technology. It’s been 
around for 100 years so we are not 
innovating anything in terms of the 
turbines for the pumps. The technology 
with solar panel is improving every day. 
They are getting cheaper and more 
efficient. Solar technology was developed in 
Australia by Australian scientists at the 
UNSW and that technology has been 
adopted around the world. Most solar 
panels get manufactured in China, but we 
get our panels out of the US.

As the mining sector readjusts, how 

many opportunities will there be for 

these types of projects?

One of the biggest challenges in developing 
large-scale projects is the environmental 
permitting. If you have a site that’s been 
disturbed by its previous use whether it’s a 
mining application or any other 
application, it makes sense to keep 
disturbing it rather than disturb virgin 
mountain type environments or virgin 
forests. It makes sense to instigate the 
purposing and infrastructure with these 
types of mines especially with pumped 
storage. 

What drives you to work in renewables?

I love building projects and get a huge 
amount of satisfaction out of creating 
something that could be a major driver. The 
second reason is its doing good for the 
environment and it’s a good thing in terms 
of regional employment. I am an economic 
rationalist and I genuinely think renewables 
are good for Australia as they bring down 
power prices and lower emissions. It’s good 
for humanity and I enjoy what I’m doing. 

Simon Kidston is the co-founder and 
executive director of Genex Power.

In an exclusive interview with 
Ecogeneration, Genex Power executive 
director Simon Kidston discusses why 

projects like Kidston are important and the 
role technology is playing in the renewables 
sector. 

What is your role?

I am one of the founders of the business. I 
have worked with Michael Addison and 
together we have founded three companies. 
The first two were ecological coal 
companies exploring for coal in QLD’s 
Barron Basin. We’ve have a passion for the 

QLD mining and energy industry and it 
made sense for us to work together again to 
form Genex Power and to look at different 
technology like hydro and solar. It’s about 
finding an unloved asset or opportunity 
and putting some risk capital together to 
exploit that.

How important are projects like Kidston?

We’re passionate about this particular 
project and that’s because it’s unique.  And 
it’s unique because we have combined solar 
generation with a giant water battery. It is a 
world first, and what we’ve delivered is 
working. We proved that with the first stage 
and now it’s about getting the second stage 
up and running.

Stage 2 has been approved so what does 

this involve and will Stage 3 be the final 

stage?

The second stage is the hydro integrated 
with bought solar. We’ve completed the 
environmental permit and are now working 
on finalising the construction contract to 
enable a fixed price with the builders. We 
are also concurrently working on the 
finance. We should be able to commence 
construction by the end of this calendar 
year. The third stage is the wind project and 
that is about 10-15kms from our site. That is 
currently going through the feasibility stage 
but that’s really the entire load of 
renewables, delivering base load reliable 
renewable energy. If the winds not blowing 
and the suns not shining, we can generate 
with hydro and if the winds blowing we can 
generate with the wind. Both those three 
technologies are working beautifully to 
deliver reliable consistent renewable energy. 
In terms of stages, the third stage is the final 
stage which will maximise usage of the site, 
and in time we may seek to develop other 
sites. We think the third stage will make the 
most of the infrastructure of the site and 
there will be a time where we will seek to 
develop other sites but at the moment, it’s all 
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Australia since 2013, contributing to a 
robust ecosystem of local and international 
project developers, contractors, advisors 
and fi nancial institutions.

“We are proud to have worked alongside 
project developers and other fi nanciers to 
deliver signifi cant growth in this important 
clean energy source, which is critical to 
reducing emissions from our energy-
intensive electricity sector.

“Large-scale wind projects such as the 
Crudine Ridge Wind Farm continue to 
deliver new sources of revenue and jobs to 
regional and rural communities, enabling 
them to tap into the benefi ts of abundant 
and low cost clean energy resources,” 
said Gardner.

The $250 million Crudine Ridge Wind 
Farm is being developed by CWP 
Renewables and Partners Group, with the 

The latest investment, in NSW will see 
the CEFC’s overall commitment to 
wind top $700 million since it began 

investing in 2013. CEFC wind commitments 
have catalysed an additional $3.1 billion in 
private sector capital, driving signifi cant 
investment to accelerate the development of 
more than 1.65 GW of additional renewable 
energy capacity.

According to the CEFC, the latest $38 
million commitment is the 135 MW Crudine 
Ridge Wind Farm near Mudgee in NSW. 
The project will provide enough electricity 
to power around 55,000 homes each year. It 
is expected to deliver more than eight 
million tonnes of carbon emissions 
abatement over its lifetime.

CEFC Wind Investment lead Andrew 
Gardner said: “CEFC fi nance has helped 
deliver almost 30% of new wind capacity in 

PROJECT FUNDING 

“We are very impressed 
by the level of interest 
from large energy 
users, who are seeking 
competitively priced 
clean energy that can 
be shaped to their 
specifi c electricity 
requirements.” 

Alex Hewitt
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NEW MILESTONE 
in renewable funding achieved by the CEFC

The Clean Energy Finance Corporation reached a new milestone recently with its 
renewable energy portfolio, announcing its 10th investment in a large-scale wind projects.
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CEFC participating in a $113 million senior 
debt facility alongside Westpac and 
Sumitomo Mitsui Banking Corporation. The 
wind farm has a partial energy o� take 
agreement with Meridian Energy Australia, 
owners of retailer Powershop.

The project will contribute more than 
$168,000 per year to Community 
Enhancement Funds established with the 
Mid-Western and Bathurst Regional 
Councils, as well as support upgrades to 
more than 20 kilometres of local council 
roads. In addition, 19 host landowners will 
benefi t from rental income throughout the 
life of the project, with neighbour 
agreements helping distribute funds to 
others in the local community.

The wind farm is expected to support 75 
full time equivalent jobs during 
construction, stimulating further 
investment in local businesses and services.

CWP Renewables CEO, Alex Hewitt said: 
“It is great to be starting our third wind 
farm in NSW and the second project with 
the CEFC. Half of the project’s generation is 
being sold to green energy retailer, Meridian 
Energy and the remainder is being 
purchased progressively by corporate 
customers. We are very impressed by the 
level of interest from large energy users, 
who are seeking competitively priced clean 
energy that can be shaped to their specifi c 
electricity requirements.”

The 10 wind projects directly fi nanced by 
the CEFC are in NSW, Queensland, 
Victoria and South Australia. The CEFC 
has also indirectly invested in wind 
projects via its commitments to green 
bonds and equity funds.

CEFC CEO Ian Learmonth added: 
“Every CEFC dollar of direct investment in 

wind projects has been matched by more 
than $4.40 from the private sector, to 
support projects with a total value of $3.8 
billion. This is a very robust level of private 
sector capital and confi rms the critical role 
we are playing in accelerating the fl ow of 
fi nance into clean energy investment while 
helping to drive down development and 
energy costs.

“Australia has seen enormous progress in 

PROJECT FUNDING 

Above: The latest investment, in NSW will see the CEFC’s overall commitment to wind top $700 million since it 
began investing in 2013.

lowering the levelised cost of wind through 
declining up-front installation costs, 
increased turbine sizes and longer turbine 
design lives. Despite the increasing maturity 
of the wind sector in Australia, fi nancing for 
uncontracted projects remains a challenge. 
We see our role as contributing to developer 
and investor confi dence in backing these 
partially-contracted developments to 
support continued investment”. 

The New CBI 
Battery Storage
MCB Range.
250 A 80 Vdc Circuit Breakers

» 1800 770 870  » www.cbi-electric.com.au
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The Clean Energy Finance Corporation reached a new milestone recently with its 
renewable energy portfolio, announcing its 10th investment in a large-scale wind projects.
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agreement with Meridian Energy Australia, 
owners of retailer Powershop.
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Councils, as well as support upgrades to 
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benefi t from rental income throughout the 
life of the project, with neighbour 
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level of interest from large energy users, 
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projects via its commitments to green 
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C&I SOLAR MARKET

technologies,” says Kant. 
The Trina Solar State Key Laboratory 

Testing Centre in Changzhou, China is one 
of only two PV testing centres to receive 
formal accreditation from China’s ministry 
of science and technology. 

“In February, Trina Solar set a new record 
of 25.04% total area efficiency for an n-type 
mono-crystalline silicon interdigitated back 
contact (IBC) solar cell. This milestone was 
the 18th world record that Trina Solar’s State 
Key Laboratory has achieved for PV cell 
efficiency and module power output,” says 
Kant, adding that the company also has 
more than 790 patents. 

Besides developing solar technologies at 
the State Key Laboratory of PV Science and 
Technology, which is co-located at Trina 
Solar’s headquarters in Changzhou, the 
company drives technology and innovation 
in the solar industry by working with 
leading universities and tertiary 
institutions. 

“Trina Solar has chosen Australia as a 
global centre for research and development 
(R&D),” says Kant.  

“We are investing R&D dollars into 
Australia. Trina Solar recognizes that 
Australia has expertise in solar technology 
that Trina Solar can help to foster. We work 
with the leading universities in Australia 

involved in development of solar technology, 
such as Australian National University 
(ANU), Monash University and the 
University of New South Wales.” 

“The R&D work we have been doing with 
Australian universities is of global 
significance and helps to reinforce 
Australia’s position as a high-tech economy 
and a leader in development of solar cell 
technology,” says Kant. 

Trina Solar was also recently voted one of 
the most ‘bankable’ solar panel 

“We work with the 
leading universities in 
Australia involved in 
development of solar 
technology, such as 
Australian National 
University (ANU), 
Monash University and 
the University of New 
South Wales.” 

Above: Adelaide Airport is the largest airport with a 
solar installation so far

manufacturer in the world by Bloomberg 
New Energy Finance (BNEF). 

BNEF conducted an independent survey 
covering all the major solar panel 
manufacturers in the world. Trina Solar was 
rated ‘bankable’ by all the banks, 
engineering, construction and procurement 
companies surveyed as well as the industry 
experts and consultants surveyed. 
‘Bankable’ means banks are willing to 
provide non-recourse loans for energy 
projects that use panels from a particular 
solar panel manufacturer. This is because 
the solar panel manufacturer is deemed to 
be a financially healthy company that can 
honour its product warranties.

 “Our solar panels are recognized 
internationally for durability and reliability 
and Trina Solar panels are backed by a 25-
year warranty or 30-year warranty 
depending on the panel,” says Kant.

“Independent European body DNV GL 
does a survey each year where it 
benchmarks the solar panels on the market 
in terms of reliability. It has classified Trina 
Solar’s solar panels as ‘top performers’,” says 
Kant. 

www.ecogeneration.com.au   ecogeneration  August 2018  /  31

ECO0818_030-031_added value Tina.indd   31 9/7/18   12:16 pm

The commercial and industrial segment 
of Australia’s solar energy market has 
been growing 20-30% this year, says 

Trina Solar sales manager for Australia, 
New Zealand and the Pacific Islands, 
Govind Kant.

Some of the biggest adopters of the 
technology have been shopping centres, 
supermarkets, other retail stores and 
industrial companies such as large-scale 
manufacturers, he adds.  

“Electricity prices have been increasing 
- due to the rising cost of fossil fuels, such as 
oil and gas – so companies have an incentive 
to look for cheaper alternatives, such as 
solar energy,” says Kant.

“If you calculate the difference in the cost 
of solar energy versus electricity from the 
grid, it becomes apparent companies can 
recoup, the money spent on solar 
technology, in three to four years.” 

“Therefore, it makes a lot of financial 
sense for companies to install solar panels 
and be less reliant on the electricity grid. 
Some of the biggest advocates of solar 

solar energy because electricity from the 
grid was proving to be expensive and 
unreliable. Mildura’s electricity grid draws 
its power from coal-fired power stations in 
Victoria’s Latrobe Valley, which is 700km 
away. Being at the end of the transmission 
line, meant about 11% of the electricity was 
lost in transmission. Mildura was also 
subject to periodic blackouts. The airport 
decided to use solar power because it was 
cheaper and more reliable than electricity 
from the grid. The airport needs electricity 
to power vital aviation navigation and safety 
equipment. 

Mildura Airport now uses a 100kW 
rooftop system from Trina Solar that uses 
400 modules. It also includes a web-based 
monitoring system.

In terms of commercial businesses that 
require reliable energy, Trina Solar recently 
completed a project for Aker Flowerbulbs, 
the Australian offshoot of the Dutch 
multinational horticulture company of the 
same name.

Aker Flowerbulbs’ Australian operation is 
in the Dandenong Mountains on the 
outskirts of Melbourne, where it grows 
tulips and other flowers.

It cut its power bills by a third after 
switching to a solar power system that uses 
231 solar panels. The commercial business 
needed a very reliable source of power, 
because temperatures inside the nursery 
need to be kept at an exact temperature. 

“We have installed 1.5GW across 
Australia so far and still counting. Australia 
is Trina Solar’s largest market in Asia Pacific 
after China and India.” 

“Trina Solar is also a global market leader 
when it comes to developing new solar cell 

Australia’s commercial and industrial solar market has been experiencing strong growth as 
businesses switch to solar energy to reduce operating costs.  

Australia’s commercial 
& industrial solar market 
growing by more than 20%

C&I SOLAR MARKET

energy among our customers are the finance 
departments, because they can see the 
financial benefit,” Kant adds. 

“Solar is very appealing to commercial 
and industrial companies because 
electricity is a major cost to their business. 
It means energy cost savings can have a 
significant impact on the bottom-line.” 

Solar power is also environmentally 
friendly because it is a renewable resource. 
Unlike fossil fuels which are a finite 
resource that once burnt to produce energy, 
release greenhouse gases into the 
atmosphere, contributing to global 
warming. 

Kant says solar energy is proving to be a 
very reliable source of electricity. It is, for 
example, already being used by some 
businesses that provide essential services.

“Some of Trina Solar’s customers in 
Australia include commercial airports. 
Airports need to have a very reliable source 
of energy,” says Kant adding some of its 
airport projects include Adelaide Airport 
and Mildura Airport in Victoria.

Adelaide Airport is the largest 
airport solar installation in Australia 
and involved installing a 1.17MW 
rooftop mounted solar system that 
uses 4.496 solar modules. The Trina 
Solar installation is also connected 
to the internet via a smart meter. 
Data from the modules is captured 
so the performance can be 
monitored remotely. 

The airport in Mildura, which is 
renowned for being one of the 
hottest regional centres in Australia, 
also uses solar power from Trina 
Solar. Mildura Airport opted for 

Above: Mildura Airport, one of Australia’s busiest regional 
airports.
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ELECTRIC VEHICLE REPORT

EVs set to BOOM!
Electric and plug in hybrid vehicles in Australia are set to boom over the next two decades,
according to a new report released by ARENA and the Clean Energy Finance Corporation (CEFC).

The report, prepared by Energeia, 
forecast three potential scenarios.

Under all scenarios, including a 
scenario of no intervention, the report 
predicts that between 2020 and 2027, EVs 
will reach price parity with traditional 
combustion engines and then rapidly 
increase as a percentage of new vehicle sales.

Model availability, registration fee 
reductions, procurement targets and fuel 
e�  ciency standards have been found to be 
key drivers for the uptake. The availability 
of charging infrastructure, while not found 
to be a driver, is a barrier to EV uptake.

The report forecasts growth of the 
consumer market and uptake for EVs in 

opportunity for Australia. They can o� er a 
better and more e�  cient driving experience, 
with lower emissions while reducing 
Australia’s dependence on fuel imports. As 
far as ARENA is concerned, they also o� er a 
great opportunity for renewable energy 
technologies that can be used to charge 
them. Also, being a battery with wheels, EVs 
o� er tremendous opportunities to support 
the grid through smart charging.

“This report illustrates methods that have 
been used elsewhere around the globe to 
encourage people to buy electric vehicles. It 
examines charging infrastructure in some 
detail and also models what future EV 
uptake trends in Australia might be.” 
Frischknecht said.

“The report helps us to deliver on 
ARENA’s investment priority of improving 
Australia’s energy productivity. It also 
builds on the other EV related projects 
ARENA has already supported. I hope this 
report will be a useful addition to the EV 
conversation currently taking place in 
Australia.”

CEFC CEO Ian Learmonth said: 
“Australians have traditionally been early 
adopters of new technology, but we’re 
lagging when it comes to EVs. This research 
shows that we can increase the uptake of 
EVs in a way that benefi ts drivers as well as 
the environment. It’s about lowering prices, 
supporting more models and creating a 
charging network.

“The reality is that the transition to EVs is 
inevitable. We’re already seeing vehicle 
makers confi rm they will stop producing 
pure internal combustion engines over the 
coming years.

At the same time, we’re seeing dramatic 
improvements in vehicle charging 
networks, creating the essential 
infrastructure to support electric vehicles. 
These measures can deliver a material 
improvement on our greenhouse gas 
emissions, as well as take our vehicle fl eet 
into the 21st century.” 

Australia and also includes modelling on the 
need for future charging infrastructure.

Energeia’s market study has identifi ed that 
the vast majority of trips made in Australia 
are well within the range of current and 
future EVs, with investment in public 
charging infrastructure being a necessary 
prerequisite to EV uptake globally. 

The report also found EV sales are set to 
expand over the next fi ve years as more 
popular vehicle models are released.

ARENA CEO Ivor Frischknecht said EVs 
represent a great opportunity and they 
looked forward to the increasing share of 
electric vehicles in the Australian market.

“Electric vehicles represent a great 

They can offer a better and more effi cient driving 
experience, with lower emissions while reducing 
Australia’s dependence on fuel imports. Arena CEO

Ivor Frischknecht
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Powered by the  
winds of change

We’re putting the wind to good use. Goldwind’s advanced  
wind turbine technology will power one in ten Australian homes  

by 2020. That’s one million homes using sustainable, clean energy.

And that’s just the start.

goldwindglobal.com
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will reach price parity with traditional 
combustion engines and then rapidly 
increase as a percentage of new vehicle sales.

Model availability, registration fee 
reductions, procurement targets and fuel 
e�  ciency standards have been found to be 
key drivers for the uptake. The availability 
of charging infrastructure, while not found 
to be a driver, is a barrier to EV uptake.

The report forecasts growth of the 
consumer market and uptake for EVs in 

opportunity for Australia. They can o� er a 
better and more e�  cient driving experience, 
with lower emissions while reducing 
Australia’s dependence on fuel imports. As 
far as ARENA is concerned, they also o� er a 
great opportunity for renewable energy 
technologies that can be used to charge 
them. Also, being a battery with wheels, EVs 
o� er tremendous opportunities to support 
the grid through smart charging.

“This report illustrates methods that have 
been used elsewhere around the globe to 
encourage people to buy electric vehicles. It 
examines charging infrastructure in some 
detail and also models what future EV 
uptake trends in Australia might be.” 
Frischknecht said.

“The report helps us to deliver on 
ARENA’s investment priority of improving 
Australia’s energy productivity. It also 
builds on the other EV related projects 
ARENA has already supported. I hope this 
report will be a useful addition to the EV 
conversation currently taking place in 
Australia.”

CEFC CEO Ian Learmonth said: 
“Australians have traditionally been early 
adopters of new technology, but we’re 
lagging when it comes to EVs. This research 
shows that we can increase the uptake of 
EVs in a way that benefi ts drivers as well as 
the environment. It’s about lowering prices, 
supporting more models and creating a 
charging network.

“The reality is that the transition to EVs is 
inevitable. We’re already seeing vehicle 
makers confi rm they will stop producing 
pure internal combustion engines over the 
coming years.

At the same time, we’re seeing dramatic 
improvements in vehicle charging 
networks, creating the essential 
infrastructure to support electric vehicles. 
These measures can deliver a material 
improvement on our greenhouse gas 
emissions, as well as take our vehicle fl eet 
into the 21st century.” 

Australia and also includes modelling on the 
need for future charging infrastructure.

Energeia’s market study has identifi ed that 
the vast majority of trips made in Australia 
are well within the range of current and 
future EVs, with investment in public 
charging infrastructure being a necessary 
prerequisite to EV uptake globally. 

The report also found EV sales are set to 
expand over the next fi ve years as more 
popular vehicle models are released.

ARENA CEO Ivor Frischknecht said EVs 
represent a great opportunity and they 
looked forward to the increasing share of 
electric vehicles in the Australian market.

“Electric vehicles represent a great 

They can offer a better and more effi cient driving 
experience, with lower emissions while reducing 
Australia’s dependence on fuel imports. Arena CEO

Ivor Frischknecht
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NEM

New analysis according to GetUp! 
reveals with higher emissions 
reduction targets renewable energy 

could account for 85% of the NEM’s market 
consumption.

The projections are detailed in the 
Renewable Energy Index compiled by Green 
Energy Markets. 

Commenting on the latest report Getup! 
campaigns director Miriam Lyons said with 
political leadership and vision, Australia 
could be a global leader in renewable energy 
and do its bit to meet its Paris Climate 
Agreement commitments.

“The rapid ramp-up in investment in the 
past few years means we’re already on track 
to achieve massive increases in renewable 
energy and it demonstrates we can reach far 
stronger targets down the track.”

“The biggest obstacle now is the Turnbull 
government and it’s grossly inadequate 
NEG. The only thing the NEG will 
guarantee is more coal pollution and less 
renewables,” suggests Lyons.

“To hit the targets as low as Malcolm 
Turnbull’s, the coal brigade would need to 
police the streets to stop people putting up 
solar panels.”

Key statistics:
• Based on solar and wind farms already 

under construction or contracted plus 
rooftop solar maintaining stable 
installation levels, the National Electricity 
Market will receive 33.3% of its power 
from renewable energy by 2020.

• This represents almost a doubling in 
renewables share compared to 2015 when 
it met 17.3% of annual electricity 
consumption.

• The National Energy Guarantee is 
unlikely to make any difference to power 
station investment or emissions unless the 
emission target is strengthened

• Even if contracting and construction 
commitments to solar farms and wind 
farms halted from today, ongoing 
installations of rooftop solar should see 
renewables share reaching 39% by 2030. 
Given a range of corporate procurement 
tenders are also underway it is now 
reasonably likely renewables will exceed 
40% share by 2030.

• This substantially exceeds the emission 
reduction ambition within the National 
Energy Guarantee (NEG). Modelling for 
the Energy Security Board estimated the 

emission target would be achieved with 
36% renewables’ share.

• Given the Snowy 2.0 pumped hydro 
expansion is envisaged to resolve 
foreseeable reliability challenges, the 
NEG appears to do little to support 
investment in new generating capacity.

• However, in spite of renewable energy’s 
significant growth to 2030, Australia’s 
overall emissions across the entire 
economy are still expected to exceed our 
Paris target for 26%-28% emission 
reductions across the entire economy, not 
just electricity. The untapped potential 
from projects under development could 
produce power equal to 85% of the 
National Electricity Market’s 2030 
consumption.

• Since the political uncertainty over the 
Renewable Energy Target was resolved, 
project developers have been incredibly 
busy identifying and gaining development 
approval for new wind and solar farms 
around the country. This full pipeline of 
development projects are now capable of 
producing an amount of electricity equal 
to 85% of the National Electricity 
Market’s entire consumption in 2030. 

Renewable energy is on track to supply more than a third of the power in Australia’s National 
Energy Market (NEM) by 2020 thanks to a combination of large-scale renewable projects and 
Australia’s booming rooftop solar industry.

Australia needs to  
do its bit to meet  
Paris Agreement
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INVESTMENT

According to the survey, which sought 
feedback from more than 400 SMSF 
members by new energy company 

Evergen and AMP Capital indicates 
members – particularly those over the age of 
51 and who are retired or approaching 
retirement age – are serious about reducing 
their energy costs and are prepared to make 
long-term investments to ensure they have 
energy security.

As Australia’s energy landscape 
undergoes a major shift, the findings 
demonstrate that the majority of SMSF 
members are prepared to put their smart 
money on renewables.
Key findings from the survey found that:
• 80% of trustees are convinced that 

renewable energy sources and 
technologies are important to addressing 
Australia’s energy concerns. This includes 
46% who say renewable energy will be 
“critically important”.

harvesting solar power as an efficient means 
of managing energy consumption, security 
and costs,” said Keane adding that a lack of 
government subsidies is not hindering smart 
solar investment

GOVERNMENT INCENTIVES
Australians in recent years have had access 
to government subsidies, predominantly for 
solar panels. Under the National Energy 
Guarantee (NEG) says Keane many of these 
subsidies are being phased out, but despite 
this, almost half (45%) of members surveyed 
already use or plan to use renewable energy 
sources irrespective of government financial 
support:  16% will only invest in solar 
solutions with a government subsidy, while 
15% are unsure.

“While subsidies might be attractive, the 
majority of SMSF members are taking 
matters into their own hands and are no 
longer willing to pay the high prices set by 
legacy energy retailers,” said Keane.

At the same time, Keane says government 
support for households to invest in renewables 
could go a long way in helping more 
Australians access smart solar solutions.

“According to the latest Consumer Price 
Index (CPI), it is reported that electricity 
prices increased 12.4% between December 
2016 to 2017 – a cost that is also the number 
one worry for 82% of Australians and above 
healthcare. 

“Evidence continues to suggest that 
Australians need help now. Why should 
Australians pay a premium for an 
unreliable resource that could become 
more stable and economical through an 
alternate energy model?”

Keane says an initiative such as the ACT’s 
Next Generation Energy Storage Program is 
an example of a successful scheme that 
subsidised households against the upfront 
costs of installing a solar and battery 
system, and is an initiative that could be 
replicated under the NEG.

“An initiative similar to the ACT’s while 
only one part of a potential national solution 
would help renewables become a mass 
market proposition.” 

• 42% have made the switch and are using 
renewable energy in the home. A further 
17% plan to switch and 15% will explore 
their options.

• 45% use or would use renewable energy 
even without a government subsidy. 
Evergen CEO Emlyn Keane suggests what 

is clear from the findings is that mature age 
Australians using an SMSF are mindful of 
escalating energy costs and are prepared to 
do something about it. 

“They see significant value in renewables 
as both an economical and sustainable 
solution for both their own home and the 
country, which would explain why the 
majority of trustees have invested in 
renewables or are interested in doing so.”

“With Australia also on the cusp of a 
storage boom – 74% of Australians expect 
household batteries to be commonplace in 
homes over the next decade – this group 
understands the role of battery storage in 

Australians serious about 
renewable investment
A recently released national survey on energy investment 
attitudes and intentions of Australian Self Managed Super Fund 
(SMSF) trustees, found that 80% of trustee members believe 
renewable energy, such as solar and battery, is important or 
critically important to securing Australia’s energy future and 
improving energy costs.

Above: Evergen CEO Emlyn Keane
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• The National Energy Guarantee is 
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• Even if contracting and construction 
commitments to solar farms and wind 
farms halted from today, ongoing 
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Given a range of corporate procurement 
tenders are also underway it is now 
reasonably likely renewables will exceed 
40% share by 2030.

• This substantially exceeds the emission 
reduction ambition within the National 
Energy Guarantee (NEG). Modelling for 
the Energy Security Board estimated the 

emission target would be achieved with 
36% renewables’ share.

• Given the Snowy 2.0 pumped hydro 
expansion is envisaged to resolve 
foreseeable reliability challenges, the 
NEG appears to do little to support 
investment in new generating capacity.

• However, in spite of renewable energy’s 
significant growth to 2030, Australia’s 
overall emissions across the entire 
economy are still expected to exceed our 
Paris target for 26%-28% emission 
reductions across the entire economy, not 
just electricity. The untapped potential 
from projects under development could 
produce power equal to 85% of the 
National Electricity Market’s 2030 
consumption.

• Since the political uncertainty over the 
Renewable Energy Target was resolved, 
project developers have been incredibly 
busy identifying and gaining development 
approval for new wind and solar farms 
around the country. This full pipeline of 
development projects are now capable of 
producing an amount of electricity equal 
to 85% of the National Electricity 
Market’s entire consumption in 2030. 

Renewable energy is on track to supply more than a third of the power in Australia’s National 
Energy Market (NEM) by 2020 thanks to a combination of large-scale renewable projects and 
Australia’s booming rooftop solar industry.

Australia needs to  
do its bit to meet  
Paris Agreement
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could go a long way in helping more 
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REMOTE SENSING

Metrology is the study of 
measurement. Along with the 
standardisation of units, metrology 

ensures tractability, calibration and an 
understanding of measurement uncertainty. 
Familiar concepts in the engineering field, 
they are particularly notable when physical 
measurements are driving financial 
transactions – whether buying apples at the 
local supermarket or a yield assessment for a 
billion-dollar wind farm.  

In a controlled environment, it’s 
relatively easy to characterise sensors or 
instruments to provide traceable 
calibrations and measurement 
uncertainties, but it’s a different story 
when the uncertainty is dependent on 
complex environmental factors. 

The wind energy industry’s calibration 
of the spinning cup anemometer in a 
controlled environment is a good example. 
Cup anemometers are calibrated in wind 
tunnels against Pitot tubes or Laser 
Doppler Anemometers in a highly 
repeatable and controlled environment. 
Calibrated cup anemometers are then 
installed on tall masts to measure wind 
speed at a specific location in a calibrated 
and traceable manner that is then used for 
yield assessments. 

