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Theoreticalanalysisandmeasurementof Groundimpedanceof Groundrods

Bok-Hee Lee, Tae-Hyung Lee, Su-Bong Lee, Ju-Hong Eom
HEIRC, INHA University, KESRI

Abstract - A systematic approach of
measurement, modeling and analysis of
grounding system impedance is presented. The
measurement and  analysis  system of ground
impedance is based on a computer aided
technique. The ground impedances of the
ground rod 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. As a  consequence, the
equivalent circuit model based on the measured
data was oproposed, and the calculated results
were in  approximately agreement with the
measured data.
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Fig. 1. Circuit diagram for measuring the ground
impedance using the revised fall -of-potential method
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Fig. 2. The ground rod used in this work
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Fig. 3. Examples of the fundamental
waveforms of the injected current and potential
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long
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Fig. 5. Equivalent circuit of a ground rod
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Table 1. Line constants used in this analysis

Parameters 50 m rod
1 50 [m]
r 0.025 [m]
Hoy 1.26 x 10° [H/m]
€ 8.85 x 107 [F/m]
€ 14 80
P 80 [2 - m]
L 45.7 [uH]
By 500.0 {Q]
Ly 30.0 {uH]
E, 7.1 (Q]
c 4.9 [nF) 27.8 [nF]
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Fig6. Calculated ground impedance of the
rod of 50 m.
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