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Fig.1  Structure diagram of disconnecting switch
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Tab.1 Main parameters of single-phase
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Fig.3 Mesh renderings of disconnecting switch
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Tab.4 Ohmic loss and temperature of single-phase

GIS disconnecting switch
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Fig.6  Distribution of electrical field of GIS
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Tab.5 Ohmic loss and temperature of single-phase

GIS disconnecting switch and electric
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Heat dissipation optimization design for temperature field of GIS
disconnecting switch based on shield opening

CHEN Shi-ping, CONG Hao-xi, LI Qing-min
(School of Electrical and Electronic Engineering, North China Electric Power University ,

Beijing 102206, China)

Abstract; The overheating phenomenon of GIS contacts may cause major accidents. Therefore, it is important to
study on the optimization of internal temperature field heat dissipation for the design and operation of GIS equip-
ment. Taking the actual single-phase GIS disconnecting switch as an example, the two-dimensional electromagnetic
heat flow coupled field simulation model was established by finite element analysis. On the basis of comprehensive
consideration of factors such as radiative heat dissipation, gas convection, eddy current loss and gravity accelera-
tion, the distribution characteristics of internal temperature field of GIS were analyzed for different shield structure
design schemes. The research results indicate that, for the flat GIS equipment, the top temperature is higher than
the bottom temperature at the same radius, and the characteristics are symmetrically distributed. As the convection
heat dissipation of the SF gas in the cylinder is strong, the internal SF, gas exhibits a curved S-shaped distribution.
The opening of shield cannot reduce the heat source, but it has a significant effect on accelerating the natural con-
vection heat dissipation of the gas and reducing the temperature rise of the inner conductor. By using a symmetrical
structure to open the shield, the maximum electric field strength inside the GIS is lower than that of the actual cir-
cular shield and the engineering breakdown electric field strength, and will not cause electric field distortion as well
as partial discharge failure. Finally, considering the heat dissipation effect and the degree of electric field distor-
tion, a heat dissipation optimization design scheme based on symmetric opening structure was proposed, which can
provide some reference value for heat dissipation optimization design and temperature monitoring of GIS equipment.

Key words: GIS; multi-field coupling; temperature field; shield opening; finite element method



