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Abstract: A Bayesan network (BN) approach for sfety assessment in pyrotechnics production sys
tems was presented. Bayesan networks have two advantages in contrast with the fault tree andyss
(FTA). Firsgtly, in the modeling process, BN breaks through some hypotheses in FTA o as to do
ome important things that cannot be donein FTA , including taking the multi-state variablesinto ac-
ocount, conddering the correation among the variables, and representing the uncertainty relations
among the variablesin better form than that of logic gate. Secondly , in the analyzing process, BN can
perform the forward inference (prediction) as well as backward inference (diagnoss) . It can dso find
out the most probable mode causing the system failure. Adopting the Bayes Net Toolbox (BN T) oft-
ware based on Matlab, the modeling and analyzing processis greatly facilitated. Finaly, an example
on industria detonator production lineillustrates that the BN gpproach isa good subgtitutefor FTA for
safety assessment in pyrotechnics production systems.
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Fig.2 How chart of working procedureson industria

detonator production line
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Tab.2 Prior and posterior probabilities of root nodes

in BN for sfety assessment in pyrotechnics
production sysems

BN BN
X1 4x10° 3 1 1
Xz 4x10°4 0. 000 857 98 0.000 715 96
X3 3x10°4 0. 000 300 01 0. 000 300 00
X4 4x10°4 0. 000 400 01 0. 000 400 00
Xs 5x10°° 0. 005 000 01 0. 005 000 00
Xe 5x10° 3 0. 005 741 44 0.005 511 53
X7 7x10° 3 0. 007 739 95 0.007 510 50
Xg 5x10 2 0. 050 402 89 0. 050 277 96
Xo 4x10°° 0. 004 032 23 0.004 022 23
X10 3x10° 3 0. 003 000 19 0.003 000 13
X1 5x10° 4 0. 000 500 19 0.000500 13
X12 6x10° 3 0. 006 000 19 0.006 000 13
X13 5x10° 3 0.111 449 05 0.078 048 67
X4 4x10°2 0. 891 592 43 0. 624 389 43
X1s 5x10°3 0.005 211 83 0.005 146 14
X16 2x10°3 0.002 212 47 0. 002 146 58
BN ,
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