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Defect detection technology of XLPE high voltage cable fusion joint

LIU Sanwei', DUAN Xiaoli', HUANG Fuyong', XIONG Jie>, DUAN Jianjia', ZENG Zeyu', YU Ting'

(1. Electric Power Research Institute, State Grid Hunan Electric Power Co., Ltd., Changsha 410000, China;
2. Changde Power Supply Company, State Grid Hunan Electric Power Co., Ltd., Changde 415000, China)

Abstract: High voltage cable fusion joint with defects operating for a long time is easy to cause operation failure. In order to
timely troubleshoot the joint defects, we taked high-voltage cable fusion joints as research object. The main insulation and
conductor recovery process of high-voltage cable fusion joint was detected by digital radiography (DR) technology, and the
bending limit of conductors was analyzed by finite element method. The results show that the DR detection technology can
effectively detect bubbles, conductor bending, eccentricity and other defects in the XLPE main insulation of fusion joint.
The accuracy of detection results is demonstrated by field dissection, which provides an effective means for the defect
detection of high voltage cable fusion joint. The bubble defect of XLPE main insulation is caused by the decrease of
temperature and nitrogen pressure in the crosslinked pipeline. Considering the safety margin of the joint, it is recommended

that the bending gap should not exceed 11 mm and the insulation thickness at the bending position should not be less than 30

mm.
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Fig.1 Conductor connection
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Fig.2 Conductor shield recovery
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Fig.3 Main insulation recovery
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Fig.4 The X-ray digital imaging system
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Fig.5 The 110 kV high voltage cable fusion joint made on site
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Fig.6 Images of XLPE main insulation
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Tab.1 Gray values at different locations
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Fig.7 Section of cable after transverse dissection
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Fig.8 The slice diagram of bubble defect simulation test
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Fig.9 DR image of a 220 kV high voltage cable fusion joint
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Fig.11  Electric field distribution inside the joint
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Tab.2 Bending gap and electric field intensity at bending
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Fig.12 Electric field distribution inside the joint
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Fig.13  Equivalent plate capacitance without bending
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Fig.14 Equivalent plate capacitance with conductor bending
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