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Abstract

In the mid-loop operation during shutdown of the pressurized water reactor (PWR) plant, the

core decay heat is cooled by the residual heat removal (RHR) system. In the case of loss of the RHR
function, core cooling is achieved by reflux cooling through the steam generator (SG) when the reactor
coolant system (RCS) is closed, or by gravity injection of water from the refueling water storage pit
(RWSP) when a large opening is present in the RCS. However, it is uncertain whether core cooling can be
achieved by these alternative cooling methods, if the opening is not large enough in the RCS. In this study,
the effectiveness of the reflux cooling through the SG and the gravity injection of water from the RWSP in
the mid-loop operation three days after shutdown was investigated by using RELAP5/MOD?3.2 with a plant
model representing a typical 4-loop PWR plant in Japan, assuming that two bases of the pressurizer safety
valves were removed. As a result, it was verified that in the case of a combination of the reflux cooling by
through the SG and gravity injection of water from the RWSP, the time until the core was uncovered with
water extended about an hour from that in the case of no cooling method.
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