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Fig.1 Locations of single-phase grounding fault
in a 10kV urban system earthed
with low resistance
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Fig.2 Schematic diagram of step voltage test for
single-phase direct grounding fault
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Fig.3 Schematic diagram of step voltage test for
single-phase cross-arm-passed grounding fault
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Fig.4 Schematic diagram of single-phase grounding
fault in system earthed with low resistance
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Fig.5 Finite element model of four-layer soil
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Fig.6 Finite element model of sheet metal
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Fig.7 Potential attenuation curve of single-phase
direct grounding fault at pole 009
(0~4 m away from fault point)
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Tab.1 Simulative step voltages of single-phase
direct grounding fault at pole 009
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Fig.8 Potential attenuation curve of single-phase
direct grounding fault at pole 037
(0~4 m away from fault point)
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Tab.2 Simulative step voltages of single-phase
direct grounding fault at pole 037
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Fig.9 Recorded step voltage waveforms of single-phase
direct grounding fault at pole 009
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Tab.3 Measured step voltage of single-phase
direct grounding fault at pole 009
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Fig.10 Recorded step voltage waveforms of single-phase
direct grounding fault at pole 037
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Tab.4 Measured step voltages of single-phase
direct grounding fault at pole 037
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Tabh.5 Measured step voltages of single-phase
cross-arm-passed grounding fault at pole 009
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Fig.12 Recorded step voltage waveforms of single-phase
cross-arm-passed grounding fault at pole 037
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Tab.6 Measured step voltages of single-phase
cross-arm-passed grounding fault at pole 037
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Simulation and test of step voltage caused by single-phase grounding fault
of 10 kV system earthed with low resistance
LUO Longfu',XIANG Bo',XU Jiazhu',CHEN Jianping’, YANG Jun’, WANG Xiaofei*, CHE Hongwei’
(1. College of Electrical and Information Engineering, Hunan University ,Changsha 410082, China;
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Abstract: The current of single-phase grounding fault at feeder end is analyzed for a 10 kV urban system

earthed with low resistance. With the four-layer soil model,the distribution of step voltage is simulated by

FEM (Finite Element Method) analysis software for the single-phase direct grounding fault of feeder,while

the step voltage is tested for the single-phase direct or cross-arm-passed grounding fault at both ends of

feeder. The simulative results are basically consistent with the test results. Countermeasures against the

fatalness of step voltage to human safety are given.

Key words: electric grounding; fault currents; step voltage; single-phase direct grounding fault; single-

phase cross-arm-passed grounding fault; protection setting; computer simulation



