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Abstract: Cable accessories are weak links with frequent failure in the operation of transmission line. For exploring
the variation of insulation aging status of high-voltage cable accessories withdifferent service years, the microstruc-
ture, chemical composition, electrical performanceand surface charge characteristics of Ethylene Propylene Diene
Monomer (EPDM) insulated 110 kV high-voltage cable accessories are measured and analyzed. The results show
that with the increase of service years, the aging of the accessoriesis occurred under multiple factors.The breakdown
field strength of EPDM insulation shows a downward trend as a whole, the trap energy level shifts towards shallow
trap, and the charge density of shallow trap increases. During the aging process, polar groups such as C=0 and —OH
are introduced into the accessories insulation. At the same time, rections with silicone oil introduces Si-containing
groups collectively leading to an increase in the dielectric constant of EPDM. On the other hand, such chemical de-

fect as extremely strong functional group which has occurred at the later stage of insulation electrical heating keeps
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the EPDM trap trap energy level deepen and, at the same time, the deep trap density increases. However, the recrys-

tallization phenomenon in the aging process is beneficial for maintaining and enhancing the breakdown field strength.

The breakdown field strength and trap parameters of EPDM are less affected by the type of cable accessories and ma-

terial preparation technology , which can better reflect theaging status of high-voltage cable accessories.

Key words: cable accessories; EPDM; physicochemical properties; surface charge characteristics; insulation aging
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Table 1 Basic information of the samples
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Fig. 1 Surface microscopic topography of decommissioned
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