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cent CO2 capture with further improvements to near zero anticipated 3. By safely and permanently 
storing carbon dioxide (CO2) kilometers under the earth’s surface CCUS can enable new industries 
and open up profitable trade relationships by repurposing CO2 for use in manufacturing processes, 
such as cement and other building materials, as well as by using Australia’s coal resources to make 
clean hydrogen by sequestering the CO2.  

1.2 Hydrogen 

Australia has the opportunity to become a world-leading clean hydrogen producer and exporter as 
well as a zero-emission energy solution for many other nations in the Asia Pacific region. LETA 
believes that the current international interest in hydrogen must be leveraged through pragmatic 
technological and economic considerations.  
 
The most cost competitive sources of clean hydrogen are from hydrocarbons including coal, gas and 
biomass coupled with CCUS. For example, the CSIRO has identified black coal-based hydrogen 
with CCUS as one of the most affordable methods of producing clean hydrogen at AU$2.02-$2.47/kg 
of hydrogen 4. Fossil fuel-based hydrogen with CCS can also be scaled up to meet the likely 
commercial demands in the near future, providing a platform for export markets to develop as costs 
come down for renewable energy-based hydrogen. 
 
The 2019 National Hydrogen Strategy identified that Queensland’s Surat Basin has high potential as 
a hydrogen production site due to the known CO2 storage resource and the significant deposits of 
non-export quality black coal 5. Australia should be capitalizing on this asset, using our existing 
workforce and building their capacity to support hydrogen production, identify CO2 storage and be 
part of new export and import industries of the future. 
 

1.3 Allam-Fetvedt Cycle plants  

The Allam cycle is an emerging high efficiency power cycle that can generate flexible, high-capacity 
power and hydrogen with negative carbon emissions while producing feedstocks for other critical 
industries. 

Invented by 8 Rivers Capital LLC, the Allam cycle uses CO2 instead of steam to drive a turbine, while 
inherently eliminating air pollution by capturing the CO2 for use in other processes or for 
sequestration.  

The technology can quickly ramp up and down at a similar rate to natural gas power stations, 
enabling firming and strengthening of the grid to manage higher levels of power from intermittent 
renewable sources. It can also co-locate with renewable hydrogen electrolyser projects, sharing 
hydrogen export infrastructure, and consuming the oxygen produced from splitting the water 
molecule (H2O), and boosting revenue for the renewable electrolyser.  

 
3 IEA Greenhouse Gas R&D Programme, Towards zero emissions CCS in power plants using higher capture rates or 
biomass, 2019/02, March, 2019 
4 CSIRO, National Hydrogen Roadmap, CSIRO, Canberra, 2018, p. 82. 
5  COAG Energy Council, Australia’s National Hydrogen Strategy, Australian Government, Canberra, 2019, p. 13 
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In 2020, LETA commissioned a feasibility study of an Allam cycle project in Queensland. The study 
shows that this technology could produce clean hydrogen at the plant gate for approximately 
AU$2/kilogram, with additional peaking electricity support. It also found that ammonia could be 
produced for sub-AU$1.50/kilogram at larger scale once the ammonia market matures.  

The first commercial scale 300MW Allam cycle project based off natural gas was announced in 
Odessa, Texas earlier this year and a final investment decision is expected in 2024.    

We encourage the government to look at the Allam cycle solution as it provides an avenue for new 
resource derived energy commodities such as clean hydrogen and ammonia, while complementing 
the increasing role of variable renewable energy with on demand clean emission free electricity.  

1.4 International opportunities 

Many of Australia’s largest trading partners have announced target dates to achieve net zero emissions, 
such as Japan, South Korea and Vietnam in 2050, China in 2060 and India in 2070. This ambition needs to 
be achieved at the lowest cost possible while maximizing energy security, which includes security of critical 
supplies and grid stability.  

In order to reach a country’s net zero goal at least cost while maintaining economic growth, a range 
of solutions, both local and regional will be required: 

• Local – harnessing cost-effective storage if available while taking into account CO2 point 
sources, transport options and geological storage capacity. 

• Regional – some countries have limited storage, but could still use hydrogen and other 
feedstocks from fossil fuels with the storage occurring in natural aquifers (in Australia, 
Malaysia or Indonesia for example). 

For example, it is likely that the majority of clean hydrogen, ammonia and other derivative clean energy fuels 
for Japan, South Korea and Taiwan will need to be imported. 

Japan is actively exploring a global supply network for clean energy production, shipping and other 
applications. This included investing in the Hydrogen Energy Supply Chain project which trialled hydrogen 
production from coal gasification in Australia for importation to Japan. This is a significant example of 
Japanese, Australian and Victorian government collaboration with the private sector to build international 
supply chains.  

Another is Japan’s desire to import ammonia supplies from countries including Australia, with geological 
storage in the producing country. This was highlighted recently when two major Japanese companies, J-
Power and Marubeni announced their investment in the CTSCo Project to unlock more than a billion tonnes 
of permanent CO2 storage capacity in Queensland 

Japan’s strategy, which has a strong element of international cooperation, could have a positive global 
impact and contribute to the creation of new synergies regarding international energy trading and business 
cooperation. These will be crucial to drive investment and make technologies more affordable 6. 

 
6 Greg Kelsall and Paul Baruya, The role of low emission coal technologies in a net zero Asian future, International Centre for 
Sustainable Carbon, January 2022, p. 173. 
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