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Research on Resonance Characteristics and Identification Method of Electromagnetic
Potential Transformer in 10 kV Distribution Network
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Abstract: In small current grounding system, in case of abnormal operating status, the resonance can be occurred
between the distributed capacitance of the distribution line and the winding inductance on the primary side of the
potential transformer (PT) , resulting in resonant overvoltage and, in case of serious cases, burning of PT, explosion
and seriously threatening the safety of personal and equipment. In this paper the 10 kV distribution network of a
110 kV substation in Shanxi Province is taken as the research object, the simulation model is set up in PSCAD/
EMTDC, and the influence of line distribution capacitance (line length) and PT capacity on the resonance character-
istics is analyzed,and a VMD-HHT-WOA-SVM identification algorithm is proposed for different types of resonance.
It is found by the research that both the length of the line and the maginitude of PT capacity have an impact on the
ferromagnetic resonance of the distribution network. In actual operating conditions, due to the influence of line pa-
rameters and PT excitation charcateristics,high-frequency resonance rarely occurs.The accuracy rate of the PT reso-
nance recognition method based on VMD-HHT-WOA-SVM can be up to 95%, enabling effective identification of
both the resonance type and the moment of its occurrence.
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Table 1 Nameplate of main transformer
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Fig.7 Resonant waveforms of different capacities of voltage transform
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