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This paper presents the transient and conventional grounding impedance behaviors of deeply-driven ground
rods associated with the injection point of impulse currents. The transient grounding impedance strongly
depends on the length of deeply-driven ground rod and the rise time and injection point of impulse currents,
and the intrinsic inductance of ground rod has a significant affect on the transient grounding impedance of
grounding system in fast rise time ranges. The reduction of inductance is decisive to improve the impulse
impedance behaviors of deeply-driven ground rods. It is effective that grounding conductor is connected to the
top of the ground rod as short as possible.
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Fig. 1. Experimental circuit of measuring the
transient grounding impedance
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Fig. 2. Arrangement of the test ground rods
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Fig. 3. Typical waveforms of the injected current and potential rise of deeply-driven ground rod
according to injection point of impulse current
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Fig. 4. Transient grounding impedances by deeply- driven ground rods against the injection point of
impulse current
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Fig. 6. Conventional grounding impedance by
deeply-driven ground rods against the
injection point of impulse currents
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