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( Calculation Method of Transient Potential Rises of Horizontal Ground
Electrodes Depending on Injection Point of the Ground Current )
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Abstract

When the lightning current is injected to the ground system of information and communication facilities, analysis of the
transient potential rise in the ground system is one of main factors to effectively design the ground system. The
performance of grounding systems is normally estimated with the grounding impedance and the transient potential rise
which represents the electrical characteristics of the grounding system. The method for calculating the grounding
impedance depending on the injection point of the lightning current was proposed. The delta-gap source model was
proposed to calculate the grounding impedance in the case that the lightning current is injected to the center of the
horizontal ground electrode. A new program which is possible to apply the frequency-dependent soil parameters using the
Debye model was developed, because a commercial program for analyzing the performance of the grounding system can
not apply to the frequency-dependent soil parameters. The experiment was carried out to confirm the availability of the
simulation results with the same condition. Finally, the transient potential rises of a horizontal ground electrode depending
on the lightning current waveforms were analyzed by using the results of the grounding impedance which is associated
with the frequency-dependent soil parameters.
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