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Debye Parameter Identification Method of Oil-paper Insulation Based on Depolarization
Current Prony Algorithm Fitting
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Abstract: An adaptive sampling interval Prony algorithm is proposed to fit the data of depolarization current and
identify the parameters of Debye equivalent circuit. According to the physical properties of the exponential function
superposition of the depolarized current under the extended Debye equivalent model, the traditional single sampling
interval Prony algorithm is improved: the adaptive selection of sampling interval is realized according to the attenua-
tion characteristics of depolarized current sublines with different time constants, and the data of depolarized current
are obtained by using the adaptive sampling interval. Prony fitting is used to obtain the subspectral relaxation parame-
ters of the corresponding time constants, and then identify the parameters of the oil-paper insulation circuit. The sim-
ulation platform of extended Dubai model is built to simulate the PDC simulation data, which verifies the accuracy of
the adaptive sampling interval Prony algorithm for parameter identification of the Dubai circuit, and a field is select-
ed. The fitting results of the measured depolarization current data of oil - paper insulated voltage regulator coincide
with the measured current, which verifies the reliability of the method under the condition of field noise interference
test. The fitting results of the measured data confirm the accuracy of the extended Debye model in describing the re-
sponse process of oil-paper insulated medium. The noise interference measured in the field plays a filtering role.
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Fig.1 The extended Debye equivalent circuit
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Table 2 Debye circuit parameters of T,

a1 S T.ls R,/GQ C,/nF
1 0.258 0 0.10 2.58
2 1.2528 0.27 4.64
3 8.0376 0.68 11.82
4 41.4373 0.61 67.93
5 164.082 0 0.82 200.10
6 489.793 2 1.56 313.97
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Table 3 Fitting results of simulated depolarization current

B3 T,/s B,

1 0.258 000 001 7 1.923 96x107°
2 1.252 800 028 0 7.348 56x107°
3 8.037 600 448 0 2.937 52x10°°
4 41.437 300 640 0 3.277 89x10°°
5 164.082 000 002 0 2.438 88x107°
6 489.793 202 380 0 1.281 98x10™
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Fig. 6 Fitting effect diagram of depolarization current
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Table 5 Fitting results of measured depolarization current
i [Bi, 7] [B., 7] [Bs, 7] [B., [Bs, 75] [Be, 76] [B:, 7] [Bs, 5]
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Table 6 Fréchet distance and SNR
AL 3 4 5 6 7 8
IEEIER  1.954x107"° 1.821x107° 2.694x107™ 6.760x10™" 1.716x10™ 2.635x10™"°
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