But what happens when the uncertainty 
is dependent on complex environmental 

speed and the mast acts as a reference. The 
sensitivity of the RSD to various 
environmental variables is determined by 
correlating the wind speed difference 
between the mast and RSD to the 
environmental variable in question. 
Environmental variables assessed as 
significant are then included in the device’s 
accuracy class. The device’s sensitivity to, 
and range of, environmental variables 
allow the uncertainty of wind 
measurements to be calculated.

Once an RSD has been classified 
according to Annex L, it can be used for 
power performance testing of turbines as 
per IEC 61400-12-1:2017 in simple terrain 
with a short 40m reference mast onsite. The 
increased measurement heights of RSDs, 
coupled with cost-effectiveness and rapid 
deployment compared to tall lattice masts, 
are accelerating the wind energy industry’s 
shift towards remote sensing. 

The process of RSD classification 
following IEC 61400-12-1 Ed. 2 2017 is 
lengthy and may evolve with hardware and 
software developments, and as more 
classification campaigns are undertaken. 

Manufacturers of remote sensing 
devices have been embarking on the 
process for classifying their devices since 
the release of Edition 2 of IEC 61400-12-1. 
Early results are strongly suggesting that 
the various remote sensing technologies, 
acoustic-based Sodars and laser-based 
Lidars, are all demonstrating comparable 
accuracy classes and uncertainties of 
1~3%. This is certainly notable given the 
current dominance of the different 
technologies in different markets, and 
significant cost variances between the 
technologies. Beyond doubt, adoption of 
remote sensing technologies by IEC 
61400-12-1 represents a game changer for 
the global wind energy industry. 

factors, and even the parameter the sensor 
is trying to measure such as time of day, 
rain, temperature profile, aerosol content, or 
cloud cover? Such is the case for remote 
sensing technologies where measurements 
are taken remotely without a physical sensor 
at the location. Assigning measurement 
uncertainty is a nontrivial process when an 
individual instrument, or instrument 
design, may need to operate outdoors for 
years in Australia’s arid Pilbara region with 
temperatures exceeding 40°C, or in 
Finland’s arctic conditions. 

The three main remote sensing 
technologies are the pulsed Doppler Sodar 
which uses acoustic pulses scattered by 
turbulence, pulsed Doppler Lidar and 
continuous wave Lidar which both use 
lasers and scattering from aerosols. Interest 
in these technologies has increased over the 
past decade as the hub height of wind 
turbines has increased towards and beyond 
150m, and the cost of conventional met 
masts increases dramatically with height.

Remote sensing offers an easy cost 
effective solution for wind measurements 
at hub heights up to 200m. However, until 
the release of Edition 2 of IEC 61400-12-1 
in March 2017, there was no standardised 
method to assign an uncertainty to remote 
sensing measurements which has limited 
their use in power performance testing for 
turbines and bankable stand-alone 
resource assessments. 

As remote sensing devices (RSD) measure 
wind speed several hundred meters away 
from the device and do not fit in wind 
tunnels, the calibration must take place 
outdoors under real-world conditions. The 
procedure is defined in Annex L of IEC 
61400-12-1:2017. The procedure involves 
installing an RSD next to well-instrumented 
lattice masts in simple terrain where the 
mast and RSD experience the same wind 

Standards and the rise  
of Remote Sensing in  
wind energy

Dr Colin 
Bonner is 
technical 
director & Co-
founder of 
Fulcrum3D.
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REMOTE SENSING

Metrology is the study of 
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measurements are driving financial 
transactions – whether buying apples at the 
local supermarket or a yield assessment for a 
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relatively easy to characterise sensors or 
instruments to provide traceable 
calibrations and measurement 
uncertainties, but it’s a different story 
when the uncertainty is dependent on 
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of the spinning cup anemometer in a 
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and traceable manner that is then used for 
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sensitivity of the RSD to various 
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correlating the wind speed difference 
between the mast and RSD to the 
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measurements to be calculated.
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according to Annex L, it can be used for 
power performance testing of turbines as 
per IEC 61400-12-1:2017 in simple terrain 
with a short 40m reference mast onsite. The 
increased measurement heights of RSDs, 
coupled with cost-effectiveness and rapid 
deployment compared to tall lattice masts, 
are accelerating the wind energy industry’s 
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The process of RSD classification 
following IEC 61400-12-1 Ed. 2 2017 is 
lengthy and may evolve with hardware and 
software developments, and as more 
classification campaigns are undertaken. 

Manufacturers of remote sensing 
devices have been embarking on the 
process for classifying their devices since 
the release of Edition 2 of IEC 61400-12-1. 
Early results are strongly suggesting that 
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are taken remotely without a physical sensor 
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in these technologies has increased over the 
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WILSON TRANSFORMER COMPANY has a
successful history of providing transformer solutions 
for the renewable sector, including wind farms, solar 
applications and hydro power stations. 

We have designed and manufactured transformers to 
suit both Medium Voltage (MV) and High Voltage (HV) 
substation applications. Our transformer designs are 
optimised according to parameters such as generation 
profile, feed in tariff, distribution voltage, corrosive 
environment, wind profile, project design life, expected 
revenue per kWh and cost of capital.
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PPA

Law firm Baker McKenzie has 
successfully assisted 
longstanding client, Mars 
Australia in signing a 20 year 
power-purchase agreement 
(PPA) with Total Eren to 
generate the equivalent of 
100% of Mars’ electricity from 
renewable energy by 2020. In 
an exclusive interview with 
Ecogeneration Baker McKenzie 
partner Zoe Hilson discusses 
why this PPA is a game 
changer and how this deal will 
set a precedent for large 
corporations to follow suit.

planned build of a second renewable project 
by Total Eren in NSW, which is also 
expected to export all energy to the grid. 

What is involved with negotiating a 20 

year PPA?

Depending on the structure of the PPA, 
corporates do not need to rely on an 

energy retailer to negotiate the PPA - the 
market practice at the moment is for a 
corporate to issue an RFP to interested 
renewable energy developers and then 
negotiate the PPA directly with the developer.  

We expect more corporates to seize this 
opportunity in the next year - including 
corporates with smaller energy loads who 
can ‘pool’ their load with other corporates 
and negotiate directly with a renewable 
energy developer.

Is this one of the largest negotiated 

PPA’s in Australia?

The Mars corporate PPA is one of the largest 
corporate PPAs in Australia to date - and 
one of the longest, being for a 20 year term.  

Will there be significant costs savings for 

the company and does this form part of 

their social responsibility?

Mars announced that, in addition to 
entering into the PPA to move Mars closer 
to meeting its greenhouse gas targets, they 
also entered into the PPA as price volatility 
of energy in Australia meant renewables 
was the best option for Mars’ business. 

On general note, corporate PPAs have 
opened up a real opportunity for corporates 
to take control of their energy costs on a 
long term basis, either by entering into a 
‘energy hedge’ or by building lower cost 
generation on or near the corporate’s sites. 
Our report that was recently published: 
“Green Hedging - A Guide to Structuring 
Corporate Renewable PPAs” sets out in 
detail the potential for cost savings for a 
company under a corporate PPA. 

How important is it for a law firm like 

Baker McKenzie to negotiate significant 

targets like this PPA?

It is exciting for all players in the renewable 
energy market, including the legal advisers, 
to be involved in market innovations such as 
corporate PPAs.  We can already see in the 
industry that the Mars corporate PPA is 
being used by other corporates as a 
precedent to consider PPA opportunities 
and will be an important benchmark for the 
market. 

Why is it important for a large 

manufacturer like Mars Australia to 

commit to a 100% renewables?

A 100% renewable energy or carbon 
emission reduction commitment by a large, 
global corporate like Mars is a game 
changer.  Mars Australia’s recent PPA will 
match 100% of Mars’ Australian electricity 
use with renewable energy by 2020.  Mars’ 
corporate PPA is not only important from an 
environmental perspective, but it has 
demonstrated to corporates from all other 
industries how to manage energy price-risk 
and uncertainty, and potentially provide 
long-term savings in respect of energy cost 
- without the involvement of a traditional 
energy retailer. 

Corporate PPAs are also critical to the 
development of new green-field renewable 
projects - in Australia we are now seeing 
projects obtain project financing on the back 
of a corporate PPA.

Will the solar farms be solely for the use 

of Mars Australia or will they supply 

energy to the grid for other businesses 

and residents?

The 200MW Kiamal solar farm in Victoria, 
which was the subject of one of Mars 
Australia’s PPAs, exports all energy 
produced by the project into the national 
energy grid, as the Mars PPA is a financial 
hedge. We understand that there were other 
offtakers who also contracted with Total 
Eren with respect to the Kiamal solar 
project, including PowerShop, which was 
announced by Total Eren earlier this year.  

The second Mars PPA will facilitate the 

Baker 
McKenzie 
partner Zoe 
Hilson

A Mars a day

Left: General manager of Mars Australia Barry 
O’Sullivan and his pet dog.
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being used by other corporates as a 
precedent to consider PPA opportunities 
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A 100% renewable energy or carbon 
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global corporate like Mars is a game 
changer.  Mars Australia’s recent PPA will 
match 100% of Mars’ Australian electricity 
use with renewable energy by 2020.  Mars’ 
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produced by the project into the national 
energy grid, as the Mars PPA is a financial 
hedge. We understand that there were other 
offtakers who also contracted with Total 
Eren with respect to the Kiamal solar 
project, including PowerShop, which was 
announced by Total Eren earlier this year.  

The second Mars PPA will facilitate the 

Baker 
McKenzie 
partner Zoe 
Hilson

A Mars a day

Left: General manager of Mars Australia Barry 
O’Sullivan and his pet dog.

38  /  ecogeneration  August 2018 www.ecogeneration.com.au

ECO0818_038_PPA_Baker McKenzie.indd   38 4/7/18   7:33 am



GREEN BUILDING COUNCIL AUSTRALIA

The World Green Building Council 
is set to launch the Global Net 
Zero Carbon Buildings 
Commitment later this year and 
already the questions being 
asked what action will Australia 
have to take to be part of it?

Set to be launched in September this 
year, green building council leaders 
from across the globe have been 

learning how they can take action on this 
critical issue in tackling climate change.

But according to the Green Building 
Council Australia we are already a step 
ahead in accepting this challenge.

GBCA CEO Romilly Madew was one of 
just fi ve green building council CEOs who 
presented Australia’s action plan towards 
meeting a 1.5C target in line with the Paris 
Agreements. This includes the next phase of 
the rating system, Green Star Future Focus 
and the seminal discussion paper on a net 
zero built environment – the Carbon 
Positive Roadmap.

GBCA head of market transformation 
Jorge Chapa said:  “We believe that this will 
become critical to an organisations’ social 
license to operate. We know the investment 
community is looking for leaders in this 
space. We also expect large tenants to 
request participation in this commitment 
quickly. Much like the uptake of Green Star 
over a decade ago, it will become a clear 
point of di� erentiation.”

Chapa says that the fi ve principles 
outlined by the WorldGBC will help guide 
businesses and organisations as we make 
the transition towards carbon zero.

“The fi rst is to commit to the target. Then 
the entity agrees to disclose all energy and 
emissions. You will then be required to 
show that you have a plan to act over the 
next decade to get there. Then, to ensure 

“As this commitment fl ows from the 
WorldGBC’s Advancing Net Zero project, 
which we are founding members, it follows 
a lot of the work that Australian companies 
have been doing to drive down emissions.

“Our Carbon Positive Roadmap sets a 
clear leadership trajectory that refl ects the 
goals of the Commitment, and it will ensure 
Green Star rated buildings are able to meet 
these goals and beyond.

“We will be providing support, advocacy 
and education to maximise Australian 
companies’ participation in this 
Commitment.”

The challenges lie in the task to achieve 
this all by 2030 and in the gaps that the 
Commitment doesn’t address right now, but 
as an industry, the GBCA says  it’s important 
for businesses to engage with the Carbon 
Positive Roadmap to bridge these gaps.

The CBCA say the opportunities 
including reducing the built environment’s 
carbon footprint will transform Australian 
cities and communities into sustainable 
hubs. The Commitment will encourage 
industry to take stronger measures towards 
social responsibility and once again, 
position Australia as a world leader in green 
building. 

success, each 
building, and the 
portfolio, would be 
required to be verifi ed by a 
third party, like Green Star.

“Finally, you would be required to 
advocate to your stakeholders to move to net 
zero,” explains Chapa.

“So, if you are an owner of a building 
portfolio, you would be required to ensure 
all your buildings are put on that trajectory. 
If you are an organisation that occupies 
buildings, say a bank, you would be required 
to have all your fi touts be on that trajectory.”

As industry embarks on this next frontier 
for creating a resilient, sustainable built 
environment, it’s important to know that 
much like targeting a Green Star 
certifi cation, the GBCA can help bridge an 
understanding between the Commitment 
and what’s required from businesses.

“We have been deeply involved in making 
sure this commitment is relevant to 
Australian organisations,” said Chapa.

WHO ARE THE GBCA:

Established in 2002, the Green 
Building Council of Australia is the 
nation’s authority on sustainable 
buildings, communities and cities. 
Their vision is to create healthy, 
resilient and positive places for people 
and the natural environment and to 
lead the sustainable transformation of 
Australia’s built environment.

Australia steps 
up to the 
challenge
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already the questions being 
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Set to be launched in September this 
year, green building council leaders 
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ahead in accepting this challenge.
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request participation in this commitment 
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over a decade ago, it will become a clear 
point of di� erentiation.”
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outlined by the WorldGBC will help guide 
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“The fi rst is to commit to the target. Then 
the entity agrees to disclose all energy and 
emissions. You will then be required to 
show that you have a plan to act over the 
next decade to get there. Then, to ensure 

“As this commitment fl ows from the 
WorldGBC’s Advancing Net Zero project, 
which we are founding members, it follows 
a lot of the work that Australian companies 
have been doing to drive down emissions.

“Our Carbon Positive Roadmap sets a 
clear leadership trajectory that refl ects the 
goals of the Commitment, and it will ensure 
Green Star rated buildings are able to meet 
these goals and beyond.

“We will be providing support, advocacy 
and education to maximise Australian 
companies’ participation in this 
Commitment.”

The challenges lie in the task to achieve 
this all by 2030 and in the gaps that the 
Commitment doesn’t address right now, but 
as an industry, the GBCA says  it’s important 
for businesses to engage with the Carbon 
Positive Roadmap to bridge these gaps.

The CBCA say the opportunities 
including reducing the built environment’s 
carbon footprint will transform Australian 
cities and communities into sustainable 
hubs. The Commitment will encourage 
industry to take stronger measures towards 
social responsibility and once again, 
position Australia as a world leader in green 
building. 

success, each 
building, and the 
portfolio, would be 
required to be verifi ed by a 
third party, like Green Star.

“Finally, you would be required to 
advocate to your stakeholders to move to net 
zero,” explains Chapa.

“So, if you are an owner of a building 
portfolio, you would be required to ensure 
all your buildings are put on that trajectory. 
If you are an organisation that occupies 
buildings, say a bank, you would be required 
to have all your fi touts be on that trajectory.”

As industry embarks on this next frontier 
for creating a resilient, sustainable built 
environment, it’s important to know that 
much like targeting a Green Star 
certifi cation, the GBCA can help bridge an 
understanding between the Commitment 
and what’s required from businesses.

“We have been deeply involved in making 
sure this commitment is relevant to 
Australian organisations,” said Chapa.
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Established in 2002, the Green 
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For example, a 100 MW wind farm with a 
capacity factor of 30% will produce roughly 
22 GWh in an average month. If the 
forecast error is reduced by 10% (i.e., from 
4% to 3.6%), the savings can be up to 
88,000 KWh/month.

In addition, the availability of short-
forecast horizons of ten minutes or less 
means that the wider impact of weather 
forecasts – and their associated sources of 
error – becomes less important than being 
able to rapidly move the data between the 
operating plant, forecast provider and 
electric grid or market operator. In this 
context, ensuring geographic diversity in 
the location of renewable plants is 
essential to ensuring the lowest-cost 
electricity possible. 

The advantages of adopting short-term, 
high-frequency forecasts has already been 
demonstrated in the Midwestern and 
Western US, where they have benefitted 
both operators and electricity consumers 
by allowing for increased integration of 
low-cost renewables and a reduction in 
the need for expensive, polluting fast-
reacting reserves.

However, greater investment in the 
incorporation of machine learning and 
statistical algorithms to better predict 
short-term fl uctuations in energy 
production is still required in order to get 
the best results for operators and reduce 
their dependence on the less accurate, 
AEMO forecasts. This is being addressed on 
two fronts: fi rst, by ARENA’s recent funding 
commitments for a series of trials around 
short-term forecasting; and second, through 
the confi guration of an API for generators to 
submit their own forecasts.

A greater understanding and higher level 
of granular detail in terms of site-specifi c 

By contrast, the integration of self-forecasting 
technology has the potential to produce more 
accurate performance predictions, by utilizing 
advanced machine learning (statistical) forecast 
algorithms with on-site historical and real-time 
measurement data.

P
H

O
TO

: V
IC

B
R

U
N

O
/S

H
U

TT
ER

ST
O

C
K

.C
O

M
wind resource will allow Australian 
operators to better plan ahead for large-
scale fl uctuations in wind resource. 
Coupled with the geographic expansion of 
Australia’s energy market across the 
country, this should ensure the e�  cient 
integration of wind energy resources 
within the national energy mix, and in turn 
reduce integration costs for renewables by 
driving down demand for conventional, 
polluting energy plants or the need for 
expensive storage. Doing so will lead to a 
bright future for Australian renewables, 
and ensure that they continue to make 
headlines for all the right reasons. 
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While high-profile energy storage 
projects continue to make the 
headlines, investment in weather 

measurement and forecasting technologies 
is equally, if not more, critical to stabilising 
the Australian grid. 

In response, the Australian Renewable 
Energy Agency (ARENA) has recently 
committed to supporting the greater 
incorporation of short-term, self-forecasting 
technologies. As a consequence, Australia 
now has an opportunity to lead the world in 
improving the accuracy of energy yield 
predictions from variable wind and solar 
sources through the adoption of cutting-
edge weather modelling techniques.

Up to now, when it comes to short-term 
self-forecasting, Australian wind and solar 
farm operators have relied on persistence-
based energy generation forecasts provided 
by the Australian Energy Market Operator 
(AEMO). Persistence, in this instance, is 
defined as converting a real-time wind 
speed observation to power using a 
warranted (manufacturer) power curve. 

However, forecast inaccuracies related to 
this approach can result in deviations that 
require the grid operator to procure more 
expensive ancillary services to make up for 
energy shortages, or curtail generation 
during overages. Should the requirement to 
use the AEMO persistence forecast 
continue, it will not only increase the cost of 
stable grid operation, but also discourage 
investment in new renewable projects, since 
this cost is passed on to generators.

In Australia, the most apparent impact of 
the reliance on persistence forecasting is 
that, when predictions fall short of actual 
generation, wind and solar energy operators 
are subject to financial penalties or 
curtailment as traditional generation may 
be curtailed (at a price). When the wind 
generators are instructed to follow their 

original schedule (i.e., when production 
exceeds the AEMO dispatch allocation), 
they can then miss out on revenue.

Further afield, we have witnessed the 
impact large and uncertain reserve capacity 
and grid frequency charges can have on the 
pace and viability of project development.

In the US Pacific Northwest, where the 
Bonneville Power Administration assesses 
wind integration fees and requires 
operators to use their centralized forecast, 
wind development has effectively ground 
to a halt.

By contrast, the integration of self-
forecasting technology has the potential to 
produce more accurate performance 
predictions, by utilizing advanced machine 
learning (statistical) forecast algorithms 
with on-site historical and real-time 
measurement data. Only in the past few 
years have these methods been able to 
demonstrate that they can beat persistence 
at these very short forecast intervals. But 
best practices in incorporating this 
technology have already been established in 
the US Midwest and Western Energy 
Imbalance Markets. 

These sub-hourly updates on expected 
output offer significant opportunities to 
reduce the margin of error in forecasting, as 
the magnitude of errors associated with 
these predictions are much smaller than 
those that forecast for 3 or 24 hours ahead. 
For instance, forecast error eight minutes 
ahead is typically on the order of 2-4% 
compared to 8% at three hours, and 10-15% 
at 24 hours. 

These statistical forecasts use power 
production and are preferable to the 
unskilled and simplistic persistence-based 
models that use wind speed, as even a 
relatively small improvement in accuracy 
will result in volumetric savings of 
thousands of kilowatt-hours per month. 

Why Self-Forecasting  
is set to win out in  
Australian Renewables

The rapid build-out in 
Australia’s wind and solar 
farms – as well as the high-
profile blackouts and power 
outages witnessed across the 
south of the country in 2016 
– have ensured that the 
incorporation of renewable 
energy and issues of grid 
management face greater 
scrutiny than ever before 
writes Jeffrey Lerner manager 
of Forecast Operations, and 
Ross Hibbins business 
development manager Vaisala.

Vaisala business 
development 
manager Ross 
Hibbins

Forecast 
Operations 
manager 
Jeffrey Lerner
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For example, a 100 MW wind farm with a 
capacity factor of 30% will produce roughly 
22 GWh in an average month. If the 
forecast error is reduced by 10% (i.e., from 
4% to 3.6%), the savings can be up to 
88,000 KWh/month.

In addition, the availability of short-
forecast horizons of ten minutes or less 
means that the wider impact of weather 
forecasts – and their associated sources of 
error – becomes less important than being 
able to rapidly move the data between the 
operating plant, forecast provider and 
electric grid or market operator. In this 
context, ensuring geographic diversity in 
the location of renewable plants is 
essential to ensuring the lowest-cost 
electricity possible. 

The advantages of adopting short-term, 
high-frequency forecasts has already been 
demonstrated in the Midwestern and 
Western US, where they have benefitted 
both operators and electricity consumers 
by allowing for increased integration of 
low-cost renewables and a reduction in 
the need for expensive, polluting fast-
reacting reserves.

However, greater investment in the 
incorporation of machine learning and 
statistical algorithms to better predict 
short-term fl uctuations in energy 
production is still required in order to get 
the best results for operators and reduce 
their dependence on the less accurate, 
AEMO forecasts. This is being addressed on 
two fronts: fi rst, by ARENA’s recent funding 
commitments for a series of trials around 
short-term forecasting; and second, through 
the confi guration of an API for generators to 
submit their own forecasts.

A greater understanding and higher level 
of granular detail in terms of site-specifi c 

By contrast, the integration of self-forecasting 
technology has the potential to produce more 
accurate performance predictions, by utilizing 
advanced machine learning (statistical) forecast 
algorithms with on-site historical and real-time 
measurement data.
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wind resource will allow Australian 
operators to better plan ahead for large-
scale fl uctuations in wind resource. 
Coupled with the geographic expansion of 
Australia’s energy market across the 
country, this should ensure the e�  cient 
integration of wind energy resources 
within the national energy mix, and in turn 
reduce integration costs for renewables by 
driving down demand for conventional, 
polluting energy plants or the need for 
expensive storage. Doing so will lead to a 
bright future for Australian renewables, 
and ensure that they continue to make 
headlines for all the right reasons. 
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While high-profile energy storage 
projects continue to make the 
headlines, investment in weather 

measurement and forecasting technologies 
is equally, if not more, critical to stabilising 
the Australian grid. 

In response, the Australian Renewable 
Energy Agency (ARENA) has recently 
committed to supporting the greater 
incorporation of short-term, self-forecasting 
technologies. As a consequence, Australia 
now has an opportunity to lead the world in 
improving the accuracy of energy yield 
predictions from variable wind and solar 
sources through the adoption of cutting-
edge weather modelling techniques.

Up to now, when it comes to short-term 
self-forecasting, Australian wind and solar 
farm operators have relied on persistence-
based energy generation forecasts provided 
by the Australian Energy Market Operator 
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defined as converting a real-time wind 
speed observation to power using a 
warranted (manufacturer) power curve. 

However, forecast inaccuracies related to 
this approach can result in deviations that 
require the grid operator to procure more 
expensive ancillary services to make up for 
energy shortages, or curtail generation 
during overages. Should the requirement to 
use the AEMO persistence forecast 
continue, it will not only increase the cost of 
stable grid operation, but also discourage 
investment in new renewable projects, since 
this cost is passed on to generators.

In Australia, the most apparent impact of 
the reliance on persistence forecasting is 
that, when predictions fall short of actual 
generation, wind and solar energy operators 
are subject to financial penalties or 
curtailment as traditional generation may 
be curtailed (at a price). When the wind 
generators are instructed to follow their 

original schedule (i.e., when production 
exceeds the AEMO dispatch allocation), 
they can then miss out on revenue.

Further afield, we have witnessed the 
impact large and uncertain reserve capacity 
and grid frequency charges can have on the 
pace and viability of project development.

In the US Pacific Northwest, where the 
Bonneville Power Administration assesses 
wind integration fees and requires 
operators to use their centralized forecast, 
wind development has effectively ground 
to a halt.

By contrast, the integration of self-
forecasting technology has the potential to 
produce more accurate performance 
predictions, by utilizing advanced machine 
learning (statistical) forecast algorithms 
with on-site historical and real-time 
measurement data. Only in the past few 
years have these methods been able to 
demonstrate that they can beat persistence 
at these very short forecast intervals. But 
best practices in incorporating this 
technology have already been established in 
the US Midwest and Western Energy 
Imbalance Markets. 

These sub-hourly updates on expected 
output offer significant opportunities to 
reduce the margin of error in forecasting, as 
the magnitude of errors associated with 
these predictions are much smaller than 
those that forecast for 3 or 24 hours ahead. 
For instance, forecast error eight minutes 
ahead is typically on the order of 2-4% 
compared to 8% at three hours, and 10-15% 
at 24 hours. 

These statistical forecasts use power 
production and are preferable to the 
unskilled and simplistic persistence-based 
models that use wind speed, as even a 
relatively small improvement in accuracy 
will result in volumetric savings of 
thousands of kilowatt-hours per month. 

Why Self-Forecasting  
is set to win out in  
Australian Renewables

The rapid build-out in 
Australia’s wind and solar 
farms – as well as the high-
profile blackouts and power 
outages witnessed across the 
south of the country in 2016 
– have ensured that the 
incorporation of renewable 
energy and issues of grid 
management face greater 
scrutiny than ever before 
writes Jeffrey Lerner manager 
of Forecast Operations, and 
Ross Hibbins business 
development manager Vaisala.

Vaisala business 
development 
manager Ross 
Hibbins

Forecast 
Operations 
manager 
Jeffrey Lerner
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Wind technology
Local expertise and condition monitoring technologies pay 
dividends for wind industry reliability.

As global confidence in wind power 
continues to rise and the cost of wind 
energy starts to approach the same 

level as coal fire generation, the wind sector 
in Australia is seeing a surge in the number 
of wind projects locally writes Mark 
Ciechanowicz and Ben Kang.

This upward trend in the wind power 
market is beneficial to the economy and the 
environment, but the success of wind power 
will depend critically on the reliability of 
performance it delivers. And, with reliability 
issues, it’s important to remember that 
Australia is a unique market, and the same 
solutions that work effortlessly overseas may 
encounter problems here, particularly in our 
harsh climatic conditions.

into account higher temperature 
fluctuations experienced here and can 
lead to premature wear and failures.

• Some maintenance programmes 
recommend the same grease for main 
rotor bearings and generator bearings. 
The viscosity of the grease may be ideally 
suited for generator, but we usually 
recommend grease with four times the 
viscosity for the main rotor bearings.

• The high load and low speed of wind 
turbines can lead to grease lubrication 
problems over time, including fresh 
grease not reaching the bearing correctly. 
Our online grease monitoring technology 
can sense the temperature and water 
content in real-time, and can be 
integrated into maintenance programmes 
to minimise wastage and reduce the 
environmental impact of the operation 
with back to base telemetry.
These problems are amplified by the 

difficulty of changing main rotor bearings 
in-situ, and the additional costs of tools, 
cranage and lost production time. This is 
where condition monitoring and localised 

Reliability is crucial, not only to optimise 
power generation and financial return, but 
to maintain public confidence, which is 
easily lost when reliability issues occur, such 
as those in South Australia recently.

As an industry pioneer in wind turbine 
bearings, which are used on just about every 
moving part, Schaeffler often get called in to 
fix problems that were easily preventable 
through optimised maintenance 
programmes and the use of condition 
monitoring technology. 

For example:
• Some maintenance programmes are not 

localised to suit Australian conditions. 
This may include a recommendation of 
the wrong grease, which does not take 
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maintenance programmes can really pay 
dividends.

CONDITION MONITORING: AN 
INVESTMENT IN THE FUTURE
Condition monitoring technologies are a 
long-term investment. Wind farms typically 
have a 20-25 year life, and real-time 
condition monitoring of every bearing can 
provide valuable data and improve 
maintenance programmes throughout that 
lifespan. However, an up-front cost can 
often be a deterrent to the investment, 
especially when budgets are tight.

