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Research on Waterhammer Caused by A Rapid Gas Production
in The Severe Accident of A Light Water Reactor

by

Fujio INASAKA, Masaki ADACHI, Kohki SHIOZAKI,
Izuo AYA and Hideki NARIAI

Abstract

In the severe accident of an LWR (Light Water Reactor), it is supposed that a large quantity of
gas is generated in a water pool of the containment vessel due to a water-metal reaction or a
steam explosion. A rapid bubble growth, if the water mass is pushed up having a coherency in time
and direction in its movement, would give a severe waterhammer to the structure. In this study,
we conducted experiments using two cylindrical model containment vessels with 1.0 and 0.428 m
diameters, and investigated the behavior of water mass pushed up by a growing bubble and the
scale effect of this phenomenon. In addition, we also closely observed the behavior of a growing
bubble. In these experiments, a rapid bubble growth was simulated by injecting high-pressure air
into a water pool. It was observed that the water mass was pushed up without an air penetration
until the water level reached a certain elevation. On the basis of all data, experimental
correlations which gave a rise distance or velocity of the water mass with coherency were proposed
and the waterhammer pressure which affected the structure was quantitatively evaluated. The
applicability of the existing two-phase flow numerical analysis code, RELAP5-3D to the
waterhammer phenomenon caused by a rapid gas production was also verified.
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