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Finite Element Method Optimization of Attachment Parameters
of Cold-Shrinkable Cable Intermediate Joint

FANG Ruiming'*, SHANG Boyu'**

(1. College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China;
2. Fujian Electric Machinery Control and System Optimal Dispatching

Engineering Technology Research Center, Huaqgiao University, Xiamen 361021, China)

Abstract: In order to study the electric field distribution and optimize the structural parameters of the cold-
shrinkable cable intermediate joint, the finite element simulation model of the cable intermediate joint is estab-
lished firstly, and then the structural parameters matching of the intermediate joint is analyzed by using the
model. Finally, a 10 kV cold-shrinkable cable intermediate joint is made according to the analysis results and
the sample was made the discharge and voltage withstand test. The simulation and test results show that: By
reasonable optimizing the structural parameters of stress cone and shielding tube, when the axial length, cur-
vature radius and thickness of stress cone are 65, 25 and 2. 5 mm respectively, the length and shape of shiel-
ding tube are 170 mm and 90° respectively, the distance between stress cone and shielding tube is 60 mm, and
the length of intermediate joint body is 420 mm. The maximum field strength and tangential field strength of

the sample are less than 30 kV « em ™! (air breakdown field strength) and the electric field distribution on the
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interface is more uniform. The design requirements can be met by partial discharge and voltage withstand test,
which provides a theoretical basis for the reasonable design of 10 kV cold shrinkage intermediate joint.
Keywords: cold-shrinkable cable; XLPE; electric field strength; shielded tube; stress cone; finite element a-

nalysis
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Fig. 1 1/4 structure model of 10 kV cold-shrink cable intermediate connector
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Tab.1 Structural dimension parameters of intermediate joint of 10 kV cold-shrink cable

(TGRS B w4 N 77 HESHR WM E4%
[, /mm d,/mm l,/mm d,/mm [y /mm d;/mm r/mm [, /mm l;/mm
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Fig. 2 Electric field variation with different shielding tube lengths and port shapes
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Fig.3 Variation of field strength
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Fig. 5 Electric field variation with different stress cone lengths and port shapes
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Fig. 7 Electric field distribution of the intermediate joint of 10 kV cold-shrink attachment
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