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Abstract: Considering the quasi-static electromagnetic field around the overhead line, the paper makes use of the electromagnetic
field theory to conduct non-contact fault line selection. Establishment of Mathematical Model of electromagnetic Field around
overhead Line by equivalent charge method based on Mirror Image method.The relationship between the electromagnetic field under
the line and the zero sequence voltage and zero sequence current of n harmonics before and after the fault is analyzed.By comparing
the influence of each harmonic on the electromagnetic field, selecting 5 times zero sequence harmonic electromagnetic field below
overhead line for fault line selection. When the single-phase grounding fault occurs, compared with the non-fault line, the amplitude
and phase of the electric field and magnetic field of the five zero-sequence harmonics below the fault line are obviously changed.The
fault line selection of the small-current grounding system can be realized by extracting the fault features.Finally, the simulation of the
electromagnetic field is carried out by using the MATLAB software, and the feasibility of the line selection method is verified by
simulation.
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Fig.1 the Calculation Method of Potential factor
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Fig.3 Fault model of Small current grounding system
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Fig. 4 the electric field strength generated by Each harmonic
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Fig.4 Overhead line simulation model
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Fig. 4 the magnetic field intensity of prefault and fault
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