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The IAEA identifies six methods where nuclear energy can be used to produce hydrogen: 

• Reforming of natural gas

• Coal gasification

• Thermochemical conversion of biomass

• Thermochemical water splitting

• Low temperature electrolysis

• High temperature electrolysis

NUCLEAR HYDROGEN PRODUCTION
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Hydrogen Production Technology TRL 

Low Temperature Electrolysis 

Alkaline Water Electrolyzer (AWE) 9 

Polymer Electrolyte Membrane Water Electrolyzer (PEM/PEMWE) 8-9 

High Temperature Electrolysis 

High Temperature Steam Electrolysis (HTSE) 7-8 

High Temperature co-Electrolysis of Captured CO2 and Steam (HTCE) 4-5 

Thermochemical Processes 

Steam-Methane Reforming (SMR) 9 

Bio-mass Gasification (BMG) 9 

Thermochemical Water Splitting 

Sulphur-Iodine (S-I)  4 

Hybrid-Sulphur (Hy-S) 3 

Copper-Chlorine (Cu-Cl)  3 

 

Technology readiness level (TRL) is the quantitative 

assessment of maturity  level of a given technology. 



Hydrogen Blending & Storage
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Projects Country 
H2 Blend 

(%) 
Details 

Jupiter 1000 France 0-6 

This project starts injection of Hydrogen into GRTgaz’s 

network since 2020 to understand the physical impact of 

Hydrogen on industrial end users, and gas infrastructure. 

Snam Contursi Italy 10-15 
To study the impact of hydrogen in various blends of 

hydrogen (upto 15%) on gas grid and industrial end-users. 

Energy Storage Denmark 25 
To study the impact of hydrogen’s blend on existing gas 

transmission grid. 

 Projects Countries Details 

MosalHYc 
Belgium, France, 

Germany 

This project aims to study the physical impact of pure hydrogen 

on existing gas transmission pipelines. 

H21 UK 
To study the impact of 100% hydrogen on existing gas 

transmission network. 

H2HoWi Germany 
Utilization of the existing gas infrastructure for the transmission 

of 100% hydrogen to the commercial end-users. 

 Hydrogen storage is an important and essential factor for the advancement in 

hydrogen and fuel cell technologies particularly for power and transportation 

applications. Hydrogen requires advanced storage techniques having 

potential for higher energy density due to its inherent property of low energy 

per unit volume (hydrogen has the highest energy per unit mass of any fuel). 

Hydrogen can be stored as gas (high pressure tanks, depleted oil & gas fields, 

salt caverns, rock caverns), liquid (requires cryogenic temperatures), 

converted to ammonia or as liquid organic. 



• Electricity price 

• Hydrogen technology efficiency 

• Energy accessibility from NPPs 

• Siting costs 

• Capital & operating costs 

• Electrolyser capacity factor 

• Social and political issues 

• Financing barriers 

• Risk and uncertainties  

• Levelized cost of hydrogen
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Regulations and Economics

Electricity price is the most significant factor for electrolyser based hydrogen 

production technologies. Hence, for new or future NPPs, the levelized cost of electricity 

needs to be lower than the market price as any increase in future price will impact the 

profit margins for the NPP-HPP integration. 

• Nuclear regulatory and licensing issues including nuclear safety and liability, could be 

the major issues associated with co-locating a HPP within the protected area of NPP.

• Co-location at a distance far enough, so as to not adversely impact the nuclear facility 

and outside of the protected area, may require a modification to the nuclear plant’s 

emergency plan, but is unlikely to create additional nuclear safety or liability concerns. 

• Defining the product hydrogen and related materials being handled in the HPP (water, 

oxygen, biomass, etc.) as non-radioactive, will allow for the various equipment within 

the HPP to not require nuclear-grade materials. 

• Some nuclear standards would be required for thermal integration of high-temperature 

processes within the heat transport systems of the NPP.

Licensing and Regulations

Economics
Several economic factors have been identified such as: 
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