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Influence of interfacial air gap defects and moisture on electric field
distribution in intermediate joint of £320 kV DC cables

XI Rui', ZHANG Ya’, CHENG Mingliang’, ZHAN Tao?,
CAO Liang', HE Gaohui', GUI Yingang', TANG Chao'

(1. College of Engineering and Technology, Southwest University, Chongqing 400715, China;
2. Chongqing Taishan Cable Co., Ltd., Chongqing 401125, China)

Abstract: To investigate the impact of interface air gap and moisture defects on the multilayer composite dielectric
insulation interface of +320 kV DC cable intermediate joints on their electric field distribution mechanism, a simulation
model of £320 kV DC cable intermediate joint was built, and the electric field distribution of the cable joint with air gap and
moisture defects on the multilayer composite dielectric interface region was calculated using the finite element method. The
effect of these defects on the electric field distribution of the cable joint were analyzed at no load and load conditions, and
their differences under AC/DC electric fields were discussed. The results show that there is significant electric field
distortion at the composite dielectric interface of the DC cable joint due to air gap and moisture defects under the action of
DC electric field. The multiple of electric field distortion of air gap defects is 9.6 times at no load and 1.7 times at load
condition. The electric field strength in the water film defects decrease over 99.9% at both operating conditions.
Interestingly, the electric field distortion induced by air gap defects in cable joints at no load is larger than that at load
condition, and the temperature differentials across the joint play a role in field homogenization. However, the temperature
differentials across the joint induced by moisture at load promote the accumulation of space charge in the joint, which
leading to the multiple of electric field distortion at moisture defect bigger than than at no load. Notably, the multiple of
electric field distortion resulting from defects in DC cable intermediate joint is bigger than that of AC cables.

Key words: cable intermediate joint; DC; interfacial defects; electric field distribution
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