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Ageing analysis of composite insulators based on
different heating characteristics

LI Xinran', HUANG Qilin>, CHEN Xiaolin', FU Xiaotao',
GENG Jianghai®, LIU Yunpeng’, ZHANG Simin®

(1. Key Laboratory of Physical and Chemical Analysis for Electric Power of Hainan Province, Electric Power
Research Institute of Hainan Power Grid Co., Ltd., Haikou 570125, China; 2. Hebei Key Laboratory of Power
Transmission Equipment Security Defense, North China Electric Power University, Baoding 071003, China)

Abstract: Infrared temperature rise detection is an effective means to screen faulty composite insulators. However, the
causes of abnormal heating of composite insulators are diverse, and not all causes will evolve into malignant faults.
Therefore, it is particularly important to distinguish the abnormal heating caused by different causes for the safe, stable, and
economic operation of power grid. In this paper, the physical and chemical properties of two 220 kV retreated composite
insulators with different heating characteristics were studied by SEM and FTIR, and their dielectric properties were also
studied. The results show that the causes of different abnormal temperature rise are different. For the composite insulator
whose heating part is concentrated at the end of high-voltage end and temperature rise is lower than 5°C, the epoxy resin of
the core rod at the heating part has no obvious degradation, and the dielectric constant and dielectric loss factor have no
obvious increase, while the sheath has holes and shallow microcracks, and the dielectric constant and dielectric loss factor
increase with the increase of humidity. For the composite insulator whose heating part extends to multiple umbrella skirts
and temperature rise is up to 40 C, the epoxy resin of the core rod has obvious degradation, and the dielectric constant and
dielectric loss factor are 3.67 times and 79.4 times bigger than those of the normal part, respectively.

Key words: composite insulator; temperature rise; infrared detection; dielectrical properties
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