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Australia’s renewable energy sector is set for massive
growth through a combination of world-leading
technology, excellent natural resources, regulatory
support and investment opportunities.
Australia has developed step change
technologies that have been adopted
globally. These include world record-holding
solar photovoltaic efficiencies and inventing
evacuated tube technology, through to
leading wave and geothermal technologies.
Australian research institutions and
entrepreneurial companies continue to be at
the forefront of innovation.
Globally the renewable energy sector has
been growing quicky, and is forecast to
continue its growth for the foreseeable
future. The global investment in clean
energy was US$329 billion in 2015, a nearly
400 per cent increase in annual investment
over ten years. In the Asia-Pacific region,
2015 investment was US$179 billion,
more than seven times the expenditure
of ten years ago.1
Australia has a wealth of natural resources
for renewable energy, including high solar
insolation, excellent wind resources and long
coastlines with high wave power densities.
Strong regulatory and legal frameworks that
protect intellectual property, enable project
development and provide supportive financial
measures have resulted in widespread

4

RENEWABLE ENERGY

deployment of renewable energy installations.
This high penetration is driving electricity
grid transformation and the development of
technologies such as storage, micro-grids and
demand management.
In line with global growth trends, the Australian
industry is set for ongoing growth, supported by
long-term policies driving increased adoption
and technology development. Australia has an
ecosystem of services to support this growth,
providing the ideal environment for innovators,
project developers and investors to develop
successful businesses.
This industry capability statement provides an
overview of Australian capabilities across key
sub-sectors of the renewable energy industry:
solar, wind, micro-grids, energy storage, ocean
energy, hydro power, geothermal, bioenergy,
solutions for developing countries and enabling
services. It includes examples of some of the
many Australian companies with specialist
expertise.
Talk to your local Austrade representative for
tailored advice and information on connecting
and partnering with the Australian renewable
energy industry.
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Australia has developed many of the
world’s leading renewable energy
technologies and continues to deliver
new products and solutions to enable
the global growth of the sector. Australian
organisations work closely with
international partners to access global
markets and partner on joint projects.
The penetration of renewable energy in
the Australian market is significant, and it
is set to continue its strong growth due
to supportive and stable government
policies. This presents a compelling
reason for international companies to
partner with local providers.
Furthermore, Australia’s positioning and
strong trading relationships throughout
the Asia-Pacific region provide the
opportunity to also access growth
markets across the region.
The Renewable Energy Target is an
Australian Government scheme designed
to reduce emissions of greenhouse
gases in the electricity sector and
encourage the additional generation
of electricity from sustainable and
renewable sources.
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The Renewable Energy Target works
by allowing both large-scale power
stations and the owners of smallscale systems to create certificates
for every megawatt hour of power
they generate. Certificates are then
purchased by electricity retailers who
sell the electricity to householders and
businesses. These electricity retailers
also surrender certificates to the Clean
Energy Regulator, in percentages set
each year. This creates a market that
provides financial incentives to both
large-scale renewable energy power
stations and the owners of small-scale
renewable energy systems.
The Renewable Energy Target will drive
approximately 5,500 MW2,3 of largescale wind and solar capacity to be
built to reach 33,000 GWh of installed
capacity before 20204. The target is
expected to create more than
A$40.4 billion worth of investment
and more than 15,200 jobs through
to 20305. Between 30 and 50 major
wind and solar farm projects will be
built to meet the 2020 target6, along

with hundreds of medium-scale solar
projects from commercial and industrial
businesses looking to manage their own
electricity production and consumption.
Key facts
In 2014, renewable energy provided
approximately 15 per cent7 of Australia’s
generated electricity:
• 1 8 GWh of electricity generated
from over 120 hydro-electric
power stations8
• 7 1 wind farms with a capacity
of 3,800 MW9
• 5
 ,000 MW10 of solar photovoltaic (PV)
panels installed on 1.5 million houses,
18 per cent of all Australian houses11.
• 3
 ,500 GWh12 generated from 13913
bioenergy plants.
The sector employs over 20,000 people14
and more than two million households15
now have either solar hot water systems or
solar PV systems on their rooftops.
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This focus on commercialisation is
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These strengths make Australia an ideal
partner for business and investment in
the renewable energy sector.

