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Fig.2 Schematic diagram of short-time overload
temperature of submarine power cable
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Fig.3 Schematic diagram of test system
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Fig.6 Function curve of overload current vs. overload
time under 1000 A initial conductor current
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Fig.7 Function curves of overload current vs. overload
time under different initial conductor currents
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Fig.8 Function curve of overload current vs. initial
conductor current at 0.1 h overload time
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Fig.9 Function curve of overload current vs. initial
conductor current at different overload time
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Table 1 Comparison between testing value and simply

calculative value of conductor temperature
rising under different conductor currents
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1I/A tw/h R R IR K2/ Y%
0 0 0 0
120 1.3 1.18 9.2
700
240 1.9 2.36 24.2
360 2.1 3.53 68.1
0 0 0 0
120 14 1.54 10.0
800
240 2.0 3.08 54.0
360 2.4 4.62 92.5
0 0 0 0
120 1.9 1.95 2.6
900
240 2.5 3.90 56.0
360 3.1 5.84 88.4
0 0 0 0
120 2.1 2.40 14.3
1000
240 4.5 4.81 6.9
360 5.9 7.21 22.2
0 0 0 0
120 4.8 541 12.7
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240 10.7 10.82 1.1
360 11.8 16.23 37.5
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Overload capacity analysis of submarine cable and its experimental verification
ZHANG Lei'?,YU Enke',ZHANG Zhankui*,LI Yan®,LE Yanjie'?,JING Qiang'?
(1. Zhoushan Electric Power Supply Company of State Grid Zhejiang Power Corporation,Zhoushan 316021, China;
2. Zhejiang Zhoushan Marine Power Research Institute Co.,Ltd.,Zhoushan 316021 ,China;
3. China Electric Power Research Institute,Beijing 100192, China)
Abstract: Based on the conductor temperature rise principle of submarine power cable,its overload current

is theoretically analyzed. Overload experiment of a typical 110 kV submarine power cable is carried out with

thermal cycling test system,and the experimental data is fitted and analyzed,which proves that the overload

capacity of a particular submarine cable in operation is determined by the initial conductor temperature and

overload time. The impact of the two factors on submarine power cable’s overload capacity is analyzed with

MATLAB function curves,which obtains the conclusion that the overload capacity decreases along with the

increase of initial conductor temperature and overload time. With the comparison between two conductor

temperature rising curves during short-time overload,a simple calculation algorithm of conductor temperature

rising during short-time overload is proposed,the feasibility of which is verified by testing data. The proposed

algorithm provides a reference for the actual production.

Key words: submarine power cable; short-time overload; thermal cycling test; conductor temperature rise



