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Abstract

In a core disruptive accident of fast reactors, fuel escape from the reactor core is a key
phenomenon for prevention of re-criticality with significant mechanical-energy release
subsequent to formation of a large-scale fuel pool with high mobility. Therefore, it is
effective to study possibility of early fuel escape through probable escape paths such as a
control-rod-guide-tube space well before high-mobility-pool formation. The purpose of the
present basic experimental study is to clarify the mechanism of fuel-escape under a
condition expected in the reactor situation, in which some amount of coolant may be
entrapped into the molten-fuel pool. The following results have been obtained through
basic experiments in which molten Wood’'s metal (components: 60wt%Bi-20wt%Sn-20wt%ln,
density at the room temperature: 8700kg/ms3, melting point: 78.8 ) is ejected into an coolant
channel filled with water.

(1) In the course of melt ejection, a small quantity of coolant is forced to be entrapped into
the melt pool as a result of thermal interactions leading to high-pressure rise within the
coolant channel.

(2) Melt ejection is accelerated by pressure build-up which results from vapor pressure of
entrapped coolant within the melt pool.

(3) Average melt-ejection rate tends to increase in lower coolant-subcooling conditions, in
which pressure build-up within the melt pool is enhanced.

These results indicate a probability of a phenomenon in which melt ejection is accelerated
by entrapment of coolant within a melt pool. Through application of the mechanism of
confirmed phenomenon into the reactor condition, it is suggested that fuel escape is
enhanced by entrapment of coolant within a fuel pool.

Nuclear System Safety Research Group, Advanced Technology Division, O-arai Engineering Center, JNC
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MELT-II

IGR IGR: Impulse Graphite Reactor
EAGLE EAGLE: Experimental Acquisition of
Generalized Logic to Eliminate Re-criticalities
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