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Simulated Analysis for the Transient Impedance Behaviors of Counterpoises
Subjected to the Impulsive Currents
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(Jeong—Hyeon Joe - Bok-Hee Lee)

Abstract - A ground electrode subjected to lightning surge current shows the transient impedance behaviors. The
ground electrode for protection against lightning should be evaluated in view of the transient grounding impedance and
conventional grounding impedance, not ground resistance. The transient impedance characteristics of ground electrodes
are influenced by the shape of ground electrode and the soil characteristics, as well as the waveform of lightning surge
current. In order to propose a simulation method of analyzing the transient impedance characteristics of the grounding
system in practical use, this paper suggests a theoretical analysis method of distributed parameter circuit model to
simulate the transient impedance characteristics of counterpoise subjected to lightning surge current. EMTP and Matlab
programs were employed to compute the transient grounding impedances of three counterpoises with different lengths. As
a consequence, the simulated results using the proposed distributed parameter circuit model are in good agreement with

the measured results.
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Table 1 Comparison between the measured and simulated
results of the inductance of ground conductor

2ol [m] 2943} [nH] 423 [nH]
0.215 174.21 176.10
0.255 215.14 213.20
0.305 268.00 265.57
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