But it’s worth considering the costs 
throughout the entire life of a wind farm, 
particularly as the fleet ages. 

Australian wind farms have typically 
anywhere between 10 and 200 turbines. For 
the purposes of this example, the figure of 
10 turbines will be used. To place condition 
monitoring technology on the bearings of all 
10 turbines could cost between $100,000 
and $150,000, depending on the technology 
employed.

If no condition monitoring is in place, and 
a single main rotor bearing fails, the cost of 
repair or replacement, including tools, 
cranage and lost production time could cost 
between $160,000 and $200,000.

These figures show that if condition 
monitoring technology prevents a single 
failure, and saves on these costs, it has 
already paid for the cost of condition 
monitoring technology for an entire wind 
farm. In most cases, it would save these 
costs multiple times over throughout the life 
of the turbine.

We already have more than 120 online 
condition monitoring systems installed in 
wind farms across Australia. These systems 
collect approximately 138,000 characteristic 
data points daily, which adds up to more 
than 40 million per annum.

Our condition monitoring systems for the 
wind industry include FAG ProCheck and 
FAG WiPro S, which collect data including 
vibration, temperature, speed and other 
process parameters, enabling accurate 
evaluation of this data. As a result, incipient 
damage and its causes can be detected at a 
very early stage and the appropriate 
countermeasures can be introduced well 
before a catastrophic failure occurs.

The compact and robust design of our 

wind power condition monitoring systems 
means it can be easily accommodated in 
tight areas such as the nacelle of a wind 
turbine.

REMOTE MONITORING
Schaeffler’s Online Monitoring Centre 
(OMC) continuously monitors data from all 
active condition monitoring technology and 
platforms. A major benefit of technologies 
like the FAG ProCheck and FAG WiPro S is 
that defects and damage can be detected on 
machinery without the need for a diagnosis 
expert on site. The data can be transferred 
automatically to remote locations via the 
internet, for analysis by our certified 
reliability experts. 

This upward trend in the wind power market is 
beneficial to the economy and the environment, 
but the success of wind power will depend critically 
on the reliability of performance it delivers.

Mark 
Ciechanowicz 
manager 
industrial 
services 
Schaeffler 
Australia

Ben Kang 
Engineering 
solutions 
Schaeffler 
Australia
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bearings, which are used on just about every 
moving part, Schaeffler often get called in to 
fix problems that were easily preventable 
through optimised maintenance 
programmes and the use of condition 
monitoring technology. 

For example:
• Some maintenance programmes are not 

localised to suit Australian conditions. 
This may include a recommendation of 
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condition monitoring of every bearing can 
provide valuable data and improve 
maintenance programmes throughout that 
lifespan. However, an up-front cost can 
often be a deterrent to the investment, 
especially when budgets are tight.

But it’s worth considering the costs 
throughout the entire life of a wind farm, 
particularly as the fleet ages. 

Australian wind farms have typically 
anywhere between 10 and 200 turbines. For 
the purposes of this example, the figure of 
10 turbines will be used. To place condition 
monitoring technology on the bearings of all 
10 turbines could cost between $100,000 
and $150,000, depending on the technology 
employed.

If no condition monitoring is in place, and 
a single main rotor bearing fails, the cost of 
repair or replacement, including tools, 
cranage and lost production time could cost 
between $160,000 and $200,000.

These figures show that if condition 
monitoring technology prevents a single 
failure, and saves on these costs, it has 
already paid for the cost of condition 
monitoring technology for an entire wind 
farm. In most cases, it would save these 
costs multiple times over throughout the life 
of the turbine.

We already have more than 120 online 
condition monitoring systems installed in 
wind farms across Australia. These systems 
collect approximately 138,000 characteristic 
data points daily, which adds up to more 
than 40 million per annum.

Our condition monitoring systems for the 
wind industry include FAG ProCheck and 
FAG WiPro S, which collect data including 
vibration, temperature, speed and other 
process parameters, enabling accurate 
evaluation of this data. As a result, incipient 
damage and its causes can be detected at a 
very early stage and the appropriate 
countermeasures can be introduced well 
before a catastrophic failure occurs.

The compact and robust design of our 

wind power condition monitoring systems 
means it can be easily accommodated in 
tight areas such as the nacelle of a wind 
turbine.

REMOTE MONITORING
Schaeffler’s Online Monitoring Centre 
(OMC) continuously monitors data from all 
active condition monitoring technology and 
platforms. A major benefit of technologies 
like the FAG ProCheck and FAG WiPro S is 
that defects and damage can be detected on 
machinery without the need for a diagnosis 
expert on site. The data can be transferred 
automatically to remote locations via the 
internet, for analysis by our certified 
reliability experts. 

This upward trend in the wind power market is 
beneficial to the economy and the environment, 
but the success of wind power will depend critically 
on the reliability of performance it delivers.
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HYDRO BATTERY OF THE NATION

interconnector, would improve the 
affordability and reliability of the National 
Electricity Market.

“The next step for the 14 ‘high potential’ 
PHES sites is a 12-month feasibility 
assessment, including surveying to the 
highest available accuracy, modelling of 
both the market and water resource and 
identifying environmental, cultural and 
social impacts.”

“PHES involves pumping water uphill to a 

“Tasmania has been 
identified as the 
Battery of the Nation 
for a reason, as it has 
some of the best wind 
resources and existing 
hydro-electric power.” 

Ivor Frischknecht
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storage reservoir and releasing it through a 
turbine to provide additional energy into the 
electricity grid when it is needed. It can be 
dispatched rapidly, meaning it is well-placed 
as backup for renewable energy and during 
times of peak demand,” said Frydenberg. 

ARENA says these sites represent a 
combined capacity of up to 4800 MW, 
which are expected to be refined down in 
the next phase to around 2500 MW of high 
potential sites. Overall the estimated capital 

cost across the potential projects is in the 
region of $1.1 – $2.3 million per MW.

In total, ARENA has committed up to 
$2.5 million for Hydro Tasmania’s ‘Battery 
of the Nation’ initiative which would double 
Tasmania’s existing flexible generation 
capacity. The Battery of the Nation is a 
bundle of proposed projects that include 
redeveloping existing hydro-electric power 
stations, building new pumped hydro plants 
and expanding the role of Tasmania in the 
NEM using new wind power and hydro 
power.

ARENA CEO Ivor Frischknecht suggests 
the initial concept study for new pumped 
hydro reinforces Tasmania’s potential to 
provide large-scale storage for the 
mainland.

“As Australia’s renewable energy make-up 
continues to grow, energy storage will be 
increasingly necessary, which is why this 
project is so important. Tasmania has been 
identified as the Battery of the Nation for a 
reason, as it has some of the best wind 
resources and existing hydro-electric 
power,”Frischknecht said.

“Unlocking most of these opportunities 
require additional interconnection, which is 
why ARENA is also working with 
TasNetworks to assess the feasibility of a 
second interconnector.”

Hydro Tasmania CEO Steve Davy said the 
work confirms there’s comfortably more 
than 2,500 MW of reliable and cost-effective 
pumped hydro potential in Tasmania.

“Battery of the Nation is about locking in 
our island’s energy security and giving 
Tasmanians the lowest possible power 
prices. It offers a future that’s clean, reliable 
and affordable,” Davy said.

“Doubling Tasmania’s clean energy would 
also create a surplus, beyond our own needs, 
to support mainland Australia. That’s 
crucial to replace the coal power that’s 

Above. Mersey Forth  is now one of the highlighted 
14 high potential sites for Battery of the Nation.
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ARENA provided $300,000 for Hydro 
Tasmania’s project which assessed 
around 2,000 potential sites for 

pumped hydro across Tasmania and out of 
an original shortlist of 30, Hydro Tasmania 
have now highlighted 14 ‘high potential’ 
sites for pumped hydro plants around eight 
existing reservoirs across Tasmania’s 
central highlands, north and west coast.

Early modelling shows, if developed, the 
construction of the PHES sites would create 

 BATTERY OF 
THE NATION
Pumped hydro could generate 
4800 MW of potential 
capacity across 14 sites in 
Tasmania, according to a study 
released by Hydro Tasmania.

up to $5 billion of investment and around 
3000 jobs in regional Tasmania over 10 to 15 
years.

According to the Minister for the 
Environment and Energy Josh Frydenberg 
the initiative which includes a bundle of 
proposed projects, such as redeveloping 
existing hydroelectric power stations, 
would double Tasmania’s existing storage 
capacity – and, along with the business case 
study for a second Tasmanian 
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Electricity Market.
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both the market and water resource and 
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hydro-electric power.” 
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electricity grid when it is needed. It can be 
dispatched rapidly, meaning it is well-placed 
as backup for renewable energy and during 
times of peak demand,” said Frydenberg. 

ARENA says these sites represent a 
combined capacity of up to 4800 MW, 
which are expected to be refined down in 
the next phase to around 2500 MW of high 
potential sites. Overall the estimated capital 

cost across the potential projects is in the 
region of $1.1 – $2.3 million per MW.

In total, ARENA has committed up to 
$2.5 million for Hydro Tasmania’s ‘Battery 
of the Nation’ initiative which would double 
Tasmania’s existing flexible generation 
capacity. The Battery of the Nation is a 
bundle of proposed projects that include 
redeveloping existing hydro-electric power 
stations, building new pumped hydro plants 
and expanding the role of Tasmania in the 
NEM using new wind power and hydro 
power.

ARENA CEO Ivor Frischknecht suggests 
the initial concept study for new pumped 
hydro reinforces Tasmania’s potential to 
provide large-scale storage for the 
mainland.

“As Australia’s renewable energy make-up 
continues to grow, energy storage will be 
increasingly necessary, which is why this 
project is so important. Tasmania has been 
identified as the Battery of the Nation for a 
reason, as it has some of the best wind 
resources and existing hydro-electric 
power,”Frischknecht said.

“Unlocking most of these opportunities 
require additional interconnection, which is 
why ARENA is also working with 
TasNetworks to assess the feasibility of a 
second interconnector.”

Hydro Tasmania CEO Steve Davy said the 
work confirms there’s comfortably more 
than 2,500 MW of reliable and cost-effective 
pumped hydro potential in Tasmania.

“Battery of the Nation is about locking in 
our island’s energy security and giving 
Tasmanians the lowest possible power 
prices. It offers a future that’s clean, reliable 
and affordable,” Davy said.

“Doubling Tasmania’s clean energy would 
also create a surplus, beyond our own needs, 
to support mainland Australia. That’s 
crucial to replace the coal power that’s 

Above. Mersey Forth  is now one of the highlighted 
14 high potential sites for Battery of the Nation.
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ARENA provided $300,000 for Hydro 
Tasmania’s project which assessed 
around 2,000 potential sites for 

pumped hydro across Tasmania and out of 
an original shortlist of 30, Hydro Tasmania 
have now highlighted 14 ‘high potential’ 
sites for pumped hydro plants around eight 
existing reservoirs across Tasmania’s 
central highlands, north and west coast.

Early modelling shows, if developed, the 
construction of the PHES sites would create 
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THE NATION
Pumped hydro could generate 
4800 MW of potential 
capacity across 14 sites in 
Tasmania, according to a study 
released by Hydro Tasmania.

up to $5 billion of investment and around 
3000 jobs in regional Tasmania over 10 to 15 
years.

According to the Minister for the 
Environment and Energy Josh Frydenberg 
the initiative which includes a bundle of 
proposed projects, such as redeveloping 
existing hydroelectric power stations, 
would double Tasmania’s existing storage 
capacity – and, along with the business case 
study for a second Tasmanian 
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boosting the hydropower system with 
pumped hydro, with increased wind 
generation and more interconnection, 
Tasmania could also significantly grow its 
contribution to a future National Electricity 
Market (NEM).

ARENA has committed $2.5 million in 
funding for initial pre-feasibility studies 
to redevelop existing hydro-electric 
power stations at Tarraleah and Gordon, 
to identify and scope high potential 
Pumped Hydroelectric Energy Storage 
(PHES) sites and to explore the potential 
of Tasmania to play an expanded role in 
the NEM. ARENA has also committed $10 
million to funding a business case for a 
second interconnector. 
Hydro Tasmania’s Battery of the Nation 
analysis is built on detailed modelling, and 
concludes:
• There’s a unique opportunity to use 

Tasmania’s existing hydropower system 
in a more interconnected national power 

system, to benefit both Tasmania and the 
national market.

• Pumped hydro in Tasmania is extremely 
cost competitive. There’s ample 
opportunity, and most sites have an 
estimated cost of between $1.05m and 
$1.5m per megawatt to build.

• Tasmania has a high-quality and diverse 
wind resource. It would generate 
electricity at different times to mainland 
wind farms, filling a vital gap in the 
future market.

• As a whole, Battery of the Nation is cost-
competitive against all other realistic 
options for meeting Australia’s future 
energy needs, including when the cost of 
more interconnection is taken into 
account.

THE NATIONAL PERSPECTIVE
The Battery of the Nation opportunity offers 
economies of scale, diversity and high 
quality new renewable energy resources 
combined with large scale storage that is 
able to be built with economic and timing 
optionality that Hydro Tasmania says will 
bring national benefits including:

•  Ensure the lowest possible power 
prices for the NEM

The modelling so far supports this view. 
Compared with credible alternatives, the 

HYDRO BATTERY OF THE NATION

“All this means Tasmania is ideally placed to 
support Australia’s transition to a clean energy 
future.”

Chris Gywnne

being phased out.”
ARENA has provided more than $21 

million in funding for feasibility studies into 
pumped hydro projects across Australia, 
including for Snowy 2.0, Cultana and 
Middleback Ranges in South Australia and 
Kidston in Queensland. Flexible capacity, 
including storage, is a critical component of 
enabling more wind and solar power in 
Australia’s energy system.

WHAT IS THE BATTERY OF THE 
NATION
The Battery of the Nation initiative is 
setting up a blueprint for how Tasmania’s 
renewable resources are developed over the 
coming decades. With the support of 
ARENA, the initiative is advancing studies 
into projects that if realised, would lock in 
full energy security for Tasmania, help give 
Tasmanians access to the lowest possible 
power prices and deliver reliable, affordable 
renewable energy say Hydro Tasmania. By 
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developments modelled under Battery of the 
Nation would reduce cost across the NEM.

•  Provide stable, secure and reliable 
energy supply

The ability to leverage existing assets and 
storages will enable Tasmania to provide 
critical system balancing and firming 
services to ensure reliable energy provision 
in the NEM.

WHY TASMANIA?
The suite of pumped hydro energy storage 
projects under Battery of the Nation is large, 
mostly being able to support 24 hours of 
continuous supply, and cost-effective with 
construction costs that range from $1.05 to 
$1.5 million per MW. Note the actual energy 
storage for each pumped hydro station is 
largely dictated by geography and has little 
correlation to construction costs, resulting 
in economically scalable duration of supply.

Chris Gwynne program director for 
Battery of the Nation told Ecogeneration: 
“Tasmania is in a unique situation, we have 
a substantial existing hydropower and huge 
wind potential, with new farms already 
underway. 

“Our state’s existing hydro assets are 
surrounded by steep high hills, making 
them ideal for pumped hydro development. 
And we can develop these hydro 
opportunities at a very attractive cost. All 
this means Tasmania is ideally placed to 
support Australia’s transition to a 
cleanenergy future.”

Modelling of existing hydropower in 
Tasmania has shown that under a likely 
future energy mix the schemes with more 
storage (which are more flexible and 
controllable) are substantially more valuable 
than those that have smaller storages. The 
value of existing run-of-river hydropower 
assets could increase by as much as 25% 
with selective development of pumped 
hydro energy storage.

 A major advantage for the suite of 
projects being considered in Tasmania is 
that a pumped hydro installation towards 
the top of a series of cascaded hydropower 
stations amplifies the contribution of the 
pumped hydro asset as released water from 
the station can pass through all downstream 
power stations.

Tasmania has natural topographical 
advantages and existing infrastructure that 
position the state as a very attractive 
location to develop large-scale pumped 
hydro necessary to meet all elements of the 
energy trilemma (security, affordability and 
sustainability). 
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boosting the hydropower system with 
pumped hydro, with increased wind 
generation and more interconnection, 
Tasmania could also significantly grow its 
contribution to a future National Electricity 
Market (NEM).

ARENA has committed $2.5 million in 
funding for initial pre-feasibility studies 
to redevelop existing hydro-electric 
power stations at Tarraleah and Gordon, 
to identify and scope high potential 
Pumped Hydroelectric Energy Storage 
(PHES) sites and to explore the potential 
of Tasmania to play an expanded role in 
the NEM. ARENA has also committed $10 
million to funding a business case for a 
second interconnector. 
Hydro Tasmania’s Battery of the Nation 
analysis is built on detailed modelling, and 
concludes:
• There’s a unique opportunity to use 

Tasmania’s existing hydropower system 
in a more interconnected national power 

system, to benefit both Tasmania and the 
national market.

• Pumped hydro in Tasmania is extremely 
cost competitive. There’s ample 
opportunity, and most sites have an 
estimated cost of between $1.05m and 
$1.5m per megawatt to build.

• Tasmania has a high-quality and diverse 
wind resource. It would generate 
electricity at different times to mainland 
wind farms, filling a vital gap in the 
future market.

• As a whole, Battery of the Nation is cost-
competitive against all other realistic 
options for meeting Australia’s future 
energy needs, including when the cost of 
more interconnection is taken into 
account.

THE NATIONAL PERSPECTIVE
The Battery of the Nation opportunity offers 
economies of scale, diversity and high 
quality new renewable energy resources 
combined with large scale storage that is 
able to be built with economic and timing 
optionality that Hydro Tasmania says will 
bring national benefits including:

•  Ensure the lowest possible power 
prices for the NEM

The modelling so far supports this view. 
Compared with credible alternatives, the 

HYDRO BATTERY OF THE NATION

“All this means Tasmania is ideally placed to 
support Australia’s transition to a clean energy 
future.”

Chris Gywnne

being phased out.”
ARENA has provided more than $21 

million in funding for feasibility studies into 
pumped hydro projects across Australia, 
including for Snowy 2.0, Cultana and 
Middleback Ranges in South Australia and 
Kidston in Queensland. Flexible capacity, 
including storage, is a critical component of 
enabling more wind and solar power in 
Australia’s energy system.

WHAT IS THE BATTERY OF THE 
NATION
The Battery of the Nation initiative is 
setting up a blueprint for how Tasmania’s 
renewable resources are developed over the 
coming decades. With the support of 
ARENA, the initiative is advancing studies 
into projects that if realised, would lock in 
full energy security for Tasmania, help give 
Tasmanians access to the lowest possible 
power prices and deliver reliable, affordable 
renewable energy say Hydro Tasmania. By 
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developments modelled under Battery of the 
Nation would reduce cost across the NEM.

•  Provide stable, secure and reliable 
energy supply

The ability to leverage existing assets and 
storages will enable Tasmania to provide 
critical system balancing and firming 
services to ensure reliable energy provision 
in the NEM.

WHY TASMANIA?
The suite of pumped hydro energy storage 
projects under Battery of the Nation is large, 
mostly being able to support 24 hours of 
continuous supply, and cost-effective with 
construction costs that range from $1.05 to 
$1.5 million per MW. Note the actual energy 
storage for each pumped hydro station is 
largely dictated by geography and has little 
correlation to construction costs, resulting 
in economically scalable duration of supply.

Chris Gwynne program director for 
Battery of the Nation told Ecogeneration: 
“Tasmania is in a unique situation, we have 
a substantial existing hydropower and huge 
wind potential, with new farms already 
underway. 

“Our state’s existing hydro assets are 
surrounded by steep high hills, making 
them ideal for pumped hydro development. 
And we can develop these hydro 
opportunities at a very attractive cost. All 
this means Tasmania is ideally placed to 
support Australia’s transition to a 
cleanenergy future.”

Modelling of existing hydropower in 
Tasmania has shown that under a likely 
future energy mix the schemes with more 
storage (which are more flexible and 
controllable) are substantially more valuable 
than those that have smaller storages. The 
value of existing run-of-river hydropower 
assets could increase by as much as 25% 
with selective development of pumped 
hydro energy storage.

 A major advantage for the suite of 
projects being considered in Tasmania is 
that a pumped hydro installation towards 
the top of a series of cascaded hydropower 
stations amplifies the contribution of the 
pumped hydro asset as released water from 
the station can pass through all downstream 
power stations.

Tasmania has natural topographical 
advantages and existing infrastructure that 
position the state as a very attractive 
location to develop large-scale pumped 
hydro necessary to meet all elements of the 
energy trilemma (security, affordability and 
sustainability). 
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ELECTRICITY GRID - INDIA
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This year Ecoult has been testing on 
telecommunications sites within 
India. As well as developing quality 

services by collecting and analysing data 
from all exiting installations, the company’s 
engineers have also developed multiple 
simulated testing environments so that 
Indian conditions can be thoroughly 
explored from Ecoult’s Sydney laboratories. 

Recent Indian fieldwork has 
demonstrated that the UltraBattery, using 
low-energy passive cooling, stands up to 
extremes of temperature that push most 
battery systems to their limits. In addition 
to heat stress, India faces constant 
electricity supply problems, which means 
backup batteries are critical for businesses 
to maintain continuous operations. 

THE MARKETS
Ecoult’s plans involve partnering with three 
major players in the Indian market: Exide 
Industries, its subsidiary electronics 
manufacturer Chloride Technologies and an 
indigenous inverter manufacturer. Together 
the partnership creates a great opening for an 
Australian invented and engineered product 
to be manufactured in India, for India. 

There are three main pathways Ecoult 
intends to follow into the Indian market. 
Firstly, there is a significant opportunity to 
solve financial and environmental problems 
for telecom operators in India. Despite 
environmental conditions and frequent grid 
outages, India’s premier telecom players 
famously provide near-continuous uptime 
and customer satisfaction. But, to avoid 
communications outages, the industry relies 
on a network of diesel generators. Although 
diesel is reliable and convenient, for 
economic, social and environmental 
reasons, operators are keen to explore solar 
and battery systems, using diesel generators 
as a source of last resort. 

Ecoult’s experience in advanced energy 
storage solutions on remote telecom stations 
is one of the company’s great success stories. 
In Australia, the inclusion of batteries and 
renewables has saved clients between 50 
and 90% of diesel costs on mobile base 
stations with difficult access, far from grid 
connections. 

The cost of diesel includes the fuel price, 
but also an environmental cost, a 
maintenance cost and a delivery and 
refuelling cost. By combining solar and 

storage systems with smart power-system 
management, Ecoult has delivered long-
lived and efficient storage solutions that save 
time and money from day one.

A second market, of more value in India 
than just about anywhere are the various 
types of dual-purpose ride-through 
application. Such systems were pioneered by 
Ecoult on the PJM grid in the USA and 
involve a battery system that can provide 
frequency regulation or other ancillary 
services to the grid operator, bringing 
revenue to the battery owner, whenever the 
grid is operating. In the event of a grid 
outage – rare in the USA but not at all rare 
in India – the same battery system provides 
ride-through to keep the site running until 

John Wood is 
the CEO of 
Ecoult

In India there is a requirement to expand 
the grid to serve those without 
electricity, a group larger than the 
population of the United States
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ELECTRICITY GRID - INDIA

POWERING INDIA 
with BATTERIES
India’s goals to develop a renewable-powered electricity grid to provide power to more 
people has been given a boost by Australia through a partnership with Ecoult and Exide 
Industries, India’s largest battery manufacturer. The CSIRO-invented UltraBattery, with 
battery management, electronics and delivery systems engineered by Ecoult, is now being 
manufactured by Exide Industries in India for the local market. John Wood writes.
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This year Ecoult has been testing on 
telecommunications sites within 
India. As well as developing quality 

services by collecting and analysing data 
from all exiting installations, the company’s 
engineers have also developed multiple 
simulated testing environments so that 
Indian conditions can be thoroughly 
explored from Ecoult’s Sydney laboratories. 

Recent Indian fieldwork has 
demonstrated that the UltraBattery, using 
low-energy passive cooling, stands up to 
extremes of temperature that push most 
battery systems to their limits. In addition 
to heat stress, India faces constant 
electricity supply problems, which means 
backup batteries are critical for businesses 
to maintain continuous operations. 

THE MARKETS
Ecoult’s plans involve partnering with three 
major players in the Indian market: Exide 
Industries, its subsidiary electronics 
manufacturer Chloride Technologies and an 
indigenous inverter manufacturer. Together 
the partnership creates a great opening for an 
Australian invented and engineered product 
to be manufactured in India, for India. 

There are three main pathways Ecoult 
intends to follow into the Indian market. 
Firstly, there is a significant opportunity to 
solve financial and environmental problems 
for telecom operators in India. Despite 
environmental conditions and frequent grid 
outages, India’s premier telecom players 
famously provide near-continuous uptime 
and customer satisfaction. But, to avoid 
communications outages, the industry relies 
on a network of diesel generators. Although 
diesel is reliable and convenient, for 
economic, social and environmental 
reasons, operators are keen to explore solar 
and battery systems, using diesel generators 
as a source of last resort. 

Ecoult’s experience in advanced energy 
storage solutions on remote telecom stations 
is one of the company’s great success stories. 
In Australia, the inclusion of batteries and 
renewables has saved clients between 50 
and 90% of diesel costs on mobile base 
stations with difficult access, far from grid 
connections. 

The cost of diesel includes the fuel price, 
but also an environmental cost, a 
maintenance cost and a delivery and 
refuelling cost. By combining solar and 

storage systems with smart power-system 
management, Ecoult has delivered long-
lived and efficient storage solutions that save 
time and money from day one.

A second market, of more value in India 
than just about anywhere are the various 
types of dual-purpose ride-through 
application. Such systems were pioneered by 
Ecoult on the PJM grid in the USA and 
involve a battery system that can provide 
frequency regulation or other ancillary 
services to the grid operator, bringing 
revenue to the battery owner, whenever the 
grid is operating. In the event of a grid 
outage – rare in the USA but not at all rare 
in India – the same battery system provides 
ride-through to keep the site running until 

John Wood is 
the CEO of 
Ecoult

In India there is a requirement to expand 
the grid to serve those without 
electricity, a group larger than the 
population of the United States
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POWERING INDIA 
with BATTERIES
India’s goals to develop a renewable-powered electricity grid to provide power to more 
people has been given a boost by Australia through a partnership with Ecoult and Exide 
Industries, India’s largest battery manufacturer. The CSIRO-invented UltraBattery, with 
battery management, electronics and delivery systems engineered by Ecoult, is now being 
manufactured by Exide Industries in India for the local market. John Wood writes.
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ELECTRICITY GRID - INDIA

the grid is restored, or until backup power is 
available.

Thirdly, Ecoult sees large system 
opportunities on Islands, microgrids and 
grids, to provide significant support to grid 
and off-grid systems of all sizes. Ecoult’s 
experience here includes the King Island 
microgrid off the south coast of Australia, 
where 1000 residents and local businesses 
see continuous power with a system 
designed by Hydro Tasmania and utilising 
energy storage solutions, balancing solar, 
wind, diesel and the island’s various loads.

KEEPING WATCH
To manage a power network and maintain 
uptime across a large country like India, a 
fully monitored battery is required, with 
sophisticated cloud analytics to inform the 

The case for partial state of charge, hybrid lead-acid 
batteries 
Ecoult’s solutions are robust energy storage systems powered by the CSIRO-invented 
UltraBattery. For small to medium scale applications that the company has configured 
the UltraFlex system, serving the sub-100 kilowatt-hour market.  The system can 
continuously deliver, with a suitable inverter, anything from a few watts, through to 
80 kilowatts.

In a market dependant on maximising renewables and minimising diesel, a high-rate 
partial state of charge battery is required, and particularly one that has been proven in 
telecoms and microgrid 
operations around the world. The 
CSIRO UltraBattery combines 
ultracapacitor and lead-acid 
chemistries in a single electrolyte 
to create a hybrid cell that 
delivers performance in partial 
state of charge operation with 
fast charging rates, high energy 
density, and exceptional lifetime 
throughput. 

programmed switching of external 
equipment, such as pumps or generators. 
The algorithms behind the software are 
designed to allow diesel generators on a site 
to run infrequently and at exactly their 
rated output, meaning they can last longer, 
cost less to run and need fewer maintenance 
visits. 

ENERGY STORAGE FOR A CLEANER 
PLANET 
In India there is a requirement to expand 
the grid to serve those without electricity, a 
group larger than the population of the 
United States. The political will exists in 
India today to develop this infrastructure 
cleverly and sustainably, supplementing 
centralised generation. 

The telecoms systems that have been 
developed using Ecoult’s technology can be 
easily scaled to become the village 
microgrids of tomorrow, running with 
batteries charged by PV and other 
renewables, with occasional diesel support.

Ecoult has designed battery systems for 
off-grid microgrids of all scales, from large 
secure campuses in the USA through to 
fully renewable communities in NSW and 
Victoria. Using batteries, the company has 
been able to significantly reduce diesel 
consumption and meet end-user 
requirements using a combination of 
battery, wind, solar, micro hydro and diesel 
technologies. 

