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Basic Study on a Technique for Predicting Break Diameter from Primary Cooling System
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Abstract To predict the amount of radioactive material release during a nuclear emergency,

it is necessary to simulate the process by which core cooling situation worsens. The amount of
coolant leakage is proportional to the primary system pressure, primary system density around the
break point and break diameter. Although it is necessary to specify the break diameter to simulate
the degradation of reactor core cooling, when a disaster is progressing, it is difficult to measure the
break diameter or to observe the break point. In this study, we examined a technique for predicting
the break diameter of the primary cooling system by using the monitored value of reactor pressure
transmitted every minute by the plant computer for the pressurized water reactor. By deriving the
relation between reactor pressure and primary cooling system break diameter by using an analytical
model of the nuclear reactor cooling system, the break diameter of the primary cooling system
expressed as a function of the rate of decrease of reactor pressure. When those coefficients of the
function were specified, it is thought that the break diameter of the primary cooling system can be
predicted within about 10% error in an event in which the break diameter did not enlarge, and
within about 20% error in an event in which the break diameter enlarged.

Keywords nuclear emergency preparedness, primary cooling system, loss of coolant accident, leakage size

prediction, pressurized water reactor
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