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Rapid evaluation method of oil-paper insulation damp condition based on
grey correlation and time-frequency domain dielectric response

YAO Huanmin', MU Haibao', ZHANG Daning', MA Kui’, LIU Yao’

(1. State Key Laboratory of Electrical Insulation and Power Equipment, Xi'an Jiaotong University,
Xi'an 710049, China; 2. State Grid Ningxia Power Supply Company, Yinchuan 750000, China)

Abstract: The equivalent extended Debye model of oil-paper insulation in the damp state no longer has linear
characteristics, which makes the evaluation method of oil-paper insulation based on time-frequency conversion have errors.
In this paper, the advantages of time domain and frequency domain dielectric spectroscopy were integrated, and the grey
correlation algorithm was used to construct the evaluation model of oil-paper insulation damp condition on the basis of the
time and frequency domain dielectric response parameters. Firstly, oil-paper insulation samples with different moisture
content were prepared, and the influence of moisture and temperature on the polarization and depolarization current (PDC)
and frequency domain spectroscopy (FDS) curves was analyzed. Furthermore, the characteristic parameters of PDC and
FDS curves under different damp conditions were extracted. On this basis, the grey correlation algorithm was used to
integrate the time and frequency domain dielectric characteristic parameters of oil-paper insulation to obtain its standardized
reference vector. Finally, the accuracy of evaluation model was verified by laboratory sample data and field transformer
data, which provides a new method for warning and diagnosis of transformer early fault.
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different moisture content
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Fig.3 The C*-fcurves of oil-paper insulation samples with

different moisture content
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Tab.4 The comparison vector of oil-paper insulation samples
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Tab.5 Grey relational grade between sample and

reference vector
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2.05% X% 0.931 0.994 0.833 0.838
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4.08% X% 0.828 0.839 0.967 0.995
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Tab.6 The parameters of transformer from different
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Tab.7 The comparison vector of transformers
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