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GIS绝缘子表面固定金属颗粒沿面局部放电发展的现象及特征
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摘要： 

为研究气体绝缘全封闭式组合电器(gas insulated switchgear，GIS)设备中绝缘子表面固定金属颗粒沿面局部放

电发展的现象及其特征，搭建了一套220 kV GIS设备沿面放电缺陷发展实验平台，采用逐步升压法对绝缘子表面

固定金属颗粒的沿面局部放电进行长期试验，观察到了放电起始、发展直至沿面闪络的现象。利用测量到的局部放

电随时间变化的趋势图、散点图、二维柱状图、灰度图，描述了沿面局部放电发展的现象并获得了相应的图谱特

征。试验结果表明：GIS设备绝缘子表面固定金属颗粒沿面局部放电发展现象呈现出电晕放电、电晕放电和沿面流

注放电共存、沿面流注放电3个主要阶段。 
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Evolution Phenomena and Features of Surface Partial Discharge Initiated by 
Immobilized Metal Particles on GIS Insulators
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Abstract: 

The surface partial discharge triggered by immobilized metal particles on gas insulated switchgear (GIS) 
insulators in terms of the discharge phenomena alongside its evaluation process was studied in this 
paper. With application of incremental voltages, long-term laboratory tests were conducted on a well-
established 220 kV experimental platform to observe the entire evaluation process of surface partial 
discharge from its initiation, to gradual development and the eventual occurrence of surface flashover. 
Features of surface partial discharge phenomena at various evolutionary stages were recorded in the 
form of frequency curves, scatter diagrams, two-dimensional histograms, and grey-scale maps. It was 
shown by experiments that the phenomena of the surface partial discharge triggered by immobilized 
metal particles on GIS insulators indicates three developing stages from corona discharge domination, to 
coexistence of corona discharge and surface streamer discharge, and finally, surface streamer discharge 
domination.
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