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Abstract In the nuclear power plant, much knowledge is acquired through probabilistic safety
assessment (PSA) of a severe accident, and accident management (AM) is prepared. It is necessary to
evaluate the effectiveness of AM using the decision-making failure probability of an emergency
organization, operation failure probability of operators, success criteria of AM and reliability of AM
equipments in PSA. However, there has been no suitable qualification method for PSA so far to obtain the
decision-making failure probability, because the decision-making failure of an emergency organization
treats the knowledge based error.

In this work, we developed a new method for quantification of the decision-making failure probability of
an emergency organization using cognitive analysis model, which decided an AM strategy, in a nuclear
power plant at the severe accident, and tried to apply it to a typical pressurized water reactor (PWR) plant.
As a result: (1) It could quantify the decision-making failure probability adjusted to PSA for general
analysts, who do not necessarily possess professional human factors knowledge, by choosing the suitable
value of a basic failure probability and an error-factor. (2) The decision-making failure probabilities of six
AMs were in the range of 0.23 to 0.41 using the screening evaluation method and in the range of 0.10 to
0.19 using the detailed evaluation method as the result of trial evaluation based on severe accident analysis
of a typical PWR plant, and a result of sensitivity analysis of the conservative assumption, failure
probability decreased about 50%. (3) The failure probability using the screening evaluation method
exceeded that using detailed evaluation method by 99% of probability theoretically, and the failure
probability of AM in this study exceeded 100%. From this result, it was shown that the decision-making
failure probability was more conservative than the detailed evaluation method, and the screening evaluation
method satisfied the screening performance required by PSA.

Keywords pressurized water reactor, human reliability analysis, cognitive reliability, severe accident, PSA,
accident management, CREAM, decision making
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