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Method of fault diagnosis for power transformer based on optimizing
characteristics and the fuzzy theory
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Abstract: For the problem of the lack of encoding, critical value difficult to determine and faults at the same time difficult
to distinguish in the three-ratio method caused by the fuzzy relationship between transformer feature and fault types, a
fault diagnosis method for power transformer based on optimizing characteristics and the fuzzy theory is proposed. Each
fault data in the measurement-space is transformed to Hilbert space through the Gaussian kernel function firstly. Then, the
method of PCA is used to extract fault features, which is regarded as the most effective features. Membership functions
describing the fault character is built, and the type of fault can be identified according to the maximum membership
degree. Feature subspace not only contains the information of fault characters from measurement space, but also generates
the new characters as the ability of the kernel theory. Thus, the clear relation between fault characteristics and fault type is
built. Example analysis shows that this method can make up for the inadequacy of three-ratio method. Similarities
between fault data and its own fault and differences between fault data and not its own fault can be observed. When faults
occur at the same time, the method can help the worker.

Key words: transformer; fuzzy theory; KPCA; optimizing characteristics; membership function of measuring fault;

three-ratio method; fault diagnosis
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Table 1 Diagnosis and parameter setting

et FO F1 F2 F3 F4 F5 F6 F7 F8
W H 15 14 14 10 15 15 13 11 13
DeIE:¢ 14 13 13 9 15 14 13 10 12
IERIZ(%) 93 93 93 90 100 93 100 90 92
¥z o’ 1.96 0.99 1.51 2.1 1.22 225 0.87 1.65 2.31
F 2 RISHRARHIEREHTICR |
Table 2 Coding failure components records
CH4 C2H6 C2H4 C2H2 H2 CHA4/H2 C2H2/C2H4 C2H4/C2H6 it
13 29 84 92 260 0.05 1.1 2.89 111
R 3 ETFH MU BRI RIS ER
Table 3 Result based on the paper method
et FO F1 F2 F3 F4 F5 F6 F7 F8
SR 0.13 0.89 0.24 0.45 0.19 0.42 0.42 0.35 0.21
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Table 4 Various faults occur simultaneously component records
CH4 C2H6 C2H4 C2H2 H2 CHA4/H2 C2H2/C2H4 C2H4/C2H6 i fith
107 13.6 185.9 274.6 750 0.142 1.48 13.66 102
R 5 BT EMU BRI RIS ER
Table 5 Result based on the paper method
et FO F1 F2 F3 F4 F5 F6 F7 F8
SR 0.13 0.38 0.43 0.65 0.78 0.33 0.21 0.15 0.21
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