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Fig.1 Geometric model of tri-post insulator
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field coupled simulation data transmission
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Fig.3 Temperature distribution of GIL axis section
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Fig.4 Temperature distribution of tri-post insulator
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Fig.5 Surface charge distribution of tri-post insulator
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Fig.6 Space charge distribution of tri-post insulator
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Fig.8 Electric field intensity distribution of tri-post insulator axis section
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Impact analysis of charge accumulation on electric field distribution of
DC GIL tri-post insulator under temperature gradients

HU Qi', LI Qing-min', LIU Zhi-peng”, LIU Heng'
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy
Sources, North China Electric Power University, Beijing 102206, China;
2. Beijing Key Lab of HV and EMC, North China Electric Power University, Beijing 102206, China)

Abstract: Under the action of DC voltage and temperature gradient, the surface and interior of the gas insulated
metal-enclosed transmission line ( GIL) tri-post insulator are prone to charge accumulation, and the electric field
distribution is distorted, which easily induces surface flashover and outrigger burst of the tri-post insulator. By es-
tablishing the electric-heat-flow multi-physics charge accumulation model of the DC tri-post insulator, the electric
field distortion characteristics of the DC tri-post insulator under different operating currents are studied. Under the
maximum allowable current, the surface tangential electric field strength of the tri-post insulator is mainly concen-
trated at the bottom of the leg, the maximum tangential electric field strength can reach 2. 87kV/mm, and the elec-
tric field strength of the metal insert-epoxy interface of the tri-post insulator can reach 5. 96kV/mm. The bottom of
the legs of the DC tri-post insulator, especially the interface with the metal insert, is the weak link of the electric
field distortion. In the optimization design, it is necessary to consider the uniform distribution of the surface electric
field on the bottom of the leg and the metal insert under the temperature gradient. The research results can provide
references for the development of high-voliage direct current GIL tri-post insulators.

Key words: DC GIL; tri-post insulator; charge accumulation; temperature gradient; electric field strength



