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Analysis of Convergence of Uncertainty and Important Factors Affecting Uncertainty
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Abstract We analyzed how the convergence of mean core damage frequency (CDF) depends on the
number of minimal cut sets, the sampling method and the random seed, using level 1 PSA models for Surry
1 and a Japanese 4 loop PWR plant. As a result, the followings were clarified: the good convergence
efficiency of the latin hypercube sampling (LHS), the relationship between number of minimal cut sets and
mean CDF, as well as the standard deviation and the easy method of judgment for mean CDF convergence.
In addition, it was seen that the relationship between the number of probability variables (i.e. the number of
basic events) and the number of samplings needed to converge for mean CDF.

Analysis of important factors affecting uncertainty was also performed. As a result, it was found that the
initiating events (especially loss of coolant accidents) were the dominant important factors.

Finally, comparisons were made for the 95% confidence interval of the calculated results from the
operating experience of the worldwide nuclear power plants with (1) the mean core damage frequency by
PSA for 108 US plants and 51 Japanese plants and (2) the 95% confidence interval of the US and the
Japanese Plant PSA model used in this research. As a result, it was clarified that the the mean core damage
frequency of almost all US pressurized and boiling light water reactors in the US was in the 90%
confidence interval calculated from the operating experience of the nuclear power plants (PWRs & BWRs)
in the world, but that of those reactors in Japan was smaller then that level.

Keywords pressurized water reactor, probabilistic safety assessment, core damage frequency,

uncertainty analysis, uncertainty importance measure, Birnbaum importance
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