AL

A collaborative approach then brings ideas
to market; Australia has a well-developed
innovation ecosystem that transforms
research into real-world solutions. With a
mature market and exceptional business
skills, inventions are turned into profitable
businesses delivering world’s best products
and projects.

Innovation strength goes beyond
technology. Processes and construction
methods are continually being refined to
improve renewable

G
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Australia’s universities and research
organisations produce world-leading
solutions for the renewable energy
industry. Australia is rated fifth in
a ranking of the world’s top 200
universities by five key subject fields16.
The Commonwealth Scientific and
Industrial Research Organisation (CSIRO)
ranks in the top one per cent of the
world’s scientific institutions in fifteen
research fields17.

energy project costs, such as
balance-of-plant and construction costs,
and to improve overall project efficiency
and productivity. Project management
expertise ensures projects are delivered
with certainty and in partnership with
local communities, and the strong
regulatory framework for policy, legal
and governance standards reduces
risks for investors.
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Excellent universities and research
institutes, and a well-educated workforce,
form the basis of the country’s rich
intellectual capital.

backed by funding and tax incentives.
Strong support for research and
development (R&D) comes from
significant funding from public and
private sector organisations and
generous R&D tax incentives. These
include a 45 per cent refundable tax
offset for eligible entities with a turnover
of less than $20 million per annum18.
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The growth of the renewable energy
industry in Australia has been driven
by key industry strengths.
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SOLAR
Australia is renowned for developing
solar energy technologies. Its high
solar insolation makes this sector
very productive, and there is a high
penetration of solar panels.
Innovation happens at locations like the
University of New South Wales’ School
of Photovoltaic and Renewable Energy
Engineering. Internationally recognised
for its research in photovoltaics, the
University has held the record for the
most efficient silicon solar cell for over
two decades19.
Australian organisations invented
solar energy technologies including
evacuated tubes as well as
concentrating solar technologies
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such as the Compact Linear Fresnel
Reflector. Current development
efforts are focused on next generation
technologies such as flexible solar cells
and the delivery of direct solar thermal
energy to industry. Companies such as
Raygen Resources are improving plant
efficiency and construction costs for
concentrating solar projects.
There is also significant industry activity
in developing and delivering solar hybrid
technologies to seamlessly integrate
solar into existing networks, operations
or off-grid applications. The ability to use
solar to meet peak loads, reduce fuel
costs and provide energy security is
an area of global interest and one in
which Australian companies are
leading the way.

The monitoring and control of solar
technologies is another area where
Australian organisations are providing
world-leading technologies. These
include Fulcrum3D’s CloudCAM, an
innovative cloud cover measurement
and forecasting system that predicts
short-term power fluctuations from solar
PV systems, enabling solar installations
to be integrated more easily into
networks globally.
Solar in Australia has a great future
and is set to see further investment in
the development of solar technologies,
residential and commercial-scale
projects and large-scale solar farms.

RENEWABLE ENERGY
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WIND
Wind power is well suited to Australia’s
wide open spaces, strong coastal
breezes close to population centres and
a supportive regulatory framework.
Regions of Australia have wind
energy penetration that provides
nearly 30 per cent of electricity needs20.
This has required extensive modelling
and network design to ensure grid
stability and reliability is maintained.
Australia’s expertise in the design,
monitoring and modelling of wind farm
projects, along with leading community
engagement processes, is enabling the
sector to continue its strong growth. The
development of wind farms is supported

by a mature regulatory environment
and well-developed grid connection
processes to facilitate efficient project
completion and commissioning.
An Australian innovation to accelerate
site design has been the replacement
of monitoring masts with ground
based SODAR (SOnic Detection And
Ranging) systems such as those
provided by Fulcrum3D. This portable
wind monitoring system measures wind
speeds in three dimensions and at
high accuracy up to 200 metres above
ground level21. This provides a better
understanding of the wind profile at a
wind farm site allowing for faster and
more accurate wind farm development.
Another Australian technology that

is improving wind farm development
performance is delivered by Windlab
Systems. The world-leading atmospheric
modelling and wind energy assessment
technology was developed by CSIRO,
Australia’s premier scientific research
institute. Windlab now uses this wind
energy prospecting and assessment
tool to identify and efficiently develop
high-quality wind farm sites with greater
certainty and less risk, both in Australia
and globally.
Australia’s Renewable Energy Target and
high-quality design, development and
monitoring technologies will ensure strong
growth in the local wind sector over the
next decade and increasing involvement
in the global growth of the industry.

