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Fault Diagnosis of Power Transformer Based on Extreme Learning Machine
DU Wenxia, ZHAO Xiuping, DU Hailian, LU Feng
(College of Career Technology, Hebei Normal University, Shijiazhuang, Hebei 050024, China)

Abstract: In order to overcome the deficiency of three-ratio method that fault diagnosis cannot be made due to miss-
ing ratio coding, the extreme learning machine (ELM) with good generalization performance was combined with the
three ratio method to diagnose the fault of the power transformer. On the one hand, to take full advantage of the
high diagnosis accuracy of the three-ratio method while being far away from the interval boundary point, an ELM
fault diagnosis model was established which included the ratio of coded information by taking the component content
of the characteristic gas in the sample and the corresponding ratio of codes as the input of ELM. On the other hand,
in the fault diagnosis. the fault type of the sample was judged according to the maximum line of the test output ma-
trix, which, to a certain extent, made up for the failure to diagnose fault because of missing ratio encoding. The di-
agnosis result of the application example shows that the proposed method, with simple, flexible, and convenient cal-
culations, is feasible and effective.
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Tab. 2 Part of data samples

FEA Vi, Ven, Ve, ug Ve, n, Ve, u, Ve, u, V(i Ve, n, iR
FE \% \% \% \% \% Ve, n, Vh, Ve, ug A
1 113. 25 309. 89 166. 85 489. 78 0.48 0 2 1 1
2 132. 06 445. 46 251.47 720.23 0.79 0 2 1 1
3 69. 27 192. 00 96. 94 291. 00 0. 30 0 2 2 2
4 275.00 508. 00 133.00 1 200. 00 2.50 0 2 2 2
5 130. 40 48. 80 16. 30 93. 40 123. 40 1 0 2 3
6 106. 00 24.00 4. 00 28.00 37.00 1 0 2 3
7 512.00 87.00 11. 50 163. 90 185. 21 1 0 2 4
8 344. 10 213.00 18. 60 199. 90 257. 60 1 0 2 4
9 44.00 56. 00 9. 60 61.00 80. 00 0 2 2 5
10 210. 00 420. 00 16. 00 370.00 570. 00 0 2 2 5
11 559. 00 8. 20 0. 90 1.70 0 0 1 0 6
12 842. 00 51.00 2.50 0. 90 0 0 1 0 6
13 45. 60 36.99 7.90 7.52 0. 31 0 0 0 7
14 46. 13 12.00 33. 14 8.00 0.59 0 0 0 7
275 22.00 24.00 16. 40 38. 30 26. 60 1 2 1 5
276 559. 00 8. 20 0. 90 1.70 0 0 1 1 6
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Fig. 2 The classification result of train set
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Fig. 3 The classification result of test set
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