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Analysis on ampacity model of submarine cable under
typical laying mode in transmission section
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Abstract: The difference of laying methods in different sections of marine transmission line has a great impact on the
ampacity of submarine cable, so it is of great significance to study the ampacity under typical laying methods in
transmission section. In this paper, an electric-heat-current coupling model of submarine cable in landing section and
submarine section of submarine cable line in £160 kV DC transmission project was established. On the basis of finite
element method, the influence of air domain size, position of angle steel support, seawater and soil factor on the steady
ampacity of submarine cable were studied under four typical laying methods, which is the submarine cable laid at the bottom
of cable trench and laid on the angle steel support in landing section and the submarine cable laid and directly buried in
submarine section. The results show that the submarine cable laid at the bottom of cable trench is greatly affected by the air
domain size, and increasing the convection area can effectively improve the steady ampacity of submarine cable. The semi-
closed area between the support and the inner wall of trench should be taken into account in calculating the ampacity of
cable laid on the angle steel support. The temperature of submarine cable laid at the shallow depth of support is lower and its
ampacity is larger. In the submarine section, the submarine cable temperature changes in the same direction with the rise and
fall of sea water temperature, which is opposite to the increase and decrease trend of sea water velocity. The increase of soil
temperature results in the decrease of buried submarine cable ampacity. The landing section is the bottleneck section of
ampacity calculation, and the ampacity can be improved effectively by using the water filling cable trench when the
submarine cable is laid at the bottom of cable trench. When the submarine cable is laid on the support, the ampacity can
meet the engineering requirements by installing cooling water pipe.
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Fig.1 Schematic diagram of the power transmission section
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Fig.2 Schematic diagram of submarine cable structure
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Tab.1 Heat transfer coefficient of submarine cable
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Fig.6 Steady-state temperature field distribution diagram of
A-type rectangular cable trench
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Fig.11 Steady-state temperature field distribution of

submarine cables laid directly on the cable trench support
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Fig.12 Steady-state velocity field distribution diagram of

submarine cables laid directly on the cable trench support
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Fig.17 Temperature of laying submarine cable core under

different seawater conditions
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Fig.18 Ampacity of cable under different seawater velocities
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Fig.19 Temperature field distribution of buried submarine

cable at v=0.2 m/s
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Tab.3 Ampacity of buried submarine cables at

different seawater velocities

WK (m/s) WORSERE/A WA E/A

0.2 849.46 0

0.4 851.10 1.64
0.6 852.40 1.30
0.8 855.00 2.60
1.0 858.66 3.66
1.2 862.32 3.66
1.4 865.56 3.64
1.8 869.06 3.50
2.0 872.56 3.60
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Fig.20 Ampacity of buried submarine cables at

different soil temperatures
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Fig.21 Comparison on ampacity of submarine cable under

four laying methods
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Fig.22 The current carrying capacity of the submarine

cable in the water-filled cable trench
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Fig.23 Cloud map of temperature field distribution of

submarine cable after adding cooling water pipe device
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Fig.24 Effect of distance between cable and cooling water

pipe on the ampacity of submarine cable
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