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To clarify thermal-hydraulic phenomena that are important for achieving
in-vessel retention (IVR) of core materials during severe accidents in fast reactors, a 3D
thermal-hydraulic analysis code based on a computational science method (particle method) that can
analyze multi-component multiphase flow behavior with heat transfer, convection, and phase changes
with high accuracy has been developed as a fundamental technology. From the fast reactor safety
tests conducted so far, "heat transfer behavior from the molten fuel pool to the structural wall”
and "erosion behavior of the structural wall due to jet impingement” were selected as important
dominant phenomena related to IVR, and 3-D particle based simulations were conducted for these
phenomena. As a result, the mechanism of thermal-hydraulic behavior involved in these dominant
phenomena, which is difficult to analyze with high accuracy using conventional analytical techniques

based on empirical models, was clarified.
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