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Comparative analysis of high impedance grounding fault characteristics via
an organism in distribution lines
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Abstract: The high impedance grounding fault in power distribution networks has weak electric capacity and complex
fault characteristics, so the success rate of detecting such fault is low. If the fault occurs and cannot be found and removed
in time, it may bring great harm to the safety of equipment and personnel. Existing research on different types of high
impedance grounding medium, especially the human body medium, is insufficient to analyze the impedance property and
fault characteristics. For this problem, based on the logarithmic arc model and human impedance model, the impedance
characteristics of non-living body conductive medium and human body are compared and analyzed from time and
frequency domain aspects using the techniques of graphic morphology analysis, Fourier transform and so on. Also,
combined with the field test data, the impedance features and typical fault features of the two types of grounding media
are verified. The above analysis lays a foundation for the subsequent design of an effective detection scheme for a high
impedance grounding fault in power distribution networks.
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Fig. 1 Simulation model of high impedance grounding
fault in power distribution networks
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Table 1 Parameters of cable lines and overhead lines

2 i R/ Ci/ L1/ Ro/ Co/ Lo/
A (Q/km)  (uF/km) (mH/Kkm) (Q/km) (uF /km) (mH/km)

4k 01700 0.0097 1.2096 0.23 0.006 5.4749
Hgi 02700 0.3390 0.2550 0.27 0.280 1.0190
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Fig. 2 Waveforms of voltage, current and resistance of
non-living body conductive medium
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Fig. 3 Wolt-ampere characteristics of non-living
body conductive medium
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Fig. 4 Waveforms of zero-sequence voltage and current of
non-living body conductive medium
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Fig. 5 Harmonic characteristics based on non-living
body conductive medium
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Fig. 7 Waveforms of voltage, current and
resistance of human body
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Fig. 8 Human body volt-ampere characteristic
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Fig. 9 Waveforms of zero-sequence voltage and current
based on human body impedance
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Fig. 10 Harmonic characteristics based on human body impedance
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based on different mediums
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