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Findings from Studies on Core Fuel Damage and Relocation under Severe

Accident Conditions and Future Research Challenges
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Abstract To consider prevention and mitigation measures for severe accidents, it is important
not only to comprehend nuclear plant performance, but also to understand the phenomena
based on findings from tests under severe accident conditions. This paper reviews the findings
from studies on core fuel damage and relocation under severe accident conditions and future
research challenges. The test results from examinations of the influence of control rods on
core fuel damage and relocation showed that the control rods melted and relocated prior to
the Zircaloy cladding. The test results from examinations of the effects of fuel rod gas and fuel
bundle pressures showed two mechanisms of damage. One was ballooning that occurred when
the fuel rod gas pressure was larger. The other was damage that occurred when the fuel bundle
pressure was larger, and it caused collapse during a long time. Since the steam oxidation reaction
of the cladding affects core fuel damage and relocation, steam reaction rate equations used in
the safety evaluation were reviewed. Furthermore, future challenges based on the findings
were discussed. In-pile and out-pile tests have been conducted at smaller radial sizes than actual
reactor cores. So the advanced analytical models taking into account the radial scale differences
and the further studies on core fuel relocation are desired.

Keywords severe accident, core fuel damage, relocation, steam oxidation reaction
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