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Abstract

This paper describes the frequency dependence of the grounding impedance. In order to propose the
evaluation method of the transient response of powered grounding systems, the grounding impedances were
measured with varying the frequency of incoming currents by way of the variable frequency inverter and band
pass filter. The magnitude and phase of the grounding impedance were analyzed in the frequency range of 2
(Hz] - 2.1[kHz]. The grounding impedance were increased with increasing the frequency of the test current.
The grounding impedance at the frequency of 2[kHz] in the actual 229[kV] substation grounding system was
approximately 3 times as large as the 60[Hz] grounding impedance. It was found that the frequency dependence
of the grounding impedance is mainly subject to the inductive reactance of the grounding conductors. As a
result, it is critical to determine the shape and size of grounding grid reducing the resultant inductance in
grounding systems for lightning surge protection.
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Fig. 1. Circuit diagram for measuring the
grounding impedance
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