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Opportunities for Process Heat 



Nuclear Reactors 
for Hydrogen 
Production 

Reactor Type 
 

Outlet Temperature 

Pressurised Water Reactor (PWR) 275oC - 325oC 
Molten Salt Reactor (MSR) 600oC -  800oC 

Very High Temperature Reactor (VHTR)  750oC  - 1,000 oC 

Electrolysis Technology Temperature Range 
 

Alkaline electrolysis (AE) 50oC  - 80oC 
Proton Exchange Membrane (PEM) 20oC - 90oC 
Solid Oxide Electrolysis Cell (SOE) 700oC – 1,000oC 

Temperatures of 
Electrolysis Technologies 

Source: for electrolysis temperatures :  CSIRO 2016 Cost Assessment of  H2 Production from PV and Electrolysis 

Chemical Technologies Temperatures 
Sulphur-Iodine  360oC / 850oC 
Copper-chlorine 580oC 
Hybrid Sulphur 80oC / 800oC 

Temperatures of 
Chemical Technologies 
 



High Temperature Steam Electrolysis 

Solid oxide electrolyte. 
More efficient than room temperature electrolysis because some of the energy is supplied as heat – operates 
at 750oC – 950oC 
Countries actively developing: France (CEA ), US (25 kW HTSE test facility at INL), China. 



MIT/INL/EPRI May 2020 

Nuclear Power and Hydrogen 



NICE Hydrogen webinar March 2020 – DOE H2@Scale Initiative 





Source: NuScale Power 

NuScale Power (USA)  60 MWe power modules 

Main steam (3.5 MPa, 302oC)  to turbine and HTSE. 1.15 MWe electrical power used to boost inlet 
temperature to 800oC.   
Six module plant could produce 190 tonnes/day hydrogen 
One module 1,310 kg/hr 







VHTR for Hydrogen Production 

2017 Jan Gen IV Webinar 

Sulphur-Iodine Process 
Countries actively developing:  
Japan, China, South Korea, India. 
Status: Integrated System demonstration (China 1 Nm3/hr). 
Also Japan 30l/hr 



Challenges 
• Corrosion 
• Freezes at 320oC-500oC depending on salt 
• Significant fraction of the fuel is outside 

the core 
• Significant decay heat around the circuit 



Terrestrial Energy 
Integral Molten Salt Reactor (IMSR) 

400 MWTh, 190 MWe, load following capable plus 600oC process heat  
Build in 4 years, 24 hectare site, first deployment 2020’s , looking at sites at Canadian National Laboratories and INL. 
LCOE US$50/MWhr 
CNSC (Canadian Nuclear Safety Commission) Phase 1 design review completed, Phase 2 in progress 
26 June 2017 – GAIN (Gateway for Accelerated Innovation in Nuclear) award from US-DOE 
Developing hydrogen production using hybrid Sulphur process 



HOLOS Microreactor 
VHTR TRISO fuel in sealed cartridges, helium or 
CO2 coolant to Brayton power conversion gas 
turbine.  
Heat and electricity for electrolyser. 



Conclusions 
Nuclear Power is the only low emissions, reliable technology that 
can provide substantial quantities of process heat. 
 
A change to low emissions heat for industrial processes will be an 
essential part of Australia’s drive to low emissions by 2050. 
 
The current fleet of nuclear power plants could use surplus electricity 
to produce hydrogen 
 
Advanced nuclear plants coupled with higher temperature more 
efficient hydrogen production technology will be a cost-effective 
source of hydrogen with low emissions and minimum land 
requirements. 
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