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Fig.1 Equivalent circuit of single-phase
transformer for no-load switching-in
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Fig.2 Characteristic curve of inrush
current and magnetic flux
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Fig.3 Simulation waveforms of fault after switching
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Fig.4 Level signal of characteristic current waveform
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Fig.5 Characteristic current waveform width
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Fig.6 Criteria implementation process
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Table 1 Simulation results
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Fig.8 Phase A ground fault simulation
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Fig.10 0° no-load switching waveforms
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Fig.12 Switching at a slight turn-to-turn short
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The transformer differential protection method based on

characteristic current waveform width criterion
XIA Jiahui', FANG Yuan', LIU Burui', CAO Zhi*, TIAN Xuanxuan’
(1. College of Electrical Engineering and New Energy, China Three Gorges University, Yichang 443002, China;

2. State Grid Jingmen Power Supply Company of Hubei Electric Power Co., Ltd. , Jinmen 448000, China;

3. Sichuan Electric Power Transmission & Transformation Construction Co.,Ltd.,Chengdu 610051, China)

Abstract ; The differential current waveform of the transformer has a large offset due to the influence of non-periodic components

and higher harmonics in the first period after the internal fault, which causes the protection to be misjudged. In order to solve

this problem, a transformer differential protection simulation model is established in PSCAD. The absolute value of the three-

phase differential current is summed as the characteristic current. It is found that there is a significant difference in the

waveform discontinuity angle and longitudinal offset of the characteristic current between the magnetizing inrush current and the

internal fault current, which can be measured by setting a reasonable threshold above the time axis, and the width of the

waveform whose characteristic current waveform is below the threshold is taken as the identification of inrush current and

internal fault current. Therefore, a new method based on characteristic current waveform width criterion of Transformer

Differential Protection is proposed. The simulation shows that the scheme can effectively improve the speed of protection action

and maintain it at around 20 ms, which makes up for the lack of reliability and quickness of differential protection based on the

principle of waveform symmetry.

Keywords : transformer ; differential protection ;inrush current;characteristic current;waveform width
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