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1. Introduction
CSIRO is Australia’s national science agency, solving the greatest challenges through
innovative science and technology. In CSIRO we deliver science and technology solutions
that enhance Australia’s economic competitiveness and regional energy security - while
enabling the energy transition to a net zero emissions target by 2050.
Our role is to drive research outcomes, foster collaboration and get technology to scale.
Australia has been reliant on fossil fuels both domestically and as an export market,
sustaining our growth economy but has begun the transition to renewable sources.
Australia has the largest electricity grid in the world, spanning almost the entire continent. In
2016, severe weather disconnected the entire state of South Australia from the grid,
impacting 800,000 people. This outage highlighted the need for greater interconnectivity, to
diversify our energy sources, and the importance of energy storage. This event prompted
Australia’s first extensive whole-of-system review of the entire electricity system. The
outcome is a renewed emphasis on the role of science and technology to predict weather,
climate, energy usage and generation. We have the technology to transition to net zero
emissions without sacrificing sustainability, reliability or affordability.
Australia is the sunniest continent on earth, and we have access to vast renewable resources.
However, energy from these sources is intermittent and variable, only producing energy when
the sun shines or wind blows. It is therefore critical to be able to store energy effectively.
As part of a global partnership, a battery system, UltraBattery, was developed by CSIRO in
Australia, built by the Furukawa Battery Company of Japan and tested in the United
Kingdom through the American-based Advanced Lead-Acid Battery Consortium. A true
global collaboration.
The UltraBattery has turned the conventional lead-acid battery — a 150 year-old energystorage system — into a dynamic technology for storing electricity and powering vehicles.
This is at the heart of what we do. We solve the greatest challenges through innovative
science and technology and through our extensive collaborative network we can bring these
solutions to the world.

2.

R&D activities related to clean energy technology

We play a unique role in the ecosystem in Australia. We are more than 100 years old, and are
one of Australia’s most prominent research organisations addressing the energy transition.
We have a target of Net Zero emissions energy research by 2050. This transition is underway
and will involve a shift to decentralised electricity generation with an increased share of
renewable energy.

The world will be replacing coal-fired power by gas-fired generation, renewables and other
low-carbon technologies. We will see greater integration of short term and long term storage
into the grid. In addition to net zero emissions electricity, we will see decarbonisation of
industry and transport, through electrification and increased energy productivity. Finally,
we’re planning for a new energy export industry that manages carbon impacts and associated
risks and emerging hydrogen industry for domestic and export markets.

3.

Specific research activities in hydrogen, CCUS, and related technologies

Australia has the resources and skills to build an economically sustainable domestic and
export hydrogen industry which can help meet agreed emissions targets and address concerns
around energy security.
While use of hydrogen across the energy and industrial sectors is one of a suite of technology
options that can play a role in helping Australia meet the prescribed decarbonisation targets,
there are a number of other domestic trends and characteristics that favour its widespread use.
These include natural gas supply, changing electricity sector, liquid fuels security, skilled
workforce, and others.
Export of hydrogen represents a key opportunity for Australia, given its vast energy resources
across solar, wind, coal, and natural gas.
Investment in research by commercial partners allows further development of hydrogen
technologies, steering us towards a significant export market which could supply the North
Asian region. The partnership between CSIRO and Australian minerals company Fortescue
Metals Group is a good example of this.
We created a unique membrane material that extracts pure hydrogen from ammonia, which is
used as a carrier. This means the hydrogen can be transported and stored as ammonia,
capitalising on existing infrastructure. The membrane allows pure hydrogen to be extracted at
point of use, such as a car refuelling station.
In this case the big breakthrough came when the Fortescue Metals Group invested to
commercialise this technology with the intention to produce hydrogen domestically.
CSIRO and Fortescue recognise that a hydrogen industry will require a collaborative
approach, and that there will remain opportunities for other organisations to participate in this
growing industry (for example, opening industry up via guaranteed funding, collaboration
and clear path to market).
Japan and Korea, through Toyota and Hyundai saw cars refuelled last year for the first time
using the purest hydrogen produced from our liquid Ammonia fuel, from our hydrogen
membrane.

