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Abstract

This paper established the equivalent model of the inductance effect and the spark effect of the
grounding connector when attacked by lightning current. Meanwhile, the article explored the
lightning simulation calculation model of the ultra-high voltage transmission lines, and analyzed
the influence between the resistance rate and the tower potential when hit by lightning. The result
indicates that: when the resistance rate of the soil is less, the tower potential increases greatly
with the increase of the resistance rate; and when the resistance rate of the soil is bigger, it in-
creases gently. So it is necessary to design the lightning protection based on the resistance rate of
the soil.
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Figure 1. Representation of a grounding electrode with nonuniformly
lumped parameters
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Figure 2. Multi-wave-impedance model
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Figure 3. Geometry and dimensions of the £800 kV
transmission tower (unit: mm)
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Figure 4. Tower potential varying with various soil resistivity
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