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Hydrogen is becoming an attractive source of clean next-generation fuel that can help Member States 
to meet their requirements under the Paris Agreement adopted at the 21st session of the Conference of 
the Parties to the United Nations Framework Convention on Climate Change (COP21) in December 
2015, in particular by serving as an alternative energy carrier for transp01t applications. There are 
several pathways for hydrogen production, including water splitting and electrolysis. Currently the 
global 'hydrogen economy' is mainly based on hydrogen generated by steam reforming i.e. use of 
fossil fuel. Nuclear and renewable energies can also be seen as alternative carbon-free energy sources 
for the production of hydrogen. However, each technology pathway has its advantages and 
disadvantages. Hence, it is essential that various aspects, including the environmental, social and 
economic impacts of hydrogen production, be clarified. 

Nuclear energy can make a large contribution to the hydrogen economy, meeting the globally growing 
demand for hydrogen without carbon emissions, when used as the primary thermal energy source to 
produce hydrogen. Conventional water electrolysis coupled to a light water reactor-type nuclear 
power plant is the only nuclear technology option available for hydrogen production at present, but it 
is costly in terms of both energy efficiency and economy. The nuclear-heated steam methane 
reforming (NH-SMR) method can be considered for deployment in the near future due to the maturity 
of existing steam methane reforming (SMR) processes for hydrogen production and the pattially 
demonstrated coupling of nuclear reactor technologies to these processes. However, the NH-SMR 
methods still involves carbon dioxide (CO2) emissions due to the nature of SMR and can be subject to 
environmental taxes or penalties, which add to the uncertainties in future cost estimates. For hydrogen 
production, there are several processes which can be integrated with advanced reactor technologies, 
such as high temperature steam electrolysis (HSTE) and high temperature thermochemical, or hybrid 
water splitting processes. These are the most promising technologies for long term nuclear-driven 
large-scale hydrogen production plants. With the right high-temperature nuclear technology integrated 
into the relevant hydrogen production process, both thermochemical and electrolysis-based production 
of hydrogen have a promising future. One of the potentially more energy efficient systems is the 
coupling of a direct cycle advanced gas cooled reactor and a supercritical CO2 power conversion 
system to the HTSE process, where the medium temperature range is of the order of 550-750°C. 

In support of its Member States, the International Atomic Energy Agency (IAEA) has developed the 
Hydrogen Economic Evaluation Programme (HEEP) to provide support in analysing the feasibility of 
hydrogen production using nuclear energy. HEEP can be used for performing economic assessment 
for various scenarios of hydrogen production including conventional and nuclear options. It can also 
be used for comparative studies between various nuclear and conventional energy sources. 

3. Objectives of the meeting

The purpose of this meeting is to: (a) exchange up-to-date information on commercial technologies 
for nuclear hydrogen production that are foreseen to be available for near-term deployment, as well as 
on related socio-economic and environmental considerations; (b) assess the market potential, 
economics and other related challenges (including potential upscaling) of technologies that are 
currently used or are being investigated and/or developed for nuclear hydrogen production; and (c) 














