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Table 1 Parameters and main structures of DC submarine cable
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Fig.1 Constructure of DC submarine cable
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Fig.2 Simulation model of thermal field
of DC submarine cable
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Fig.3 Schematic diagram of laying
condition of submarine cable
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Fig.4 Schematic diagram of temperature measurement
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Table 2 Results of Test 1
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Fig.5 Temperature curve of submarine cable in Test 2
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Fig.6 Load current curve in Test 2
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Fig.7 Overall and local grid dissection of thermal field
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Fig.8 Temperature distribution of submarine cable
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Fig.9 Relationship between ampacity of DC
submarine cable and ground air temperature
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Simulation and experiment of ampacity characteristics
for £+160 kV DC XLPE submarine cable
LIU Yunpeng'?,XU Zigiang' ,CHEN Zhengzheng’ , LIU Hechen'
(1. Hebei Provincial Key Laboratory of Power Transmission Equipment Security Defense,North China
Electric Power University , Baoding 071003, China;2. State Key Laboratory of Alternate Electrical Power
System with Renewable Energy Sources,North China Electric Power University, Beijing 102206, China;
3. China Electric Power Research Institute, Wuhan 430074, China)
Abstract: Nan’ao 160 kV multi-terminal flexible DC power transmission project uses the high-voltage and large-
length extruded insulated DC cable system firstly in China, while there is no operation and maintenance experience of
160 kV DC cable project at present. In order to provide technical support for the customization of the online monito-
ring system and the control of operational limits,it’s necessary to study the ampacity characteristics of DC XLPE ca-
ble. Through the study of the cooling principle of DC cable in different laying environment , the thermal field model of
+160 kV DC XLPE submarine cable with protective tubes laying underground is established by using the
professional finite element software COMSOL Multiphysics, to simulated the temperature distribution and calculate
the ampacity. The cable load flow tests are carried out in the test site to verify the reliability of the simulation model ,
whose results are discussed to obtain the ampacity characteristics of DC submarine cables.

Key words: DC submarine cable ;ampacity ;finite element method ; simulation and calculation ;field test





