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Abstract: Considered the limitations of existing extended Debye equivalent circuit in polarization research of transformer oil paper
insulation interface, this paper built a hybrid equivalent circuit model, combined with particle swarm optimization algorithm for
equivalent circuit parameter identification, and constructed a hybrid equivalent circuit that accurately reflected transformer insulation
aging. The paper analyzed the influence of variation of middle time constant branch parameters in the equivalent circuit of the hybrid
model and the extended Debye model on the return voltage polarization spectrum. Furthermore, the relationship between the hybrid
branch and the dampening mechanism of oil-paper insulation in the transformer was studied. The results indicated that:compared
with the extended Debye equivalent circuit, the hybrid equivalent circuit was more effective in characterizing the interface
polarization characteristics of oil-paper, and the hybrid equivalent circuit could more effectively reflected the local peak of the
recovery voltage polarization spectrum caused by local moisture of the transformer. Moreover, the average time constant of the
hybrid branch had a good functional relationship with the sub-time constant of return voltage polarization spectrum, which was an
effective way to studied local dampness of transformer insulation, and it could provide a new idea for the research on the local
dampness of transformer insulation.
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Table 3 parameters of hybrid equivalent circuit of transformer T3
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Table 5 Information of the four transformers

75 A W R AE R/ kV i/ MVA B IKR/ % W R H 55/ s
T3 220 750 1.27 2.0
T4 220 500 4.23 500.0
T5 220 500 2.53 200.0
T6 220 750 0.95 0.5
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Fig.11 The fitting results of sub time constant and transformer micro water content
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