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Effect of Air Gap Defect at Insulation Interface and Its Damping
State on Electrothermal Field of T-type Cable Joint

LIU Gang, XU Qing, SHI Congcong, ZHANG Yuanming, HUANG Huafeng
(Sugian Power Supply Company, State Grid Jiangsu Electric Power Co., Ltd., Sugian 223800, China)

Abstract: In this paper, a multi-physics finite element model of actual 10 kV T-type cable terminal joint was
established. The electric field and temperature field distribution characteristics of the T-type cable terminal joint
with air gap defect at insulation interface were studied, and the change laws of electric field and temperature field
amplitudes were analyzed, then the characteristic quantities reflecting the air gap defect of T-type cable terminal
joints effectively and the monitored position were proposed. The results show that different degrees of air gap
defects in T-type cable terminal joints have a certain impact on the electric field distribution characteristics at the
interface, but the electric field and temperature field amplitudes at other typical positions do not change
significantly. The air gap defect position would near breakdown under air gap damping condition, at this time, the
increase of electric field amplitude on flange base and upper surface of box can reach 20%, and the temperature
rise can reach 15°C. In actual engineering, the potential critical hazard of partial breakdown discharge in T-type
cable terminal joint can be reflected by monitoring the increase of electric field amplitude and temperature rise of
the flange base and the upper surface of box.
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Fig.6 Simulation results of electric field distribution at

different positions with slight air gap defect
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Fig.8 Simulation results of electric field distribution at

different positions with moderate air gap defect
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air gap wetting
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Fig.16 Simulation results of electric field distribution at

different positions with air gap wetting defect
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