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Abstract: A modeling method based on hierarchical Bayesian networks ( HBN') which can be used in the susceptibil-
ity assessment of electronic system interfered by electromagnetic pulse (EMP) is proposed. According to the hierarchical
structure of the electronic system and the feature of its EMP effects,steps to assess the system susceptibility are discussed.
Analyzing the couple path by using the interaction sequence diagram (ISD) ,and the proper volume nodes of the base level
of the ISD and the probability distribution of the electromagnetic stress in these nodes are determined. The topology relation-
ship between the HBN and ISD is created by adding the directed arc from the base proper volume nodes of the ISD to the
root nodes of HBN. The base proper volume level is considered as new root level to rebuild the HBN of system which can be
used as the susceptibility assessment model of electronic system interfered by EMP. A case study demonstrates the effective-
ness of the proposed methodology.
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PD,(Z.Z] 1)0,(I.1)
Posteriors comparison of P, , »,

Frequency

0¢ S . )
046 048 0.5 0.52 0.54 0.56 0.58 0.6

Posteriors comparison of P, ; ;)

0.8 02 022 024 026 028

I’L(Z.l)

026 028 03 032 034 0.36
PL(Z,Z) 1314(1,1)

Frequ
O

0 - b
04 042 0.44 046 048 0.5 0.52 0.54

[ o FTA

HBN without considering the cascading failure dependency —¥— HBN with considering the cascading failure dependency ]

K1l 7RSS RS R E RO A

x4 RENETREEERTEERSI

A9 S IE F R ¥ 95% EAF X [H] b2z
Pr(X;,, = 0) 0. 8731 [0.8573,0.8882] | 0.0079
Pr(X(3<2> =0) 0. 8723 [0.8524,0. 8911 ] 0.0100
Pr(X(”) =0) 0. 9052 [0.8891,0.9202] 0. 0080
Pr(X(3,4) =0) 0. 8653 [0.8579,0. 8726 ] 0. 0040
Pr(X;s = 0) 0. 8882 [0.8684,0.9066] | 0.0091
Pr(X(L]) =0) 0.7617 [0.7388,0.7839] 0.0117
Pr(X(M) =0) 0.6742 [0.6531,0.6949 ] 0.0105
Pr(X,, = 0) 0.5135 [0.4904,0.5366] | 0.0116
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AICHESE T EMT Hig iy ISD 5 R 48 HBN {40
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TE A3 HT I 10 72 2R G0 )2 ik X 3 A, 3 o SR
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