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Abstract

Surge response plays a leading role in the transient process caused by lightning stroke
to the top of ultra-high transmission tower, so the design of lightning protection for
ultra-high transmission tower differs from those for common transmission towers
essentially, thus the traditional tower models cannot continue to use in transient
characteristic calculation of ultra-high transmission tower as well. In this paper the
existing surge impedance models for transmission towers home and abroad are
introduced in brief, on this basis the authors propose a new improved surge impedance
model for ultra-high transmission tower. Considering the fact that the surge
impedances corresponding to different positions of the tower body are not same, the
tower body is divided into multi pieces and the surge impedance of each piece is
calculated respectively. The result of analysis on transient process of ultra-high
transmission tower during lightning stroke shows that the new improved surge
impedance model can tally with actual condition better while lightning stroke occurs. By
use of the proposed multi-surge impedance model the influences of surge impedance,
grounding resistance and overhead grounding wire on lightning stroke caused
transient characteristic of ultra-high transmission tower are simulated, and simulation
results are available for reference to the design of ultra-high transmission tower.
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