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超/特高压直流输电线路塔头间隙冲击放电特性研究

张文亮，谷琛，廖蔚明，丁玉剑，范建斌

中国电力科学研究院

摘要： 目前国内外规划和建设了多个超/特高压直流输电工程，其中输电线路杆塔塔头的空气间隙距离是影响工程

设计的重要参数之一。在工程设计中，既需要选择合适的间隙距离以耐受可能出现的各种过电压，保证系统安全稳

定运行，又要尽可能减小塔头尺寸以降低工程造价。利用±1 000 kV模拟塔头进行试验，得到了±1 000 kV杆塔

典型空气间隙的操作冲击和雷电冲击放电特性曲线，并与±500和±800 kV杆塔塔头的空气间隙研究成果进行对比

分析，同时结合750 kV 交流杆塔塔头和正方形塔窗的操作冲击特性进行了讨论和分析。试验结果表明：±500、
±800和±1 000 kV杆塔塔头的50%放电电压与间隙距离的关系曲线具有良好的延续性；当间隙距离增加时，操作

冲击放电特性曲线开始出现饱和的趋势，而雷电冲击电压则与间隙距离保持较好的线性关系；导线的尺寸和分裂形

式以及均压环等对塔头空气间隙的放电特性影响较小。 
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Impulse Voltage Flashover Characteristic of Air Gap in EHV/UHV DC Transmission 
Tower

ZHANG Wen-liang, GU Chen, LIAO Wei-ming, DING Yu-jian, FAN Jian-bin 

China Electric Power Research Institute 

Abstract: There are many EHV/UHV DC transmission projects under design or construction all over the 
world. Air gap length of transmission tower is an important parameter in project design. It is necessary 
to choose enough air gap length to withstand switching surge and lightning surge which may occur in 
operation so as to make sure safe operation. Meanwhile, in order to reduce the cost, the size of 
transmission tower should be as small as possible. Tests were carried out using ±1 000 kV simulation 

tower in this paper, and switching impulse and lightning impulse flashover characteristic curves of typical 
air gap in ±1 000 kV transmission tower were obtained. These curves were compared with test results 
of ±500 and ±800 kV air gap, and the flashover characteristic of 750 kV AC transmission tower and 

square tower window were also discussed in this paper. Experimental results show that the relationship 
between flashover voltage and the gap length of ±500, ±800 and ±1 000 kV transmission tower match 

well, and switching impulse flashover voltage will saturate when gap length continue to increase, while 
lightning impulse flashover voltage is in linear with gap length. The size and split scheme of conductor as 
well as the shielding ring have little effects on flashover characteristic of air gap in transmission tower.
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