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Submission to the National Hydrogen 
Strategy Issues Papers 
The Australian Academy of Technology and Engineering1 welcomes the 
opportunity to respond to the COAG Energy Council’s National Hydrogen 
Strategy Issues Papers. 

The Academy acknowledges the work of the COAG Energy Council Working Group in undertaking a 
comprehensive exploration of the challenges and opportunities ahead for a potential Australian 
hydrogen industry. The Academy’s response to Issues Papers 7 and 8 are provided below. 

However, we note that Issues Paper 2 offers a range of practical ideas on attracting hydrogen 
investment and that Issues Paper 6 presents a good analysis of the challenges and potential 
solutions for hydrogen in the gas network.  

Response to Issues Paper 7: Hydrogen for electricity systems 

The emerging hydrogen industry has the potential to replace Australia’s LNG exports in the long 
term. However, factors such as the need to supply and manage additional concentrated electricity 
loads in some locations and how to best reduce the cost of production and export need to be 
considered. 

For instance, the Gladstone LNG export facility currently exports around 22 Million tonnes of LNG 
per annum (pa), with an average of one vessel shipping LNG to Asia each day. By 2022, it is expected 
that Australia will have 10 LNG trains exporting 80 million tonnes of LNG per year. 

To be viable in the global market, a new natural hydrogen facility would need to produce and export 
the amount of energy equivalent to at least one of these trains in green hydrogen (i.e. 8 million 
tonnes of LNG equivalent, which is around 35% of the current Queensland LNG export). 

The amount of energy equivalent to 8 million tonnes of LNG is 3.6 × 1011 MJ and would require 
125,000 GWh of renewable electricity each year, assuming 80% efficiency to generate hydrogen 
from renewable electricity in the NEM. If we assumed that the hydrogen production plant operated 
with a 95% load factor for 8,760 hours each year, this would imply the need for 15GW of new 
renewable generation. This would be closer to around 45 GW of generation given that typical wind 
farms operate on around 35% annual capacity factor respectively (for solar this is closer to 25%). 

In addition, around 20GW of hydro-electric pumped storage capacity would be required to ensure 
the intermittent renewable generation could provide the continuous power to operate the hydrogen 
production facility. To achieve this would require $75 billion capital investment on the new 
generating capacity, assuming $1,000/kW for 45GW of wind turbines and $1,500/kW for 20GW of 
pumped storage plant. Assuming 7% pa capital charges and 2% pa operating and maintenance 

 
1 The Australian Academy of Technology and Engineering is a Learned Academy operating as an independent, non-political and expert 
think tank that helps Australians understand and use technology to solve complex problems. We bring together Australia’s leading experts 
in applied science, technology and engineering to provide impartial, practical and evidence-based advice on how to achieve sustainable 
solutions and advance prosperity. 
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(O&M) costs suggests that the electricity required to operate the green hydrogen facility would cost 
around $6.75 billion.  

This would equate to an electricity cost of $18.8/GJ for producing green hydrogen, although this cost 
excludes other costs such as the liquefaction, storage and shipping of the hydrogen.  

The Academy estimates that Australia needs to be able to deliver green hydrogen to Japan for a cost 
of around $17.4/GJ. The above cost estimates suggest that this target, while still some way off, is 
achievable.  

There are of course other options for producing hydrogen, such as steam reformation of natural gas 
or coal gasification.  However, unless carbon capture and storage (CCS) was used, the hydrogen 
produced would have associated greenhouse gas emissions. Including CCS would increase the cost of 
the hydrogen being produced. 

Q1: How can hydrogen production best be integrated with current electricity systems (for 
instance, should large-scale hydrogen production be connected to current electricity systems)? Are 
there barriers or risks to integration that need be addressed in the Strategy? 

An export hydrogen industry driven by solar power would require a vast land area for setting solar 
arrays. Dr Alan Finkel, Australia’s Chief Scientist and a Fellow of the Academy, commented that: “If 
we continue to imagine that all that future electricity to make hydrogen comes from solar, then in 
terms of land area, using current technology, that’s a solar farm the size of Wyoming”.2 Such an 
initiative in Australia would be feasible in the Pilbara region and would require careful planning and 
considering factors such as access to water and respect for native title rights. 

One of the key factors in determining the economic viability of green hydrogen production will be 
the utilisation rate of the electrolyser.  

