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A Conceptual Design of Solid Moderator for Rectangular Fuel Assembly
for the Thermal SCWR System
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Abstract

As for the conceptual design of the SCWR system with thermal neutron spectrum, a
rectangular fuel assembly has been conceptually designed. We have focused on the moderator
design in order for SCWR fuel assembly to have the moderation power for thermal neutron
spectrum. Both the cross-type and the single-pin solid moderators have been proposed for
SCWR fuel assembly design. By using the cross-type solid moderator design, the number of
fuel rods loaded in a SCWR fuel assembly was increased by 45% compared with 3x3
rectangular solid moderator and the resulting linear power density can be reduced. By
additionally introducing the single-pin moderator, the power distribution of the fuel assembly
became flatter compared with only the cross-type solid moderator and the power peaking factor
was reduced to 1.07 from 1.12. The thermal hydraulic and the core neutronic analyses for the
proposed SCWR fuel design will be performed in the future as well as the optimization of the

design parameter.
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System Design Parameter Value
Rated Power, MWe 1700
Net Thermal Eefficiency, % ~44
Average Power Density, MWth/m3 ~100
Effective Core Height, m 3.6
Core Diameter, m 3.8
Number of Fuel Assembly in a Core 157
Average Discharge Burnup, MWD/tHM ~45,00
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Value
21x21
25.15
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