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Research on Optimization of the Electric Field of the Pre-set (Plug-and-pull) Submarine
Cable Based on Multi-physical Field

XIE Chen', PAN Wenxia', SUN Kai', ZHAO Kun', ZHU Zhengding', HUANG Xuancheng’

(1. College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China;
2. Jiangsu Frontier Electric Technology Co., Ltd., Nanjing 211102, China)

Abstract: The optimization of electric field distribution in cable terminals is an urgent problem to be solved in the
safe operation and test of submarine cable, which can optimize the electric field distribution of cable terminals in or-
der to improve the safety and reliability of its operation. Safe operation and testing is an urgent problem to be
solved. | In this paper, based on the finite element method, the research and analysis on the electric field of subma-
rine cable terminals is carried out, considering the actual operating environment of the terminal and the actual produc-
tion conditions, the electric current-temperature -voltage simulation method is used to optimize the main insulation
and stress cone insulation materials of the cable. At the same time, the partial curvature of the stress cone metal and
the proportional distribution of the stress cone metal and the insulating part are optimized to find the optimal distribu-
tion of the electric field. The results show that the use of electric field and the temperature-related non linear materials
have greatly improved the distribution of the electric field in the terminal, and the intensity of the stress junction point
is reduced by 25.83%, the maximum electric field intensity on the interface is 12.91% ; the curvature of the metal
stress and the proportion distribution of the metal and the insulation are optimized and optimized respectively. When
the radius of curvature of metal stress is 81mm and the metal stress is increased 20 mm, the electric field improves
the most, the electric field intensity of stress junction point reaches 27.47%, the maximum electric field intensity on
the interface is reduced by 24.55%, and the reliability and safety of the submarine cable terminal are improved.
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Fig.1 Cross-sectional structure diagram of submarine cable
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Table 1 Parameters and terminal parameters of submarine cable

HFR HARmm XA EER SRS m™) FREL/W - (m-K) ']

A/ - (kg K) '] % (kg-m”)

il SR 2 48.4 1.0 5.99x107 385 400.00 8960

R RS 52.7 50.0 10.00 2200 0.51 940
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F(T.E)
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IVAEAEZS — 43 2801075 1 800 0.37 1250
FAT.E)

INWAK AR — 1.0 1.00x10° 400 350.00 8120

WEAEE — 4.0 1.00x10™" 600 0.35 1 900

B2 ErRESLIRELRE
Fig. 2 Simplified model of submarine cable terminal
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Table 2 characteristic material parameters
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Fig. 3 The distribution of electric field with fixed material
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Fig. 4 Temperature distribution of submarine
cable terminal
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Fig. 5 The maximum of junction field strength
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Fig. 6 The strength value of the junction of

different lengths
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Fig.7 The electric field intensity of the junction point with
different curvature and proportion
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Fig. 8 The distribution of electric field when 81 mm metal

stress increases 20 mm
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Fig. 9 electric field intensity of different

optimization methods
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