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Coupling Analysis of Deformation and Thermal- Hydraulics in aFBR Fuel Pin Bundle
using BAMBOO and ASFRE-1V Codes

Masahiro ITO™"  Yasutomo IMAI 2
Tomoyuki UWABA"® Hiroyuki OHSHIMA™

Abstract

The bundle-duct interaction may occur in sodium cooled wire-wrapped FBR fue
subassemblies in high burn-up conditions. JNC has been developing a bundle deformation
analysis code BAMBOO(Behavior Analysis code for Mechanica interaction of fue Bundle
under On-power Operation), a thermal hydraulics analysis code ASFRE-1V (Anaysis of Sodium
Flow in Reactor Elements - ver. V) and their coupling method as a simulation system for the
evaluation on the integrity of deformed FBR fud pin bundles. In this study, the smulation
system was applied to a coupling analysis of deformation and thermalhydraulicsin the fuel
pin-bundle under a steady-state condition just after startup for the purpose of the verification of
the dmulation system. The iterative caculations of deformation and thermalhydraulics
employed in the coupling analysis provided numerically unstable solutions. From the result, it
was found that improvement of the coupling agorithm of BAMBOO and ASFRE-1V is
necessary to reduce numerical fluctuations and to obtain better convergence by introducing such
computational technique as the optimized under-relaxation method.

*1 NES! Inc.

*2 NDD Inc.

*3 Nuclear Fuel Research Group, System Engineering Technology Division, OEC, JINC
*4 Thermal-Hydraulic Research Group, Advanced technology Division, OEC, INC

JINC: Japan Nuclear Cycle Development Institute
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