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(Frequency—Dependant Grounding Impedances According to the Length of Grounding
Electrode and the Joint Position of Ground Conductors)
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Abstract

When lightning surges with wide frequency spectrum and power converting devices are considered,
it 1s desirable to evaluate grounding system performance by grounding impedances. This paper
presents the measured results for frequency—dependent grounding impedance for the vertical grounding
electrode and counterpoise on a scale of full size. Grounding impedances of vertical grounding
electrodes and counterpoises give capacitive or inductive behaviors according to the length of
grounding electrodes and soil resistivity. It is inefficient to extend the length of the grounding electrode
in order to decrease the ground resistance, and when designing the grounding system, the
consideration of the grounding impedance should be desirable. In order to reduce the grounding
impedance of counterpoise, the grounding conductors are jointed at the center of counterpoises. It is
effective to reduce the grounding impedance by connecting ground rods to counterpoises in parallel.

Key Words : Grounding Impedance, Soil Resistivity, Vertical Grounding Electrode, Counterpoise,
Lightning Surge
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Fig. 1. Experimental set up for measuring the
grounding impedance
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Table 1. Ground resistance and apparent soil

resistivity as a function of the length of

vertical grounding electrode
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Fig. 2. Frequency-dependant grounding impedance
and impedance phase according to the
length of vertical grounding electrode and
soil resistivity
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resistivity as a function of the length as
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