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Correlation analysis between temperature response and insulation

aging of T—joint of 35kV cable in wind farm
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Abstract: In recent years, China's wind power industry has made significant progress. However, due to
environmental factors, there are certain safety risks in the distribution systems of wind farm substations. Among
these, the T-type cable joints are prone to failures such as partial discharge and arc faults caused by insulation
aging due to the thermal effects of prolonged current loads, which can lead to safety incidents such as
explosions. Therefore, it is crucial to analyze the relationship between the temperature response of T-type cable
joints and their aging levels. This study first establishes a temperature response measurement platform for T-

type cable joints. Heating rods are installed inside the joint sleeves to simulate the dynamic temperature changes
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of cable cores. The real-time internal and external surface temperatures of T-type cable joints at different aging

levels are measured at various positions. This allows the identification of the relationship between the

temperature response and the aging degree of the cable joint insulation. A double-layer dielectric model is

constructed to analyze the temporal changes in the internal and external surface temperatures of T-type cable

joints. The actual data are compared with the fitted curves of the double-layer dielectric model, showing a high

correlation. Additionally, by comparing the fitted curves of T-type cable joints with different aging levels, it is

evident that the degree of usage is strongly associated with the thermal rise curves of the cable joint's thick

insulation layers..
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Fig.1 Temperature response test platform of cable T-joint
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Fig.2 Diagram of the structure and temperature measur-

ing point of the T-joint of the cable
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Fig.4 Temperature difference between the outer surface
and the inside of the thin layer of the joint with different

service life
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ferent service life
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Fig.6 Temperature difference between thick layer outer

surface and thin layer of joint with different service life
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Fig.7 Schematic diagram of double-layer heat transfer model of cable T-joint
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