RENEWABLE ENERGY
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MICRO-GRID,
SMART GRID & ENERGY
STORAGE SOLUTIONS
Australia has a small population relative
to its vast geographic area. Electricity
grids are very long and many regional
communities have their own micro-grids.
In addition, the country experiences times
of extremely hot weather, which places
places highly variable loads on grids.
These factors combined have led to
many Australian companies developing
solutions for micro-grids, peak shaving
and energy storage. With the increasing
penetration of intermittent generation
sources such as wind and solar, these
capabilities are finding a new application

and are enabling Australia to lead the
world on designing the electricity grids
of the future. Australia is forecast to
be one of the first countries to have
widespread energy storage deployment
and this will drive further innovation in
network design and operations.

for households, factories, suburbs and
remote communities. Other companies
are looking at hybrid solutions where
renewable energy can be seamlessly
integrated into legacy generation
systems to enable changes to be made
more gradually.

Australia is home to leading technology
companies, such as GreenSync, Reposit
Power and GoZERO Energy which
are integrating renewable energy into
existing networks. These companies
are all alumni of the the Australian
Technologies Competition22 and are
delivering smart grid solutions that
manage network data, provide demand
and capacity management solutions
and deliver optimised energy solutions

Off-grid solutions for communities
and industry are also well developed
in Australia with the capability now
being deployed to island and remote
communities globally. These solutions are
evolving as energy storage technologies
improve and are moving to provide
reduced-cost systems with high reliability.

RENEWABLE ENERGY
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HYDRO-ELECTRIC
GENERATION
Australia has over 120 operating
hydro-electric power stations with
a total annual generation of almost
20 GWh23. The foundations of the sector
were laid through the development of
two significant undertakings: the Snowy
Mountains Hydro-electric Scheme and
Tasmania’s hydro-electric projects. The
expertise built through the development
and ongoing operation of these schemes
is now delivered globally through
engineering organisations SMEC
and Entura.

Large scale hydro-electric projects are
no longer being developed in Australia
but the expertise from operating large
schemes is in high demand from
countries seeking to develop low
emissions projects. Australian innovators
are developing lower impact technologies
such as run-of-the-river schemes and
mini-hydro schemes to generate power
from flows in water pipelines.
Australia has highly variable water and
energy demands and hydro-electric
scheme operators have found they are
a critical part of optimising the supply

of both energy and water when needed.
The ability for fast response in generation
of power or water has become vital to
manage Australia’s water-energy nexus.
Due to Australia’s strict environmental
standards, local companies have
also become experts at developing
appropriate flood mitigation strategies
and delivering environmental and social
sustainability assessments for new and
operating hydro developments worldwide.

RENEWABLE ENERGY
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GEOTHERMAL
Australia pioneered the concept of
Enhanced Geothermal Systems (EGS),
where energy is transferred from
deep, hot, dry rocks and converted for
electricity generation. This is a very
different concept to that used where
hot spring water is close to the surface
and EGS requires significantly more
engineering, geological and project
delivery expertise.
The expertise created in developing
the world’s first pilot projects, such
as Geodynamics’ 1 MW Habanero
Plant, is now being used to develop
projects globally. Geothermal reservoir
characterisation, mapping and production
design are areas where Australian
organisations, such as the South
Australian Centre for Geothermal Energy
Research (SACGER), are leading the world.
Australia is also active in shallow
geothermal system development and
deployment to reduce both heating and
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cooling costs for buildings by using the
constant temperature of the soil only a
few metres below the surface. Companies
such as GeoExchange are providing this
service to buildings across Australia as a
way to reduce energy costs and improve
sustainability outcomes.

Others include Licella’s technology
to convert low-cost, non-edible,
waste biomass into a stable bio-crude
oil that can be refined in a conventional
refinery and Microbiogen’s yeast
development work to improve ethanol
production efficiencies.

BIOENERGY

In addition, sustainable aviation fuels
have been explored and trialled through
the University of Sydney’s Alternative
Transport Fuel Initiative.

Bioenergy is another area where
Australian technology is providing
world-first solutions. These range from
advanced biofuels production to wasteto-energy project development. The
sector is set for strong growth over the
next decade with government support
through a A$200 million Bioenergy
Fund24 administered through the Clean
Energy Finance Corporation.
Australia has particular strength
in developing advanced biofuels
technologies, including extensive work
on algae-to-biofuels opportunities
through companies such as Muradel.

