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Analysis of the Frequency Dependent Characteristics
of Ground Impedance of a Ground Rod

= =S A
(Bok-Hee Lee - Ju-Hong Eom)

Abstract - This paper presents a systematic approach of measurement, modeling and analysis of grounding system
impedance in the field of lightning protection system and intelligent power equipments. The measurement and analysis
system of ground impedance is based on a computer aided technique. The magnitude and phase of ground impedance
were determined by the novel measurement and analysis using the revised fall-of-potential method. The ground
impedances of the ground rod of 50 m long are considerably dependent on the frequency. The ground impedance is
mainly resistive in the frequency range of 3-20 kHz. At higher frequencies, the reactive components of the ground
impedances are no longer negligible and the inductance of the ground rod was found to be the core factor deciding the
ground impedance. Although the steady-state ground resistance of the ground rod of 50 m was less than that of the
ground rod of 10 m, the ground impedances of the ground rod of 50 m over the frequency range of more than 60 kHz
were much greater than those of the ground rod of 10 m. Furthermore, the equivalent circuit model based on the
measured data was proposed, and the calculated results were in approximately agreement with the measured data.

Key Words : Ground rod, Ground resistance, Ground impedance, Ground potential rise, Revised fall-of-potential method,
Frequency dependence of ground impedance, Lightning protection
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