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Effect of geometry homogenization of FCM fuel in a typical small modular reactor
criticality calculation

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.

Abstract:

Fully ceramic microencapsulated (FCM) fuel is an enhanced accident tolerant fuel, proposed to
use in light water reactors. FCM fuel structure consists of TRSIO particles, dispersed randomly
in SiC matrix. Heterogeneous structure of FCM fuel makes neutronic analysis complex and time
consuming. In the present paper, geometry homogenization effect on criticality calculations
were investigated. Effective multiplication factor and radial power peaking factor were
calculated using MCNPX, WIMS and CITATION codes. FCM fuel geometry homogenization
presents acceptable preliminary results and reduces calculation time.

Keywords: FCM fuel, homogeneous model, heterogeneous model, MCNPX code and effective
multiplication factor.
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