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Visualization Analysis of Steep-wave Breakdown of Composite Insulator

YAN Wenbin', WANG Dada®, LI Weiguo®, YU Hong?, TU Youping®, GUO Taotao*

(1. Qingyuan Energy Storage Power Generation Co., Ltd., Guangdong Qingyuan 511853, China; 2. Yunnan Electric Power Test &
Research Group Co., Lid. Electric Power Research Institute, Kunming 650217, China; 3. North China Electric Power University,
Beijing 102206, China; 4. Hohhot Power Supply Bureau, Hohhot 010050, China)

Abstract: A trip accident happened due to lightning strike in the Southern Grid. Then the line in struck area was tested
with 500 kV DC composite insulator strings according to the standard DL/T 810—2002. In the steep-wave test,
the end-fitting sheaths at high-voltage ends of two composite insulator strings were broken down. To understand the
cause of the breakdown, this study adopts the X-ray DR detection technology to detect the broken-down sheaths
area with multiple parameters and angles to determine the optimal shooting parameters. The sheath thickness is
measured on the X-ray images with the similarity principle. As a result, the breakdown is confirmed to be due to
the obvious gap between the sheath and the end-fitting and due to the nonuniform thickness of the insulation layer
on the end-fitting tail. Moreover, an internal triangle airway defect is found in the sheath between the end-fitting
and the first umbrella skirt. All the optimal parameters and testing procedure in this study may provide a basis for
X-ray detection of internal structure of composite insulators, and the X-ray DR testing technology can be taken as
an innovative method for highly efficient detection of composite insulators without disassembly.
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