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Abstract

requirement that multi-fault modes should be similar and do not contain the standard fault output when SOM network is used for

This paper proposes a multi-fault diagnosis algorithm combining SOM network with extension theory to meet the

multi—fault diagnosis. First, the training samples are clustered by SOM network, and the fault modes and these clustering centers can
be obtained. Second, the dependent function of each feature for each fault mode is set up where the maximum value can be obtained
at the clustering center. Next, the evaluation index of multi-fault modes is designed for multi—fault diagnosis, which is based on the
dependent function values of features. Finally, the spectrum data of vibration signal of steam turbine generator unit is adopted to
verify the algorithm. The results show that both single—fault mode and multi—fault modes can be correctly distinguished by this
method, so the algorithm is feasible.
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Fig. 2 Clustering result of training samples
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Table 1 Clustering centers of each fault mode

HRHE F, F, F, F, F, F
¢ 0.015 0.017 0.900 0.107 0.107 0.023
) 0.010 0.017 0.020 0.023 0.840 0.343
s 0.015 0.003 0.020 0.040 0.007 0.107
[ 0.020 0.007 0.003 0.137 0.113 0.643
Cs 0.405 0.800 0.043 0.313 0.033 0.010
Co 0.565 0.023 0.030 0.110 0.017 0.003
c, 0.100 0.067 0.010 0.113 0.027 0.010
Cy 0.020 0.010 0.150 0.247 0.013 0.010

R2 FSHAMETOIER
Table 2 Evaluation index of samples for diagnosis

FHEHEA F, F, F, F, Fy F
Z, -0.357 -0.395 -0.370 -0.507 -0.488 -0.628
Z, -0.221 -0.038 -0.210 -0.296 -0.230 -0.363
A -0.334 -0.326 -0.367 -0.449 -0.493 -0.626

R3  HFIOHAHEITMIER

Table 3 Evaluation index of samples for diagnosis
frighHEA  F F, K, F, F; F

Z 0 0.038 0.013 0.150 0.131 0.271

Z, 0.183 0 0.172  0.258 0.192  0.325

Z, 0.008 0 0.041 0.123 0.167  0.300
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