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The case of reducing GHG emissions in industry (captive Hz2)

Captive (used on-site) H, producing mostly by SMR method.
Conventionally natural gas is used for reforming and for heat:
~ 60% of NG for CH, + H,0 = CO, + H, (CO, in technological circuit)

~ 40% of NG for Heat — CO, emission (CC efficiency 80-90% + add. cost) HTGR-Based Large-Scale Hydrogen Production?

+ Heat source could be replaced by nuclear. z
b ilize f th ducti ( ) NUCLEAR PART I HEAT i Chemical technological part
+ CO, can be utilize for another production (urea). | EXCHANGE | ——————

+ No transportation of H, . 200MW ! i H, 99,09%
+ Low cost of H, (depend on NG cost) ' To customer

Challenges: :
. B~ Conversion Carbon H, recovery
- Safety (nuclear and chemical parts must be close to each other) 23 module capture and
. . | SN module CO, purification
- Licensing

- Possible only for new plant (modernization is too difficult)
- Low carbon electrical energy sources for own needs
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The case of market H2 o 1)

Market (distributed) H, producing mostly by LWE. \41 £ |

+ No CO, emissions from H, production (except nuclear lifecycle) =

+ Safety distance has little effect on efficiency : N, (Eeure——

+ Flexible production @ Ly -

+ 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
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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.
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