Related programs/projects conducted by the institute (further information on
programs/projects are found in the template)

•

Demonstrate the solar thermochemical production of hydrogen using a 200 kW beam
down solar thermal concentrator / Fundamental research into new catalytic materials
to improve the production of hydrogen via the two step redox process (2018-2022)
• Development of a techno economic feasibility study for the methanol pathway for
transporting hydrogen form Australia to Japan (2018-2021)
• Development of PEM electrolysis technology and kW class systems for distributed
and off-grid applications
• Development of solid oxide electrolysis for steam / CO2 electrolysis for production of
hydrogen, syngas and liquid fuels
• Basic R&D for electrochemical ammonia synthesis using renewable sources of
electricity.
• Development of metal membrane-based reactor for ammonia production at low
pressures by sourcing hydrogen directly from a PEM electrolyser
• Basic R&D for direct ammonia utilisation in a solid oxide fuel cell for power
generation
• Development of solid state hydrogen compressor for domestic use (in-home refuelling of fuel cell electric vehicles) / Fundamental research into metal hydride
materials capable of compressing H2 using low grade heat sources (2018 - 2021)
• Commercialisation of CSIRO's metal membrane technology. This project aims to
scale up the production of CSIRO's hydrogen separation membranes and construct
two pilot plants each capable of producing 200kg/day of fuel cell quality hydrogen
from decomposed ammonia.
• Development of solid oxide electrolysis for steam / CO2 electrolysis for production of
hydrogen, syngas and liquid fuels
• PICA Project: 5000 hour evaluation of an advanced Post-Combustion CO2-capure
process (PCC) with two advanced liquid absorbents for application in Victorian
brown coal fired power
• The technology development in this project aims to convert hydrogen produced from
renewable electricity together with CO2 from the atmosphere into a methane product
that seamlessly fits in with existing energy export chains and available infrastructure
4. International collaboration
4-1 International alliance/networking development

CSIRO’s Global Strategy aims to connect Australia to the global science, technology and
innovation frontier as well as access new markets for Australian innovation. CSIRO has
extensive number of international activities and collaborations around the world.
For us, collaborations are fundamental way of how we work and find solutions to the greatest
challenges we face on the planet. We have collaborations with research intuitions in the G20
members which include innovations in clean energy technologies.

4-2 International joint R&D activities

The Australian Solar Thermal Research Institute (ASTRI) is an $87 million, eight-year global
research initiative creating international collaboration with research institutions, industry
bodies and universities transforming Australia into a global leader in concentrating solar
thermal power technologies.
This has led to solar thermal partnerships with Japan's Mitsubishi Hitachi Power Systems, the
Cyprus Institute, Thermal Focus in China and Heliostat SA in Australia.
This is another great example of our research in action; using excellent science to deliver
breakthrough innovation, and through global collaboration, increasing renewable energy
deliverables.

Related programs conducted in the institute (further information on programs/projects are
found in the template)
•

•

CSIRO began investigating barriers for EV adoption in Australia. Charging
infrastructure was identified as being a key area where there could be improvements.
Areas identified as problematic are charging in homes with multiple cars, large groups
of vehicles and remote fast charges. (2014 – ongoing)
CSIRO works with a wide range of industry partners to help them to understand how
new technologies can be used within their current business model and to also allow
them to hybridise technologies that they manufacture to create new products. We also
work internally with groups in CSIRO to build prototypes using experimental CSIRO
technology (2014-Ongoing)

5. Future perspectives
CSIRO is focused on supporting the energy transition and drive towards net zero emissions,
increasing our capability in renewables and digital energy technologies, investing in more
clean energy growth areas and taking on big projects with strategic partners both in Australia
and around the world.
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