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Extended Debye Equivalent Circuit Parameter Identification Based on Polarization Current

CAI Feng, JIANG Xiubo, CAI Jinding
(College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China)

Abstract: Dielectric response characteristics of transformer oil-paper insulation system can be described using
extended equivalent circuit of the Debye model. Study on extended Debye model equivalent circuit parameter
identification method of oil-paper insulation system is of great significance. This paper proposes a method using
polarization current curve to identify extended Debye equivalent circuit parameters of oil-paper insulation
transformer. Because the terminal of polarization current curve depends on the large time constant exponential, so
firstly, it can take the points at the end of the curve to calculate estimated values of the parameters, to modify the
calculation based on estimated values to get accurate values, then check the calculation to obtain more accurate
values. One branch respectively, all polarization branch parameters can be obtained. Using this method, the
equivalent circuit parameters of several transformers are identified. The calculated equivalent circuit parameters
are accurate and polarization current curves fitting good , the feasibility of this method is verified.
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Fig. 1 Dielectric response equivalent circuit based on

extended Debye model
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Fig. 2 Flow chart of extended Debye model

parameter identification
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5 6.0 0.9 5.40
6 2.5 0.3 0.75
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Table 2 Calculation equivalent circuit parameters of T,

ek 45 MVA ZEJR 48 T, R IHEEE R, AR
LHE ApA 7.l R FFARICQ R MRS,  Co b A RmE C MR/ RICQ %/%
1 0.1429 6 647.000 0 6.997 0.042 86 950.000 0 0.000 00
2 0.166 9 898.700 0 5.993 0.116 70 149.900 0 0.066 67
3 0.224 7 134.000 0 4.451 1.089 00 30.110 0 0.366 70
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4 0.287 6 29.140 0 3.477 0.657 10 8.383 0 1.376 00
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Fig. 3 Fitting polarisation current curve of T,
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Table 3 Basic information

of three transformers
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Table 4 Equivalent circuit parameters of T, T,, T;

e Al 32 i S T, o U T, T Al T A% He A

R, 1A R,/GQ Cy/nF R, /GQ C,./nF R./GQ C,./nF
1 02339 0.067 38 1.549 0.037 60 0.097 35 2.581
2 0.329 4 0.214 20 2.865 0.146 10 0.265 70 4.635
3 0.777 5 0.534 50 3.681 0.746 10 0.681 30 11.820
4 2797 0 1.422 00 5.694 4415 00 0.611 10 67.930
5 9.219 0 9.609 00 2.859 77.860 00 0.724 30 310.100
6 4206 0 181.600 00 6.057 235.300 00 2.555 00 474.000
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Fig. 4 Fitting polarisation current curve of T,
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Fig. 5 Fitting polarisation current curve of T,
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Fig. 6 Fitting polarization current curve of T;
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Table 5 Calculation equivalent circuit parameters of T,

ik T, A R, % R, M
TH A A 7.l R AFHZE RGO R MFHREG  CiF S BmE €, MRtz ARG %

1 04756 7637000 42050 0.023 78 181.600 0 0.000 00

2 02169 885800 9.2210 0.021 69 9.606 0 0.031 22

307151 39760 2.797 0 0.000 00 14210 0.070 32

4 2580 04145 0.773 4 0.527 30 05359 0.261 90 1226 0:00

5 61710 00697 0324 1 1.609 00 0215 1 0.420 20

6 85420 00154 0.234 1 0.085 51 0.065 8 2.345 00
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Table 6 Calculation equivalent circuit parameters of T,
etk T, v Al R ITHLE R, AR
g A /pA T.ls R, HHELR/ICQ R AAXRZE  CHHELRMF C, MXTRE% RIGQ 2%
1 0.330 8 1 423.000 0 6.046 0.181 6 235.400 0 0.042 5
2 0.700 7 222.000 0 2.854 0.174 9 77.790 0 0.089 9
3 0.356 0 24.660 0 5.618 1.3350 43890 0.583 9
4 05596 2.627 0 3.574 2.907 0 0.735 0 1.488 0 1128000 0.088 57
5 0.727 5 0.383 6 2.749 4.049 0 0.139 5 45170
6 1.352 0 0.052 3 1.479 45190 0.035 4 5.851 0
x7 T,HSERESEITELR
Table 7 Calculation equivalent circuit parameters of T;
bt T ARG 4l R, {4 R, FXT i
X AJpA Tils R, HHAERICQ R AAXBREN  Cy it A R/ME  Cu AN RZE/%  RIGQ 2E1%
1 0.794 6 1197.000 0 25170 1.487 0 475.400 0.295 4
2 27820 221.800 0 0.718 8 0.759 4 308.500 0.516 0
3 3.3130 40.480 0 0.603 7 1.211 0 67.060 1.281 0
1.516 00 0.065 92
4 2.986 0 7.6350 0.669 8 1.688 0 11.400 3.553 0
5 7.799 0 1.172 0 0.256 4 3.500 0 4.568 1.446 0
6 20.640 0 0.242 5 0.096 9 0.462 2 2.503 3.022 0
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