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Application of Hierarchical Bayes Model
in Fault Data Processing of Feed Water Pumps

LI Guang-peng, ZHAO Xin-wen, CAI Qi
(Naval University of Engineering, Wuhan 430033, China)

Abstract: Taking all the feed water pumps as a whole, the data processing method of multiple
repairable systems was used to parameter calculation of them. When distinguishing feed water
pumps into different samples, the hierarchical bayes model was built, and the reliability
parameters were calculated by using WinBUGS. At last, the results were analysed.
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Table 2 Reliability parameters of feed water pump

SH BfE b IRV BAE F2.5% g BIE LR97.5% B AT FEAKL
a 2.666x107"  1.374x10™" 1.949x1073 7.254x10°° 0.240 9 5.945 1 10 000
B 1.071 1.103 0.01467x1072  6.952x10° 0.724 4 4.076 1 10 000
o 2.223x10°%  7.279x10° 7.17x10°° 1.03x10 2.148x10°>  3.859x10 * 1 10 000
2 13510 > 6.535x10° 6.69x10° 3.996x10° 1.239x10 > 2.935x10 > 1 10 000
s 8.938x10°  4.378x10° 4.53x10°° 2.546x10° 8.2x10° 1.94x10°* 1 10 000

1

A 1.755x10 % 7.034x10° 7.141x10°° 6.752x10° 1.665x10 > 3.369x10 °

10 000
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Fig. 1 Probability density function of reliability parameters of feed water pump
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Table 3 Reliability parameters of feed water pump (abandon frontal 6 000 samples)

ZH Bfi AR IE-R7E BAE F2.5% CiE] BIE LRR97.5% DiFiE s FEAML

a 2.679x10 " 1.378x10"" 2.678x10°° 7.19x10 2 2.441x10 ! 5.898x10 ! 6001 4000

B 1.054 1.082 2.275x10 > 6.188x107°  7.161x10 "' 4.001 6 001 4000

o 2.232x10 > 7.3x107° 1.025x10"* 1.035x10 2 2.158x10 2 3.888x10 > 6 001 4000

22 1.338x10 > 6.568x10 ° 1.119x10"* 3.932x107°  1.234x10 * 2.922x10 > 6 001 4000

23 8.961x10° 4.447x10"° 7.299x10 7 2.531x107°  8.236x10 ° 1.968x10 6 001 4000

Qs 1.762x10 > 6.991x10° 1.193x10"* 6.752x10°  1.669x10 * 3.332x10 2 6 001 4000
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- 2 Table 4 Results comparison between MLE and
- i 3 hierarchical Bayes method
4 e i AR i 22/%
MLE J2 U YLt
0.£)0 O.I()l O.IOZ O.I()3 O.IO4 1 46 45 222
A 2 79 74 6.76
K2 b K S A LA R 3 119 112 6.25
Fig.2 Comparison of failure rates 4 59 57 3.51

of different feed water pumps
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