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Moisture Characteristic Extraction and Status Diagnosis of Qil-
paper Insulating Bushing Based on Broadband Dielectric Response

ZHU Qingdong, ZHU Mengzhao, GU Zhaoliang, WANG lJian, CUI Qihui, WANG Haozhe, ZHU Wenbing
(State Grid Shandong Electric Power Company Electric Power Research Institute, Jinan 250002, China)

Abstract: The broadband dielectric response of oil-paper insulation was studied, and broadband dielectric
response tests were carried out on laboratory samples of oil-paper insulation with different moisture contents.
According to the relaxation polarization part of dielectric spectrum, the spectral parameters characterizing the
moisture degree were extracted, and their relationship with the moisture content in the oil-paper insulation was
analyzed. Further moisture tests for the oil-immersed bushing scaled-down model were designed, and the
application of the spectral parameters in the moisture diagnosis of bushing was discussed. The results show that the
low-frequency polarization process in the relaxation polarization spectrum is more sensitive to the moisture
content, and its loss peak value can be used as a characteristic parameter to characterize the moisture content;
under different moisture types of the bushing, the change patterns of the loss peaks and characteristic frequencies
of the low-frequency and high-frequency relaxation polarization are different, which can be used as a preliminary
criterion for the moisture type of the bushing.
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Fig.1 Test platform of broadband dielectric response
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Fig.2 Frequency domain dielectric response of

samples with different moisture contents
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Fig.3 Relaxation polarization loss spectra of samples with

different moisture contents
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Fig.4 Peak values and characteristic frequencies of loss

peaks for samples with different moisture contents
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Tab.1 Dimensional parameters of

simplified scaled-down model
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Fig.5 Simplified scaled-down model of capacitor core
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Fig.7 Relaxation polarization loss spectra of

capacitor cores with different moisture types
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