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Fault detection of transmission line based on space electric field probes
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Abstract : In order to reduce the cost of traveling wave detection without affecting the accuracy, a traveling wave detec-
tion method based on electric field probe is proposed. According to the conditions of the space electric field around the
transmission line, the electric field distribution near the transmission line is analyzed by using the mirror theory.
Then the appropriate detection position is selected to install the probe to detect the space potential. The probe is not
in direct contact with the transmission line, and can be installed and repaired without stopping the operation. The in-
duced current generated by the potential is obtained through the ground wire. Using the inherent time scale decompo-
sition method, we analyze the induced current signal to extract the fault traveling wave signal. The simulation results
show that the method of using the probe induced current to characterize the voltage signal on the transmission line is
feasible. Moreover, the method has small positioning error and high precision, and can achieve fault detection for
long-distance transmission lines.
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Figure 1 Structure of three-phase transmission line system
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Figure 2 Calculation of electric potential coefficients

produced by three-phase transmission line
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Figure 3 A point probe model for three-phase

transmission line
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Figure 4 Two operating states of the probe
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Figure 6 Induced current waveform measured on the probe
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Figure 7 Instantaneous frequency of induced current
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