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Research on spectrum analysis of the depolarization current to identify the parameter
of oil/paper insulation equivalent circuit

ZHENG Jun-liang, JIANG Xiu-bo, CAI Jin-ding, PENG Ji-cheng
(College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China)

Abstract: The dielectric response diagnosis technology is an effective method for diagnosing oil-paper insulation state, ensuring the
reliability of the transformer’s operation and prolonging its lifespan. In order to further study the relation between the dielectric
response characteristics and the insulation state change, indentifying the equivalent circuit parameter is needed. This paper improves
the computing method by the spectrum analysis of depolarization current, estimates the time constant of each branch based on the
time domain dielectric spectroscopy theory, and then calculates the polarization resistance and capacitance of each branch one by one.

The method is easy and can reflect the physical significance. Finally, this method is applied to analyze three transformers and the

error between calculated parameter and the original parameter is small, proving the method’s accuracy and feasibility.
This work is supported by National Natural Science Foundation of China (No. 61174117).
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Fig. 1 Dielectric response equivalent circuit based on

extended Debye model
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Fig. 2 Flow diagram of identifying parameter
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Fig. 3 Curve of differential depolarization current
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Fig. 4 Comparison of T1’s computed and simulated

depolarization current
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Table 1 Computed result of T1’s parameter

*2 N2 SHHHEER
Table 2 Computed result of T2’s parameter

X R/GQ(E  RYGQGT MK CymF(E: CymFGE AHXE
# B HAH) iR 7E BrAi) HAH) iR 7E

1 1.549 1.561 0.77%  0.0376 0.03673  2.31%
2 2.865 2.795 2.44%  0.146 1 0.1422 2.67%
3 3.681 3.632 1.33%  0.746 1 0.7335 1.69%
4 5.694 5.663 0.54% 4.415 4.329 1.95%
5 2.859 2.868 0.31% 77.86 77.03 1.07%
6 6.057 6.045 0.20% 235.3 234.4 0.38%

X RYGQI  RYJGQGF  MXT CynF(E CymFGEE AN
# Bt HAH) iR 7E B HAH) iR 7E

1 0.2339 0.234 8 0.38%  0.06738  0.06673  0.96%
2 0.3294 0.3299 0.15% 0.2142 0.2104 1.77%
3 0.7775 0.762 8 1.89% 0.5345 0.5353 0.15%
4 2.797 2.772 0.89% 1.421 1.423 0.14%
5 9.219 9.216 0.03% 9.608 9.546 0.65%
6 4.206 4.185 0.50% 181.6 182.2 0.33%
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Fig. 5 Comparison of T2’s computed and simulated

depolarization current
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Fig. 6 Comparison of T3’s computed and simulated
depolarization current
*3 T3 BHHHEER
Table 3 Computed result of T3’s parameter

X RYGQIE  RYJGQGF MK CynF(E CynFGF AHXE
# BrAi) HAH) iR 7E B HAH) iR 7E
1 0.690 0 0.6944  0.64% 1.680 1.650 1.79%
2 1.890 1.903 0.69%  4.860 4.677 3.77%
3 1.750 1.739 0.63% 3141 3048 2.96%
4 2.300 2.246 2.35% 151.4 152.7 0.86%
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