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应用圆柱体模型的绝缘子带电覆冰临界状态分析
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摘要： 

带电运行绝缘子串严重覆冰后，其表面的电场分布及覆冰动态平衡过程主要与覆冰水电导率和空气间隙的长度有

关，受绝缘子材料和型式的影响不大。建立了绝缘子覆冰的圆柱体模型，通过分析影响覆冰增长的因素，建立了以

空气间隙长度、覆冰水电导率和融冰效率3个参数为变量的带电覆冰过程的动态平衡方程；同时在人工气候室里进

行了试验研究。理论推导和试验结果均表明：绝缘子带电覆冰过程主要受两方面因素的影响，是一个可逆的过程，

存在动态平衡状态；并得出了不同环境下的动态临界条件；带电覆冰过程中各类放电活动产生的焦耳热大部分维持

电弧的燃烧和损耗，只有15%~35%用于覆冰的融化，且用于覆冰融化的部分随空气间隙长度的增加而减少。 
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Analysis of Critical Condition of Energized Insulator Icing Based on the Columnar 
Model
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Abstract: 

The field distribution and the dynamic balance process of the insulator surface under heavily icing 
condition are mainly related with the conductivity of ice water and the length of air gap, but are slightly 
affected by types or materials of insulators. A columnar model of insulator icing was established, and the 
dynamic balance equation of the icing process was established by three variables, which are length of 
the air gap, conductivity of ice water and melting efficiency based on the analysis of major factors 
affecting the ice growth; and the tests were carried out in the artificial climate room. The theoretic 
derivation and the experiment results indicated that the process of energized icing, which mainly 
affected by two factors, is a reversible process with the dynamic balance state existed. The critical 
conditions in different environments were obtained after implementing experimental study on the model; 
the result indicated that most of the Joule heat generated by various types of discharge during the 
energized icing process is used to maintain the arc combustion and the loss, only 15%-35% is used to 
melt the ice; and the heat for melting will be reduced with the increase of air-gap length.
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