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Abstract

With the development of offshore wind power, submarine oil and natural gas, submarine cables
play an important role in power transmission, but a large amount of heat is generated during
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operation, which has many adverse effects on power transmission. Therefore, the analysis of the
temperature field of submarine cables is worthy of attention. At present, scholars at home and
abroad have also conducted a lot of research on the current carrying capacity and temperature
field of submarine cables. In this paper, the ANSYS finite element simulation software is used to
calculate the temperature field of the three-core optical fiber composite submarine cable, and
simulate the soil in different seasons and different sea areas. In this paper, the influence of differ-
ent ambient temperatures, different soil thermal conductivity and different burial depths on the
temperature field of the three-core submarine cable during direct burial is analyzed. The results
show that the conductor temperature is positively correlated with the ambient temperature, and
the conductor temperature increases by about 3°C for every 4°C increase in ambient temperature;
positive correlation with burial depth; negative correlation with soil thermal conductivity. It pro-
vides a reference for the design of the three-core submarine cable and the planning of the subma-
rine cable transmission line.
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Figure 1. Cross-sectional view of fiber optic composite submarine cable structure
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Figure 2. Simplified submarine cable model
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Table 1. Size and structure parameters of each layer of submarine cable
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Figure 3. Submarine cable direct buried laying diagram
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Figure 4. Submarine cable meshing
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Figure 5. Cloud map of temperature distribution (a) Local temperature distribution of submarine cable; (b) Global tempera-
ture distribution
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Table 2. Corresponding relationship between ambient temperature and conductor temperature
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Figure 6. Corresponding relationship between ambient temperature and submarine cable conductor temperature
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Table 3. Corresponding relationship between soil thermal conductivity and conductor temperature
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Figure 7. Corresponding relationship between soil thermal conductivity and submarine cable conductor temperature

E 7. TIESHARSBHSRIRE R X Rk

WIS R S5 R A, TR N A FE B0 T BB R A R B i ph A R BT IR 2R B B R A M
A, BRI E, DRREES — BT — A ENERIRE T, FIGSR R Fig it e B
BB, RELRERTEAE, /0 ERREEAN 500 mm. 700 mm. 900 mm. 1100 mm. 1300
mm. 1500 mm [l BE 53 A 34T 07 AR, [RIRE (1 5 A [ MR B0 IR P R Sk il P 43 B3 B 6 R e 4 B
8 NMEIRE S SRR EX MR, WK & Fin, WS SRR AL 5 i 48 1 % IR (1 1

Table 4. Corresponding relationship between submarine cable burial depth and submarine cable conductor temperature
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Figure 8. Corresponding relationship between submarine cable burial depth and submarine cable conductor temperature
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