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Estimation development using support vector machine
to evaluate the break diameter during PWR loss-of-coolant accident
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Abstract This paper describes development of a break diameter estimation method with machine learning
for a PWR loss-of-coolant accident (LOCA) that uses the data obtained by a safety parameter display
system (SPDS). The time between the point when the time difference of reactor coolant pressure became
the minimum to the point when the pressure became less than 4 MPa after the occurrence of the LOCA, and
the average pressure decreasing rate are extracted as features. The programming language MATLAB is
used to extract data of these features and to learn them using a support vector machine (SVM) with the 2nd
order polynomial kernel function. There are some factors that cause deviations in the results such as break
location in the reactor coolant piping and the one-minute sampling timing of SPDS. After data are
simulated by a severe accident code and the input break diameter is learned by the SVM with simulated data,
the learning result shows a relative error of plus or minus 13% and standard deviation of 5.6%. It is
confirmed that these learning results are valid even if the time from the reactor shutdown to the occurrence
of LOCA changes from 0 to 30 or 60 minutes. Depending on the accident response, the reactor coolant
may be cooled using the secondary side of the steam generator. Because the pressure change is greatly
affected by the cooling in this case, the estimation by the learning result is not applicable. Considering
aftershocks when a big earthquake occurs, the leak diameter may expand during the progress of the accident.
Depending on the timing of the expansion, an estimated diameter is close to the input diameter before and
after the expansion, and it is judged applicable to practical use.

Keywords  machine learning, loss-of-coolant accident, break diameter, safety parameter display system, support vector
machine
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4 loop plant, Break location: Cross-over leg
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4 loop plant, Break location: Cross-over leg
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4 loop plant, break diameter increment
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