For more than 300 million people in India 
currently living with no access to electricity 
and more than 600 million whose power 
supplies are intermittent, there is an 
opportunity today to develop an 
economically viable and environmentally 
sustainable solution to electrify off-grid and 
weak grid regions. 

With the help of Ecoult’s Indian partners, 
the solar-battery microgrids that Ecoult has 
developed for the telecom industry in 
Australia and India offer a solution for rural 
electrification: creating small, smart and 
tough microgrids to address the problem of 
remote area power. 

Ecoult’s mission is to develop energy 
storage for a cleaner planet, and there is no 
place on Earth better suited to this mission 
than India.  

fleet owner of instantaneous and historical 
performance. Unlike most competing 
batteries, UltraBattery is able to perform the 
deepest possible discharge in emergencies, 
periodically diving well below its nominal 
zero point. If there is a power supply 
problem this deep discharge can buy crucial 
hours, keeping the site operations while 
waiting for site maintenance to arrive.

Every battery system is set up for cloud 
monitoring, providing access to complete 
system performance, whether for end users 
simply needing to know if the system is 
online, or for engineers requiring status 
reports or tweaking performance 
parameters from afar. 

Moreover, the software extends beyond 
the batteries, to sophisticated wider power 
system control, enabling relay-based 
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SMA POWER+ SOLUTION
Achieve maximum energy yields with flexibility and reliability

The New SMA Sunny Tripower 
3-10kW

Smaller, Lighter, Faster Key Features

The Sunny Tripower AV-40 is the first SMA inverter to be released 
which directly integrates TS4-R module level power electronics 
(MLPE). Communications for TS4-R optimisers are connected 
directly to the Sunny Tripower without needing a Cloud Connect 
module. 

Commissioning of the TS4-R modules is done via the SMA WebUI 
during inverter commissioning, and the information is directly 
uploaded to Sunny Portal, no need to utilise 3rd party platforms. 
This saves installers time, and simplifies the process for customers.

The new Sunny Tripower is 21kg lighter and over 50% smaller. 
Sharing a common casing with the Sunny Boy AV-40, it is simpler, 
quicker and easier to install. With an upgraded Web User 
Interface (WebUI), and the ability to be commissioned using a 
saved configuration file, the inverter can be up and running in 
seconds.

Built-in WLAN

info@solarjuice.com.au
www.solarjuice.com.au

Zero Export Capable

MPPT Bridging via Software for 600V 
Applications

Integrated DC Switch for Australian 
Requirements

Updated Wireless Smart Screen

MLPE ready with TS4-R Communications

 
Make sure to talk to Solar Juice, and visit us at All Energy in 
October for more information, live training seminars and to see 
what’s new with the new Sunny Tripower AV-40.
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the grid is restored, or until backup power is 
available.

Thirdly, Ecoult sees large system 
opportunities on Islands, microgrids and 
grids, to provide significant support to grid 
and off-grid systems of all sizes. Ecoult’s 
experience here includes the King Island 
microgrid off the south coast of Australia, 
where 1000 residents and local businesses 
see continuous power with a system 
designed by Hydro Tasmania and utilising 
energy storage solutions, balancing solar, 
wind, diesel and the island’s various loads.

KEEPING WATCH
To manage a power network and maintain 
uptime across a large country like India, a 
fully monitored battery is required, with 
sophisticated cloud analytics to inform the 

The case for partial state of charge, hybrid lead-acid 
batteries 
Ecoult’s solutions are robust energy storage systems powered by the CSIRO-invented 
UltraBattery. For small to medium scale applications that the company has configured 
the UltraFlex system, serving the sub-100 kilowatt-hour market.  The system can 
continuously deliver, with a suitable inverter, anything from a few watts, through to 
80 kilowatts.

In a market dependant on maximising renewables and minimising diesel, a high-rate 
partial state of charge battery is required, and particularly one that has been proven in 
telecoms and microgrid 
operations around the world. The 
CSIRO UltraBattery combines 
ultracapacitor and lead-acid 
chemistries in a single electrolyte 
to create a hybrid cell that 
delivers performance in partial 
state of charge operation with 
fast charging rates, high energy 
density, and exceptional lifetime 
throughput. 

programmed switching of external 
equipment, such as pumps or generators. 
The algorithms behind the software are 
designed to allow diesel generators on a site 
to run infrequently and at exactly their 
rated output, meaning they can last longer, 
cost less to run and need fewer maintenance 
visits. 

ENERGY STORAGE FOR A CLEANER 
PLANET 
In India there is a requirement to expand 
the grid to serve those without electricity, a 
group larger than the population of the 
United States. The political will exists in 
India today to develop this infrastructure 
cleverly and sustainably, supplementing 
centralised generation. 

The telecoms systems that have been 
developed using Ecoult’s technology can be 
easily scaled to become the village 
microgrids of tomorrow, running with 
batteries charged by PV and other 
renewables, with occasional diesel support.

Ecoult has designed battery systems for 
off-grid microgrids of all scales, from large 
secure campuses in the USA through to 
fully renewable communities in NSW and 
Victoria. Using batteries, the company has 
been able to significantly reduce diesel 
consumption and meet end-user 
requirements using a combination of 
battery, wind, solar, micro hydro and diesel 
technologies. 

For more than 300 million people in India 
currently living with no access to electricity 
and more than 600 million whose power 
supplies are intermittent, there is an 
opportunity today to develop an 
economically viable and environmentally 
sustainable solution to electrify off-grid and 
weak grid regions. 

With the help of Ecoult’s Indian partners, 
the solar-battery microgrids that Ecoult has 
developed for the telecom industry in 
Australia and India offer a solution for rural 
electrification: creating small, smart and 
tough microgrids to address the problem of 
remote area power. 

Ecoult’s mission is to develop energy 
storage for a cleaner planet, and there is no 
place on Earth better suited to this mission 
than India.  

fleet owner of instantaneous and historical 
performance. Unlike most competing 
batteries, UltraBattery is able to perform the 
deepest possible discharge in emergencies, 
periodically diving well below its nominal 
zero point. If there is a power supply 
problem this deep discharge can buy crucial 
hours, keeping the site operations while 
waiting for site maintenance to arrive.

Every battery system is set up for cloud 
monitoring, providing access to complete 
system performance, whether for end users 
simply needing to know if the system is 
online, or for engineers requiring status 
reports or tweaking performance 
parameters from afar. 

Moreover, the software extends beyond 
the batteries, to sophisticated wider power 
system control, enabling relay-based 
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MPPT Bridging via Software for 600V 
Applications

Integrated DC Switch for Australian 
Requirements

Updated Wireless Smart Screen

MLPE ready with TS4-R Communications

 
Make sure to talk to Solar Juice, and visit us at All Energy in 
October for more information, live training seminars and to see 
what’s new with the new Sunny Tripower AV-40.

CALL 1800 S JUICE
AUTHORIZED

DISTRIBUTOR
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It is related to the Byzantine 
Generals Problem and appears often in 
introductory classes about computer 

networking though according to sources it 
applies to any type of two party 
communications where failures of 
communication are possible. 

The Two Generals Problem was the first 
computer communication problem proved 
to be unsolvable and an important 
consequence of this is that generalisations 
like the Byzantine Generals Problem are 
also unsolvable when faced with 
communication failures.

In a sector like renewables 
communication failures are not an option 
and as renewables become the norm in 
Australia for energy supply so will the 
technology that drives the sector. 
Residential solar and battery storage 
technology is advancing at a rapid rate and 
for those on the frontline of this technology 
it’s about ensuring the technology meets the 
growing needs of the sector and fits with 
current regulation.

THE ESTABLISHMENT OF 
BLOCKCHAIN TECHNOLOGY
According to Power Ledger senior analyst  
James Eggleston the Byzantine Generals 
Problem framed an issue in establishing 
trust on a network and from this he says a 
number of innovations happened namely 
blockchain and a slew of other innovations 
like hashing or hashcash, B-money, Ecash, 

BitGold, reusable proof of works etc.
“Up until this point in time this 

technology was used exclusively by the 
European banking sectors that were using 
this technology to send money, which was 
e-cash.  They were using a token base model 
to send money around Europe and it was a 
way to send money cheaply between 
institutions.”

“This was being used between 1983 and 
2009 when they put them all together to 
create Bitcoin which requires no bank and 
has no cost because the only cost is that of 
the network. Cryptocurrency and 
blockchains facilitate the decentralization 
of that centralized control so it’s difficult to 
compromise,” said Eggleston.

“With the decentralization of generation 
assets there is one view that we’re all 
disconnecting from the network and that’s 
called the energy death spiral. It’s cheaper 
to have a battery and solar behind the 
network than to buy energy from the 
network. What happens is the high price of 
electricity forces people off and those that 
stay see prices go up and that forces more 
people off and that becomes a death spiral 
scenario for the networks.”

Eggleston suggests that blockchains 
prevent that from happening. 

“I live in Western Australia and our 
network is government owned so if we all 
disconnected from the network, we would 
end up with a $15 billion asset on our 
doorstep which is stranded. What 
blockchain enables us to do is turn our 
energy network into an energy internet and 
a trading platform. That is the optimal 
outcome,” said Eggleston.

“If you’re disconnected to the grid and 
you have a solar and battery system and the 
sun is shining and your battery is full and 
you’re not using energy then you’re basically 
underutilizing your asset. If you have a 
trading platform on your doorstep already 
existing, all you have to do is put your 
software into that market which doesn’t 

James 
Eggleston is a 
senior analyst at 
Power Ledger
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TECHNOLOGY

IN THE 
DRIVING 

SEAT 
In computing, the two general’s problem is 
a thought experiment meant to illustrate the 
pitfalls and design challenges of attempting 
to coordinate an action by communicating 
over an unreliable link. Kylie Field reports.
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It is related to the Byzantine 
Generals Problem and appears often in 
introductory classes about computer 

networking though according to sources it 
applies to any type of two party 
communications where failures of 
communication are possible. 

The Two Generals Problem was the first 
computer communication problem proved 
to be unsolvable and an important 
consequence of this is that generalisations 
like the Byzantine Generals Problem are 
also unsolvable when faced with 
communication failures.

In a sector like renewables 
communication failures are not an option 
and as renewables become the norm in 
Australia for energy supply so will the 
technology that drives the sector. 
Residential solar and battery storage 
technology is advancing at a rapid rate and 
for those on the frontline of this technology 
it’s about ensuring the technology meets the 
growing needs of the sector and fits with 
current regulation.

THE ESTABLISHMENT OF 
BLOCKCHAIN TECHNOLOGY
According to Power Ledger senior analyst  
James Eggleston the Byzantine Generals 
Problem framed an issue in establishing 
trust on a network and from this he says a 
number of innovations happened namely 
blockchain and a slew of other innovations 
like hashing or hashcash, B-money, Ecash, 

BitGold, reusable proof of works etc.
“Up until this point in time this 

technology was used exclusively by the 
European banking sectors that were using 
this technology to send money, which was 
e-cash.  They were using a token base model 
to send money around Europe and it was a 
way to send money cheaply between 
institutions.”

“This was being used between 1983 and 
2009 when they put them all together to 
create Bitcoin which requires no bank and 
has no cost because the only cost is that of 
the network. Cryptocurrency and 
blockchains facilitate the decentralization 
of that centralized control so it’s difficult to 
compromise,” said Eggleston.

“With the decentralization of generation 
assets there is one view that we’re all 
disconnecting from the network and that’s 
called the energy death spiral. It’s cheaper 
to have a battery and solar behind the 
network than to buy energy from the 
network. What happens is the high price of 
electricity forces people off and those that 
stay see prices go up and that forces more 
people off and that becomes a death spiral 
scenario for the networks.”

Eggleston suggests that blockchains 
prevent that from happening. 

“I live in Western Australia and our 
network is government owned so if we all 
disconnected from the network, we would 
end up with a $15 billion asset on our 
doorstep which is stranded. What 
blockchain enables us to do is turn our 
energy network into an energy internet and 
a trading platform. That is the optimal 
outcome,” said Eggleston.

“If you’re disconnected to the grid and 
you have a solar and battery system and the 
sun is shining and your battery is full and 
you’re not using energy then you’re basically 
underutilizing your asset. If you have a 
trading platform on your doorstep already 
existing, all you have to do is put your 
software into that market which doesn’t 

James 
Eggleston is a 
senior analyst at 
Power Ledger
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In computing, the two general’s problem is 
a thought experiment meant to illustrate the 
pitfalls and design challenges of attempting 
to coordinate an action by communicating 
over an unreliable link. Kylie Field reports.
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require any additional hardware and you 
can directly transact with your neighbor 
and you can monetize your surplus energy.

Eggleston says they established proof of 
concept in 2015-2016 in a lifestyle village 
and were trading energy behind the meter. 
He goes on to say in the first trial they 
gamified it by allowing consumers to set 
their own price within the market price.

“We demonstrated very easily that this 
technology provided a cheap viable solution. 
Winding the clock forward to 2017, we 
created our own blockchain that we called 
the ecochain. It’s a bespoke platform built for 
applications in energy transactions and we 
started to look at how that interfaces with 
policies around the world,” said Eggleston.

“A way to conceptualize that is if you 
build a new technology getting it right is not 
enough. It has to be legal and it has to fit into 
regulations. So we canvassed energy 
markets around the world and what we 
ended up doing is building a dual token 
system and what that means is we could 
interface into most regulatory environments 
and we could develop a platform that 
benefited the customer. Our app is customer 
focused and ultimately everything is geared 
towards reducing the price for the 
consumer.”

Andrew Mears CEO and founder of 
SwitchDin say blockchain is an amazing 
technology and is an efficient way to do the 
age-old practice of accounting. 

“Blockchain is the name of a particular 
technology but what it provides is a 
distributed ledger so a way of accounting for 
transactions, which I believe is really a 
power tool but it’s not part of our platform. If 
you like we are the optimizer, so we sit below 
the transaction layer and we optimize the 
way the system works. So for us, it’s about the 
way we can improve the efficiency of the 
whole virtual power plant. We can work 
complimentary with blockchain companies 
who may be doing peer-to-peer energy 
trading and those sorts of things. We would 
optimize energy flows whereas block chain 
would handle the transactions,” said Mears.

“It’s a technology looking for a problem 
and in the near future we are going to see 
some really good applications in this 
electricity distributed energy service space.”

SwitchDin focuses on the problem in the 
distributed energy resource space with 
particular focus on solar and battery storage 
and the problems associated with 
integration and control of all the different 
systems.

Mears says it’s a hugely complex problem 
and the only way it’s happening at scale at 
the moment is single vendor solutions which 

he says presents a lot of risks especially if 
you’re trying to scale these types of 
products more widely.

“We solve this integration problem and we 
have an embedded control called a Droplet 
adapter and Stormcloud software which  
integrates data from the power meter and the 
solar solution as well as enabling us to control 
and coordinate those systems. We then bring 
that data together onto a standards 
compliance platform, which is situated to the 
requirements of virtual power plant 
operators or micro grid operators or fleet 
managers if you want to manage the fleet. So 
we basically help build virtual power stations 
and microgrids by improving the way we 
integrate and control residential and 
commercial and utility scale systems,” said 
Mears.

SO WHAT ARE THE RISKS WITH 
USING THIS TYPE OF 
TECHNOLOGY?
Mears suggests if you’re looking to build a 
virtual power plant then you really need to 
be able to roll out assets from scale and you 
need to be able to manage them over a long 
period of time during which the technology 
is going to change.

“There’s going to be more vendors coming 
onto the market that will provide more 
competitive solutions but most importantly 
the best bet for a consumer depends on their 
individual circumstances. So if you lock into 
a single vendor not only are you depending 
on them for supply and ongoing support into 
the future you’re also very restricted in the 
choices you can present to your customers. 

By providing an agnostic platform from 
which you can manage fleets of solar and 
batteries, we help you provide a better 
service and reduce the risks around 
managing all those different assets,” said 
Mears.

Eggleston’s Power Ledger on the other 
hand doesn’t hold a retail license and says at 
this point for them it’s all about the 
software.

“We provide our software to an 
application host and we have products or 
applications that sit within a vertically 
integrated supply chain of an energy market 
so we can do wholesale settlement and 
virtual power plant. The thing that 
consumers identify with in our software is 
the ability to transact excess solar energy 
across their rooftops to their neighbors.”

“In that case, it’s the retailer that offers 
our service and generally they are doing that 
for a number of reasons. The consumers are 
calling for it and this is an innovative new 
business model. From a network operation 
perspective that’s an area around frequency 
and voltage control and the network 
operator trying to avoid an additional 
hardware and size of application which 
costs money.  Sometimes software 
innovations bring those services and the 
aggregate can orchestrate that 
infrastructure to comply. Just by putting the 
software in the system it’s cheaper than 
putting in another transmission line or 
upgrading the substation,” said Eggleston.

“The benefit is to the consumer because it 
reduces the price of electricity from the 
network and it provides benefits to the 
network. That’s the sweet spot for our 
software. In that scenario, the retailer 
would offer it as a service and all the 
customers of that retailer would be able to 
participate. But ultimately the market rules 
and not every market is contestable but in a 
non-contestable market a single price is 
legislated. In a contestable market we can 
see it below what everyone else can offer.”

Mears believes battery storage is the 
transforming element. Solar energy is the 
enabler and battery is the real 
transformation. We are going to see a future 
where consumers have a lot more choice and 
provided that choice is made accessible to 
them, there is the potential for very low 
transactive models.”

“At the moment we give users full 
visibility of what’s going on in this system. 
So say you’re one of the eight million houses 
in Australia that has solar on your roof and 
you go and buy a battery system. At best you 
might have one web service for your solar 
and one web service for your battery and 

“So we canvassed 
energy markets around 
the world and what we 
ended up doing is 
building a dual token 
system and what that 
means is we could 
interface into most 
regulatory environments 
and we could develop a 
platform that benefited 
the customer.” 

James Eggleston
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you certainly won’t have any web service for 
your grid power so we bring all that together 
on one platform. That’s the fi rst benefi t for 
the end consumer. The second benefi t is we 
bring together smart controls that manage 
the customers system in the face of the costs 
and tari� s so we can provide tari�  
optimization and we can even use weather 
forecasts and machine learning of the 
customer’s consumption and behavior.”

“So optimize the way the battery is used 
so that it further improves the e� ectiveness 
of the system and reduces the customer’s 
energy costs. By enabling participation 
across the fl eet it means by having our 
system installed they can participate in the 
demand response or virtual power plant 
projects that are coming up and this will 
also give them access to other value and 
reduce energy costs.  Our customer is the 
fl eet manager so for the consumer to get the 
benefi t of our system they would be 
participating in a program that would be 
run by an electricity network or retailer 
who would use our platform,” said Mears.

Eggleston says for them it’s all about 
changing the rules of the market as 

innovation outplaces regulation.
“This is the broader ecology of innovation 

with decentralized energy storage, cheaper 
batteries, and big data of internet of things. 
A small start-up is more agile than a big 
machine.”

“There has been a lot of uncertainty 
around energy policy in Australia especially 
at a federal level for some time. That’s due to 
the fact the energy debate is polarizing. 
Consumers are putting generators on their 

roof simply because it economically stacks 
up. One view is that uncertainty in energy 
policy is what’s driving it. The incumbents 
are not going to make any long term 
investments because they don’t know if 
carbon prices are going to come back or not. 
They don’t know if there is going to be an 
ETS,” said Eggleston.

“What that’s done is allowed businesses 
to perpetrate and prices go up. Networks 
still grow and we still have a push for big 
centralized generators. But what’s 
happening now is decentralized generators 
are creeping in. Rooftop solar is not going to 
be enough to power the whole network. 
Customers are less reliant on the network 
and over time they will become less reliant.”

Mears suggest it’s a bit like the internet in 
2000 when a web page looked amazing.

“We are going to take it for granted in a 
few short years. There is still a lot to do in 
terms of business development models but I 
think we will see a lot of traditional parties 
take on these technologies in new ways. 
Some people say it’s not fast enough but I 
think it’s unprecedented the way the change 
is taking place.  

“It’s a technology 
looking for a problem 
and in the near future 
we are going to see 
some really good 
applications in this 
electricity distributed 
energy service space.” 

Andrew Mears
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require any additional hardware and you 
can directly transact with your neighbor 
and you can monetize your surplus energy.

Eggleston says they established proof of 
concept in 2015-2016 in a lifestyle village 
and were trading energy behind the meter. 
He goes on to say in the first trial they 
gamified it by allowing consumers to set 
their own price within the market price.

“We demonstrated very easily that this 
technology provided a cheap viable solution. 
Winding the clock forward to 2017, we 
created our own blockchain that we called 
the ecochain. It’s a bespoke platform built for 
applications in energy transactions and we 
started to look at how that interfaces with 
policies around the world,” said Eggleston.

“A way to conceptualize that is if you 
build a new technology getting it right is not 
enough. It has to be legal and it has to fit into 
regulations. So we canvassed energy 
markets around the world and what we 
ended up doing is building a dual token 
system and what that means is we could 
interface into most regulatory environments 
and we could develop a platform that 
benefited the customer. Our app is customer 
focused and ultimately everything is geared 
towards reducing the price for the 
consumer.”

Andrew Mears CEO and founder of 
SwitchDin say blockchain is an amazing 
technology and is an efficient way to do the 
age-old practice of accounting. 

“Blockchain is the name of a particular 
technology but what it provides is a 
distributed ledger so a way of accounting for 
transactions, which I believe is really a 
power tool but it’s not part of our platform. If 
you like we are the optimizer, so we sit below 
the transaction layer and we optimize the 
way the system works. So for us, it’s about the 
way we can improve the efficiency of the 
whole virtual power plant. We can work 
complimentary with blockchain companies 
who may be doing peer-to-peer energy 
trading and those sorts of things. We would 
optimize energy flows whereas block chain 
would handle the transactions,” said Mears.

“It’s a technology looking for a problem 
and in the near future we are going to see 
some really good applications in this 
electricity distributed energy service space.”

SwitchDin focuses on the problem in the 
distributed energy resource space with 
particular focus on solar and battery storage 
and the problems associated with 
integration and control of all the different 
systems.

Mears says it’s a hugely complex problem 
and the only way it’s happening at scale at 
the moment is single vendor solutions which 

he says presents a lot of risks especially if 
you’re trying to scale these types of 
products more widely.

“We solve this integration problem and we 
have an embedded control called a Droplet 
adapter and Stormcloud software which  
integrates data from the power meter and the 
solar solution as well as enabling us to control 
and coordinate those systems. We then bring 
that data together onto a standards 
compliance platform, which is situated to the 
requirements of virtual power plant 
operators or micro grid operators or fleet 
managers if you want to manage the fleet. So 
we basically help build virtual power stations 
and microgrids by improving the way we 
integrate and control residential and 
commercial and utility scale systems,” said 
Mears.

SO WHAT ARE THE RISKS WITH 
USING THIS TYPE OF 
TECHNOLOGY?
Mears suggests if you’re looking to build a 
virtual power plant then you really need to 
be able to roll out assets from scale and you 
need to be able to manage them over a long 
period of time during which the technology 
is going to change.

“There’s going to be more vendors coming 
onto the market that will provide more 
competitive solutions but most importantly 
the best bet for a consumer depends on their 
individual circumstances. So if you lock into 
a single vendor not only are you depending 
on them for supply and ongoing support into 
the future you’re also very restricted in the 
choices you can present to your customers. 

By providing an agnostic platform from 
which you can manage fleets of solar and 
batteries, we help you provide a better 
service and reduce the risks around 
managing all those different assets,” said 
Mears.

Eggleston’s Power Ledger on the other 
hand doesn’t hold a retail license and says at 
this point for them it’s all about the 
software.

“We provide our software to an 
application host and we have products or 
applications that sit within a vertically 
integrated supply chain of an energy market 
so we can do wholesale settlement and 
virtual power plant. The thing that 
consumers identify with in our software is 
the ability to transact excess solar energy 
across their rooftops to their neighbors.”

“In that case, it’s the retailer that offers 
our service and generally they are doing that 
for a number of reasons. The consumers are 
calling for it and this is an innovative new 
business model. From a network operation 
perspective that’s an area around frequency 
and voltage control and the network 
operator trying to avoid an additional 
hardware and size of application which 
costs money.  Sometimes software 
innovations bring those services and the 
aggregate can orchestrate that 
infrastructure to comply. Just by putting the 
software in the system it’s cheaper than 
putting in another transmission line or 
upgrading the substation,” said Eggleston.

“The benefit is to the consumer because it 
reduces the price of electricity from the 
network and it provides benefits to the 
network. That’s the sweet spot for our 
software. In that scenario, the retailer 
would offer it as a service and all the 
customers of that retailer would be able to 
participate. But ultimately the market rules 
and not every market is contestable but in a 
non-contestable market a single price is 
legislated. In a contestable market we can 
see it below what everyone else can offer.”

Mears believes battery storage is the 
transforming element. Solar energy is the 
enabler and battery is the real 
transformation. We are going to see a future 
where consumers have a lot more choice and 
provided that choice is made accessible to 
them, there is the potential for very low 
transactive models.”

“At the moment we give users full 
visibility of what’s going on in this system. 
So say you’re one of the eight million houses 
in Australia that has solar on your roof and 
you go and buy a battery system. At best you 
might have one web service for your solar 
and one web service for your battery and 

“So we canvassed 
energy markets around 
the world and what we 
ended up doing is 
building a dual token 
system and what that 
means is we could 
interface into most 
regulatory environments 
and we could develop a 
platform that benefited 
the customer.” 

James Eggleston
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you certainly won’t have any web service for 
your grid power so we bring all that together 
on one platform. That’s the fi rst benefi t for 
the end consumer. The second benefi t is we 
bring together smart controls that manage 
the customers system in the face of the costs 
and tari� s so we can provide tari�  
optimization and we can even use weather 
forecasts and machine learning of the 
customer’s consumption and behavior.”

“So optimize the way the battery is used 
so that it further improves the e� ectiveness 
of the system and reduces the customer’s 
energy costs. By enabling participation 
across the fl eet it means by having our 
system installed they can participate in the 
demand response or virtual power plant 
projects that are coming up and this will 
also give them access to other value and 
reduce energy costs.  Our customer is the 
fl eet manager so for the consumer to get the 
benefi t of our system they would be 
participating in a program that would be 
run by an electricity network or retailer 
who would use our platform,” said Mears.

Eggleston says for them it’s all about 
changing the rules of the market as 

innovation outplaces regulation.
“This is the broader ecology of innovation 

with decentralized energy storage, cheaper 
batteries, and big data of internet of things. 
A small start-up is more agile than a big 
machine.”

“There has been a lot of uncertainty 
around energy policy in Australia especially 
at a federal level for some time. That’s due to 
the fact the energy debate is polarizing. 
Consumers are putting generators on their 

roof simply because it economically stacks 
up. One view is that uncertainty in energy 
policy is what’s driving it. The incumbents 
are not going to make any long term 
investments because they don’t know if 
carbon prices are going to come back or not. 
They don’t know if there is going to be an 
ETS,” said Eggleston.

“What that’s done is allowed businesses 
to perpetrate and prices go up. Networks 
still grow and we still have a push for big 
centralized generators. But what’s 
happening now is decentralized generators 
are creeping in. Rooftop solar is not going to 
be enough to power the whole network. 
Customers are less reliant on the network 
and over time they will become less reliant.”

Mears suggest it’s a bit like the internet in 
2000 when a web page looked amazing.

“We are going to take it for granted in a 
few short years. There is still a lot to do in 
terms of business development models but I 
think we will see a lot of traditional parties 
take on these technologies in new ways. 
Some people say it’s not fast enough but I 
think it’s unprecedented the way the change 
is taking place.  

“It’s a technology 
looking for a problem 
and in the near future 
we are going to see 
some really good 
applications in this 
electricity distributed 
energy service space.” 

Andrew Mears
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PowerPal CEO 
Peter Neal

EnergyLab 
managing 
director Piers 
Grove

Committed to shaping  
the future of Australia’s  

clean tech 
sector

this revolution, that change the way we 
create and consume energy at a global level. 

The gap in the market was clear. We are 
Australia’s first accelerator program that 
specifically targets clean energy technology 
and energy start-ups. We saw these start-
ups failing to take off when entering 
traditional accelerator programs so we 
designed a program to meet their unique 
needs. Our accelerator is the springboard for 
these businesses, providing the training, 
coaching, mentoring and funding required 
for them to take off.   

What type of projects are the 14 start-

ups working on?

Grove: Our new fourteen start-ups 
represent the full spectrum of businesses 
which is really exciting for us. We have 
start-ups focused on completely different 
problems and solutions in all areas of 
cleantech and clean energy, from installing 
solar and energy efficiency to electric 
vehicle support and creating energy. We 
have start-ups creating biofuel from coffee, 
tackling food waste to create energy and 
creating a new energy retailer. Companies 
focused on automated farming processes 
and using AI to create an energy 
engagement platform and demand response 
network. The full spectrum. The start-ups 
address international and national issues as 
well as those local to the home cities – 
Brisbane, Sydney, Canberra and Melbourne. 

