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Abstract In the TMI-2 accident, high temperature core debris drained into the reactor pressure
vessel (RPV) lower plenum, but the RPV inner surface cooled down rapidly and so the vessel integrity was
preserved. Investigation of the TMI-2 accident showed that water penetrated into narrow gap between the RPV
wall and the debris crust, resulting in heat removal by boiling from the outer surface of the debris and the inner
surface of the RPV wall. In this study, heat transfer model for narrow gap was developed using existing
experimental data to evaluate the RPV integrity in a severe accident in a light water reactor. The applicability
of the empirical correlations of countercurrent flow limitation and local boiling heat flux to high superheat
condition was clarified by using the data of quenching experiments, which were performed in cooperation
with universities. There was no significant difference in CCFL characteristics between quasi-steady state and
quenching experiments and between one-side heated and both-side heated conditions. Nucleate boiling heat
flux in both-side heated condition was lower than that in one-side heated and decreased when the gap size was
low. The new empirical correlation for nucleate boiling heat flux was derived.

Keywords narrow gap, severe accident, countercurrent flow limitation (CCFL), local boiling heat flux, quenching
experiment
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