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Development of Analytical Model for Temperature Fluctuationin in Coolant (VII)

~Investigation for Reduction Measures fo Coolunt Temperature Fluctuations using Numerical Method ~

Toshiharu MURAMATSU"

Abstract

Thermal striping phenomena are characterized by random temperature fluctuations and
observed in the region immediately above the core exit of Liquid Metal Fast Breeder Reactors
(LMFBRs) due to the interactions of cold sodium flowing out of a control rod (C/R) assembly
and hot sodium flowing out of adjacent fuel assemblies (F/As). Therefore the in-vessel
components located in the core outlet region, such as upper core structure (UCS), flow guide
tube, C/R guide tube, etc., must be protected against the random thermal processes which might
induce high-cycle fatigue. In this regard the ~ ted ALLOY 718 as a coating
material to protect these components against the raugue.

In this study, reduction measures of coolant temperature fluctuations have been investigated
using a multi-dimensional thermohydraulic analysis code AQUA with the Algebraic Stress
turbulence Model (ASM). From the analysis, it was confirmed that the area to be protect in-vessel
components against the thermal fatigue can be decreased to 1/10 of the total area of ALLOY 718
adopted in the MONJU reactor by the tuning of the support plate height and the flow rate ratio
between F/A and C/R assemblies.

* » Reactor Engineering Section, Safety Engineering Division, OEC, PNC
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