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Research on ageing state of oil-paper insulation based on
relaxation time distribution function

ZHANG Ronglun, WU Jiasui, GUAN Zixuan, WU Kunhe, WANG Qiang, GUO Tao

(Key Laboratory of Physical and Chemical Analysis for Electric Power of Hainan Province,

Hainan Electric Power Research Institute, Haikou 570226, China)

Abstract: To reduce the errors of the ageing state evaluation method based on the extended Debye model in describing the
degradation process and explaining the ageing mechanism of oil-paper insulation, the polarization-depolarization (PDC)
curves of oil-paper insulation samples with different ageing degrees were tested and analyzed in this paper. A distributed
Debye model considering the relaxation branches with probability distribution was established, and an accurate evaluation
method for the ageing state of oil-paper insulation bushing was finally proposed by solving through regularization method.
The results show that with the increase of ageing degree, the polarization current overall shifts towards the direction of
increasing the depolarization current and decreasing the relaxation time, and the time for the curve to reach a stable value is
shortened. The distributed Debye model can effectively describe the multiple relaxation processes of the aged oil-paper
insulation samples, and the regularization method can effectively solve the system ill-posed problems encountered when
solving ill-conditioned linear equation. As the ageing degree increases, the probability density of the relaxation time
distribution function corresponding to the main relaxation peak of sample increases, and the most probable relaxation time
constant gradually decreases. The ageing state evaluation model constructed in this paper has high evaluation accuracy,
whose error is less than 1.37%.
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Fig.1 Superposition of dielectric response
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Fig.2 Laminate samples of insulation paper
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Fig.6 Depolarization current curves
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with different ageing degrees
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