The challenge of feedstock availability
has also been addressed in Australia
through business model innovation.
For example, Biocube has developed
an affordable biodiesel processor that
can be transported to the feedstock
rather than vice versa. This has enabled
previously uneconomic opportunities to
be realised.

OCEAN ENERGY
While the global ocean energy industry
is still at a relatively early stage of
development, Australia has a number of
leading technologies that are redefining the
options for globally competitive solutions.
This, combined with supportive ocean
leasing regimes, high-quality, consistent
ocean power resources and the majority of
Australia’s population based in coastal cities
means that, over time, ocean power is likely to
experience strong growth in the local market.
Australian ingenuity has redesigned
effective ocean energy installations.
Carnegie Wave Energy has simplified
the offshore installations by pumping
pressurised water back to shore where it
can be used to generate either electricity
or desalinated water (see page 30).
Other companies have adopted very different
approaches to delivering robust affordable
ocean energy. These include Biopower
Systems’ BioWave technology which
utilises biomimicry to create an efficient
system which can survive storm events; and
Bombora Wavepower that has integrated
coastal protection and energy generation into
a single seawall solution.

RENEWABLE ENERGY
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SOLUTIONS FOR THE
DEVELOPING WORLD
Australia’s regional and remote areas
contain communities that need very
different energy solutions to those
required in the cities. Australian ingenuity
has provided reliable, economic off-grid
supply to these communities for decades.
Many of the companies that have built
expertise in Australia’s regional and
remote areas are applying it to the
developing world where low-cost,
low-maintenance renewable energy
systems are being rolled out as a vital
part of lifting people out of poverty.
Companies such as IT Power Australia
are delivering projects in the Pacific
Islands, South East Asia and Africa
using Australian solutions to deliver
local benefits.
Other Australian companies are
addressing this challenge in different
ways. For instance, Barefoot Power
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provides affordable solar-powered
lighting and phone charging products to
low income populations with no access
to electricity. To date, it has supplied
products to over two million people in
22 countries25.

ENABLING SERVICES
Australia has developed many leading
renewable energy technologies and
deployed these across the country and
throughout the world. A critical part of
the process is having expertise in all of
the enabling services that are required
to effectively commercialise technology
and efficiently deliver projects.
These enabling services have provided
an advantage to Australian developers
across all renewable energy sectors
mentioned above. Activities such
as planning, design, community
engagement, resource mapping and
project delivery are all areas in which

Australia excels, enabling renewable
energy organisations to access support
through all stages of their development.
Australia’s mature financial market has
developed innovative financing models
that enable non-traditional projects to be
delivered. Community-financed energy
projects and power purchase agreement
structures where renewable energy
projects are financed by a third party
have provided opportunities for further
deployment.
Australia provides the ideal renewable
energy ecosystem to allow technologies
to reach maturity and projects to be
delivered with certainty.

RENEWABLE ENERGY
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Hydro-electric power station in Cabramurra
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Tindo, the world’s first solar electric bus is recharged using 100% solar energy and is owned and operated by Adelaide City Council.
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The BioCube –
fuelling energy independence around the world
The BioCube™ is a compact, transportable
and affordable biodiesel processor within
a 20 foot sea container. It can produce in
excess of 1.5 million litres of high quality
biodiesel from a variety of waste and
renewable feedstock oils, such as waste
vegetable oil (WVO) from restaurants,
canola, crude palm oil (CPO), soya, corn,
coconut, pongamia and tallow. It can
run off-grid on the biodiesel it produces,
or on-grid where electricity is available.
Given suitable feedstock, biodiesel
produced by the BioCube meets stringent
ASTM quality standards and can fuel any
modern diesel engine.
Biodiesel has many advantages over fossil
diesel. It can reduce carbon emissions by
up to 70 per cent, has natural cleansing
properties that make engines run cleaner
and more efficiently, and as it is made from
waste materials or oxygen-producing plants,
it is carbon neutral and 100% renewable.
“We recently commissioned a BioCube
for a customer in a remote part of the
Congo where diesel fuel is expensive and
often unavailable,” said BioCube Director

