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A single-phase ground fault line selection method based on arc suppression
coil compensation characteristics

LUO Jian', XIA Hao', ZHONG Jiayong®, ZHANG Lin’
(1. School of Electrical Engineering, Chongqing University, Chongqing 400044, China; 2. State Grid Chongqing
Electric Power Research Institute, Chongqing 401123, China)

Abstract: To address the challenges of single-phase ground fault line selection affected by transient characteristics of arc
suppression coil compensation, a method based on the compensation characteristics of the coil is proposed. When the
inductive current of the coil is greater than the capacitive current, the fault line exhibits a unique change-of-phase
compensation characteristic. This is utilized to form a line selection method based on the change-of-phase compensation
characteristic of the arc suppression coil. In situations where the inductive current of the coil is less than the capacitive
current, the method leverages the attenuation compensation characteristic, where the current amplitude of the fault line
decays more significantly than that of non-fault lines. Then a line selection method based on the attenuation compensation
characteristic of the coil is constructed. Adaptive simulation and field case analyses show that the line selection method
based on the change-of-phase compensation characteristic of the coil can realize single line selection, and is not affected
by the polarity errors of the zero sequence current transformer and high-resistance grounding. The line selection method
based on the attenuation compensation characteristic of the arc suppression coil can also identify a single fault line and is
immune to polarity error of the zero sequence current transformer, though it is affected by high-resistance grounding.
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Fig. 1 Fault-point ground current
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Fig. 2 Simulation model of arc suppression coil grounding system
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Table 1 Circuit parameters of simulation model

R z

ek T £k

sy K X K R Xy X
(Qkm) (Qkm) (kQkm) (Qkm) (Qkm) (kQ/km)

WAL 0.0346 0423 367.36 0.300 1.14 518.62
B4 0.0157  0.209 8.16 0.164 1.63 8.16
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compensation conditions
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Table 2 Instantaneous amplitude of zero sequence current at different positions in the initial stage of compensation
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Table 3 Instantaneous amplitude of zero sequence current at different positions after compensation is completed
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Table 4 Calculation results with failure criterion
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Table 7 Calculation results with failure criterion
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Table 5 Calculation results with failure criterion
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