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Summary of life-cycle GHG emissions for different power plants1

NPP generates electricity (PWR) or high temperature (HTGR)

+
H2 production method:

- LTWE, SMR (high TRL)
- HTSE, TC-cycles, pyrolysis (for a longer term perspective)

Captive (used on-site) H2 producing mostly by SMR method.
Conventionally natural gas is used for reforming and for heat:

~ 60% of NG for CH4 + H2O = CO2 + H2 (CO2 in technological circuit)
~ 40% of NG for Heat → CO2 emission (CC efficiency 80-90% + add. cost)

+ Heat source could be replaced by nuclear.
+ CO2 can be utilize for another production (urea).
+ No transportation of H2

+ Low cost of H2 (depend on NG cost)

Challenges:
- Safety (nuclear and chemical parts must be close to each other)
- Licensing
- Possible only for new plant (modernization is too difficult)
- Low carbon electrical energy sources for own needs

The case of reducing GHG emissions in industry (captive H2)

HTGR-Based Large-Scale Hydrogen Production2

1 A guide to life-cycle greenhouse gas (GHG) emissions from electric supply technologies. Daniel Weisser. PESS / IAEA Wagramer Strasse 5, 1400 – Vienna Austria
2 Russian R&D and pilot projects for high temperature hydrogen production with heat from nuclear reactors. Maximov A.L. Technical Meeting on Advances in High Temperature Processes for Hydrogen 
Production with Nuclear Energy. 5-8 September 2023,  IAEA, Vienna, Austria
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The case of market H2

Cost of electricity 
for hydrogen

Market (distributed) H2 producing mostly by LWE.
+ No CO2 emissions from H2 production (except nuclear lifecycle)
+ Safety distance has little effect on efficiency
+ Flexible production
+ NPP load balancing

Challenges:
- Direct power supply from NPP
- Economics (cost of electricity, availability factor, extra cost for transportation and storage)
- Needs for reserve capacity of electrolyzers (hybrid power supply could be solution)
- Low carbon energy sources for transportation and storage 

Resource limitations for all cases of nuclear-hydrogen production:

Resource limitations for natural uranium, natural gas and water should be taken into account when considering the large-scale nuclear
hydrogen production, which will make an additional contribution to resource consumption along with growing energy consumption in
general. In this regard, the development of two-component nuclear energy, which will have an additional source of fissile isotopes, is
becoming relevant.

1 Technical Meeting on the Role of Nuclear Hydrogen Production in a Low Carbon Economy EVT1803517, 8-10 April 2019, IAEA, Vienna, Austria
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