Peter Wilken. “Without fuel for their Palm
Oil Mill and for the trucks, tractors and
diesel generators that keep the plantation
running, thousands of people within
the community it supports have their
livelihoods threatened. The BioCube was
transported from Canada to the Congo and
was operational within 48 hours of arrival,
producing biodiesel from excess CPO. Our
customer there spent over US$2 million a
year on diesel - they can now produce it
for themselves for less than half the cost.”
The BioCube technology was recently
awarded the Global Innovation and Friendly
Energy Award by the Biodiesel Association
of India, in recognition of its ability to produce
high quality biodiesel from renewable
sources, thereby improving India’s energy
independence. The BioCube was also invited
to exhibit at the Globe 2016 Conference and
Innovation Expo in Canada.
The BioCube Corporation has
operations in Queensland, Australia
and Vancouver, Canada.
biocubeco.com
Image courtesy of BioCube
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Wind energy development by Windlab
Windlab Limited (Windlab) is a global
wind energy development company
headquartered in Canberra, Australia with
operations in Australia, North America and
Africa. The company was formed in 2003
to commercialise a suite of atmospheric
modelling and wind energy prediction tools,
initially conceived and developed by the
CSIRO, Australia’s premier scientific research
institute. Today, Windlab has completed the
development of more than 550MW of wind
energy capacity.
Windlab are specialists at the preconstruction phase of wind farm
development and enjoy an unmatched
industry success rate. Its suite of tools
and integrated development processes
(WindScapeTM) allows Windlab to develop
wind farms efficiently, with less risk and
greater certainty. Windlab today operates
at all stages of the wind farm life cycle, from
greenfield identification to operation.
The WindScapeTM technology allows
Windlab to take a whole-of-market
perspective to competitive wind farm
development. It can identify hundreds of
green-field wind farm opportunities at a

desktop level, by wind mapping territories
across multiple continents, with more than
twice the accuracy of other industry tools.
This allows Windlab to predict both the
anticipated energy yield from its projects
and all other projects in a given market.
Windlab played a foundation role in the
creation of Australia’s wind industry, with
projects like Coonooer Bridge and Collgar.
It is now leading the development of the
industry in South Africa, with the Amakhala
Emoyeni Phase I Wind Farm Project in the
Eastern Cape Province. This forms part of the
greater Amakhala Emoyeni project concept,
a 27,000 hectare area that is lightly populated
yet close to good infrastructure such as
roads and the national electricity grid. This
area is likely to become one of South Africa’s
major wind energy centre locations.
Windlab has worked with organisations
including Investec Bank, Australian Gas Light,
GDF Suez (through Moyeng Energy in South
Africa), Eurus Energy Holdings Corporation
and Cennergi (a joint venture between
Exxaro and Tata Power).
windlab.com
Image courtesy of Windlab Limited
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Entura helps harness hydropower in India
India’s government has initiated a concerted
effort to harness the country’s vast
hydropower potential. Himachal Pradesh
has the richest source of hydropower,
however only 50% of its potential has yet
been harnessed.
The Chanju-I hydropower project in Himachal
Pradesh was awarded to I A Energy, part of
a large industrial conglomerate. I A Energy
chose the Chanju-I hydropower project to
expand into the renewable energy sector.
Entura is one of the world’s most experienced
specialist power and water consulting firms.
As part of Hydro Tasmania, Australia’s largest
renewable energy producer and water
manager, they are backed by more than 100
years of creating energy and maintaining
power and water assets.
Contributing to the development, operation
and maintenance of water and renewable
power schemes over their entire lifecycle has
given Entura first-hand insights and a deep
understanding of the pressures of owning
and operating assets, as has their experience
in working with other asset owners to
manage theirs.

