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Abstract

horizontal electrode under lightning strike is presented based on EMTP, a transmission line model of

In this paper, an analytical method of the Time-Frequency characteristics of

horizontal electrode with the consideration of soil ionization is designed. It is easy to analysis the
time-domain characteristic of  horizontal electrode by using this model. Moreover, the impulse
current and voltage are transformed by FFT analysis, then, the frequency impedance and effective
length of horizontal electrode can be calculated, furthermore ,the relationship of the magnitude and
rise time of lightning with the frequency impedance can be gained.
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Fig.1 Aspect of ionization process
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Fig.2  Horizontal electrode lumped parameter non-
uniform circuit
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Fig.5 Leakage current waveforms of different points of

horizontal electrode
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impedance of horizontal electrode
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impedance of horizontal electrode
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Fig.8 Relationship between horizontal electrode

frequency impedance and magnitude of lightning
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