The Academy has identified several National Electricity Market (NEM) related issues associated with 
green hydrogen production using renewable electricity. These issues are influenced by how the 
hydrogen produced will be used. For example: 

 Injecting the hydrogen into the gas network: This might require electrolyser systems to be 
built adjacent to gas distribution infrastructure since injection may be easier at this point in the 
gas stream. The electricity generation, transmission and distribution system may need to be 
reinforced to meet the localised electricity demand from the electrolysers.  

 Hydrogen exports: as discussed above, this would require large amounts of renewable 
electricity generation capacity to be built.  

 Using the hydrogen for transport fuel: This could require localised hydrogen production 
facilities. Initially, these might be dedicated facilities that produce hydrogen to meet the 
demand from the freight or public transport sector. Depending on the level of demand, this 
may require the grid to those locations to be reinforced. 

Q3: Do current market frameworks incentivise the potential value of hydrogen to support 
electricity systems?  What initiatives or changes are required? 

 
2 Dr Finkel spoke to the US Department of Energy Hydrogen and Fuel Cells Program Annual Merits Review in Washington on 27 April 2019 
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Producing and using hydrogen is another way that renewable energy producers could earn revenue 
from their plant. For instance, hydrogen could substitute for natural gas as a fast-start fuel. 
Hydrogen energy storage could improve the economics of renewables that would otherwise be spilt 
or constrained off owing to a lack of demand. Polymer electrolyte membrane (PEM) electrolyser 
plants could also be used to provide ancillary services. 

It may be necessary to reform electricity (and gas) market rules to ensure that the value that can 
potentially delivered by hydrogen is allowed and appropriately recognised. The Academy agrees 
with the view that such reforms are necessary regardless of their impact on the emergence of a 
hydrogen industry.   

Q4: Do current market frameworks allow for sector coupling and interactions between different 
markets that may result from hydrogen production (such as the interplay between gas, electricity, 
and transport sectors)? If not, what changes are required? 

The Academy recognises the challenge in coupling the electricity, gas and transport sectors as they 
are regulated, taxed and incentivised in quite different ways. Possible approaches could include: 

 adopting an economy-wide approach that provides a market signal that encourages lower 
carbon emissions 

 removing subsidies that support particular forms of energy generation and use 

 ensuring that the Australian Energy Market Operator (AEMO) is able integrate its planning of 
different energy networks 

The Academy is aware of studies in the EU that have examined the regulatory reforms necessary to 
allow hydrogen to participate in the energy market (e.g. regulating access to natural gas (or 
hydrogen) gas pipelines or hydrogen storage facilities.  

Response to Issues Paper 8: Hydrogen for transport 

Q1: What groups or companies could lead a consortium approach to building refuelling 
infrastructure? 

It is clear from an examination of overseas hydrogen projects, that the majority involve 
collaborations between industry sectors, governments and (often) the research community.   

Consultation with the owners of the existing retail and commercial fuel networks is vital for making 
strategic decisions regarding hydrogen in the transport industry. Each of these major stakeholders 
has over 1000 sites and service stations across Australia, and they are well placed to support the 
building of a network of hydrogen refuelling stations. 

 Collaborating with groups such as fuel cell electric vehicle (FCEV) manufacturers and manufacturers 
of hydrogen production and storage equipment will also be crucial, particularly on the construction 
of pilot projects to assess the opportunities and challenges of hydrogen as a transport fuel.  

Commercial fuel sales also need to be considered alongside retail fuel sales. Commercial fuel sales is 
a different business from retail, organised differently, often with a distinct supply chain and 
infrastructure, and involving much larger volumes than retail fuel sales. This industry serves the 
aviation, logistics and transport, mining, marine, railway, defence, construction and agriculture 
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sectors among others.  Such projects could involve the end user of the hydrogen as part of the 
collaboration. 

Q3: Other than emissions limits and procurement policies, how could government actions (federal, 
state or local) support private investment in vehicles and infrastructure? 

The transport sectors listed as priorities in the issues paper such as buses, taxis and light vehicles. 
were earlier considered as targets for LPG or CNG usage. It would be beneficial to examine the 
lessons from policies and programs to encourage CNG or LPG and use these to inform support 
measures designed to encourage the use of hydrogen in the transport sector. 


