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A grounding design of steel towers is a main factor for transmission lines to take measures
against lightning. Especially for restraint of the back flashover by lightning strokes, a transient
grounding resistance of steel towers for surge current should be reduced as soon as possible.
A rod-electrode with needles has potentialities for the reduction of the transient grounding

resistance at narrow sites with many lightning strokes.

The reduction mechanism is still not

clear, although it may be closely related to the apparent expansion of the electrode surface

area by discharge streamers from needles at lightning strokes.

Using a single driven rod

with needles, therefore, the fundamental studies on the transient grounding resistance charac-
teristics are conducted for different applied voltages and soil resistivity.
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Fig. 3 Simplified model of a single driven rod.
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(a) rod-electrode without needles
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Fig. 5 Relation between minimum resistance and
applied voltages.
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Fig. 6 Relation between the ratio of minimum
resistance and applied voltages.
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