Entura was involved with the Chanju-I project
since its inception, undertaking the initial site
evaluation, concept design, detailed project
report, tender design, bid evaluation for
appointment of contractors, assistance with
negotiations with contractors, and detailed
design. Entura also assisted I A Energy in
setting up project organisation and quality
procedures at site, and played an on-going
role during the construction phase.
The Chanju-I hydroelectric project involved
construction of a 16 m high barrage, a 4.1
km head race tunnel, two underground
desilting chambers, underground pressure
tunnels, pressure shafts and a surface power
house. Entura provided technical expertise
in the areas of optimisation, costing, contract
packaging, equipment selection, scheduling
and project management.
From offices in Australia, India and South
Africa, Entura provides consulting services
covering every aspect of major power and
water projects. Clients include governments,
funding agencies and corporations across
the Asia-Pacific region and Africa.
entura.com.au
Image courtesy of Entura
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CAT Projects helps bring solar electricity to rural Nepal
24% of Nepal’s population (around 7 million
people) live without access to electricity.
Living mostly in rural areas, they use
kerosene lamps for lighting. The remainder of
the population are faced with daily blackouts
because of insufficient generation.
Decentralized renewable energy (RE) based
mini-grids offer a cost-effective means of
meeting this energy gap, particularly in rural
areas, and local companies are developing
business models to leverage this opportunity.
Gham Power is one such company who
recently installed solar PV mini-grids in three
remote communities in Khotang District,
Nepal, with technical and financial assistance
from the Asian Development Bank (ADB)
and others. Managed by Gham Power on
a commercial basis with equity investment
from the local communities, these systems
provide power to around 25 businesses, over
100 households, and two telecom towers.
CAT Projects was asked by the ADB to
provide technical assistance to this project.
Services provided included technical
review of designs, procurement advice
and assistance in structuring the proposed
business model and finance package.

CAT Projects also visited the sites postcommissioning to undertake inspections of
the installations for the ADB. This involved
verification and documentation of the
works, and independent, non-critical and
constructive feedback to Gham Power to
assist them in effectively maintaining the
system into the future.
CAT Projects is a private consulting firm
based in Central Australia, providing
specialist engineering and project
management services, and advice on
remote area power and infrastructure
projects. A leader in the remote infrastructure
field, we provide advisory services and
technical support to international agencies
such as the ADB, the Government of the
Cook Islands, the Secretariat of Pacific
Communities (SPC), the Secretariat of the
Pacific Regional Environmental Program
(SPREP), the Asia Pacific Economic
Cooperation (APEC) organisation and
others. Our staff also provide advice to the
Australian Government through the Australian
Renewable Energy Agency (ARENA).
catprojects.com.au

Image courtesy of CAT Projects
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RayGen cracks the solar market in China
RayGen Resources Pty Ltd is the inventor
and manufacturer of an innovative PV Ultra
technology which is poised to capture
a substantial portion of the growing
international energy market. RayGen’s solar
power system utilises a powerful solar
module to convert concentrated light directly
into electricity. The 2kW PV Ultra module is
over 1000 times more powerful than, and
twice as efficient as, normal photovoltaic (PV)
panels. Just two of these small modules can
make enough power to run a home. This
capability is harnessed using concentrated
light from a field of wireless ‘smart’ mirrors.
Over the next fifteen years, worldwide
demand for electricity is expected to nearly
double. In meeting this demand, and to
compete with other renewable technologies
and traditional fossil fuels, it is essential to
forge supply chain partnerships to drive
down the costs of production.
RayGen’s participation in a trade mission
to China in 2014 paved the way for
RayGen’s first key supply chain partner,
Zhuo Zhou Intense Solar (ZZIS) located
in Hebei province. Under this partnership,
ZZIS has already purchased and deployed

a 200 KW pilot project at its premises in
Hebei province, and will make additional
larger-scale purchases in the future as
well. Contemporaneously, ZZIS is investing
in establishing manufacturing capacity to
help realise RayGen’s objectives. In China,
RayGen together with ZZIS and China Three
Gorges (C3G) Corporation signed a threeway MOU in May 2015 for delivery of up to
500MW of solar generation capacity
by 2020.
This large-scale deployment in China will
assist RayGen in driving down its costs,
enabling it to ultimately surpass other
forms of PV competition, and to deliver its
product globally at reduced risk and cost.
RayGen will achieve enormous leverage
on its Australian investment by utilizing the
opportunities in the Chinese market.
“Countries with high Direct Normal Irradiation
are our key target markets and we look
forward to engaging with potential suppliers,
distributors and end customers to discuss
opportunities and partnerships” advised
RayGen CEO Mr Alex Wyatt.
raygen.com
Image courtesy of RayGen Resources Pty Ltd
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The University of Adelaide leads the geothermal search
Previously the geothermal industry in
Australia sought to identify geothermal
resources based primarily on locating heat.
The high cost of drilling, and the very low
reservoir flow rates achieved, showed that
a new approach was needed. The South
Australian Centre for Geothermal Energy
Research (SACGER) at the University of
Adelaide is tackling this challenge.
“We aim to find prospective geothermal
resources without drilling, so as to maximise
the national benefits and possibilities for
geothermal energy development,” said
Professor Martin Hand, SACGER Director. “We
believe that for geothermal developments
to expand and increase worldwide, the
techniques we are adopting will need to
become standard practice in many settings.”
SACGER are creating the Australian
Structural Permeability Map, to determine the
areas of the Australian crust that have the
best in situ permeability, and offer the best
opportunity to extract energy from the sub
surface for both geothermal and gas sectors.
This is the first ever investigation of the
structural permeability of the Australian

