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Abstract:

The experimental investigation on over-voltage protection for outdoor low-voltage overhead
transmission lines is carried out. Based on a typical natural lightning with multi return strokes and
combining with lightning location data, the values of over-voltages at entrance terminals for housings
and those at front-side of collector, which locate at differnet positions of transmission lines and the
residual voltage characteristics of surge protective devices (SPD) located at collector front-side as well
as the relation between over-voltages of L-lines at entrance terminals for housings and return stroke
current of lightning are analyzed and discussed. Analysis results show that close range lightning can
lead to induced over-voltage with amplitude of several kilovolts on low-voltage overhead transmission
lines and the duration of this over-voltage is about 1.0 ms in average; after the action of SPDs installed
at the front-side of collector the over-voltage waveforms at farther entrance terminals for housings will
be influenced, and the duration of residual voltage after the action of SPD is about 218 pus in average,
which is longer than the duration from standard 8/20 ps test waveform; and there is good linear fitting
relation between induced over-voltages at entrance terminals for housings and the ratio of return
stroke currents to return stroke distances.
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