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Research on abnormal heating mechanism and state monitoring of
medium-voltage cable heat-shrinkage terminal based on
electromagnetic-thermal coupling
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. Electric Power Research Institute of State Grid Tianjin Electric Power Company, Tianjin , China;
(1. Electric P R h Insti fS Grid Tianjin Electric P Company, Tianjin 300384, Chi
2. State Grid Tianjin Electric Power Company, Tianjin 300010, China)

Abstract: Local abnormal heating often occurs in the heat-shrinkable terminals of medium-voltage cables, leading to
localized overheating and accelerated ageing of cable insulation, which even causes premature insulation failure. To
elucidate the causes of abnormal heating in medium-voltage cable heat-shrinkable terminals, the electric-thermal field of
cable heat-shrinkable terminals under various typical fault conditions was simulated by electromagnetic-thermal coupling.
The results show that during the long-term operation of the cable, the ageing of the stress control tube leads to localized
temperature rise in the insulation. The more severe the ageing, the higher the temperature rise. Furthermore, when the outer
surface of the terminal becomes contaminated due to dust accumulation and moisture, a significant hot spot forms near the
break of the outer semiconductive layer; however, the hot spot diminishes when the contamination layer is far from the
break. Further analysis on the thermal field distribution of the terminal with moisture on the stress control tube reveals that
hotspots only appear when the inside of tube is moist. A thermal circuit model considering internal defect hotspots was built,
and temperature inversion was implemented to monitor the highest temperature point at the internal insulation interface of
heat-shrinkable terminal. It is verified that the method is effective.

Key words: medium-voltage cable; heat-shrinkable terminal, abnormal heating; electromagnetic-thermal coupling;
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Fig.1 Simulation model of medium-voltage cable
heat-shrinkable terminal
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Table 1 ~Simulated material parameters
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Table 2 Ageing parameter settings of stress control tubes
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stress control tube is severe aged
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Fig.15 Distribution of equivalent heat sources
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Fig.16 Temperature distribution when a defect

heat source acting alone
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Table 3 Temperature and S, 'when a defect heat source

acting alone

AT,/C (AT, - AT, )C B’
0.013 49 0.006 21 1.172 41
0.026 97 0.012 42 1.172 41
0.040 46 0.018 62 1.172 41
0.053 95 0.024 83 1.172 41
0.067 43 0.031 04 1.172 41
0.080 92 0.037 25 1.172 41
0.094 41 0.043 46 1.172 41
0.107 89 0.049 67 1.172 41
0.121 38 0.055 87 1.172 41
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Fig.17 Experimental simulation of internal heat source in

cable terminal
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