continent - a unique geoscientific problem
- by applying advanced geophysical,
geomechanical, and petrological techniques.
This will deliver a unique database of natural
fracture properties, as well as help to develop
new methods for the detection of fractures
beneath the Earth’s surface.
This project also aims to deliver a workflow
‘toolkit’ for the prediction of geothermal
sweet spots before drilling, lowering the risk
of drilling failure through better prediction
of permeability. Techniques include 3D
seismic attribute analysis, borehole image
logging, field structural data collection and
electromagnetic geophysics.
The University of Adelaide hosts the
Stress, Structure and Seismic (S3) Group.
The S3 Group is one of the three-leading
research groups worldwide investigating
contemporary tectonic stresses (along with
the World Stress Map Project and Stanford
University). The University of Adelaide is also
one of Australia’s leading research-intensive
universities, consistently ranked among the
top 1% of universities globally.
www.adelaide.edu.au/geothermal
Image courtesy of The University of Adelaide
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Carnegie rides the wave of innovation
Carnegie Wave Energy Limited is the
Western Australian based, ASX-listed
inventor, owner and developer of the
patented CETO wave energy technology
that converts ocean swell into zero-emission
renewable power and desalinated freshwater.
Over $100 million has been invested to fund
the development of the CETO technology,
designed to be the simplest and most robust
wave technology globally. It is now nearing
the end of its commercialisation phase with
the development and delivery of its CETO 6
product generation.
Carnegie operates two ocean test sites –
a nursery site at its private Wave Energy
Research Facility in Fremantle, Western
Australia and an open ocean site off HMAS
Stirling, Australia’s largest naval base, at
Garden Island, Western Australia. The latter
was home to Carnegie’s industry leading
Perth Wave Energy Project which operated
throughout 2015. This Project was the first
demonstration of a complete grid-connected
CETO system anywhere in the world, the
only wave project to consist of three units
operating together in an array, and the only
wave project to produce both power and

freshwater. The successful completion of
this project supports the design of the next
generation CETO 6, initially to be deployed at
Garden Island.
CETO 6 is being designed to suit two
markets; the utility scale market, and the
island market.
The utility market will develop initially in
the United Kingdom and Europe, where
Carnegie’s 100% owned subsidiary CWE
UK is active. In 2014, Carnegie was awarded
a wave energy berth at the purpose built
WaveHub facility in Hayle, Cornwall, United
Kingdom. The electricity generated by the
project will be sold under WaveHub’s power
purchase agreement.
For the island market, Carnegie has identified
the benefits of microgrids (integration
of consistent wave energy into a mix of
renewable technologies such as solar
and wind, as well as with battery storage,
desalination, existing diesel and control
systems). Carnegie’s first such project, with
WA based partner Energy Made Clean, is the
Mauritian Wave and Microgrid Design Project.
carnegiewave.com
Image courtesy of Carnegie Wave Energy Limited
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Bioenergy Landfill Gas and Power
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The following table provides some examples of organisations and their capabilities.
Contact your local Austrade representative for assistance with connecting with the Australian
businesses that best suit your requirements.
austrade.gov.au
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Organisations
Solar
Wind
Bioenergy
Hydro
Wave
Geothermal

Adsun Energy Pty Ltd

AICA Engineering
Pty Ltd
Agritechnology Pty Ltd

Ausbiodiesel Pty Ltd
Airwell Group Pty Ltd

Australian Centre for
Sustainability Studies
and Training
Australian Power and
Water Pty Ltd

BioPower Systems
Pty Ltd
BioCube Corporation

Boutique Power
Bombora Wave Power

Braendler Engineering
Pty Ltd
Carnegie Wave Energy
Limited

Centre for Energy
Technology - University
of Adelaide
Crown Engineering
Pty Ltd
CAT Projects

