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Simulation Study on the Influence of Temperature Factors on the Electric Field
Distribution of Defects in Insulating Spacers
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Abstract: Temperature is one of the important factors affecting the formation and development of typical insulation
defects in gas insulated switchgear (GIS). For exploring the influence of temperature factors on the electric field
distribution of defects on the insulating spacers, a 252 kV GIS electric-thermal-fluid multi-physical field coupling
model is set up in this paper by using finite element software , and the electric field distributions on the spacer sur-
face are obtained for different conductor temperatures , bubbles, cracks, and suspended metal particle defects in dif-
ferent locations, and the variation of electric field is analyzed further by the space surface charge distribution and
calculation of critical breakdown field strength of gas. The results show that with the increase of conductor tempera-
ture the maximum field strength on the spacer surface increases accordingly under all three defects , with maximum
increase under crack defect and minimum increase under suspended metal particles. The effect of temperature
change on the electric field is related to the type and location of the insulation defects. The higher the temperature
of the conductor, the electric field strength of the spacer surface around the suspended metal particles and the bub-
bles as well as cracks on the low-voltage side gradually increases , while the electric field strength of the spacer sur-
face at the bubbles and cracks on the high-voltage side gradually decreases. The charge density of insulation defects

on the low voltage side varies more significantly with temperature variation, and the electric field distortion ampli-
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tude changes more significantly. The study results can be not onlyuseful for further understanding the effect of temper-

ature variation on the electrical field distribution on the surface of insualtign spacer under bubbles, cracks and sus-

pended metal particles defects,but also have some reference value for design improvement of the insulating spacer.

Key words: gas insulated switchgear; multi-physics coupling; finite element analysis; electric field distribution
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Fig. 2 3D schematic diagram of bubble defects
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Table 2 GIS material parameters
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Fig. 7 GIS temperature distribution at 4 000 A
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Fig. 8 Surface charge density distribution and electric field distribution of the convex surface of the basin insulator in the

Y-axis direction at different conductor temperatures
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