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Nuclear Design for the Ultra-Long Cycle SBFO Core
of Small-Sized Power Reactor
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Abstract

A feasibility of nuclear design for the ultra-long cycle core with soluble boron free
operation was investigated for a small-sized power reactor for submarine application.
U-10Zr metal fuel were tested for the higher discharge burnup fuels. In order to
compensate the large excess reactivity, 12w/o enriched Gd:0O; and 80w/o enriched Pyrex
glass were used as burnable poison rods. For the enhanced shutdown reactivity, B-10 in
B4sC shutdown rod was also highly enriched. Ag-In-Cd with standard isotope
composition was used for the reactivity control throughout the cycle. Critical control rod
positions were found throughout single batch cycle(12.5EFPyr). Fq were found to be
kept within the safety limits and MTC showed negative value at HFP and HZP

conditions. Shutdown margin was also preserved at the refueling cold standby condition.
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