Were the applicants from a diverse range 

of sectors or are we seeing a surge in IT 

start-ups for this sector?

Grove: A huge diversity of sectors. We are 
thrilled that we have start-ups that are 
responding to challenges and opportunities 
across the energy sector and beyond. 
Software and technology start-ups dominate 
this space and while IT start-ups are 
important, a clean energy focused accelerator 
program allows innovative ideas in other 
sectors to shine, like communication, 
transportation, waste, education and energy 
generation. We foster business ideas in 
sectors we see need solutions and target 
them by running events and hackathons that 
focus on the issues and opportunities in a 
particular sector, like autonomous driving 
and energy demand response. 

And while these start-ups are diverse, they 
face similar issues including the regulatory 
environment, overseas manufacturing or 
hardware. So we have designed the program 
to respond to the unique issues of clean 
energy entrepreneurship. 

How are they mentored and progressed 

through the program?

Grove: Companies accepted into the 
program receive a suite of support services 
to accelerate their development and surge 
their chances of success. They engage in 
workshops on a broad range of start-up 
needs from legal and investment advice to 
sales and advanced manufacturing. During 
this process we encourage them to air their 
concerns and learn from each other. They 
work in EnergyLab’s co-working space 
together to support and learn from each 
other, a really important aspect as starting a 
business can be lonely. The opportunity to 
be a part of this community, to ask 
questions, share challenges and be 
accountable to one another engages our 
entrepreneurs. This is where the diversity is 
really wonderful, the start-ups can learn 
from companies that have issues they may 
not have even considered. 

During this process they meet with 
businesses coaches and access our mentor 
network. Mentors are key. They can help 
identify key questions they need to answer 
and offer them advice based on their 
experiences. This makes the chance of being 
successful so much greater. 

The start-ups also have the option to tap 
into investment starting at $50,000 from the 
Clean Energy Seed Fund which is run by 
Artesian Venture Partners and backed by 
the Clean Energy Finance Corporation.  

What is really important is that our 
program takes six to 24 month, which varies 
dependent on the development, challenges 
and needs of the start-up. Many Accelerator 

behind the rest of the world. We are in the 
midst of a technological revolution 
transitioning our energy systems to 100% 
clean energy and that revolution is 
happening, irrespective of political debate. 
We need to be growing the companies that 
create the jobs and the export markets for 
the next generation. Australia has huge 
clean energy potential but we don’t have 
enough start-ups exploring the opportunity. 
That is why EnergyLab was established. We 
exist to help Australian entrepreneurs 
develop the businesses at the forefront of 
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The search for cleaner, smarter 
and more affordable energy has 
recently received a major boots 
with Australia’s first clean 
energy accelerator program 
EnergyLab, more than doubling 
its latest intake of start-ups. 
Kylie Field writes.

EnergyLab, along with main supporter 
Origin Energy is encouraging 
entrepreneurs to develop fresh 

approaches to the way energy is generated, 
delivered and managed. According to 
EnergyLab start-ups can access the $26 
million Clean Energy Seed Fund, which 
includes a $10 million cornerstone 
commitment from the CEFC.

Fourteen start-ups were selected from 
more than 100 applicants nationally with 
ideas designed to support cleaner energy 
generation, monitoring and trading, electric 

Committed to shaping  
the future of Australia’s  

clean tech 
sector

vehicles, energy efficiency, better waste 
management and new farming technologies.

In an exclusive interview with 
Ecogeneration EnergyLab managing director 
Piers Grove discusses the reasons for 
establishing EnergyLab and why there was a 
gap in the market for projects like this. 

What are the reasons for establishing 

EnergyLab and where did you see a gap 

in the market for projects like this?

Grove: Renewable energy is so important 
for the future of Australia and we are falling 
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this revolution, that change the way we 
create and consume energy at a global level. 

The gap in the market was clear. We are 
Australia’s first accelerator program that 
specifically targets clean energy technology 
and energy start-ups. We saw these start-
ups failing to take off when entering 
traditional accelerator programs so we 
designed a program to meet their unique 
needs. Our accelerator is the springboard for 
these businesses, providing the training, 
coaching, mentoring and funding required 
for them to take off.   

What type of projects are the 14 start-

ups working on?

Grove: Our new fourteen start-ups 
represent the full spectrum of businesses 
which is really exciting for us. We have 
start-ups focused on completely different 
problems and solutions in all areas of 
cleantech and clean energy, from installing 
solar and energy efficiency to electric 
vehicle support and creating energy. We 
have start-ups creating biofuel from coffee, 
tackling food waste to create energy and 
creating a new energy retailer. Companies 
focused on automated farming processes 
and using AI to create an energy 
engagement platform and demand response 
network. The full spectrum. The start-ups 
address international and national issues as 
well as those local to the home cities – 
Brisbane, Sydney, Canberra and Melbourne. 

Were the applicants from a diverse range 

of sectors or are we seeing a surge in IT 

start-ups for this sector?

Grove: A huge diversity of sectors. We are 
thrilled that we have start-ups that are 
responding to challenges and opportunities 
across the energy sector and beyond. 
Software and technology start-ups dominate 
this space and while IT start-ups are 
important, a clean energy focused accelerator 
program allows innovative ideas in other 
sectors to shine, like communication, 
transportation, waste, education and energy 
generation. We foster business ideas in 
sectors we see need solutions and target 
them by running events and hackathons that 
focus on the issues and opportunities in a 
particular sector, like autonomous driving 
and energy demand response. 

And while these start-ups are diverse, they 
face similar issues including the regulatory 
environment, overseas manufacturing or 
hardware. So we have designed the program 
to respond to the unique issues of clean 
energy entrepreneurship. 

How are they mentored and progressed 

through the program?

Grove: Companies accepted into the 
program receive a suite of support services 
to accelerate their development and surge 
their chances of success. They engage in 
workshops on a broad range of start-up 
needs from legal and investment advice to 
sales and advanced manufacturing. During 
this process we encourage them to air their 
concerns and learn from each other. They 
work in EnergyLab’s co-working space 
together to support and learn from each 
other, a really important aspect as starting a 
business can be lonely. The opportunity to 
be a part of this community, to ask 
questions, share challenges and be 
accountable to one another engages our 
entrepreneurs. This is where the diversity is 
really wonderful, the start-ups can learn 
from companies that have issues they may 
not have even considered. 

During this process they meet with 
businesses coaches and access our mentor 
network. Mentors are key. They can help 
identify key questions they need to answer 
and offer them advice based on their 
experiences. This makes the chance of being 
successful so much greater. 

The start-ups also have the option to tap 
into investment starting at $50,000 from the 
Clean Energy Seed Fund which is run by 
Artesian Venture Partners and backed by 
the Clean Energy Finance Corporation.  

What is really important is that our 
program takes six to 24 month, which varies 
dependent on the development, challenges 
and needs of the start-up. Many Accelerator 

behind the rest of the world. We are in the 
midst of a technological revolution 
transitioning our energy systems to 100% 
clean energy and that revolution is 
happening, irrespective of political debate. 
We need to be growing the companies that 
create the jobs and the export markets for 
the next generation. Australia has huge 
clean energy potential but we don’t have 
enough start-ups exploring the opportunity. 
That is why EnergyLab was established. We 
exist to help Australian entrepreneurs 
develop the businesses at the forefront of 
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The search for cleaner, smarter 
and more affordable energy has 
recently received a major boots 
with Australia’s first clean 
energy accelerator program 
EnergyLab, more than doubling 
its latest intake of start-ups. 
Kylie Field writes.

EnergyLab, along with main supporter 
Origin Energy is encouraging 
entrepreneurs to develop fresh 

approaches to the way energy is generated, 
delivered and managed. According to 
EnergyLab start-ups can access the $26 
million Clean Energy Seed Fund, which 
includes a $10 million cornerstone 
commitment from the CEFC.
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more than 100 applicants nationally with 
ideas designed to support cleaner energy 
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programs run for 90 days which doesn’t 
allow businesses to mature enough to 
survive on their own in the CleanTech 
industries. Our process greatly increases 
their chances of success. At the end of the 
program our start-ups should have 
outgrown us and be barrelling down an 
independent development path.

How important is it for the renewables 

sector to look for innovation?

Grove: It is crucial. Countries with a high 
uptake of renewables like the United 
Kingdom and Germany have shown that it is 
really hard to get to 100% clean energy from 
low hanging renewable energy fruit alone, 
like rooftop solar, large scale solar and wind 
turbines. Innovation is leading the revolution 
to the inevitable 24/7 reliable, affordable 
100% clean power. Electric cars and batteries 
are the first step, but the solutions are still 
out there and the market is ready and waiting 
for new ideas. Innovation and fresh thinking 
is the key to the transition to 100% clean 
energy. Australia can be a world leader in this 
and already is in R&D. Everyone has ideas, 
anyone can be an entrepreneur when given 
the chance. Our program gives start up 
beginners to veterans the experience, 
mentorship and tools to take the leap to the 
forefront of this revolution. It is exciting and 
fun every day!

Class of 2018

PowerPal are part of EnergyLab’s 2018 
program and are tapping in to the Internet 
of Things using big data and AI to build the 
nation’s largest energy engagements 
platform with a goal to eliminate energy 
waste for all Australians by reducing grid 
demand by 5%. PowerPal CEO Peter Neal 
spoke to Ecogeneration about his company’s 
involvement with EnergyLab.

What is PowerPal and how did you get 

involved with EnergyLab?

Neal: The genesis of PowerPal began when 
my previous telecommunications business 
reached an exit in May 2017. As a director of 
that business my exit conditions restricted 
me from working in most aspects of the 
telecommunications industry for a period, 
so I needed to look for a new challenge in a 
different sector.

Around this time the “energy crisis” 
started to become regular headline news 
and I decided to research what all the noise 
was about. What I discovered is that the 
energy industry is currently going through 
some unique challenges, driven by the need 
to transition away from traditional, 
predictable fossil fuel generation to low-

carbon but intermittent renewable sources. 
The key problem is that electricity unlike 
other utilities such as water and gas is hard 
(or at least expensive) to store in any 
significant quantity, so the majority of the 
electricity we consume must be generated 
“just in time”.

Historically this hasn’t been a problem as 
it was simply a case of spinning up a few 
extra gas turbine power stations to meet 
peak demand, but this is not the case with 
renewables - it’s not possible to make the 
sun shine more or the wind blow harder. 
Batteries are one way to solve this problem, 
but at the moment they are too expensive to 
deploy at scale. It was a really interesting 
problem so I decided to form a team, join the 
EnergyLab and see if we can solve it!

How will you establish the largest energy 

platform and achieve the goal to 

eliminate waste?

Neal: In short - by making it easy and 
making it free! There are many other 
companies, including some of the major 
energy players, who have tried to solve this 
problem and not succeeded. Each one of 
these solutions has either been too 
expensive or too complex to scale to the 
mass market. What we’re doing at PowerPal 
is taking a consumer electronics approach to 
the problem, using low cost commodity 
parts from the telecommunications industry 
to connect a consumer’s electricity meter 
their mobile phone. There are other 
solutions that already do this but they cost 
$200+. The exact cost of our solution is 
commercially confidential, but it is cheap 
enough that we believe we can install our 
product for free in every Australian home 
with a smart meter and still make a profit!

We’re also taking a big data approach to 
the problem, providing cost-quantified 
advice that consumers can take to improve 
their energy efficiency. For example, how 
much they would save if they purchased 
solar, or if they already have solar how much 
they would save with a battery. In fact, from 
our initial trials the easiest thing most 
households can do to reduce their energy 

waste is just to switch off unused appliances 
- things that use energy even while you’re 
asleep. That games console left on in the 
lounge and the second fridge in the garage 
can easily add hundreds of dollars a year to a 
household energy bill. Some of our trial 
families had more than 1kW of “always on” 
energy usage, and before installing 
PowerPal they simply didn’t know. What 
you can’t measure you can’t fix. We plan to 
change that.

How will 5% reduction in grid use work 

and what benefit would that bring?

Neal: Average grid demand has been falling 
for some time now due to a combination of 
increased energy efficiency and solar, and that 
trend is likely to continue for the foreseeable 
future as more distributed generation is 
added. However, the problem is that peak 
demand continues to rise as the distributed 
generation from solar PV tails off before 
afternoon peak demand hits. This creates 
increasing inefficiency in the grid as the 
distribution networks (poles and wires) must 
be specked to deal with the highest 
anticipated level of peak demand but are now 
carrying on average less energy. This is 
already a major issue in California, where so 
much solar has been added to the grid that it is 
creating a so call “duck curve” where grid 
demand rises from a very low level in the mid-
afternoon to a very high level at the evening 
peak over the space of just a couple of hours.

As more solar PV is added to the grid in 
Australia we will face the same issue, and 
that will be pretty soon in South Australia if 
you believe some forecasts. This is a huge 
problem which Energy Networks Australia 
estimates could add $18 billion to distribution 
costs, despite continuing falling demand.

Our aim is to help ease this problem by 
incentivising consumers to use energy at the 
times when it is plentiful, cheap and clean, 
and reduce their use during peak times 
when fossil fuels must be burnt to satisfy 
demand. If we’re successful this will lower 
electricity costs and reduce emissions, 
which will be a great outcome for 
Australians whichever way you look at it. 

“Our aim is to help ease this problem by 
incentivising consumers to use energy at the 
times when it is plentiful, cheap and clean, and 
reduce their use during peak times when fossil 
fuels must be burnt to satisfy demand.” 

Peter Neal
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ELECTROLYSIS

German engineering firm 
thyssenkrupp has recently launched 
a key technology for renewables 

integration: industrial scale water 
electrolysis for large projects. 

By splitting water into hydrogen and 
oxygen, this technology delivers “green” 
hydrogen, a clean, CO2-free energy carrier. 
The only inputs needed are water and 
renewable electricity from wind, hydro 
power or photovoltaics. “Green” hydrogen 
production is ideal for long-term energy 
storage, hydrogen mobility and other 
applications making optimal use of 
renewable energy sources.

Based on worldwide electrolysis 
technologies, thyssenkrupp have developed a 
solution which makes large-scale hydrogen 
production from electricity economically 
attractive. The advanced water electrolysis 
features a cell design paired with an especially 
large active cell area of 2.7 m2. By further 
optimizing the proven “Zero-Gap” electrolysis 
technology (leaving virtually no gap between 
membrane and electrodes), very high 
efficiencies of more than 82% are achieved.

Sami Pelkonen, CEO of the Electrolysis & 
Polymers technologies business unit at 
thyssenkrupp Industrial Solutions said: 

“With our water electrolysis process, we 
have successfully brought a technology to 
market maturity which is of major 
significance for the energy transition. We 
are now able to offer our customers a wealth 
of sustainable solutions which will help to 
bridge the gap between renewable energy 
production and consumption.

“Green hydrogen as a clean, CO2-free 
starting point can be used in a variety of ways: 
for energy storage, mobility, and the production 
of sustainable chemicals,” said Pelkonen.

“To make deployment of large hydrogen 
projects as easy as possible, the technology 
is available in pre-fabricated, skid mounted 
standard modules. They easily add up to the 
desired project size, potentially into the 
hundreds of megawatt range.”

“Based on decades of experience in 
developing and building electrolysis plants, we 
have designed our product to meet our client’s 
most important demands: easy to deliver and 
install, highly efficient, with minimized 
investment and operation cost. And we have 
an industrial-scale supply chain of 600 MW 
per year already in place”, said head of Energy 
Storage and Hydrogen thyssenkrupp Uhde 
Chlorine Engineers Roland Käppner.

Within the Carbon2Chem project, one of 

the global flagship projects for carbon-
neutral value chains, the advanced alkaline 
water electrolysis was already 
commissioned successfully and will provide 
the necessary hydrogen for producing 
chemicals from steel plant flue gas.

Hydrogen is a clean energy carrier, be it 
for long-term energy storage in the gas grid, 
or for clean fuels e.g. for fuel cell mobility. 
When produced from renewable energy, it 
can make the production of key chemicals 
sustainable. One good example is “green” 
ammonia: With the water electrolysis 
technology and its ammonia process, 
thyssenkrupp say they can deliver 
integrated plants which can produce 
ammonia from nothing but water, air and 
sunlight or wind. The ammonia can be 
further processed into fertilizers.

thyssenkrupp say they can realize 
additional value chains, e.g. for “green” 
methanol, which can enable carbon 
recycling to generate sustainable fuel. 
Further “power-to-gas” solutions include 
methanation for the production of synthetic 
natural gas (SNG). As the starting point for 
all these solutions, water electrolysis by can 
help convert a carbon-based industry into a 
more sustainable, climate-friendly one. 

As renewable energy sources continue their global success story, the demand for
integrating them into the current energy and industry landscape grows. 
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programs run for 90 days which doesn’t 
allow businesses to mature enough to 
survive on their own in the CleanTech 
industries. Our process greatly increases 
their chances of success. At the end of the 
program our start-ups should have 
outgrown us and be barrelling down an 
independent development path.

How important is it for the renewables 

sector to look for innovation?

Grove: It is crucial. Countries with a high 
uptake of renewables like the United 
Kingdom and Germany have shown that it is 
really hard to get to 100% clean energy from 
low hanging renewable energy fruit alone, 
like rooftop solar, large scale solar and wind 
turbines. Innovation is leading the revolution 
to the inevitable 24/7 reliable, affordable 
100% clean power. Electric cars and batteries 
are the first step, but the solutions are still 
out there and the market is ready and waiting 
for new ideas. Innovation and fresh thinking 
is the key to the transition to 100% clean 
energy. Australia can be a world leader in this 
and already is in R&D. Everyone has ideas, 
anyone can be an entrepreneur when given 
the chance. Our program gives start up 
beginners to veterans the experience, 
mentorship and tools to take the leap to the 
forefront of this revolution. It is exciting and 
fun every day!

Class of 2018

PowerPal are part of EnergyLab’s 2018 
program and are tapping in to the Internet 
of Things using big data and AI to build the 
nation’s largest energy engagements 
platform with a goal to eliminate energy 
waste for all Australians by reducing grid 
demand by 5%. PowerPal CEO Peter Neal 
spoke to Ecogeneration about his company’s 
involvement with EnergyLab.

What is PowerPal and how did you get 

involved with EnergyLab?

Neal: The genesis of PowerPal began when 
my previous telecommunications business 
reached an exit in May 2017. As a director of 
that business my exit conditions restricted 
me from working in most aspects of the 
telecommunications industry for a period, 
so I needed to look for a new challenge in a 
different sector.

Around this time the “energy crisis” 
started to become regular headline news 
and I decided to research what all the noise 
was about. What I discovered is that the 
energy industry is currently going through 
some unique challenges, driven by the need 
to transition away from traditional, 
predictable fossil fuel generation to low-

carbon but intermittent renewable sources. 
The key problem is that electricity unlike 
other utilities such as water and gas is hard 
(or at least expensive) to store in any 
significant quantity, so the majority of the 
electricity we consume must be generated 
“just in time”.

Historically this hasn’t been a problem as 
it was simply a case of spinning up a few 
extra gas turbine power stations to meet 
peak demand, but this is not the case with 
renewables - it’s not possible to make the 
sun shine more or the wind blow harder. 
Batteries are one way to solve this problem, 
but at the moment they are too expensive to 
deploy at scale. It was a really interesting 
problem so I decided to form a team, join the 
EnergyLab and see if we can solve it!

How will you establish the largest energy 

platform and achieve the goal to 

eliminate waste?

Neal: In short - by making it easy and 
making it free! There are many other 
companies, including some of the major 
energy players, who have tried to solve this 
problem and not succeeded. Each one of 
these solutions has either been too 
expensive or too complex to scale to the 
mass market. What we’re doing at PowerPal 
is taking a consumer electronics approach to 
the problem, using low cost commodity 
parts from the telecommunications industry 
to connect a consumer’s electricity meter 
their mobile phone. There are other 
solutions that already do this but they cost 
$200+. The exact cost of our solution is 
commercially confidential, but it is cheap 
enough that we believe we can install our 
product for free in every Australian home 
with a smart meter and still make a profit!

We’re also taking a big data approach to 
the problem, providing cost-quantified 
advice that consumers can take to improve 
their energy efficiency. For example, how 
much they would save if they purchased 
solar, or if they already have solar how much 
they would save with a battery. In fact, from 
our initial trials the easiest thing most 
households can do to reduce their energy 

waste is just to switch off unused appliances 
- things that use energy even while you’re 
asleep. That games console left on in the 
lounge and the second fridge in the garage 
can easily add hundreds of dollars a year to a 
household energy bill. Some of our trial 
families had more than 1kW of “always on” 
energy usage, and before installing 
PowerPal they simply didn’t know. What 
you can’t measure you can’t fix. We plan to 
change that.

How will 5% reduction in grid use work 

and what benefit would that bring?

Neal: Average grid demand has been falling 
for some time now due to a combination of 
increased energy efficiency and solar, and that 
trend is likely to continue for the foreseeable 
future as more distributed generation is 
added. However, the problem is that peak 
demand continues to rise as the distributed 
generation from solar PV tails off before 
afternoon peak demand hits. This creates 
increasing inefficiency in the grid as the 
distribution networks (poles and wires) must 
be specked to deal with the highest 
anticipated level of peak demand but are now 
carrying on average less energy. This is 
already a major issue in California, where so 
much solar has been added to the grid that it is 
creating a so call “duck curve” where grid 
demand rises from a very low level in the mid-
afternoon to a very high level at the evening 
peak over the space of just a couple of hours.

As more solar PV is added to the grid in 
Australia we will face the same issue, and 
that will be pretty soon in South Australia if 
you believe some forecasts. This is a huge 
problem which Energy Networks Australia 
estimates could add $18 billion to distribution 
costs, despite continuing falling demand.

Our aim is to help ease this problem by 
incentivising consumers to use energy at the 
times when it is plentiful, cheap and clean, 
and reduce their use during peak times 
when fossil fuels must be burnt to satisfy 
demand. If we’re successful this will lower 
electricity costs and reduce emissions, 
which will be a great outcome for 
Australians whichever way you look at it. 

“Our aim is to help ease this problem by 
incentivising consumers to use energy at the 
times when it is plentiful, cheap and clean, and 
reduce their use during peak times when fossil 
fuels must be burnt to satisfy demand.” 

Peter Neal
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By splitting water into hydrogen and 
oxygen, this technology delivers “green” 
hydrogen, a clean, CO2-free energy carrier. 
The only inputs needed are water and 
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power or photovoltaics. “Green” hydrogen 
production is ideal for long-term energy 
storage, hydrogen mobility and other 
applications making optimal use of 
renewable energy sources.

Based on worldwide electrolysis 
technologies, thyssenkrupp have developed a 
solution which makes large-scale hydrogen 
production from electricity economically 
attractive. The advanced water electrolysis 
features a cell design paired with an especially 
large active cell area of 2.7 m2. By further 
optimizing the proven “Zero-Gap” electrolysis 
technology (leaving virtually no gap between 
membrane and electrodes), very high 
efficiencies of more than 82% are achieved.

Sami Pelkonen, CEO of the Electrolysis & 
Polymers technologies business unit at 
thyssenkrupp Industrial Solutions said: 

“With our water electrolysis process, we 
have successfully brought a technology to 
market maturity which is of major 
significance for the energy transition. We 
are now able to offer our customers a wealth 
of sustainable solutions which will help to 
bridge the gap between renewable energy 
production and consumption.

“Green hydrogen as a clean, CO2-free 
starting point can be used in a variety of ways: 
for energy storage, mobility, and the production 
of sustainable chemicals,” said Pelkonen.
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projects as easy as possible, the technology 
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Further “power-to-gas” solutions include 
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As renewable energy sources continue their global success story, the demand for
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ALL-ENERGY 2018

ministerial keynote by Environment and 
Energy Minister Josh Frydenberg. 

On Day 2, Powershop’s chief executive 
officer Ed McManus and Zen Ecosystems’ 
chief financial officer Michael Joffe will take 
part in a panel discussion in the opening 
plenary, discussing the game changers of 
the energy industry and looking at bringing 
positive disruption to the future energy 
system. This will be followed by a 
presentation from Shadow Minister for 
Climate Change and Energy, Mark Butler.

OTHER PROGRAM HIGHLIGHTS 
INCLUDE: 
Preparing for a Post-2020 
Commercial Solar Landscape
Danin Kahn, CEO of Australia’s number one 
commercial solar installer, Todae Solar, will 
share his predictions for a post-2020 
commercial solar landscape. Attendees will 
gain insights on what to expect in the 
commercial market and how the industry 
can work collaboratively to thrive in an 
environment with vastly different incentives 
and new burgeoning technologies.

Hydrogen: The Energy Carrier to 
Solve Australia’s Oil Dependency
This presentation, conducted by Hydrogen 
Mobility Australia’s CEO Claire Johnson, 
will focus on the concept of a hydrogen 
economy in the context of reducing the 
country’s oil dependence. Delegates will 
also learn about hydrogen production 
methods, applications and benefits, as well 
as Australia’s progress towards the 
introduction of hydrogen and fuel cell 
technologies.

Emerging Technology in Energy 
Storage
Battery storage has become a long-term 
solution to renewable energy’s issue of 
providing uninterrupted power on a daily 
basis. Risen Energy’s John Zhong will 
discuss the benefits of utility-scale batteries 
against other storage technologies and the 
demand and requirement of storage to help 
with the system stability of the network.

The Future of Solar Vehicle Charging and 
EV Charging Infrastructure in Grid 
Constricted Locations

Delta Energy Systems’ Matti Dinkelmeyer 
will outline the research effort Delta has 
undertaken in conjunction with CSIRO to 
understand battery behavior and electric 
vehicle (EV) charging patterns in order to 
bring solar charging to residential 
customers and build an EV charging 
infrastructure in grid constricted locations.

Building the Biggest Smart Grid 
from Virtual Power Plants: 
Experience from Europe 
Swisscom Energy Solutions AG’s Co-
Founder, Sandra Trittin, will share 
learnings from Smart Grid and Virtual 
Power Plant implementations all over 
Europe.  Those attending this session will 
learn how to create attractive value 
propositions for end customers to join 
Distributed Energy Resources programs.

ON THE EXHIBITION FLOOR
This year’s All-Energy Australia is over 40% 
larger than the 2017 event, which means 
more industry-leading companies 
showcasing more innovations and emerging 
technologies, more expert advice and more 
live demonstrations.

 Over 180 companies have already 
confirmed to be part of the exhibitor lineup 
at All-Energy Australia 2018 including ABB, 
NEXTracker, Tesla, Jinko Solar, Fronius, 
Canadian Solar, SolaX Power, Array 
Technologies, Flex, Clenergy, Delta Energy 
Systems and Ecoult. A diverse number of 
first-time exhibitors are also joining the 
event such as LG Chem, Samsung SDI, 
Goodwe and Soltec.

EARN CONTINUOUS PROFESSIONAL 
DEVELOPMENT POINTS
All-Energy Australia’s strategic partnership 
with the Clean Energy Council will 
continue in 2018, with solar installers able 
to access expert program content and CPD 
sessions free of charge.

The Clean Energy Council’s Solar 
Masterclass Series 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. Designers will 
also be able hear the latest updates on 
standards and compliance issues.

NETWORKING
All-Energy Australia has scheduled a 
number of networking opportunities for 
attendees to meet like-minded professionals. 
The Grand Networking Event is a must-
attend event as All-Energy Australia will be 
celebrating its 10th anniversary. The Clean 
Energy Council’s Solar Design and 
Installation Awards will also take place at 
the Grand Networking Event on Wednesday, 
3 October. The Awards recognise excellence 

in the design and installation of Australian 
solar projects across a range of categories.  

As part of the Clean Energy Council’s 
commitment to encourage women in the 
renewable energy sector to take on 
leadership roles, All-Energy Australia 2018 
will host the Women in Renewables lunch, to 
recognise and connect the many talented 
women in the industry.  

Apart from these familiar events, All-
Energy Australia has organised two new 
networking opportunities. For the first time, 
All-Energy Australia will be hosting the 
Meet the Speakers social where conference 
speakers and visitors can mingle over light 
refreshments at the Pan Pacific in 
Melbourne. This event will be held the 
evening of 2 October.

All-Energy Australia 2018 will also 
feature a new lounge called the Power Club, 
offering the ultimate networking 
opportunity for exhibitors and key players 
from the top renewable energy companies in 
the country. Access to the lounge will have a 
range of benefits including free WiFi and 
refreshments, and a place to conduct 
business meetings away from the hustle and 
bustle of the show floor.

The events success is reflective of the remarkable 
progress in the renewable energy sector.
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ALL-ENERGY 2018

All-Energy Australia comes 
to Melbourne this October
Australia’s most comprehensive 
clean and renewable energy 
exhibition and conference, 
All-Energy Australia, is expected 
to hold its biggest event ever as 
it celebrates its 10th anniversary 
on 3-4 October 2018 in 
Melbourne.

