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Abstract

The risk concentration due to the multi-tasking feature would increase the importance
of digital equipment in nuclear power plants’ safety functions. This paper quantitatively
presents the probability of anticipated transients without scram (ATWS) based on the
fault tree analysis of Korea standard nuclear power plant (KSNPP) which includes the
analysis on digital equipment in digital plant protection system (DPPS). In this paper, we
also present the result of sensitivity study which shows the effect of digital equipment
to the probability of ATWS. For the base case of sensitivity study, the ATWS
probability of the digital~protection-system-based KSNPP is quantified as 9.13x107®
which is slightly higher value than that of analog-protection-system—based plant
8.40x107%. Main contributors to the ATWS which are related to the DPPS could be
categorized as common cause failures (CCFs) of sensors, actuators, input modules,
output modules and processing/watchdog modules which are combined with the failure
of human operator or that of diverse protection systems
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