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Thermal analysis of FCM fuel in a typical small modular reactor

Sarah Kamalpour®, Ali Akbar Salehi®, Hossein Khalafi®, Naimeddin Mataji-Kojouri®,
Gholamreaza Jahanfarnia®

(1) Department of Nuclear Engineering, Science and Research branch, Islamic Azad University, Tehran,
Iran.
(2) Atomic Energy Organization of Iran (AEOI), Islamic Republic of Iran.

Deployment of fully ceramic microencapsulated (FCM) fuel in light water small modular
reactors (SMRs) provides potential of an extremely safe reactor design. Current paper focuses
on thermal modelling of FCM fuel under steady state and transient conditions. Then,
comparative analysis of FCM fuel pin temperature distribution versus conventional UO;
fuel is performed in typical SMR. Multi-scale approach is selected to model complicated
heterogeneous FCM fuel structure. Results show significant fuel center temperature decrease
due to thermos-physical properties improvement.

Keywords: small modular reactor, FCM fuel, reactivity insertion accident, RELAP and
COMSOL.
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