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Application of Cause-defense Matrices
on Common Cause Failures in Nuclear Power Plant

ZEN G Marrping, ZHAO Bing-quan
(Bdjing Nuclear Power Plant Simulation Training Center, T&nghua University, Bejing 100084, China)

Abstract: The quaitive andyss method on common cause failures (CCFs)/ cause-defense
matricesis described , and a quditive analyss on the CCFs probability of DC electric power
system in a PWR nuclear power system is given. The analyss results show that the defend
measure can be gpplied to exclude, minish or lighten the probability of CCFs.
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Tablel Modd o causedefend matrix
D1 D, D Dn
M1 Vr(1,1) Ve(1,1) Vr(1,2) Ve(1,2) Vr(1, ) Ve(l, ) Vr(1,n) Ve(1,n)
Mo Vg(2,1) Ve(2,1) Vgr(2,2) Ve(2,2) Vr(2, ) V2, ) Vgr(2,n) Ve(2,n)
M Vr( Ve( 1) Vr( .2 Ve( 2 Ve( , ) Ve . ) Vve( ,n) Vv ,n)
M Vr(n,1) Ve(n,1) Vr(n,2) Ve(n,2) Ve(n, ) Veln, )  Vgr(n,n) Ve(n,n)
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Table 2 Influence of measures in cause defend matrix on root cause of battery failure in power plant
B
0 0 0 0.9 0 0 0
0.9 0 0.2 0 0 0 0
0 0 0 0 0.2 0 0
cB (cB 0 0.8 0.2 0 0 0 0.9
)
0 0 0.2 0 0 0.9 0
( )
0 0 0.2 0 0 0.9 0
0 0 0 0 0 0 0
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Table 3 Influence of measures in cause defend matrix on coupling mechanism of battery failure in power plant

0.9 0.9 0 0 0.2 0 0
0 0 0 0.2 0 0 0
0 0 0.2 0 0.2 0
cB (cB 0 0.9 0 0.2 0 0 0
0 0.9 0 0.2 0 0.9 0
0 0.9 0.2 0.2 0 0.2 0.2
0 0 0.9 0 0 0 0
CCFs
, CCFs ,
, , 1) CCFs :
2)
CCFs :3)
CCFs ;
) : : 4) CCFs
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