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Research on equivalent circuit of transformer by decomposing return voltage curve
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Abstract: According to the branch number of the equivalent circuit difficult to be determined, this paper uses the
mathematical model of return voltage, and analyses the relationship of the recovery voltage’s mathematical expressions
between branch’s parameters. Then it presents decomposition method of the return voltage for separating each sub curve
of return voltage which polarization branch represented, thus determines the number of the equivalent circuit’s branches.
It shows that the number of polarization branches of the equivalent circuit can be determined accurately and the aging
condition of the transformer insulation is reflected more accurately by decomposing return voltage curve. Moreover, the
more serious of the transformer insulation is, the more numbers of return voltage subcurve and polarization branches of
the equivalent circuit are.
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Fig. 1 Extended Debye model circuit diagram
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Fig. 2 Arithmetic circuit under polarization branch 1
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Fig. 3 Comparison of spectra
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Table 1 Sub curve of return voltage

2 A(D) b,
1 392.6 2.48¢-4
2 ~244.6 2.2¢3
3 283 5.6e-3
4 -102.1 1.61e-2
5 -112.3 4.95¢-2
6 392 7.1e2
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Fig. 4 Decomposition of return voltage curve
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Fig. 5 Remaining return voltage curve
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Fig. 6 Two kinds of return voltage curve comparison chart
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Table 3 Number of branches of transformers’ equivalent circuit
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