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Abstract

The temperature change of sodium flowing through the reactor core due to the thermal transient
such as the loss of flow and the loss of heat sink can act on the reactor vessel via sodium pool. In this
study, the thermal transient analysis and the corresponding thermal stress analysis were performed
using ANSYS code to evaluate the structural integrity of the reactor vessel subjected to thermal
transient loadings resulted from ULOF/LOHS and UTOP events, which are classified as bounding
events. During the transient time of 600 seconds, the temperature change in the reactor vessel was not
significant and the transient thermal stresses and strains satisfied the stress and strain requirements of
ASME Code Subsection NB and NH with enough design margin. Thus, the structural integrity of the
reactor vessel was confirmed and it is necessary to investigate the effects of other types of thermal
transient loading such as sudden rising of sodium level.
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