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Bayesian networ ks application to-reliability analysis of
momentum whee!’ s ground test

L1 Ha-tao,JIN Guang, ZHOU Jing-lun, ZHOU Zhong-bao

(College of-Information_System and Management ,
National University of-Defense-Technology-;-Changsha 410073, China)

Abstract : A lot of.intricate informationin.momentum wheel’ s ground test has been ac-
cumulated. However , an efective method for reliability analyss by fusng such information
can hardly be found. " The paper firstty proposed a method to build the reliability model of
momentum wheel by fusng various test information and expert knowledge usng Bayesan
network. Then the feliability assessment , fault diagnoss and sensitivity analysis towards
momentum wheel’s ground test were carried out using the inference of Bayesan network.
The proposed method could solve the problem of reliability analyss and assessment of mo-

mentum wheel’ s ground test , providing a theoretic guidance for reliability test of momentum
wheel .

Key words: reliability assessment ; fault diagnoss; sendtivity analyss;
Bayesian network ; momentum wheel
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Fig. 1 Structure of momentum wheel’s Bayesian network
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: Tablel  Rdiability confidence lower bound of
momentum wheel
2 X=0
) Q70 0. 9134
! 075 0. 9120
[34]
' 0 80 0. 9105
0. 85 0. 9095
0. 90 0. 9074
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5] 0 95 0. 9038
212
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Fig.3 Rdiability histogram of momentum wheel in
condition of lubricant failure
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Table 2 Rdiability confidence lower bound of momentum

whed in condition of lubricant failure

3

Table 3 Pogerior probability of fault of the root node in
condition of momentum wheel’s excessive

energy consumption

X=0

0 70 0. 2623
075 0. 2622
0. 80 0. 2621
0 85 0.2620
0. 90 0. 2617
0. 95 0. 2614

29 [6]

221

3

0 049 0 011
0 095 0. 007
0 671 0 015
0. 002 0 024
0 003 0 006
0 037 0 005
222
) J
K M N
J/K, M, N P(J,
K,M,N| A=1)
43,K,M,N
Table 4 Conditional probability of combinatorial state
o J,K,M,N

J K M N P(J,K,M,N|A=1)

1 1 1 1 1 68x10°8

1 1 1 0 252x10°°

1 1 0 1 122x10°°

1 1 0 0 2.26x10°*

1 0 1 1 9 16x10°°

1 0 1 0 116x10°3

1 0 0 1 5 35x10°*

1 0 0 0 9 10x10°?

0 1 1 1 589x10°°

0 1 1 0 7.10x10°*

0 1 0 1 321x10°*

0 1 0 0 526%x10°?

0 0 1 1 291x10°®

0 0 1 0 185%x10°*

0 0 0 1 5 75%x10° 2

0 0 0 0 6 09x10°*
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1)  J,K,M,N
, J=0,K=0,M=1,N=0
P(J=0,K=0,M=1,N=0|A=1) =1 85x10*;
2 J,K,M,N
, J=0,K=0,M=1,N=1
,P(J=0,K=0,M=1,N=1| A=1) =
291x10°%;
3) J,K,L,M
: J=1,K=0,M=1,N=1
,P(J=1,K=0,M=1,N=1| A=1) =
9 16 x10°°.
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