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(Impuise Ground impedances of a Deeply Driven Ground Rod Combined with Different
Shape Grounding Electrodes)
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Abstract

This paper describes the characteristics of effective impulse ground impedance of deeply driven ground rods
combined with grounding grid or counterpoises with needles. The potential rises of the test ground electrodes
were measured as a function of the rise time of applied impulse currents and the effective impulse ground
impedances were calculated. The impulse ground impedances of deeply driven ground rods strongly depend on
the rise time of impulse currents and significantly reduced by the connection of grounding grids in parallel.
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Fig. 2. Definition of the effective impulse ground
impedance
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Fig. 4. Typical waveforms of the applied current
and potential of 48(m) ground rod
combined with ground grids
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Fig. 5. Effective impulse ground impedances
according to the rise time of incident
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Fig. 6. Arrangement of the test ground rods
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Table 2. Ground resistance of the test ground
rod combined with counterpoise having

needles
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Fig. 7. Typical waveforms of the applied current
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rod combined with counterpoises having
needles
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impedance as a function of the rise time
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