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Influence of interface pressure on electric field distortion of

35 kV cable intermediate joint
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Abstract: In order to study the influence of different interface pressure on the electric field distortion of the composite

interface of crosslinked polyethylene/silicon rubber (XLPE/SR) insulation in the cold shrinkable cable intermediate joint, a

simulation model of 35 kV cold shrinkable cable intermediate joint was established by the finite element simulation

software. The electric-thermal-force field of the composite interface without defects and with metal impurities,

circumferential scratches, and longitudinal scratches was simulated and calculated. The results show that the interface

pressure has different effects on the joint deformation and electric field strength distortion under different conditions. The

joint deformation with longitudinal scratch is more significant, and the field strength distribution at the defect is more

obviously affected by the interface pressure. The field strength of the shielding tube is inversely proportional to the interface

pressure, and the field strength of the stress cone in the joint with longitudinal scratches is directly proportional to the

interface pressure. The overall field strength of the insulation composite interface except for the defects decreases with the

increase of the interface pressure.
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Fig.1 Simulation model of 35 kV cable intermediate joint
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Table 1 Material parameters for finite element simulation

ZH kit e XLPE SR
L

AR H v 2 1.00  1.00x10*> 230 2.84
H, 45 28/(S/m) 5.80x10"  3.00  9.42x10"7 3.63x10"°

SHEF/(W/(mK)) 4.00x10°  0.29 0.33 0.45
JEIE#E/(J/(kg'K))  3.85x10° 1.48x10°  1.63x10°  2.00x10°

W% /(g/em’) 8.96 1.34 0.93 1.12
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Fig.2 Mesh subdivision of cable intermediate joint model
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Fig.3 Schematic diagram of metal impurities in joint
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Fig.4 Schematic diagram of circumferential scratch in joint
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Fig.5 Schematic diagram of longitudinal scratch in joint
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Fig.6 Electrical-thermal field distribution diagrams of

joint under different defects
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Fig.14 Field strength distribution curves of observation path
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on joint with longitudinal scratch defects
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