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Application of Surrogate Models for Statistical Safety Evaluation
(Investigation of Applicability for Uncertainty Analysis)
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Abstract Application of a surrogate model of a safety analysis code for the uncertainty
analysis of the safety evaluation parameter was discussed in the present paper on the RELAP5
uncertainty analysis for a PWR small break LOCA experiment. Cross validation techniques
were applied to verify the prediction capability of the surrogate model for the 95th percentile
values of the safety evaluation parameter. Comparison with the RELAP5 uncertainty analysis
results confirmed that the prediction accuracy of the 95th percentile value by the surrogate
model can be estimated using the cross validation on the training data set. From the results it
was concluded that the surrogate model whose prediction accuracy of the 95th percentile values
was confirmed by the cross validation could be used for the statistical safety evaluation. The
effectiveness of the surrogate model application for the statistical safety evaluation was verified
compared with the order statistics method. While the 95th percentile values evaluated by the
order statistics method varied widely depending on the sampling cases, the 95th percentile
values evaluated by the surrogate model showed small fluctuations among the sampling cases
and the values were close to the RELAP5 uncertainty analysis results. In addition, the accuracy
of the evaluated 95th percentile values by the surrogate model could be estimated by the cross
validation. Therefore, the recommendation was made that the surrogate model be used for the
statistical safety evaluation in conjunction with the order statistics method.
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