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Analysis of Self-shattering Problem of Toughened Glass Insulator

WANG Shao-hua, YE Zi-qiang, MEI Bing-xiao, LUO Sheng
(Zhejiang Electric Power Test and Research Institute, Hangzhou 310014, China)

Abstract: Self-shattering problem of toughened glass insulator is of great danger to the security of service
of transmission lines. Based on several self-shattering cases occurred in China, this paper summarizes and
analyzes the self-shattering rule, the influencing factors, and self-shattering mechanism. Besides, the
technical measures of decreasing the self-shattering rate are summarized and analyzed. The results show
that for glass insulator, a self-shattering peak value exists in the initial stage of service. The residual
strength of the residual part is high enough for preventing the insulator string from fracture accident.
Natural environment, mechanical load, severe pollution and production technology have influence on the
self-shattering. Non-uniform distribution of tensile stress is one of the primary reasons for self-shattering.
Technical measures such as secondary hot-and-cold shocking test, inner hydraulic test, homogenous heat
treatment, improving glass material quality, and optimizing the toughening process, can be used to
decrease the self-shattering rate of toughened glass insulator.
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Tab.l1 Amount of porcelain, glass and composite insulators

used on transmission lines of State Grid with a voltage grade

above 220 kV in 2007-2009
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Fig.1 Relationship between the self-blast ratio of the

toughened glass insulators and operation time
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Tab.2 Self-blast state of toughened glass insulators of
500 kV Gang-yun transmission line
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Tab.3 Self-blast state of toughened glass insulators of

500 kV Ge-chang-zhu transmission line
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Fig.2 Residual part of self-blast glass insulator and

current-leading channel of arc
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Fig.3 Shape of residual broken glass dregs on the

self-blast glass insulator
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Fig.5 Perfect distribution state of toughened inner stress

Fig.6 Distribution state of deviated toughened inner stress
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Fig.9 Procedure of homogeneous heat processing of glass
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