All-Energy Australia’s 2017 edition 
was attended by more than 6,500 
renewable energy industry 

professionals from across the country and 
overseas, making it the largest attendance 
on record.

Robby Clark, exhibition director of All-
Energy Australia, said the event’s success is 
reflective of the remarkable progress in the 
renewable energy industry.

“Last year’s attendance exceeded our 
expectations, with queues of people lining 
up to get into the plenary sessions and 

speakers, over 180 exhibitors, six conference 
streams and four networking opportunities.

HEAR FROM WORLD-CLASS 
SPEAKERS
The conference program will be divided 
into six streams, with more than 180 
industry leaders sharing exclusive insights 
and projections on how to tackle the future 
of the energy sector. The speaker list 
includes representatives from Federal, State 
and Local Government, Clean Energy 
Finance Corporation, CSIRO, KPMG, 
Redback Technologies, DNV GL, Hydro 
Tasmania, Clean Energy Regulator, Smart 
Commercial Solar and Siemens Ltd. 

To accommodate more than 1,000 
industry professionals who attended last 
year’s plenary sessions, for the first time, the 
plenary sessions on Day 1 will be held at the 
Melbourne Convention Centre’s grand 
Plenary Theatre. 

The first day will kick off with an opening 
plenary, featuring a ministerial welcome by 
Victoria’s Energy, Environment and Climate 
Change Minister Lily D’Ambrosio and a 

exhibition floor. The tremendous success of 
the event is an indication of the rapid 
growth of the renewable energy industry,

“All-Energy Australia has provided the 
perfect venue to celebrate the industry’s 
successes and discuss the challenges and 
new market opportunities for Australia’s 
energy system. We’re confident that this 
year’s program will maintain the event’s 
reputation as the must-attend event for the 
renewable energy industry,” Clark said.

Kane Thornton, chief executive of the 
Clean Energy Council, strategic partners for 
the event, echoed this sentiment.

“The robust conversations and 
meaningful connections that come from this 
event are of immense value to an industry in 
the midst of an unprecedented boom. 

“All-Energy Australia 2018 takes place at 
an important stage as we continue to work 
towards achieving our vision of an Australia 
powered by clean energy,” Thornton said.

Now in its 10th year, All-Energy Australia 
2018 will remain Australia’s largest all-
encompassing clean and renewable energy 
event, featuring more than 180 industry 
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ministerial keynote by Environment and 
Energy Minister Josh Frydenberg. 

On Day 2, Powershop’s chief executive 
officer Ed McManus and Zen Ecosystems’ 
chief financial officer Michael Joffe will take 
part in a panel discussion in the opening 
plenary, discussing the game changers of 
the energy industry and looking at bringing 
positive disruption to the future energy 
system. This will be followed by a 
presentation from Shadow Minister for 
Climate Change and Energy, Mark Butler.

OTHER PROGRAM HIGHLIGHTS 
INCLUDE: 
Preparing for a Post-2020 
Commercial Solar Landscape
Danin Kahn, CEO of Australia’s number one 
commercial solar installer, Todae Solar, will 
share his predictions for a post-2020 
commercial solar landscape. Attendees will 
gain insights on what to expect in the 
commercial market and how the industry 
can work collaboratively to thrive in an 
environment with vastly different incentives 
and new burgeoning technologies.

Hydrogen: The Energy Carrier to 
Solve Australia’s Oil Dependency
This presentation, conducted by Hydrogen 
Mobility Australia’s CEO Claire Johnson, 
will focus on the concept of a hydrogen 
economy in the context of reducing the 
country’s oil dependence. Delegates will 
also learn about hydrogen production 
methods, applications and benefits, as well 
as Australia’s progress towards the 
introduction of hydrogen and fuel cell 
technologies.

Emerging Technology in Energy 
Storage
Battery storage has become a long-term 
solution to renewable energy’s issue of 
providing uninterrupted power on a daily 
basis. Risen Energy’s John Zhong will 
discuss the benefits of utility-scale batteries 
against other storage technologies and the 
demand and requirement of storage to help 
with the system stability of the network.

The Future of Solar Vehicle Charging and 
EV Charging Infrastructure in Grid 
Constricted Locations

Delta Energy Systems’ Matti Dinkelmeyer 
will outline the research effort Delta has 
undertaken in conjunction with CSIRO to 
understand battery behavior and electric 
vehicle (EV) charging patterns in order to 
bring solar charging to residential 
customers and build an EV charging 
infrastructure in grid constricted locations.

Building the Biggest Smart Grid 
from Virtual Power Plants: 
Experience from Europe 
Swisscom Energy Solutions AG’s Co-
Founder, Sandra Trittin, will share 
learnings from Smart Grid and Virtual 
Power Plant implementations all over 
Europe.  Those attending this session will 
learn how to create attractive value 
propositions for end customers to join 
Distributed Energy Resources programs.

ON THE EXHIBITION FLOOR
This year’s All-Energy Australia is over 40% 
larger than the 2017 event, which means 
more industry-leading companies 
showcasing more innovations and emerging 
technologies, more expert advice and more 
live demonstrations.

 Over 180 companies have already 
confirmed to be part of the exhibitor lineup 
at All-Energy Australia 2018 including ABB, 
NEXTracker, Tesla, Jinko Solar, Fronius, 
Canadian Solar, SolaX Power, Array 
Technologies, Flex, Clenergy, Delta Energy 
Systems and Ecoult. A diverse number of 
first-time exhibitors are also joining the 
event such as LG Chem, Samsung SDI, 
Goodwe and Soltec.

EARN CONTINUOUS PROFESSIONAL 
DEVELOPMENT POINTS
All-Energy Australia’s strategic partnership 
with the Clean Energy Council will 
continue in 2018, with solar installers able 
to access expert program content and CPD 
sessions free of charge.

The Clean Energy Council’s Solar 
Masterclass Series 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. Designers will 
also be able hear the latest updates on 
standards and compliance issues.

NETWORKING
All-Energy Australia has scheduled a 
number of networking opportunities for 
attendees to meet like-minded professionals. 
The Grand Networking Event is a must-
attend event as All-Energy Australia will be 
celebrating its 10th anniversary. The Clean 
Energy Council’s Solar Design and 
Installation Awards will also take place at 
the Grand Networking Event on Wednesday, 
3 October. The Awards recognise excellence 

in the design and installation of Australian 
solar projects across a range of categories.  

As part of the Clean Energy Council’s 
commitment to encourage women in the 
renewable energy sector to take on 
leadership roles, All-Energy Australia 2018 
will host the Women in Renewables lunch, to 
recognise and connect the many talented 
women in the industry.  

Apart from these familiar events, All-
Energy Australia has organised two new 
networking opportunities. For the first time, 
All-Energy Australia will be hosting the 
Meet the Speakers social where conference 
speakers and visitors can mingle over light 
refreshments at the Pan Pacific in 
Melbourne. This event will be held the 
evening of 2 October.

All-Energy Australia 2018 will also 
feature a new lounge called the Power Club, 
offering the ultimate networking 
opportunity for exhibitors and key players 
from the top renewable energy companies in 
the country. Access to the lounge will have a 
range of benefits including free WiFi and 
refreshments, and a place to conduct 
business meetings away from the hustle and 
bustle of the show floor.

The events success is reflective of the remarkable 
progress in the renewable energy sector.
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All-Energy Australia comes 
to Melbourne this October
Australia’s most comprehensive 
clean and renewable energy 
exhibition and conference, 
All-Energy Australia, is expected 
to hold its biggest event ever as 
it celebrates its 10th anniversary 
on 3-4 October 2018 in 
Melbourne.

All-Energy Australia’s 2017 edition 
was attended by more than 6,500 
renewable energy industry 

professionals from across the country and 
overseas, making it the largest attendance 
on record.

Robby Clark, exhibition director of All-
Energy Australia, said the event’s success is 
reflective of the remarkable progress in the 
renewable energy industry.

“Last year’s attendance exceeded our 
expectations, with queues of people lining 
up to get into the plenary sessions and 

speakers, over 180 exhibitors, six conference 
streams and four networking opportunities.

HEAR FROM WORLD-CLASS 
SPEAKERS
The conference program will be divided 
into six streams, with more than 180 
industry leaders sharing exclusive insights 
and projections on how to tackle the future 
of the energy sector. The speaker list 
includes representatives from Federal, State 
and Local Government, Clean Energy 
Finance Corporation, CSIRO, KPMG, 
Redback Technologies, DNV GL, Hydro 
Tasmania, Clean Energy Regulator, Smart 
Commercial Solar and Siemens Ltd. 

To accommodate more than 1,000 
industry professionals who attended last 
year’s plenary sessions, for the first time, the 
plenary sessions on Day 1 will be held at the 
Melbourne Convention Centre’s grand 
Plenary Theatre. 

The first day will kick off with an opening 
plenary, featuring a ministerial welcome by 
Victoria’s Energy, Environment and Climate 
Change Minister Lily D’Ambrosio and a 

exhibition floor. The tremendous success of 
the event is an indication of the rapid 
growth of the renewable energy industry,

“All-Energy Australia has provided the 
perfect venue to celebrate the industry’s 
successes and discuss the challenges and 
new market opportunities for Australia’s 
energy system. We’re confident that this 
year’s program will maintain the event’s 
reputation as the must-attend event for the 
renewable energy industry,” Clark said.

Kane Thornton, chief executive of the 
Clean Energy Council, strategic partners for 
the event, echoed this sentiment.

“The robust conversations and 
meaningful connections that come from this 
event are of immense value to an industry in 
the midst of an unprecedented boom. 

“All-Energy Australia 2018 takes place at 
an important stage as we continue to work 
towards achieving our vision of an Australia 
powered by clean energy,” Thornton said.

Now in its 10th year, All-Energy Australia 
2018 will remain Australia’s largest all-
encompassing clean and renewable energy 
event, featuring more than 180 industry 
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RESIDENTIAL SOLAR

Funding to the tune of $240,000 has 
been  provided to the University of 
Technology Sydney’s Institute of 

Sustainable Futures (ISF) to undertake a 
feasibility study on ‘solar gardens’, a popular 
concept in the United States that is yet to be 
introduced in Australia.

HOW DO THEY WORK
Solar gardens work by installing a central 
solar array, generally near a population 
centre. Energy customers can purchase 
panels in the central solar array says UTS. 
The electricity generated is then credited on 
the customer’s electricity bill.

With a solar garden, any electricity 

customer can participate in and benefi t from 
solar energy. The solar panels may be 
located o� -site, but the household receives a 
fi nancial outcome on their bill, a bit like 
having solar on their own roof. Solar 
gardens are the fastest growing segment in 
the US solar industry, contributing 200MW 
of new photovoltaic capacity in 2016. 

HOW DOES YOUR

GARDEN 
GROW?

A feasibility study 
funded by ARENA could 
allow the third of 
Australian’s who rent, 
live in apartments or 
live in low income 
housing to access the 
benefi ts of rooftop solar.
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PROJECT AIMS
According to UTS the project brings 
together teams of experts to drive three 
streams of research, which will support four 
main prototype teams, in five locations – 
Swan Hill in Victoria, Blacktown, 
Shoalhaven and Byron in NSW and regional 
Queensland with three main areas of 
research, corresponding to questions of 
desirability, viability and feasibility:

Market research: The purpose of the 
market research will be to develop a deeper 
understanding of what will motivate low 
income renters and other locked out 
electricity users to participate in a solar 
gardens scheme. The market research 
consists of a range of focus groups, surveys 
and behavioural experiments.

Financial assessment: The financial 
research will make it easier for solar gardens 
developers to assess the financial viability of 
their proposed projects. This will involve 
developing a financial assessment tool and 
supporting prototype teams to do financial 
modelling using this tool.

Legal review: The legal review is to give 
confidence to the prototype teams that the 
business models they are developing are 
legally compliant and feasible. This will 
involve developing a legal considerations 
report, legal advice and template legal 
agreements.

PROTOTYPE TEAMS
The purpose of the prototype teams is to 
undertake planning for a Social Access Solar 
Gardens project, examining everything 

“Solar gardens have been popular in the US, with 
the fast growing market seeing 200 MW of shared 
solar gardens already in operation.” 

Ivor Frischknecht

enjoy the benefits of cheap solar power, 
unfortunately not every household owns a 
sunny roof suitable for solar panels,” said 
ISF Research Associate and Director of 
Community Power Agency Nicky Ison.

“We’re excited to be supporting the Social 
Access Solar Gardens trials because we 
know that local renewable energy can help 
consumers save money on their energy 
bills,” said NSW Minister for Energy and 
Utilities Don Harwin. 

“These trials will help renters, and people 
in apartments and low-income households 
who are currently missing out on the 
benefits of rooftop solar to share in the 
renewable energy boom currently underway 
in [NSW].”

The project builds on previous work 
undertaken by ISF in the ARENA funded 
project Facilitating Local Network Charges 
and Virtual Net Metering which explored the 
theoretical impact of reduced local network 
charges for partial use of the electricity 
network, and the conditions required to 
support local electricity trading. 
https://www.uts.edu.au/research-and-teaching/
our-research/institute-sustainable-futures/our-
research/energy-and-climate/
social-solar-gardens

from site feasibility to how to recruit 
customers, and end up with statement of 
intent about whether to take it forward.  
UTS say this will include the creation of a 
business model for social access solar 
gardens and carrying out ‘real planning for 
a real pilot’ of new Solar Gardens business 
models.

ARENA CEO Ivor Frischknecht said 
initiatives such as this are an important step 
in giving the consumer more options when 
it comes to their energy bills.

“Solar gardens have been popular in the 
US, with the fast growing market seeing 200 
MW of shared solar gardens already in 
operation.”

“Almost a third of Australians are unable 
to put solar on their roofs because they are 
renting, live in apartments or live in low 
income housing. Solar gardens give 
consumers the benefits of rooftop solar, even 
if you don’t have a roof available to put it 
on,” Frischknecht said.

“We’re excited to be supporting the 
feasibility into a concept that will allow 
people from all backgrounds and living 
circumstances to benefit from renewable 
energy,” he said.

“While over 1.8 million households now 
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customer can participate in and benefi t from 
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located o� -site, but the household receives a 
fi nancial outcome on their bill, a bit like 
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funded by ARENA could 
allow the third of 
Australian’s who rent, 
live in apartments or 
live in low income 
housing to access the 
benefi ts of rooftop solar.

64  /  ecogeneration  August 2018 www.ecogeneration.com.au

ECO0818_064-065_Solar garden.indd   64 4/7/18   11:37 am

RESIDENTIAL SOLAR
P

H
O

TO
: A

LI
SO

N
 H

A
N

C
O

C
K

/S
H

U
TT

ER
ST

O
C

K
.C

O
M

; (
FA

C
IN

G
 P

A
G

E)
 A

YA
 IM

A
G

ES
/S

H
U

TT
ER

ST
O

C
K

.C
O

M
. I

LL
U

ST
R

A
TI

O
N

S:
 A

LF
M

A
LE

R
/S

H
U

TT
ER

ST
O

C
K

.C
O

M

PROJECT AIMS
According to UTS the project brings 
together teams of experts to drive three 
streams of research, which will support four 
main prototype teams, in five locations – 
Swan Hill in Victoria, Blacktown, 
Shoalhaven and Byron in NSW and regional 
Queensland with three main areas of 
research, corresponding to questions of 
desirability, viability and feasibility:

Market research: The purpose of the 
market research will be to develop a deeper 
understanding of what will motivate low 
income renters and other locked out 
electricity users to participate in a solar 
gardens scheme. The market research 
consists of a range of focus groups, surveys 
and behavioural experiments.

Financial assessment: The financial 
research will make it easier for solar gardens 
developers to assess the financial viability of 
their proposed projects. This will involve 
developing a financial assessment tool and 
supporting prototype teams to do financial 
modelling using this tool.

Legal review: The legal review is to give 
confidence to the prototype teams that the 
business models they are developing are 
legally compliant and feasible. This will 
involve developing a legal considerations 
report, legal advice and template legal 
agreements.

PROTOTYPE TEAMS
The purpose of the prototype teams is to 
undertake planning for a Social Access Solar 
Gardens project, examining everything 

“Solar gardens have been popular in the US, with 
the fast growing market seeing 200 MW of shared 
solar gardens already in operation.” 

Ivor Frischknecht

enjoy the benefits of cheap solar power, 
unfortunately not every household owns a 
sunny roof suitable for solar panels,” said 
ISF Research Associate and Director of 
Community Power Agency Nicky Ison.

“We’re excited to be supporting the Social 
Access Solar Gardens trials because we 
know that local renewable energy can help 
consumers save money on their energy 
bills,” said NSW Minister for Energy and 
Utilities Don Harwin. 

“These trials will help renters, and people 
in apartments and low-income households 
who are currently missing out on the 
benefits of rooftop solar to share in the 
renewable energy boom currently underway 
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https://www.uts.edu.au/research-and-teaching/
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research/energy-and-climate/
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from site feasibility to how to recruit 
customers, and end up with statement of 
intent about whether to take it forward.  
UTS say this will include the creation of a 
business model for social access solar 
gardens and carrying out ‘real planning for 
a real pilot’ of new Solar Gardens business 
models.
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in giving the consumer more options when 
it comes to their energy bills.
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“While over 1.8 million households now 
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WHAT’S NEW | SOLAR INSTALLER 

In 2012, SMA released the world’s fi rst 
residential three-phase inverter, the Sunny 

Tripower TL-20. Six years later, the Sunny 
Tripower AV-40 is being released and it’s 
ready for the needs of today’s installers and 
customers and features built-in WLAN & 
direct connection of TS4-R Smart Module 
Technology
So what’s new in the Sunny Tripower:

Over 30GW more experience

Since the release of the previous platform, 
SMA has produced more than 30GW of 
additional inverters. More than 67GW of 
experience has gone into developing the new 
platform, making this the most reliable 
residential inverter SMA has produced to 
date. For scale, 67GW is 10-times more 
inverter than is installed in all of Australia. 
That’s a lot of learning and a lot of 
experience!

Smaller, Lighter, Faster

The new Sunny Tripower is 21kgs lighter and 
over 50% smaller. Sharing a common casing 
with the Sunny Boy AV-40, is simpler, 
quicker and easier to install. With an 
upgraded Web User Interface (WebUI), and 
the ability to be commissioned using a saved 
confi guration fi le, the inverter can be up and 
running in seconds.

Modern Communications

In addition to the hardwired Webconnect 
functionality, the Sunny Tripower AV-40 now 
comes with built-in WLAN to make 
connection to a local wireless internet 
network simple. The well known “double tap” 
function with older SMA inverter displays 
can still be used to activate WPS and allow 
connection to a WLAN network in seconds.

Zero Export Capable

With an SMA Energy Meter directly 
connected to the inverter, full visualisation 
of a customer’s energy generation and load 
consumption is possible through www.
SunnyPlaces.com. Limited or zero export 
can also be confi gured directly at the 
device during commissioning. The 
capability even works without internet.

the ability to be commissioned using a saved 
confi guration fi le, the inverter can be up and 

functionality, the Sunny Tripower AV-40 now 

network simple. The well known “double tap” 

THE NEW SUNNY 
TRIPOWER 3-10KW FROM SMA

Communications for 
TS4-R optimisers are 
connected directly to 
the Sunny Tripower 
without needing a 
Cloud Connect module. 

MPPT Bridging via Software for 600V 

Applications

Staying below 600Vdc for residential 
applications was a challenge for the STP 
TL-20. The new Sunny Tripower power has 
an innovative “software-bridging” function 
which allows the two MPP trackers to work 
as one. This means parallel strings can be 
more easily accommodated, keeping BOS 
costs to a minimum.

Integrated DC Switch for Australian 

Requirements

With an integrated DC switch able to meet 
the requirements of the soon to be released 
amendments to AS/NZS5033, the new 
Sunny Tripower (along with the rest of the 
SMA inverter range) will be faster to be 
installed with lower total BOS compared to 
the STP TL-20 with its traditional Electronic 
Safety Switch.

Updated Wireless Smart Screen

Of course it has always been possible to view 
your SMA inverter through www.
SunnyPlaces.com or via the integrated 
“Smart Screen” (introduced with the Sunny 
Boy VL-40 & AV-40). But the lack of a 
physical screen has presented 
some owners with challenges. 
The new Sunny Tripower AV-40 
has taken these challenges on 
board, and turned the “Smart 
Screen” into what the market 
was asking for. It is now possible 
through a custom developed 
APP, to turn any Android device 
into an inverter screen which is 
always on and always available.

MLPE ready with TS4-R Communications

The Sunny Tripower AV-40 is the fi rst SMA 
inverter to be released which directly 
integrates TS4-R module level power 
electronics (MLPE). Communications for 
TS4-R optimisers are connected directly to 
the Sunny Tripower without needing a Cloud 
Connect module. Commissioning of the 
TS4-R modules is done via the SMA WebUI 
during inverter commissioning, and the 
information is directly uploaded to Sunny 
Portal, no need to utilise third party 
platforms. This saves installers time, and 
simplifi es the process for customers. 
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SOLAR INSTALLER | WHAT’S NEW 

Delta Energy Systems Australia is excited to 
announce that a selection of Delta inverters 

will soon be able to integrate with Google Home 
as part of a Home Energy Management System 
(HEMS) using carbonTRACK. 

When integrating the carbonTRACK hub 
with select Delta Inverters, users will be able 
to monitor and control energy production, 
consumption and storage from anywhere 
using the app on their smart device.  

By adding a Google Home Smart Speaker 
into the mix, users can have complete 
control of their energy at home just by using 
their voice. The application is ready for 

commercial range with the RPI M-Series of 
inverters, including Delta’s 6kW, 8kW, 30kW, 
50kW & 80kW solutions. The collaboration 
with carbonTRACK and Delta is set to extend 
beyond ANZ to the USA, Germany, Japan 
and India. To register your interest, please 
email marketing.au@deltaww.com or call 
1300 DELTA E.

demand response management which is 
being investigated by energy retailers, to 
take advantage of fluctuations of energy 
wholesaler prices.  

Integration with the Delta E5 Hybrid 
Inverter and Battery Storage system for the 
residential range is close to completion.  The 
new system will be extended to Delta’s 

Delta’s new inverters will be integrated with Google Home as part of HEM using carbonTRACK.

WATCH THIS SPACE...

By adding a Google Home Smart Speaker into the 
mix, users can have complete control of their 
energy at home just by using their voice.
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WHAT’S NEW | SOLAR INSTALLER

There are two words used to describe the new TL-X from Growatt - 
lighter and safer.

Using advanced polymer material, Growatt’s team of engineers 
managed to limit the TL-X inverter weight to within 10kg and with the 
cold-light OLED display and touch buttons the inverter has a futuristic 
look that will work in any home. The TL-X inverter generates the 
highest yield with 98.4% effi ciency and the TL-X is a good choice for 
bifacial solar PV modules with up to 12.5A high string current.

On the safety side, the TL-X inverter has Type II SPD on the DC side, 
which will maximize safety protection for both installers and end 
users. Growatt says the TL-X will be released to the Australia market 
with a battery ready version and will feature ACFI functions as an 
option if arcing detection is required.

The inverter features a strong overload capability both on AC side 
up to 1.1 and DC side up to 1.4, which ensures a fl exible PV array 
design and stronger output of power.  

The natural cooling design and optimized low noise means the TL-X 
can be installed near the home and with a future-proof design; the 
TL-X inverter is able to support battery connection, optimizer 

connection and also IoT expansion in the near future.
Growatt marketing managing director Lisa Zhang said: “The TL-X is 

defi nitely a game changer for the inverter industry, along with the 
Growatt SPH hybrid inverter and MAX commercial inverters. All three 
products will be released onto the Australia market very soon. 
Australia is the place where Growatt released its fi rst inverter, so we 
really care about getting this product out to the Australian market. 
All three products will be on the CEC list in August 2018 and be 
available for delivery.”

WHAT’S NEW | 

THE NEW TL-X 
GENERATION INVERTER 
FROM GROWATT

HUAWEI LAUNCHES SMART PV SAFETY 
BOX IN AUSTRALIA

Huawei has recently announced the launch of the Huawei Smart 
PV Safety Box for the Australian market, which is the latest 

addition to its FusionHome Smart Energy Solution. This innovation 

sees Huawei Smart PV Safety Box provide unique support for both 
partial and full optimizer PV systems and seamlessly integrates 
into Huawei’s existing residential PV solution, delivering new 
technological capabilities while also enhancing safety.

Huawei Smart PV Business Residential Solution general 
manager Steven Zhou said: “In addition to offering enhanced 
protection for our customers and their assets, it enables 
greater monitoring of both full and partial optimizer solutions, 
providing customers with more control over their smart home 
energy system.”

Huawei Smart PV Safety Box is fully compatible with Huawei 
FusionHome’s fl exible system design which accommodates the use 
of PV optimizers on selected modules that may have shading or a 

different rooftop orientation. Huawei FusionHome enables 
customers to only add optimizers where needed, helping to keep 
costs down compared to full optimizer systems, while still 
delivering high energy yields. 

Huawei Smart PV Safety Box also enables Power Line 
Communication with optimizers, resulting in communications 
across the PV system, which are high speed, stable and 
interference free. 

The enhanced safety features include support for DC 
disconnection and rapid module level-shutdown ability. This 
results in a fast shutdown of the solar PV system in an emergency 
across the entire rooftop. This provides additional protection for 
the homeowner, maintenance personnel and reduces the risk of 
property damage. Huawei Smart PV Safety Box has been 
developed to the IP65 protection rating standard and rigorously 
tested for outdoor use.

Customers will also be provided with greater control over their 
PV systems, with Huawei Smart PV Safety Box further adding to 
FusionHome’s O&M capabilities. Customers with optimizers can 
manage each module meaning faults can be detected remotely 
and accurately. The real-time monitoring and management allows 
for the system’s high performance to be maintained and any 
issues to be identifi ed and resolved quickly.
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 WOMEN IN RENEWABLES

we’re the odd one out if we’re the only 
woman in the room. So I think maybe there’s 
enough but we just need that encouragement.
Lois Yutong Li: Well I think the 
opportunity is out there. It’s equal and if you 
want to approach it and if you want to 
achieve the professional development you 
can always do that. When I was at uni, there 
were a lot of male students, more male 
students than women in the engineering 
faculties or renewable PV faculties. But still, 
women did graduate. I think the 
opportunity was provided equally; its just 
women should be encouraged and get more 
confi dence to achieve our goals.
Alkyra Hutchison-Menzer:. I don’t 
particularly think its gender restricted, I 
think it’s available; I don’t however think 
there’s a huge push and a huge focus on 
professional development in a general sense. 

Have you ever faced criticism or 

negativity because of your gender?

Hana Said: I think it’s an issue that females 
struggle with every day anyway. I don’t 
think it’s necessarily specifi c to the role 
we’re in. But I do feel like the more women 
that do it the easier it becomes for us.
Jennifer Hilder: I wouldn’t say that it’s 
negative, but I do feel there’s less expected 
of you being a woman and I’ll say that when 
you give a customer an answer Alkyra has 
provided, they call up and say can I speak to 
“him”. They just assume a man is the 
knowledgeable one in this fi eld. So when I 
say she’s a woman, 99% of the time they say, 

oh thank god you told me that!
Leonie deJager: Absolutely, all the time. It 
happens quite often in the industry we’re in. 
There seems to be this stigmatism that 
women don’t know quite as much as men do 
and men do a better job than women do, so I 
fi nd that we get that quite often and I think 
that if we had a male in our team, like when 
we used to they used to prefer to go to them, 
which we don’t have now!
Alkyra Hutchison-Menzer: That’s a really 
interesting one. In terms of negativity no. 
Surprise? Absolutely. “Oh wow this female on 
the phone knows something in a technical 
context”. The surprise I get sometimes has 
been quite pronounced and it’s sometimes 
fl attering and sometimes insulting.  The 
astonishment that a female can know what 
she’s talking about in a technical role. So 
certainly in some aspects, when someone 
calls through for help and thinks they’re 
talking to a receptionist but realises when 
they start talking to you that you know what 
you’re talking about, there’s a pause on the 
other end of the phone and they mentally 
change gears and know that I can help. To be 
honest, sometimes it’s annoying. But in terms 
of negative response, no, not so much. More 
surprise than anything else.
Lois Yutong Li: I wouldn’t say criticism or 
negativity, but people get surprised you’re 
an engineer and when they know I’m a girl 
they’re surprised most of the time. [Eco: 
Were there any female professors at Uni? 
Were there any women in the renewable 
energy area?] Yeah there were several. 

