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Evaluation of Nuclear Power Plant Component Failure Probability and Core Damage
Probability using Simplified PSA Model
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Abstract It is anticipated that the change of frequency of surveillance tests, preventive
maintenance or parts replacement of safety related components may cause the change of component
failure probability and result in the change of core damage probability. It is also anticipated that the
change is different depending on the initiating event frequency or the component types. This study
assessed the change of core damage probability using simplified PSA model capable of calculating
core damage probability in a short time period, which is developed by the US NRC to process
accident sequence precursors, when various component's failure probability is changed between 0 and
1, or Japanese or American initiating event frequency data are used.

As a result of the analysis, (1) It was clarified that frequency of surveillance test, preventive
maintenance or parts replacement of motor driven pumps (high pressure injection pumps, residual
heat removal pumps, auxiliary feedwater pumps) should be carefully changed, since the core damage
probability's change is large, when the base failure probability changes toward increasing direction.
(2) Core damage probability change is insensitive to surveillance test frequency change, since the
core damage probability change is small, when motor operated valves and turbine driven auxiliary
feed water pump failure probability changes around one figure. (3) Core damage probability change is
small, when Japanese failure probability data are applied to emergency diesel generators, even if
failure probability changes one figure from the base value. On the other hand, when American failure
probability data is applied, core damage probability increase is large, even if failure probability
changes toward increasing direction. Therefore, when Japanese failure probability data is applied,
core damage probability change is insensitive to surveillance test frequency change etc.

Keywords probabilistic safety assessment, core damage probability, simplified PSA model, initiating event

frequency, component failure probability
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