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Abstract For severe accident assessment of a light water reactor, models of heat transfer in a narrow
annular gap between overheated core debris and a reactor pressure vessel are important for evaluating vessel
integrity and accident management. The authors developed and improved the models of heat transfer. However,
validation was not sufficient for applicability of the gap heat flux correlation to the debris cooling in the vessel
lower head and applicability of the local boiling heat flux correlations to the high-pressure conditions.
Therefore, in this paper, we evaluated the validity of the heat transfer models and correlations by analyses for
ALPHA and LAVA experiments where molten aluminum oxide (Al203) at about 2700 K was poured into
the high pressure water pool in a small-scale simulated vessel lower head. In the heating process of the vessel
wall, the calculated heating rate and peak temperature agreed well with the measured values, and the validity
of the heat transfer models and gap heat flux correlation was confirmed. In the cooling process of the vessel
wall, the calculated cooling rate was compared with the measured value, and the validity of the nucleate
boiling heat flux correlation was confirmed. The peak temperatures of the vessel wall in ALPHA and LAVA
experiments were lower than the temperature at the minimum heat flux point between film boiling and transition
boiling, so the minimum heat flux correlation could not be validated.

Keywords severe accident, debris cooling, narrow gap, countercurrent flow limitation, boiling heat flux,
critical heat flux, ALPHA experiment, LAVA experiment.
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