CSIRO Energy Centre

Dingo Software Australia
Cutler Merz Pty Ltd

EcoEnviro Pty Ltd

Energetics Pty Ltd
Ecoult
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Energy Made Clean
(EMC)
Solar

Epho Pty Ltd
Entura

Fulcrum3D
Finn Biogas

GeoExchange Australia
Pty Ltd

Goldwind Australia
Pty Ltd
GHD Pty Ltd

GoZERO Energy

GreenSync Pty Ltd
Green Energy Company

Licella Pty Ltd
Leaf Resources Ltd

Lyon Solar

Nano-Nouvelle Pty Ltd
MV Solar Pty Ltd

Orion Solar Pty Ltd
Optimus Energy

Pyrocal Pty Ltd
Pelena Energy

Rainbow Power
Company
RayGen Resources
Pty Ltd

Regen Power Pty Ltd
Redflow

Renergi Pty Ltd
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Organisations

Renewable Energy
Solutions Australia
(RESA)
Solar
Wind
Bioenergy
Hydro
Wave
Geothermal

Reposit Power

Siddons Solarstream
Pty Ltd
Si Clean Energy Pty Ltd

Solar Analytics Pty Ltd

South Australian Centre
for Geothermal Energy
and Research (SACGER)
Sun Brilliance Power
Pty Ltd
Sustainable Renewable
Energy Company Pty
Ltd (SREC)
Solar Bollard Lighting

Tenax Energy

UNSW - Australian
Centre for Advanced
Photovoltaics (ACAP)
Tindo Solar

Vast Solar Pty Ltd

VivoPower

Wave Power
Engineering
Wilson Transformer
Company Pty Ltd
Waratah Power Pty Ltd

Windlab Limited
Wind Prospect Pty Ltd

Worldwide Solar Towers
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INDUSTRY ASSOCIATIONS
& GOVERNMENT AGENCIES
Australian Renewable Energy Agency
(ARENA) was established to make
renewable energy solutions more
affordable and increase the amount of
renewable energy used in Australia
arena.gov.au
The Clean Energy Council is the peak
body for the clean energy industry in
Australia cleanenergycouncil.org.au
Australian Solar Council promotes
scientific, social and economic
development through the
environmentally sound use of
solar energy solar.org.au

Australian Energy Storage Council
provides an independent forum
comprising representatives of the energy
storage industry for networking and
information sharing
energystorage.org.au
Bioenergy Australia is a governmentindustry information and networking
forum, fostering and facilitating the
development of biomass for energy,
liquid fuels, and other value added biobased products
bioenergyaustralia.org
Australian Cleantech Cluster provides
networking and introductions to industrial
customers across clean energy and other
environmental technologies
cleantechcluster.org.au

CENTRES OF EXCELLENCE
South Australian Centre for
Geothermal Energy Research
(SACGER)
adelaide.edu.au/geothermal
University of Adelaide Centre for
Energy Technology
adelaide.edu.au/cet
University of New South Wales’ School
of Photovoltaic and Renewable Energy
Engineering
engineering.unsw.edu.au/energyengineering
United States Study Centre at the
University of Sydney’s Alternative
Transport Fuel Initiative
ussc.edu.au/research/past-initiatives/
dow-sustainability-program/
alternative-transport-fuels-initiative
CSIRO Renewables and Energy
csiro.au/en/Research/Energy
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Image courtesy of Carnegie Energy Ltd. Owner and developer of the patented CETO wave energy
technology that converts ocean swell into zero-emission renewable power and desalinated freshwater.

The Australian Trade and Investment
Commission – Austrade – contributes
to Australia’s economic prosperity
by helping Australian businesses,
education institutions, tourism
operators, governments and citizens
as they:
• develop international markets
• w
 in productive foreign direct
investment
• promote international education
• strengthen Australia’s tourism industry
• seek consular and passport services.
Austrade helps companies around the
world to identify and take up investment
opportunities in Australia as well as to
source Australian goods and services.
Our assistance includes:
• p
 roviding insight on Australian
capabilities
• identifying potential investment
projects and strategic alliance partners
• h
 elping you to identify and contact
Australian suppliers.
W austrade.gov.au
E info@austrade.gov.au
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