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Abstract : Calculating the scrutable core damage frequency (CDF) of nuclear
power plants is an important component of the seismic probabilistic safety
assessment (SPSA). In this work, a simple approach is developed to calculate CDF
from minimal cut sets (MCSs) with non-rare events. When conventional calculation
methods based on rare event approximations are employed, the CDF of industry
SPSA models is significantly overestimated by non-rare events in the MCSs.
Recently, quantification algorithms using binary decision diagrams (BDDs) have
been introduced to prevent CDF overestimation in the SPSA. However, BDD
structures are generated from a small part of whole MCSs due to limited
computational memory, and they cannot be reviewed due to their complicated logic
structure. This study suggests a simple approach for scrutinizing the CDF
calculation based on whole MCSs in the SPSA system analysis model. The
proposed approach compares the new results to outputs from existing algorithms,
which helps in avoiding CDF overestimation.
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Fig. 1. Schematic diagram of system analysis method in
Korean seismic PSAY.
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Table 1. Minimal cut sets for an example before post processing
by BeEAST

No Basic Events SEe\?;ﬁnEl?ré:
1 %IE DO "
2 %E A2 BP “
3 %E Al B2P 4
4  %E Al B2B "
5 %E A2 BB “
6 E BIB BIP /Al /A2 /DO w

Table 2, Minimal cut sets for an example to prevent overestimation

No Basic Events SEe‘?;ftnE?r;:
1 Y%IE DO #4
2 %IE Al B2B /DO #4
3 %IE A2 B2B /DO /A1 #4
4  %lE Al B2P /D0 /B2B #4
5  %IE A2 B2P /DO /B2B /Al #4
6 %E BIB BIP /DO /Al /A2 #2
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Table 3. Comparisons of CDF for a domestic SPSA model
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| TTRER Nmof | Sasg | s | BT | FTRER Nmof | sasq | MG
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