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Common Cause Failure of Digital Safety Level DCS
Emergency Shutdown System

Ma Quan, Luo Qi, Song Xiaoming, Liu Yanyang
Science and Technology on Reactor System Design Technology Laboratory, Nuclear Power Institute of China, Chengdu, 610213, China

Abstract: This paper takes the digital safety level DCS emergency shutdown system which
used 2-out-of-3 architecture as the research object, and establishes the reliability model of the
system by the method of Markov. The average probability of failure on demand, as so called the
PFD,g, under two cases of common cause failure and non common cause failure consideration are
calculated and compared. In addition, it turns out that the PFDavg changes to be bigger with the
increasing of the factor of common cause failure. Thus, in order to decrease the factor of common
cause failure, it is necessary to control the common cause failure by some effective measures when
designing the system to improve the reliability of RTS.

Key words: Digital safety level distributed control system (DCS), Emergency shutdown
system, 2-out-of-3 structure (2003), Common cause failure
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Fig. 3 Markov Model of Digital Safety Level DCS Emergency Shutdown System with 2003 Structure
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