Actually a few, not a majority but there’s 
several professors and PhD’s. But I will say 
still more males than females. 
Hana Said: Well in saying that, I guess 
Leonie pointed out women aren’t taken as 
seriously as men. They think women are less 
educated or less smart or whatever. Did you 
ever feel that way, in any of these things? 
Were you ever considered a lesser person I 
guess? Did you ever feel men dominated I 
guess? Did it ever make you feel small? 
Lois Yutong Li: I wouldn’t say boys are 
smarter than girls, but boys over the years 
have probably moved towards mathematics, 
physics, chemistry, and those things, which 
the engineering industry requires. That’s 
probably the reason males dominate this 
industry, where historically we’ve seen 
women who’ve been good at the arts, 
literature, things like that. And it’s another 
kind of smart, so I think if it’s EQ or IQ wise 
they’re equal. They’re the same, it just 
depends on the careers, the industries we 
get involved in. [Eco: Do you think if there 
was no bias in society it would be di� erent? 
That maybe people would go more into PV 
and things like that?]
Leonie deJager: That’s what I was saying; 
I still think there’s a stigmatism around the 
industry that it’s a male dominated industry. 
Jennifer Hilder: I don’t think it’s that bad 
but it is still a male dominated industry and 
if you were to go out on a site then the 
people installing this stu�  will probably be 
all male. 

SECONDARY INJECTION AND 
POWER QUALITY TESTING
Our testing and commissioning team offers comprehensive testing services 
to the commercial and industrial solar installers. With the changes to AS/
NZS 4777:2015 the grid connected solar systems above 30kW must install 
grid protection relays and requires secondary injection testing to prove that 
the correct operation of the protection relay as per the parameters set by the 
DNSP. 

Some DNSP’s also require power quality readings with the solar system 
connected and disconnected as part of their requirements to approve solar 
systems.
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WOMEN IN RENEWABLES

WHO’S WHO AT RFI:
Hana Said:  Customer 
Experience Team and Sales
Jennifer Hilder: Customer 
Experience Team
Leonie deJager: Customer 
Experience Manager
Lois Yutong Li: Solar Engineer 
and Product Manager
Alkyra Hutchison-Menzer: 
Solar Product Manager

Smashing the glass the ceiling
RFI is a global technology solutions company- designing, manufacturing and suppling solutions 
around the globe to over 90 countries. In the solar industry, RFI continues to be one of Australia’s 
largest wholesalers, designers and integrators. RFI has been a trusted brand in solar power, 
wireless coverage and IoT technology since 1979. 

But not only is RFI an Australian success story in terms of distribution, they are leading the 
charge when it comes to creating an equal playing field with gender. 

In an exclusive interview with 
Ecogeneration, the female employees of 
RFI discuss their experiences working in 

the renewables sector and how the tide of 
change is happening…albeit slowly.

As women working in renewables are you 

keen to see a greater gender balance or 

is the sector evolving naturally?

Hana Said: I think businesses generally are 
try to keep equilibrium in gender equality, but 
I can see it’s also naturally evolving. 
Jennifer Hilder: I do think that it’s 
evolving naturally, however I think it could 
happen a little bit quicker. I think that 
although there are women’s roles and 
women in different roles especially within 
RFI, I feel there should be more of it. It’s 
still a very male-dominated industry. I think 
we’re probably above [other organisations] 
and I’d base that on the percentage of phone 
calls we receive from women vs men.

Leonie deJager: Absolutely I’d like to see 
more women around. We’re getting there 
but the pace is kind of slow and I think we 
could get there a bit faster if we encouraged 
women more. Often in our male dominated 
industry, there’s the implication that men 
know more than women, so I think if we got 
rid of that stigmatism that would naturally 
encourage women to join in and go for it.
Lois Yutong Li: I would say at the moment 
that it’s a sector evolving naturally. Within 
RFI, we’ve got more female co-workers 
involved.  When I go outside or when I 
attend an exhibition or when I attend a 
training session most of the attendees are 
male and people are surprised to hear 
there’s a female and she’s an engineer. 
Alkyra Hutchison-Menzer: Always keen to 
see more women getting involved in 
technical roles. It’s a very heavily male-
dominated industry and I think that’s very 
true of most technical industries. Having 

said that there’s more and more of us coming 
into the market, both in management roles 
and support roles and in trade roles. I think 
that’s absolutely fantastic but it is still heavily 
male-dominated.

Do you feel there is adequate 

professional development for women in 

this sector?

Hana Said: That’s a great question. I’m glad 
you’ve asked. I think its okay for now. What 
are they doing for men that they aren’t doing 
for women?
Jennifer Hilder: I’m going to say yes, I do 
believe there is, because if any of us wanted 
to do something, then we wouldn’t be 
stopped. I went and did a TAFE course and I 
was the only woman in the TAFE course at 
the time, but I went and did it. 
Leonie DeJager: Yes. Really, there’s 
nothing we can’t do that men can, it’s just 
that I think sometimes we might feel like 
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say she’s a woman, 99% of the time they say, 
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happens quite often in the industry we’re in. 
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that if we had a male in our team, like when 
we used to they used to prefer to go to them, 
which we don’t have now!
Alkyra Hutchison-Menzer: That’s a really 
interesting one. In terms of negativity no. 
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been quite pronounced and it’s sometimes 
fl attering and sometimes insulting.  The 
astonishment that a female can know what 
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certainly in some aspects, when someone 
calls through for help and thinks they’re 
talking to a receptionist but realises when 
they start talking to you that you know what 
you’re talking about, there’s a pause on the 
other end of the phone and they mentally 
change gears and know that I can help. To be 
honest, sometimes it’s annoying. But in terms 
of negative response, no, not so much. More 
surprise than anything else.
Lois Yutong Li: I wouldn’t say criticism or 
negativity, but people get surprised you’re 
an engineer and when they know I’m a girl 
they’re surprised most of the time. [Eco: 
Were there any female professors at Uni? 
Were there any women in the renewable 
energy area?] Yeah there were several. 

Actually a few, not a majority but there’s 
several professors and PhD’s. But I will say 
still more males than females. 
Hana Said: Well in saying that, I guess 
Leonie pointed out women aren’t taken as 
seriously as men. They think women are less 
educated or less smart or whatever. Did you 
ever feel that way, in any of these things? 
Were you ever considered a lesser person I 
guess? Did you ever feel men dominated I 
guess? Did it ever make you feel small? 
Lois Yutong Li: I wouldn’t say boys are 
smarter than girls, but boys over the years 
have probably moved towards mathematics, 
physics, chemistry, and those things, which 
the engineering industry requires. That’s 
probably the reason males dominate this 
industry, where historically we’ve seen 
women who’ve been good at the arts, 
literature, things like that. And it’s another 
kind of smart, so I think if it’s EQ or IQ wise 
they’re equal. They’re the same, it just 
depends on the careers, the industries we 
get involved in. [Eco: Do you think if there 
was no bias in society it would be di� erent? 
That maybe people would go more into PV 
and things like that?]
Leonie deJager: That’s what I was saying; 
I still think there’s a stigmatism around the 
industry that it’s a male dominated industry. 
Jennifer Hilder: I don’t think it’s that bad 
but it is still a male dominated industry and 
if you were to go out on a site then the 
people installing this stu�  will probably be 
all male. 
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Our testing and commissioning team offers comprehensive testing services 
to the commercial and industrial solar installers. With the changes to AS/
NZS 4777:2015 the grid connected solar systems above 30kW must install 
grid protection relays and requires secondary injection testing to prove that 
the correct operation of the protection relay as per the parameters set by the 
DNSP. 

Some DNSP’s also require power quality readings with the solar system 
connected and disconnected as part of their requirements to approve solar 
systems.
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Smashing the glass the ceiling
RFI is a global technology solutions company- designing, manufacturing and suppling solutions 
around the globe to over 90 countries. In the solar industry, RFI continues to be one of Australia’s 
largest wholesalers, designers and integrators. RFI has been a trusted brand in solar power, 
wireless coverage and IoT technology since 1979. 

But not only is RFI an Australian success story in terms of distribution, they are leading the 
charge when it comes to creating an equal playing field with gender. 

In an exclusive interview with 
Ecogeneration, the female employees of 
RFI discuss their experiences working in 

the renewables sector and how the tide of 
change is happening…albeit slowly.

As women working in renewables are you 

keen to see a greater gender balance or 

is the sector evolving naturally?

Hana Said: I think businesses generally are 
try to keep equilibrium in gender equality, but 
I can see it’s also naturally evolving. 
Jennifer Hilder: I do think that it’s 
evolving naturally, however I think it could 
happen a little bit quicker. I think that 
although there are women’s roles and 
women in different roles especially within 
RFI, I feel there should be more of it. It’s 
still a very male-dominated industry. I think 
we’re probably above [other organisations] 
and I’d base that on the percentage of phone 
calls we receive from women vs men.

Leonie deJager: Absolutely I’d like to see 
more women around. We’re getting there 
but the pace is kind of slow and I think we 
could get there a bit faster if we encouraged 
women more. Often in our male dominated 
industry, there’s the implication that men 
know more than women, so I think if we got 
rid of that stigmatism that would naturally 
encourage women to join in and go for it.
Lois Yutong Li: I would say at the moment 
that it’s a sector evolving naturally. Within 
RFI, we’ve got more female co-workers 
involved.  When I go outside or when I 
attend an exhibition or when I attend a 
training session most of the attendees are 
male and people are surprised to hear 
there’s a female and she’s an engineer. 
Alkyra Hutchison-Menzer: Always keen to 
see more women getting involved in 
technical roles. It’s a very heavily male-
dominated industry and I think that’s very 
true of most technical industries. Having 

said that there’s more and more of us coming 
into the market, both in management roles 
and support roles and in trade roles. I think 
that’s absolutely fantastic but it is still heavily 
male-dominated.

Do you feel there is adequate 

professional development for women in 

this sector?

Hana Said: That’s a great question. I’m glad 
you’ve asked. I think its okay for now. What 
are they doing for men that they aren’t doing 
for women?
Jennifer Hilder: I’m going to say yes, I do 
believe there is, because if any of us wanted 
to do something, then we wouldn’t be 
stopped. I went and did a TAFE course and I 
was the only woman in the TAFE course at 
the time, but I went and did it. 
Leonie DeJager: Yes. Really, there’s 
nothing we can’t do that men can, it’s just 
that I think sometimes we might feel like 
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Fronius deliver on meeting the 
needs of Charles Sturt 
University’s CSU initiatives.

Higher education

1.77 MW across multiple roof-tops no 
problem for the Fronius SYMO thanks to 
its superflex design.

Charles Sturt University, declared 
Australia‘s first official carbon neutral 
university in 2016, has taken another 
significant step toward a clean energy 
future by installing a 1.77 MW PV system. 
All with different orientations, this project 
was installed across 17 roof-tops at CSU’s 
Wagga Wagga campus in NSW. Thanks to a 
combination of flexibility, quality and cost-
effectiveness, Fronius Symo and Fronius 
Eco inverters were chosen to power the 
project. 

Comprising 6,012 solar panels and 
expected to power the equivalent of 
approximately 400 typical Australian 
households, this 1.77 MW system was 
recently commissioned after a six month 
construction period. It will produce around 
20% of the University’s total electricity 
consumption - approximately 2,700,000 
kWh per year.

Declared Australia‘s first official carbon 
neutral university in 2016, the PV system 
forms part of the Charles Sturt University‘s 

(CSU) broader sustainability initiatives. “It 
will reduce greenhouse gas emissions by 
2,513 tonnes CO2-e compared to 
conventional grid-sourced electricity, 
making a significant contribution to 
reducing the University’s carbon footprint,” 
said CSU green manager, Edward Maher.

The Fronius Eco project inverter was 
chosen to optimise costs for this large-scale 
project. Its high power density, installation 
flexibility and integrated components 
helped save time and money, while other 
factors such as Fronius PC board 
replacement technology and active cooling 
technology ensured the lowest ongoing 
costs and highest returns over the lifetime 
of the system. Combining the advantages of 
the Fronius Eco with the flexibility of the 
Fronius Symo (thanks to its broad input 
voltage range and two MPPT (Maximum 
Power Point Trackers) optimised system 
design and maximised energy generation by 
allowing multiple-roof-orientations and 
asymmetrical strings to be incorporated. 
Furthermore, both products share the same 
open data communication protocols, 
ensuring ease of integration into existing 
building management systems, a key 
requirement for the project. 

“We utilised Fronius inverters and 
metering solutions at CSU as they are 
economical and possess flexible design, yet 
they‘re reliable and high-performing.  

[Fronius solutions are also] backed by local 
support and are easily integrated into 
existing building management systems,” 
commented Todae Solar, who won the 
tender to design and install the system.

THE PROJECT:

THE CHALLENGE:

• Cost optimisation
•  17 mulit-orientated roof-tops
• Integration into existing building 

management systems

FRONIUS SOLUTION:

• Cost-effective, project-optimised 
Fronius Eco inverter 

• Fronius Symo SuperFlex design 
• Fronius SnapINverter open data 

communication

SYSTEM HIGHLIGHTS: 
• Immediate financial benefits – 

system expected to produce around 
2,700,000 kWh in its first year and 
will pay for itself via savings on 
electricity bills

Size of installation

1770 kWp

System type

Roof-top installation

Inverter

2 x Fronius Symo 10.0-3-M, 1 x Fronius 
Symo 15.0-3-M, 
16 x Fronius Symo 20.0-3-M, 40 x 
Fronius Eco 25.0-3-S

Commissioned

Late 2017

Annual yield

2,700,000 kWh

CO
2
 savings / year

2,513 tonnes

Self consumption rate
18%
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problem for the Fronius SYMO thanks to 
its superflex design.

Charles Sturt University, declared 
Australia‘s first official carbon neutral 
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significant step toward a clean energy 
future by installing a 1.77 MW PV system. 
All with different orientations, this project 
was installed across 17 roof-tops at CSU’s 
Wagga Wagga campus in NSW. Thanks to a 
combination of flexibility, quality and cost-
effectiveness, Fronius Symo and Fronius 
Eco inverters were chosen to power the 
project. 
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expected to power the equivalent of 
approximately 400 typical Australian 
households, this 1.77 MW system was 
recently commissioned after a six month 
construction period. It will produce around 
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consumption - approximately 2,700,000 
kWh per year.

Declared Australia‘s first official carbon 
neutral university in 2016, the PV system 
forms part of the Charles Sturt University‘s 

(CSU) broader sustainability initiatives. “It 
will reduce greenhouse gas emissions by 
2,513 tonnes CO2-e compared to 
conventional grid-sourced electricity, 
making a significant contribution to 
reducing the University’s carbon footprint,” 
said CSU green manager, Edward Maher.

The Fronius Eco project inverter was 
chosen to optimise costs for this large-scale 
project. Its high power density, installation 
flexibility and integrated components 
helped save time and money, while other 
factors such as Fronius PC board 
replacement technology and active cooling 
technology ensured the lowest ongoing 
costs and highest returns over the lifetime 
of the system. Combining the advantages of 
the Fronius Eco with the flexibility of the 
Fronius Symo (thanks to its broad input 
voltage range and two MPPT (Maximum 
Power Point Trackers) optimised system 
design and maximised energy generation by 
allowing multiple-roof-orientations and 
asymmetrical strings to be incorporated. 
Furthermore, both products share the same 
open data communication protocols, 
ensuring ease of integration into existing 
building management systems, a key 
requirement for the project. 

“We utilised Fronius inverters and 
metering solutions at CSU as they are 
economical and possess flexible design, yet 
they‘re reliable and high-performing.  

[Fronius solutions are also] backed by local 
support and are easily integrated into 
existing building management systems,” 
commented Todae Solar, who won the 
tender to design and install the system.
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TRAINING | SOLAR INSTALLER

partnership with Global Sustainability 
Energy Solutions (GSES), ran a series of 
bespoke training sessions for accredited 
professionals to expand their knowledge of 
medium-scale systems.  Each session sold 
out within 24 hours with additional sessions 
commissioned to meet demand.

The Victorian Skills Commissioner has 
recognised demand for such training and 
has authorised the development of formal 
training units designed to upskill solar 
professionals for the design and installation 
of medium-scale systems.  The Clean 
Energy Council is represented on the sector 
advisory committee and development is 
currently in its early stages.

While there is a clear demand for specific 
training, some may ask why additional 
training is required where such systems are 
modular and, in general, the same 
Australian/New Zealand standards are 
referenced.  

The following sections detail concerns 
not typically found in residential-scale 
systems.

SAVING INTERFACE: PROTECTION 
REQUIREMENTS
According to the inverter installation 
standard, central protection is required for 
medium-scale systems.

In additional to the in-built inverter 
operation settings and additional phase 
balance and anti-islanding protection, 
central voltage and frequency protection 
requirements exist.  Where voltage and 
frequency thresholds are exceeded, the 
central protection shall respond by 
disconnecting all inverter energy systems by 
automatic operation of a disconnection 
device located adjacent to the inverter main 
switch – or similar.  Fail-safe operation 
mechanisms are mandatory and solid state 
devices shall not be used.

Note that the inverter energy system 
protection settings shall also meet the 
requirements of the relevant electricity 
distributor.

PERFORMANCE ANXIETY:  
FINANCIAL AND SYSTEM 
PERFORMANCE
Typically, the installation of a medium-scale 
system is driven by a financial imperative.  
As such, it is essential that systems are 
suitably designed and modelled to 
demonstrate a project’s financial viability.  
Importantly, there is limited incentive for 
exporting generated electricity, especially 
where export limitation is mandatory. 

System designers must obtain a site-
specific load profile (consumption data) 
either through network service provider 
data, a third party logging device or, at 
worst, calculation based on known loads 
(vaguely similar to calculating maximum 
demand). 

Additionally, high resolution – for 
example, hourly – performance data should 
be calculated, taking into account factors 
including inverter clipping, export 
limitation, shading, module degradation and 
volt-watt response.

Performance data can then be overlaid 
with consumption data to determine the net 
impact on the site’s electricity usage.

A financial viability assessment can be 
determined and should include 
considerations such as payback period, 
return on investment, net present value, 
increasing electricity import costs, 
component replacement costs; and operation 
and maintenance.  Naturally, large-scale or 
small-scale renewable energy certificates 
are another important factor.

WHERE DOES IT END?
There are a myriad of other considerations 
for medium-scale systems including, but not 
limited to: network preapproval, building 
structural considerations, alternate 
mounting system installation methods, 
restricted access, DC overcurrent 

protection, DC cable selection and 
installation, AC voltage rise from multiple 
inverters, potential induced degradation, 
effect on site AC power factor, system 
monitoring, backup generator isolation, 
inverter installation location, export 
limitation, power purchase agreements, and 
system and component warranties.

CONCLUSION
As the demand for medium-scale systems 
increases, it’s important that solar 
professionals continue to upskill and keep 
up to date with the requirements of 
distributors and Standards.  

As installation volumes and system 
capacities increase it’s likely that further 
electrical installation and network 
safeguards will increase further, 
contributing to a specialisation within the 
solar industry.

Until formal training units are developed 
solar professionals should consider 
undertaking their own research by 
reviewing applicable Standards, 
undertaking product training sessions for 
medium-scale components, and attending 
custom medium-scale training from 
reputable providers. 

To go onto the waitlist for future 
medium-scale training run by the Clean 
Energy Council, email your interest to 
accreditation@cleanenergycouncil.org.au 

A financial viability assessment can be determined 
and should include considerations such as payback 
period, return on investment, net present value, 
increasing electricity import costs, component 
replacement costs; and operation and maintenance.  
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The size of the average “behind the meter” grid-connected photovoltaic system capacity has 
steadily increased over the last decade. For rooftop systems under 100 kW, the strongest area of 
growth has been in the band from 10 kW to 100 kW.  

Medium scale at large 

SOLAR INSTALLER | TRAINING

Luke Pickles, 
Team Leader – 
Accreditation 
Stakeholder 
Engagement.

above the traditional residential scale.
Based on certain technical thresholds in 

relevant Australian/New Zealand 
Standards, this article will refer to “medium 
scale” systems as those in the range from 
30-240kW.  Note, however, the conventional 
classification of medium-scale is between 
100kW and 5MW.  

BUILDING SPECIFIC SKILLS FOR 
MEDIUM-SCALE SYSTEMS
In mid-2017 the Clean Energy Council, in 

Large organisations – including 
universities, schools and government 
bodies – are increasingly investing in 

larger rooftop systems and helping to drive 
the growth in this market.  Other factors 
which have contributed to this include rises 
in electricity prices and lower turnkey 
system costs which have made the 
investments financially justifiable. 

Substantial business and professional 
opportunities exist for those who can reach 
this market and design and install systems P
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partnership with Global Sustainability 
Energy Solutions (GSES), ran a series of 
bespoke training sessions for accredited 
professionals to expand their knowledge of 
medium-scale systems.  Each session sold 
out within 24 hours with additional sessions 
commissioned to meet demand.
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recognised demand for such training and 
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training units designed to upskill solar 
professionals for the design and installation 
of medium-scale systems.  The Clean 
Energy Council is represented on the sector 
advisory committee and development is 
currently in its early stages.

While there is a clear demand for specific 
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modular and, in general, the same 
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REQUIREMENTS
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As such, it is essential that systems are 
suitably designed and modelled to 
demonstrate a project’s financial viability.  
Importantly, there is limited incentive for 
exporting generated electricity, especially 
where export limitation is mandatory. 

System designers must obtain a site-
specific load profile (consumption data) 
either through network service provider 
data, a third party logging device or, at 
worst, calculation based on known loads 
(vaguely similar to calculating maximum 
demand). 

Additionally, high resolution – for 
example, hourly – performance data should 
be calculated, taking into account factors 
including inverter clipping, export 
limitation, shading, module degradation and 
volt-watt response.

Performance data can then be overlaid 
with consumption data to determine the net 
impact on the site’s electricity usage.

A financial viability assessment can be 
determined and should include 
considerations such as payback period, 
return on investment, net present value, 
increasing electricity import costs, 
component replacement costs; and operation 
and maintenance.  Naturally, large-scale or 
small-scale renewable energy certificates 
are another important factor.

WHERE DOES IT END?
There are a myriad of other considerations 
for medium-scale systems including, but not 
limited to: network preapproval, building 
structural considerations, alternate 
mounting system installation methods, 
restricted access, DC overcurrent 

protection, DC cable selection and 
installation, AC voltage rise from multiple 
inverters, potential induced degradation, 
effect on site AC power factor, system 
monitoring, backup generator isolation, 
inverter installation location, export 
limitation, power purchase agreements, and 
system and component warranties.

CONCLUSION
As the demand for medium-scale systems 
increases, it’s important that solar 
professionals continue to upskill and keep 
up to date with the requirements of 
distributors and Standards.  

As installation volumes and system 
capacities increase it’s likely that further 
electrical installation and network 
safeguards will increase further, 
contributing to a specialisation within the 
solar industry.

Until formal training units are developed 
solar professionals should consider 
undertaking their own research by 
reviewing applicable Standards, 
undertaking product training sessions for 
medium-scale components, and attending 
custom medium-scale training from 
reputable providers. 

To go onto the waitlist for future 
medium-scale training run by the Clean 
Energy Council, email your interest to 
accreditation@cleanenergycouncil.org.au 

A financial viability assessment can be determined 
and should include considerations such as payback 
period, return on investment, net present value, 
increasing electricity import costs, component 
replacement costs; and operation and maintenance.  
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The size of the average “behind the meter” grid-connected photovoltaic system capacity has 
steadily increased over the last decade. For rooftop systems under 100 kW, the strongest area of 
growth has been in the band from 10 kW to 100 kW.  
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above the traditional residential scale.
Based on certain technical thresholds in 

relevant Australian/New Zealand 
Standards, this article will refer to “medium 
scale” systems as those in the range from 
30-240kW.  Note, however, the conventional 
classification of medium-scale is between 
100kW and 5MW.  

BUILDING SPECIFIC SKILLS FOR 
MEDIUM-SCALE SYSTEMS
In mid-2017 the Clean Energy Council, in 

Large organisations – including 
universities, schools and government 
bodies – are increasingly investing in 

larger rooftop systems and helping to drive 
the growth in this market.  Other factors 
which have contributed to this include rises 
in electricity prices and lower turnkey 
system costs which have made the 
investments financially justifiable. 

Substantial business and professional 
opportunities exist for those who can reach 
this market and design and install systems P
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What a year!

CEC REPORT

Clean Energy Council chief executive 
Kane Thornton said the 1.1 GW of 
new rooftop solar capacity last year 

was the most in Australian history, eclipsing 
the previous record in 2012. And the 16 
large-scale renewable energy projects 
completed during the year added 700 MW 
of new generation to the mix.

“Perhaps most signifi cantly, the large-
scale renewable projects either under 
construction or which had attracted fi nance 
add up to more than seven times the amount 
of work completed in 2017. These 50 projects 
add up to 5300 MW of new capacity and 
5750 direct jobs,” Thornton said.

“There are now enough projects in the 
system to meet the 2020 Renewable Energy 
Target (RET). Given we were only about 
halfway to the large-scale target at the 
beginning of 2017, it shows the remarkable 

The Clean Energy Council recently released the Clean Energy Australia Report for 2017 and from 
all indications it was a bumper year for the renewables sector.

AUSTRALIAN CLEAN ENERGY 2017

Hydro 33.9%

Bioenergy 9.7%

Small-scale solar PV 20.3%

Medium-scale solar PV 0.5%

Solar thermal 0.1%

Wind 33.8%

Large-scale solar PV 1.8%

RENEWABLE GENERATION 
BY TECHNOLOGY TYPE

ANNUAL ELECTRICITY 
GENERATION IN 2017

Renewables 17%

Fossil fuels 83%

ENERGY STORAGE
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level of deal-making and project activity 
during the year. However, it also shows that 
long-term bipartisan policy has been critical 
for investment in the energy sector, and that 
policy certainty beyond 2020 is becoming 
increasingly urgent.”    

The 2018 Clean Energy Australia report is 
a summary of the previous year in clean 
energy and provides insight into the exciting 
future for the sector.

One of the changes from previous years 
says the CEC is hydro generation which was 
signifi cantly down in 2017 compared to the 
year before, mostly as a result of reduced 
rainfall in key catchment areas. While the 
drop in hydro was mostly o� set by a rise in 
other kinds of renewable energy generation, 
the overall percentage of clean energy in the 
national mix dipped slightly from 17.3 to 17%.  

“The RET has been the key policy 
encouraging investment in both small and 
large-scale renewable energy, and the large 
number of projects which will come online 
over the next few years is predicted to 
reduce power prices by an average of 6.2%,” 
Thornton said.

“With the 2020 target now in hand, the 
whole energy sector is looking for policy 
certainty that will enable it to continue to 
invest far beyond 2020.

“The development of the National Energy 
Guarantee seems to be heading in the right 
direction, but the level of emissions 
reduction currently planned under the 
policy is unlikely to encourage the new 
renewable energy to continue to drive down 
power prices as our old coal power plants 
continue to close,” Thornton said.

Highlights from the report include:
• 2017 was a record year for large-scale 

renewable energy, with over $10 billion 
worth of large-scale projects reaching 
financial close during the year. This 
investment will deliver 5300 MW of 
new generating capacity and 5750 new 
direct jobs

• It was also a record year for rooftop solar 
power, with 1.1 GW of new generating 
capacity installed

• 12% of the 172,000 solar power systems 
installed in 2017 included a battery, up 
from 5% the year before. NSW is leading 
the charge, with more than 40% of the 
national storage installations occurring in 
the state

• The installation rate of household 
batteries across the country tripled in 
2017, rising to 20,789 units from 6750 the 
year before

• The world’s largest lithium ion battery 
was completed in 2017 in South Australia. 
The Hornsdale Power Reserve, which was 
built by Tesla in South Australia

• 16 new projects were completed during 
2017, including four solar power plants 
and fi ve wind farms

• Wind and hydro contributed almost 
identical amounts of power to the 
electricity system for the fi rst time, with 
each accounting for just over a third of the 
renewable energy generated during 2017 
and 5.7% of total national electricity 
generation

• Power prices are expected to fall just 
over 6% on average over the next two 
years as more wind and solar power 
comes online. 

With the 2020 target 
now in hand, the whole 
energy sector is looking 
for policy certainty that 
will enable it to 
continue to invest far 
beyond 2020. 

Kane Thornton

CONSUMER ELECTRICITY BILLS
Percentage increase from 2006-2016

WIND AND SOLAR GENERATION
Percentage increase from 2006-2016

POWER PRICE INCREASES VS POWER FROM WIND AND SOLAR
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TAS 88%

WA 14%

VIC 16%

QLD 8%

SA 45%

NSW 11%

RENEWABLE ENERGY 
PENETRATION BY STATE

1  BUNDABERG QLD 4670
 11,060 installations/38,975 kW capacity

2  HERVEY BAY QLD 4655
 9673 installations/31,637 kW capacity

3  MANDURAH WA 6210
 10,303 installations/30,013 kW capacity

4  MACKAY QLD 4740
 6850 installations/29,778 kW capacity

5  WANGARA AND WANNEROO WA 6065
 7822 installations/28,526 kW capacity

6  TOOWOOMBA QLD 4350
 7915 installations/28,319 kW capacity

7  NERANG AND CARRARA QLD 4211
 7332 installations/26,867 kW capacity

8  CALOUNDRA QLD 4551
 8612 installations/26,147 kW capacity

9  BEENLEIGH QLD 4207
 6594 installations/23,869 kW capacity

10 CAIRNS QLD 4870
 5034 installations/23,206 kW capacity

TOP TEN SOLAR POSTCODES  
IN AUSTRALIA – BY CAPACITY

CLEAN ENERGY AUSTRALIA 2018
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level of deal-making and project activity 
during the year. However, it also shows that 
long-term bipartisan policy has been critical 
for investment in the energy sector, and that 
policy certainty beyond 2020 is becoming 
increasingly urgent.”    

