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Parameter identification of oil-paper insulation transformer equivalent

circuit based on depolarization current characteristics

LIN Zhiyong, ZHONG Xungao s, ZENG Hanchao, ZHANG Qiang, ZHENG Yunhong
(College of Electrical Engineering and Automation, Xiamen University of Technology,

Xiamen 361024, P. R. China)

Abstract; Extended Debye equivalent circuit of transformer is an important way to analyze insulation aging
of transformers. To address the problem of solving the number of polarization branches and the parameters
of transformer equivalent circuit, this paper proposes the depolarization current time domain micro-
decomposition spectrum method according to the theory of dielectric polarization response. This method
first decomposes the components of each sub-line in the depolarization current curve to determine the
number of polarization branches and then identifies the equivalent circuit parameters according to the
parameters of the sub-spectral lines. Finally, the effectiveness of the proposed method is verified by

comparing it with other identification methods. The proposed method provides a reliable and simple method
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for the construction of the equivalent circuit which accurately reflects the oil-paper insulation condition of
transformer and further provides an important basis for the accurate evaluation of transformer insulation.

Keywords: depolarization current; transformer; equivalent circuit; parameter identification
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Fig. 1 Schematic diagram of the extended Debye equivalent circuit
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Fig. 2 Comparison result of two functions
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Fig. 3 Diagram of decomposing process
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Table 1 The subspectrum’s parameters of the transformer

o Je 3 2 3 £k T /s B;/107°
1 1 755.500 0 7.001 9
2 277.691 8 6.487 5
3 30.967 5 5.604 5
4 0.911 1 82.575 0
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Fig. 4 Comparison diagram of depolarization current curves obtained by solved and tested
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Table 2 Equivalent circuit parameters of transformer T1

M Ak 3 i 7, /s R,/ GQ C;/nF
1 1 755.500 0 28.619 61.419
2 277.691 8 30.892 9.034
3 30.967 5 35.884 0.872
4 0.911 1 2.426 0.376
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Fig. 5 Comparative diagram of depolarization current curves

with different numbers of polarimetric branches of T1
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Table 3 The subspectrum’s parameters of T2

R 32 B o 7 i R /s B;/1X107"A

1 635.680 0 2.43
2 12.630 0 8.86
3 1.590 0 19.26
4 0.264 1 29.72
5 0.061 3 62.51
6 0.017 3 91.73
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Fig. 6 Comparative diagram of depolarization current curves

with different numbers of polarimetric branches of T2
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