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Simplified Calculation Method for Air Striking Distance of
Lightning Protection Towers Based on Lightning Safe

Operation Years in Substation

XING Yi, LUO Ling, DING Xiaofei, LI Liangxiao, TANG Zhiqiang
( Southwest Electric Power Design Institute Co., Lid. of China Power Engineering
Consulting Group, Chengdu 610021, Sichuan, China)

Abstract : Due to the unclear value requirements for air striking distance between lightning protection towers and protected
equipment in the regulations, there is often excessive margin in the actual power transformation projects. Firstly, based on the
analysis of the factors affecting impulse grounding resistance and the lightning diversion effect of lightning protection lines,
the probability method based on lighting safe operation years in substation is adopted, and according to the layout of substations,
the actual annual lightning stroke probability is compared to determine the critical lightning stroke probability of air striking
distance of lightning protection towers. Secondly, the amplitude of the corresponding critical lightning current is obtained
through the probability distribution, and based on the simplified transient potential model of lightning protection towers and
breakdown field, a simplified calculation method for determining the air striking distance between lightning protection towers and
protected equipment is obtained. Finally, based on actual substation cases, the calculation is carried out, the corresponding
simplified calculation formula is proposed and the influence of air clearance on the electrical layout of substations is analyzed.
Key words: lightning protection tower; lightning safe operation year; transient potential rise; critical lightning current
amplitude; air striking distance; simplified calculation method
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