The 2018 Clean Energy Australia report is 
a summary of the previous year in clean 
energy and provides insight into the exciting 
future for the sector.

One of the changes from previous years 
says the CEC is hydro generation which was 
signifi cantly down in 2017 compared to the 
year before, mostly as a result of reduced 
rainfall in key catchment areas. While the 
drop in hydro was mostly o� set by a rise in 
other kinds of renewable energy generation, 
the overall percentage of clean energy in the 
national mix dipped slightly from 17.3 to 17%.  

“The RET has been the key policy 
encouraging investment in both small and 
large-scale renewable energy, and the large 
number of projects which will come online 
over the next few years is predicted to 
reduce power prices by an average of 6.2%,” 
Thornton said.

“With the 2020 target now in hand, the 
whole energy sector is looking for policy 
certainty that will enable it to continue to 
invest far beyond 2020.

“The development of the National Energy 
Guarantee seems to be heading in the right 
direction, but the level of emissions 
reduction currently planned under the 
policy is unlikely to encourage the new 
renewable energy to continue to drive down 
power prices as our old coal power plants 
continue to close,” Thornton said.

Highlights from the report include:
• 2017 was a record year for large-scale 

renewable energy, with over $10 billion 
worth of large-scale projects reaching 
financial close during the year. This 
investment will deliver 5300 MW of 
new generating capacity and 5750 new 
direct jobs

• It was also a record year for rooftop solar 
power, with 1.1 GW of new generating 
capacity installed

• 12% of the 172,000 solar power systems 
installed in 2017 included a battery, up 
from 5% the year before. NSW is leading 
the charge, with more than 40% of the 
national storage installations occurring in 
the state

• The installation rate of household 
batteries across the country tripled in 
2017, rising to 20,789 units from 6750 the 
year before

• The world’s largest lithium ion battery 
was completed in 2017 in South Australia. 
The Hornsdale Power Reserve, which was 
built by Tesla in South Australia

• 16 new projects were completed during 
2017, including four solar power plants 
and fi ve wind farms

• Wind and hydro contributed almost 
identical amounts of power to the 
electricity system for the fi rst time, with 
each accounting for just over a third of the 
renewable energy generated during 2017 
and 5.7% of total national electricity 
generation

• Power prices are expected to fall just 
over 6% on average over the next two 
years as more wind and solar power 
comes online. 

With the 2020 target 
now in hand, the whole 
energy sector is looking 
for policy certainty that 
will enable it to 
continue to invest far 
beyond 2020. 

Kane Thornton

CONSUMER ELECTRICITY BILLS
Percentage increase from 2006-2016

WIND AND SOLAR GENERATION
Percentage increase from 2006-2016

POWER PRICE INCREASES VS POWER FROM WIND AND SOLAR

136% 3%

118% 8%

109% 6%

87% 48%

85% 13%

66% 12%

CLEANENERGYCOUNCIL.ORG.AU/CLEANENERGYAUSTRALIA

TAS 88%

WA 14%

VIC 16%

QLD 8%

SA 45%

NSW 11%

RENEWABLE ENERGY 
PENETRATION BY STATE

1  BUNDABERG QLD 4670
 11,060 installations/38,975 kW capacity

2  HERVEY BAY QLD 4655
 9673 installations/31,637 kW capacity

3  MANDURAH WA 6210
 10,303 installations/30,013 kW capacity

4  MACKAY QLD 4740
 6850 installations/29,778 kW capacity

5  WANGARA AND WANNEROO WA 6065
 7822 installations/28,526 kW capacity

6  TOOWOOMBA QLD 4350
 7915 installations/28,319 kW capacity

7  NERANG AND CARRARA QLD 4211
 7332 installations/26,867 kW capacity

8  CALOUNDRA QLD 4551
 8612 installations/26,147 kW capacity

9  BEENLEIGH QLD 4207
 6594 installations/23,869 kW capacity

10 CAIRNS QLD 4870
 5034 installations/23,206 kW capacity

TOP TEN SOLAR POSTCODES  
IN AUSTRALIA – BY CAPACITY

CLEAN ENERGY AUSTRALIA 2018

* NSW includes the ACT
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was that with the introduction of discount 
factors for commercial lighting on 1 
February and 1 May would see certificate 
creation from the scheme’s dominant 
methodology decline sharply. While VEEC 
submissions in fact rebounded across May 
and June there are those who believe it is a 
temporary bounce owing to the pulling 
forward of activity to get ahead of the 
changes. July and August will likely prove a 
pivotal period for the market as it will 
provide an insight into VEEC installation 
activity and hence submission numbers 
after the full changes have been 
implemented.

The spot ESC market was rangebound 
across May and June with prices in the 
$22.50-$24.50 range previlaing across the 
period. There was some reprieve in the solid 
run of registrations seen from late February 
to late April, with many participnats stuck 
in audit during May. The pause did not last 
longer than that however, with June 
enjoying its usual spike as a result of the 
deadline for 2017 vintage ESC creations 
which comes at the end of that month. 
While June 2017 also yielded a large ESC 
volume, the months following saw a sharp 
reduction in ESC registrations and 
participants will be keeping a close eye on 
the numbers to see whether the same is 
repeated this year.  
The above information has been provided by 
TFS Green and relates, unless otherwise 
indicated, to the spot prices in Australian 
dollars, as of 27th June 2018. 
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• Australia’s  first EV charging course based on  
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• All Centres from June
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Small-scale Technology Certifi cate 
(STC) market 
Following a period of stable pricing in which 
the spot STC market sat around the $38.50 
mark after the conclusion of Q1 surrender 
(28th April), there were many who believed 
the market had found a bottom and would 
naturally increase in the lead up to Q2 
compliance (28th July). Until mid June this 
thesis appeared sound, yet what followed 
was instead a steady decline in prices which 
saw the market fall through the $38.00 
mark late in the month.

STC submission fi gures have remained 
well above the rate required by the 2018 
Small-scale Technology Percentage and it 
appears that based on the current rates of 

Large-scale Generation Certifi cate 
(LGC) market 
The latter part of the fi nancial year brought 
a steady decline in the LGC market with the 
spot, Cal 18 and Cal 19 markets all losing 
considerable ground. The softening appears 
to have stemmed from a lack of buying 
interest which many are ascribing to the 
repeated statements from the Clean Energy 
Regulator (CER) that it expects the market 
to remain in surplus throughout the Cal 18 
and Cal 19 compliance years and for the 
target to be fully met by the 2020 
compliance year.

In conditions of modest liquidity the spot 
market fell from the $84s in early May to 
breach the $79 mark in late June for the fi rst 
time since July 2017.

It must be said that there are many who 
continue to hold the belief that the project 
development forecasts pro� ered by the CER 
remain overly optimistic in terms of 
timeline and that delays will ultimately 
yield a di� erent short to medium term 
outcome. There is also the fact that spot 
LGC prices have been softer in the fi nal 
quarter of the last two fi nancial years which 
is leading some to describe this as a cyclical 
phenomenon rather than a fundamental 
one.

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 
effi ciency and carbon markets.

creation, the STC surplus will have reached 
its lowest point immediately after Q1 
compliance, with a minimum of 5.5m STCs 
likely to remain after each of the three 
remaining quarters of 2018. It is possible 
though, that the surplus may end up being 
larger than that if submissions grow further, 
with May having represented a new record 
for monthly installed solar capacity with 
131MW installed. 

Energy Effi ciency Markets (VEECs 
and ESCs)
The rise in spot VEEC prices was arrested 
across May and most of June with the 
decline in VEEC submissions reversed 
across the same period. The expectation 

DOMESTIC CREATION SPOT PRICE ($AU)

LGC - Large-scale Generation Certifi cates 207,624,827 78.00

STC - Small-scale Technology Certifi cates 196,635,234 37.80

VEEC - Victorian Energy Effi cient Certifi cates 48,884,626 24.75

ESC - NSW Energy Saving Certifi cates 24,369,501 23.00

INTERNATIONAL DEC ’18 PRICE (€) DEC ’18 PRICE ($AU)

EUA - European Emission Allowances 15.13 23.88

DAILY CLOSING SPOT STC PRICE VS SUBMISSIONS

Clean energy market wrap
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was that with the introduction of discount 
factors for commercial lighting on 1 
February and 1 May would see certificate 
creation from the scheme’s dominant 
methodology decline sharply. While VEEC 
submissions in fact rebounded across May 
and June there are those who believe it is a 
temporary bounce owing to the pulling 
forward of activity to get ahead of the 
changes. July and August will likely prove a 
pivotal period for the market as it will 
provide an insight into VEEC installation 
activity and hence submission numbers 
after the full changes have been 
implemented.

The spot ESC market was rangebound 
across May and June with prices in the 
$22.50-$24.50 range previlaing across the 
period. There was some reprieve in the solid 
run of registrations seen from late February 
to late April, with many participnats stuck 
in audit during May. The pause did not last 
longer than that however, with June 
enjoying its usual spike as a result of the 
deadline for 2017 vintage ESC creations 
which comes at the end of that month. 
While June 2017 also yielded a large ESC 
volume, the months following saw a sharp 
reduction in ESC registrations and 
participants will be keeping a close eye on 
the numbers to see whether the same is 
repeated this year.  
The above information has been provided by 
TFS Green and relates, unless otherwise 
indicated, to the spot prices in Australian 
dollars, as of 27th June 2018. 
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Small-scale Technology Certifi cate 
(STC) market 
Following a period of stable pricing in which 
the spot STC market sat around the $38.50 
mark after the conclusion of Q1 surrender 
(28th April), there were many who believed 
the market had found a bottom and would 
naturally increase in the lead up to Q2 
compliance (28th July). Until mid June this 
thesis appeared sound, yet what followed 
was instead a steady decline in prices which 
saw the market fall through the $38.00 
mark late in the month.

STC submission fi gures have remained 
well above the rate required by the 2018 
Small-scale Technology Percentage and it 
appears that based on the current rates of 

Large-scale Generation Certifi cate 
(LGC) market 
The latter part of the fi nancial year brought 
a steady decline in the LGC market with the 
spot, Cal 18 and Cal 19 markets all losing 
considerable ground. The softening appears 
to have stemmed from a lack of buying 
interest which many are ascribing to the 
repeated statements from the Clean Energy 
Regulator (CER) that it expects the market 
to remain in surplus throughout the Cal 18 
and Cal 19 compliance years and for the 
target to be fully met by the 2020 
compliance year.

In conditions of modest liquidity the spot 
market fell from the $84s in early May to 
breach the $79 mark in late June for the fi rst 
time since July 2017.

It must be said that there are many who 
continue to hold the belief that the project 
development forecasts pro� ered by the CER 
remain overly optimistic in terms of 
timeline and that delays will ultimately 
yield a di� erent short to medium term 
outcome. There is also the fact that spot 
LGC prices have been softer in the fi nal 
quarter of the last two fi nancial years which 
is leading some to describe this as a cyclical 
phenomenon rather than a fundamental 
one.

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 
effi ciency and carbon markets.

creation, the STC surplus will have reached 
its lowest point immediately after Q1 
compliance, with a minimum of 5.5m STCs 
likely to remain after each of the three 
remaining quarters of 2018. It is possible 
though, that the surplus may end up being 
larger than that if submissions grow further, 
with May having represented a new record 
for monthly installed solar capacity with 
131MW installed. 

Energy Effi ciency Markets (VEECs 
and ESCs)
The rise in spot VEEC prices was arrested 
across May and most of June with the 
decline in VEEC submissions reversed 
across the same period. The expectation 

DOMESTIC CREATION SPOT PRICE ($AU)

LGC - Large-scale Generation Certifi cates 207,624,827 78.00

STC - Small-scale Technology Certifi cates 196,635,234 37.80

VEEC - Victorian Energy Effi cient Certifi cates 48,884,626 24.75

ESC - NSW Energy Saving Certifi cates 24,369,501 23.00

INTERNATIONAL DEC ’18 PRICE (€) DEC ’18 PRICE ($AU)

EUA - European Emission Allowances 15.13 23.88

DAILY CLOSING SPOT STC PRICE VS SUBMISSIONS
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year on year. The first year of operation for 
the site resulted in a 14.75% ROI.

The success of the first installation 
inspired an innovative community solar 
project called Redmud Green Energy, which 
involves building small-scale solar farms on 
vacant, redundant agricultural land parcels.

Given the ample solar resources in the 
area, the project aims to help farmers and 
boost the Riverland economy.

“We wanted to offer land owners the 
opportunity to take advantage of South 
Australia’s volatile wholesale energy 
market,” said Yates.

“A project like this not only introduces an 
entirely new industry and commodity to our 
regional centre, but the scale of individual 
projects also means that we are able to 
source and employ technicians and supplies, 
which creates local jobs and strengthens our 
regional economy.”

To date 28 solar farms have been 
installed, with 34 additional sites earmarked 
for development, as more farmers in the 
region make the move to solar energy in 
their quest for sustainability. The projects 
were designed and built with the proven 
TRIO-50 three-phase string inverters from 
ABB. Their modular design and wide input 
voltage range for maximum flexibility as 
well as the reduced installation and 
maintenance cost are the ideal fit for these 
projects.

By selling energy to the National 
Electricity Market (NEM), farmers now 

With rural Australia being hit by 
successive droughts and poor crop 
prices farmers are struggling to 

earn a living, with many being forced to 
abandon their farms and incomes. However, 
a potential solution was identified by local 
business owner Mark Yates of Yates 
Electrical Services, based in Paringa, South 
Australia, who was convinced that solar 
energy could make a significant contribution 
to the sustainability of farming.

Yates teamed up with solar experts from 
ABB to bring sustainable renewable energy 
to the Riverland region and revitalize the 
local economy, bringing new opportunities 
to grape and citrus growers. The 
partnership is helping to harvest the sun’s 
rays and build a network of solar 
installations across Australia’s rural 
Riverland area. 

“I was convinced that these redundant 
land parcels could be used economically 
with a solar plant to ensure constant energy 
harvest and profitability. With solar, not 
only can farmers significantly reduce their 
own energy costs, but they can also sell 
surplus power back to the local energy 
retailer, taking advantage of the volatility of 
the wholesale energy market,” said Yates.

As he sought to build support for his 
innovative approach, Yates called on solar 
experts from ABB, knowing the company’s 
extensive experience and high level of 
technical support would help win the 
confidence of the farmers.

With forecasters predicting a rapid growth in renewable 
energy use in Australia, and farmers facing both 
environmental and economic challenges to their livelihood, 
ABB is helping transform the fortunes of Riverland farmers 
with the installation of sustainable solar plants

ABB solar solutions  
fuel Australian farm 
diversification

Adrian Amato from ABB Australia said: 
“We saw the opportunity to partner with 
Yates Electrical to put power back into the 
hands of the farming community and 
transform unused farming land, which was 
once dominated by fertile vineyards and 
citrus trees, into a powerful income stream.”

The first solar farms were installed in the 
Riverland in 2016 using six 27kW ABB TRIO 
inverters, housed in an on-site containerised 
solution. This was later reconfigured to take 
advantage of the versatility and durability of 
ABB TRIO-50 inverters. The project’s first 
prototype site, based in Renmark, South 
Australia went live in March, 2016. Based on 
calculations from data provided by AEMO 
(Australian Energy Market Operator), Yates 
Electrical Services forecasted a 10% ROI 

“Unlike Vineyards 
which require lots of 
care and attention, with 
the solar farm you 
don’t need to do 
anything but 
occasionally spray the 
weeds around it.” 

Sam Albanese
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have a second income stream, which in turn 
generates a stronger local economy.

Working together, Yates Electrical and 
ABB have handed power back to the region’s 
food producers, who are diversifying to 
succeed. One of Redmud Green Energy’s 
fi rst customers was local citrus and grape 
grower Sam Albanese, who replaced a block 
of under-producing vines with a solar farm.

The solar farm earned Sam a 15% return 
on investment and cut his power bill by one-
third. Unlike vineyards, the solar farm 
requires very little maintenance and 
Albanese has recently completed the 

installation of a second solar farm on 
another of his properties.

“Unlike vineyards which require lots of 
care and attention, with the solar farm you 
don’t need to do anything but occasionally 
spray the weeds around it. It makes good 
economic sense and it’s good for the 
environment, so it’s a win-win,” said 
Albanese.

The Redmud Green Energy project is 
successfully revitalizing the Riverland of 

Australia, with plans to develop further 
projects in the region.

“Farming the sun’s rays is a powerful new 
way for farmers to diversify. It’s about using 
the land in di� erent ways to deliver the best 
possible return that is kind to the 
environment and can revitalize the local 
economy. We’ve seen the fruits of this with 
the Yates project in Australia in what is set 
to be a clear trend for the future,” said 
Amato. P
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year on year. The first year of operation for 
the site resulted in a 14.75% ROI.

The success of the first installation 
inspired an innovative community solar 
project called Redmud Green Energy, which 
involves building small-scale solar farms on 
vacant, redundant agricultural land parcels.

Given the ample solar resources in the 
area, the project aims to help farmers and 
boost the Riverland economy.

“We wanted to offer land owners the 
opportunity to take advantage of South 
Australia’s volatile wholesale energy 
market,” said Yates.

“A project like this not only introduces an 
entirely new industry and commodity to our 
regional centre, but the scale of individual 
projects also means that we are able to 
source and employ technicians and supplies, 
which creates local jobs and strengthens our 
regional economy.”

To date 28 solar farms have been 
installed, with 34 additional sites earmarked 
for development, as more farmers in the 
region make the move to solar energy in 
their quest for sustainability. The projects 
were designed and built with the proven 
TRIO-50 three-phase string inverters from 
ABB. Their modular design and wide input 
voltage range for maximum flexibility as 
well as the reduced installation and 
maintenance cost are the ideal fit for these 
projects.

By selling energy to the National 
Electricity Market (NEM), farmers now 

With rural Australia being hit by 
successive droughts and poor crop 
prices farmers are struggling to 

earn a living, with many being forced to 
abandon their farms and incomes. However, 
a potential solution was identified by local 
business owner Mark Yates of Yates 
Electrical Services, based in Paringa, South 
Australia, who was convinced that solar 
energy could make a significant contribution 
to the sustainability of farming.

Yates teamed up with solar experts from 
ABB to bring sustainable renewable energy 
to the Riverland region and revitalize the 
local economy, bringing new opportunities 
to grape and citrus growers. The 
partnership is helping to harvest the sun’s 
rays and build a network of solar 
installations across Australia’s rural 
Riverland area. 

“I was convinced that these redundant 
land parcels could be used economically 
with a solar plant to ensure constant energy 
harvest and profitability. With solar, not 
only can farmers significantly reduce their 
own energy costs, but they can also sell 
surplus power back to the local energy 
retailer, taking advantage of the volatility of 
the wholesale energy market,” said Yates.

As he sought to build support for his 
innovative approach, Yates called on solar 
experts from ABB, knowing the company’s 
extensive experience and high level of 
technical support would help win the 
confidence of the farmers.

With forecasters predicting a rapid growth in renewable 
energy use in Australia, and farmers facing both 
environmental and economic challenges to their livelihood, 
ABB is helping transform the fortunes of Riverland farmers 
with the installation of sustainable solar plants

ABB solar solutions  
fuel Australian farm 
diversification

Adrian Amato from ABB Australia said: 
“We saw the opportunity to partner with 
Yates Electrical to put power back into the 
hands of the farming community and 
transform unused farming land, which was 
once dominated by fertile vineyards and 
citrus trees, into a powerful income stream.”

The first solar farms were installed in the 
Riverland in 2016 using six 27kW ABB TRIO 
inverters, housed in an on-site containerised 
solution. This was later reconfigured to take 
advantage of the versatility and durability of 
ABB TRIO-50 inverters. The project’s first 
prototype site, based in Renmark, South 
Australia went live in March, 2016. Based on 
calculations from data provided by AEMO 
(Australian Energy Market Operator), Yates 
Electrical Services forecasted a 10% ROI 

“Unlike Vineyards 
which require lots of 
care and attention, with 
the solar farm you 
don’t need to do 
anything but 
occasionally spray the 
weeds around it.” 

Sam Albanese
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have a second income stream, which in turn 
generates a stronger local economy.

Working together, Yates Electrical and 
ABB have handed power back to the region’s 
food producers, who are diversifying to 
succeed. One of Redmud Green Energy’s 
fi rst customers was local citrus and grape 
grower Sam Albanese, who replaced a block 
of under-producing vines with a solar farm.

The solar farm earned Sam a 15% return 
on investment and cut his power bill by one-
third. Unlike vineyards, the solar farm 
requires very little maintenance and 
Albanese has recently completed the 

installation of a second solar farm on 
another of his properties.

“Unlike vineyards which require lots of 
care and attention, with the solar farm you 
don’t need to do anything but occasionally 
spray the weeds around it. It makes good 
economic sense and it’s good for the 
environment, so it’s a win-win,” said 
Albanese.

The Redmud Green Energy project is 
successfully revitalizing the Riverland of 

Australia, with plans to develop further 
projects in the region.

“Farming the sun’s rays is a powerful new 
way for farmers to diversify. It’s about using 
the land in di� erent ways to deliver the best 
possible return that is kind to the 
environment and can revitalize the local 
economy. We’ve seen the fruits of this with 
the Yates project in Australia in what is set 
to be a clear trend for the future,” said 
Amato. P
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we are firmly looking 

to the future.

Trina Solar is the world’s leading provider of smart solar solutions, with a proud history of innovation. From PV 
products to integrated and connected solutions, Trina Solar continues to set industry standards with a focus 
on quality and reliability. We are creating the next generation of solar power, and a brighter future for the world.

Trina Solar is celebrating 20 years of innovation, but it’s just the beginning.
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renewable or solar aware. Many residential 
customers request information on batteries, 
hybrid systems and a large number have a 
desire to eventually defect from the grid. 
They are better informed today and their 
general understanding of how systems work, 
incentives available and knowledge of 
government policies, federally or locally has 
vastly improved. This, I believe has evoked a 
greater uptake of renewables. 

How mainstream will solar become in 

Australia in the next five years and why?

The next five years will see large changes 
for the solar industry. There will be a 
significant uptake in commercial solar 
penetration and we can expect up to 30% 
greater penetration among small to medium 
businesses. The incentive to take up 
commercial solar systems for small to 
medium businesses will be economic, as 
utilities move from charging for energy 
usage to charging for power (demand kW), 
energy usage (kWh) and grid power losses. 

Additionally, residential homes will 
have a much larger uptake of electrical 
vehicles - EVs, and home energy loads will 
increase greatly due to this. The solar 
industry needs to become aware and look 
to renewable solutions to manage 
increased loads.

What have been the biggest changes to 

the sector over the last five years?

The biggest changes we’ve seen in the last 
five years have been price per watt of a 
module which has fallen well below a $1/
watt and a decrease in the price of batteries. 

Large solar PV farms are being built 
right across Australia and it’s not news in 
just one state, it’s happening in everyone’s 
backyard now. It’s been great to see a 
greater number of people who are better 
trained in an industry which is set to grow 
significantly. 

ACDC Energy is a Queensland-
based residential and 
commercial solar installation 
company that specialise in the 
design and construction of 
solar PV systems for 
commercial and high-end 
residential projects.  ACDC 
Energys’ Terry Davis talks to 
Ecogeneration about the 
residential sector and how the 
next five years will see large 
changes for consumers.

How did you get involved in the 

renewables sector?

I became involved with the solar and 
renewables industry around 2006/2007. I 
had been working in the civil engineering 
and spatial science industries but looked to 
move into renewables, specifically the solar 
and storage industry. I attended courses and 
seminars, read books and technical articles 
with the aim to become involved from a 
design, build and commission facet.

What type of installations do you do and 

for what sector of industry?

At ACDC Energy we design and construct 
mainly commercial solar PV systems, large 
off grid systems, and higher end residential 
home solar systems. We primarily work 
with businesses in the medical, 
agribusiness, automotive, lighting and metal 
manufacturing industries and most of our 
commercial client portfolio is via referral.  

We partner with companies and people 
who are passionate about the industry, their 
products and are always listening and 
improving the product for the end-
customer, designer and installer alike. 

One of our partners, Redback Technologies 
has taken a holistic approach in the design of 
its Smart Hybrid System. It’s quick and easy 
to install, has an aesthetic design and can be 
installed inside or outside a home. Its product 
is an all in one solution, with AC/DC 
switching and UPS built within the system. It 
also has a fast charge and discharge from the 
various batteries available. The system is 
IP65 rated and can provide power at any 
time, enabling users to save power for use at 
another time or sell back to the grid. 

Have you seen a greater uptake in the 

renewables sector especially with 

residential?

The residential sector has been changing and 
the average homeowner has become more 

Driven by  
passion for  
the sector
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trinasolar.com 
Email: australia.sales@trinasolar.com | Phone: 02 9199 8500

20 years on, 
we are firmly looking 

to the future.

Trina Solar is the world’s leading provider of smart solar solutions, with a proud history of innovation. From PV 
products to integrated and connected solutions, Trina Solar continues to set industry standards with a focus 
on quality and reliability. We are creating the next generation of solar power, and a brighter future for the world.

Trina Solar is celebrating 20 years of innovation, but it’s just the beginning.
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renewable or solar aware. Many residential 
customers request information on batteries, 
hybrid systems and a large number have a 
desire to eventually defect from the grid. 
They are better informed today and their 
general understanding of how systems work, 
incentives available and knowledge of 
government policies, federally or locally has 
vastly improved. This, I believe has evoked a 
greater uptake of renewables. 

How mainstream will solar become in 

Australia in the next five years and why?

The next five years will see large changes 
for the solar industry. There will be a 
significant uptake in commercial solar 
penetration and we can expect up to 30% 
greater penetration among small to medium 
businesses. The incentive to take up 
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medium businesses will be economic, as 
utilities move from charging for energy 
usage to charging for power (demand kW), 
energy usage (kWh) and grid power losses. 

Additionally, residential homes will 
have a much larger uptake of electrical 
vehicles - EVs, and home energy loads will 
increase greatly due to this. The solar 
industry needs to become aware and look 
to renewable solutions to manage 
increased loads.

What have been the biggest changes to 

the sector over the last five years?

The biggest changes we’ve seen in the last 
five years have been price per watt of a 
module which has fallen well below a $1/
watt and a decrease in the price of batteries. 

Large solar PV farms are being built 
right across Australia and it’s not news in 
just one state, it’s happening in everyone’s 
backyard now. It’s been great to see a 
greater number of people who are better 
trained in an industry which is set to grow 
significantly. 

ACDC Energy is a Queensland-
based residential and 
commercial solar installation 
company that specialise in the 
design and construction of 
solar PV systems for 
commercial and high-end 
residential projects.  ACDC 
Energys’ Terry Davis talks to 
Ecogeneration about the 
residential sector and how the 
next five years will see large 
changes for consumers.

How did you get involved in the 

renewables sector?

I became involved with the solar and 
renewables industry around 2006/2007. I 
had been working in the civil engineering 
and spatial science industries but looked to 
move into renewables, specifically the solar 
and storage industry. I attended courses and 
seminars, read books and technical articles 
with the aim to become involved from a 
design, build and commission facet.

What type of installations do you do and 

for what sector of industry?

At ACDC Energy we design and construct 
mainly commercial solar PV systems, large 
off grid systems, and higher end residential 
home solar systems. We primarily work 
with businesses in the medical, 
agribusiness, automotive, lighting and metal 
manufacturing industries and most of our 
commercial client portfolio is via referral.  

We partner with companies and people 
who are passionate about the industry, their 
products and are always listening and 
improving the product for the end-
customer, designer and installer alike. 

One of our partners, Redback Technologies 
has taken a holistic approach in the design of 
its Smart Hybrid System. It’s quick and easy 
to install, has an aesthetic design and can be 
installed inside or outside a home. Its product 
is an all in one solution, with AC/DC 
switching and UPS built within the system. It 
also has a fast charge and discharge from the 
various batteries available. The system is 
IP65 rated and can provide power at any 
time, enabling users to save power for use at 
another time or sell back to the grid. 

Have you seen a greater uptake in the 

renewables sector especially with 

residential?

The residential sector has been changing and 
the average homeowner has become more 
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LG Solar Sets a     
New Warranty* 

Benchmark

15 Year Product Warranty 

5 years longer than 
Industry Standard

25 Year Product Warranty 

15 years longer than 
Industry Standard

For marketing material or information  
on LG Authorised Distributors visit 

LGenergy.com.au

*For terms and conditions of warranty visit www.lgenergy.com.au/service-warranty/warranty

Now at 
365W  

- 60 cell

for

for
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