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Characteristics of Transient Grounding Impedance under Surge Currents
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Abstract - The transient characteristics of grounding systems play a major role in the protection of power equipments,
electronic circuits and info-communication facilities against surges which arise from lightning or ground faults. Electronic
devices are very weak against lightning surges injected from grounding systems and can be damaged. The malfunction
and damage of electronic circuits bring about bad operation performances, a lot of economical losses, and etc. Therefore,
in order to obtain the effective protection measure of electronic devices from overvoltages and lightning surges, the
analysis of the transient grounding impedances is essential. One of this work is to examine the transient behaviors of
grounding impedances under steplike currents for various grounding systems. And the other of this work is to evaluate
the transient behaviors of a grid with rods under impulse currents and to investigate the effect of grounding lead wire.
Transient grounding impedances of a grid with rods under impulse current waves have been measured as a parameter
of the length of the grounding leads. Z-t, Z-1 and V-1 curves of transient grounding impedance under impulse current
waveforms have been measured and analyzed. It was found that the grounding impedance gives the inductive, resistive
and capacitive aspects under steplike current. Transient grounding impedance characteristics were very different with
shapes, geometries of ground electrodes. Also, they were dependent on the waveform and magnitude of impulse current.
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Fig. 1 Equivalent circuit diagram of the grounding system
and conception of the ground potential rise
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Table 1 Measuring equipments for transient grounding
impedances used in the work

Equipment Specification

Step Current {310step L~C parallel PFN circuit
Generator and mercury relay switching
Impulse Trigger gap(20kV, 50kA)
Current Condenser bank @ 30uF
Generator Maximum output current : 10kA
Current Sensitivity : 5.37kA/V

Transformer |BW @ 800Hz—~1IMHz

Digital storage oscilloscope

scillos
Oscillosepe | o MHZ@1GS/s 2 channels
Differential high voltage probe
HV Prob
°%¢  |BW : DC~75MHz
Isolator BW : 60MHz 2 channels

Galvanometer scale
Earth Tester |Accuracy @ £2.5%
in the range of 2~208
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Fig. 3 Response waveforms of grid with rods under steplike
current
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Fig. 4 Characteristics of transient grounding impedances
of grid with rods under steplike current
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Fig. 6 Charactenst)cs of transient grounding impedances
of the ground electrode with needles
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Fig. 10 Characteristics of transient grounding impedances of
grid with rods under impulse currents
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