#5513 956 . 2748-2758 LR ROAR Vol.51, No.6: 2748-2758
2025 % 6 H 30 H High Voltage Engineering June 30, 2025

DOI: 10.13336/7.1003-6520.hve.20241944

ZIRMRIN E F S Mg RESEE S
RS

Blim# 2, [T, Bk, T Kot ke
(1. #FRFRAIAFR, HERF 30047, 2. FHlekFhohizym e FHARKAHNAE RS AL%E
TEERAE T EEERE, b 100084; 3. #ig TARFRAR IELFR, 5EKRF 830023;
4. B Mg E W A ) B4k w38, AT 361000; )

B OB RS R IR Y, SR E ISR K K A IR LA TR BT AT (1
FZHMRAE . AT BUA SR T SR SR L3 BT N R B R AR LR BRI AR/ ST RO L e, ST T
BRI SRS RIS AR B A A ST AR, @I MATLAB X0l 5744348
AR BRI THEAT VAR, DL RO AR G T, A BR e 017 B ST R - - 2 W B R PR X B S i
IR FRER, BT T T A A AE P O] A4 65 I B R R B 3 e A IR P AR AR 0L, $E Y 17 TR 25 FR A
SRR AT AN A B R BRI B B BB R A TT 5. IR AL R 25 IR R R B AR 0 AR 5 A% i 1
ML RA AT SEAERR L, SORZE T LA 9.47% AR E] 0.63%; 4725 T >0.5 m/s I, B Fli Bt L4874 A RIS
TpGE R T, S 2GR I RN 4 Sl 22 AR (R A B O S BRI IR T AR E s SR FE iR BN A1
LRI R TS I, RERSTEIEESE . XLPE 48 1B R 7 BIFRT 49.9%. 49.6% . 1ZHE FUA] 9 bl BLfE SR
G E T AN TRE BRI IS B AR

R WAL AR, SRIPENR RN ARAEE; SYHESEES

Simulation Analysis of Temperature and Current Carrying Capacity of Submarine Cables in
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Abstract: Submarine cables are an important component of power grid construction, and the size of metal sheath circu-
lation and armor circulation is an important reference for the design and operation of submarine cable engineering. In the
existing literature, the overall line circulation size is not considered in the calculation of the temperature-field cur-
rent-carrying capacity of submarine cables,thus the accuracy is affected. Therefore, we established a field circuit coupling
calculation model that considers the overall laying conditions of the metal sheath, armor circulation, and cable tempera-
ture distribution. The circulation of the three-phase circuit of the double circuit heterogeneous submarine cable is
calculated by the MATLAB, and the electromagnetic thermal current multi-physical-field coupling simulation model of
the double-circuit heterogeneous submarine cable temperature distribution is established by finite element simulation
software with current as the coupling term. The current-carrying capacity and temperature changes of the double-circuit
heterogeneous landing section submarine cable considering the effect of circulation are studied, and an optimization
scheme for the landing section current-carrying capacity considering both environmental heat dissipation conditions and
internal circulation losses is proposed. The research results indicate that the simulation model considering the overall line

circulation has higher computational accuracy compared to traditional simulation, and the maximum error can be reduced
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from 9.47% to 0.63%. When the air velocity is greater than 0.5 m/s, the convective heat flux in the cable trench of the

landing section tends to saturate, causing the overall trend of the cable’s current-carrying capacity and insulation tempera-

ture difference to first increase sharply and then stabilize. When adopting the optimization scheme of reducing circulation

by adding seawater, the current-carrying capacity of oil filled submarine cables and XLPE submarine cables can be in-

creased by 49.9% and 49.6%, respectively. This study can provide reference and ideas for the calculation of

current-carrying capacity and engineering laying of landing section submarine cables.

Key words: submarine cable; current carrying capacity; metal sheath circulation; armor circulation; convective heat flux;

multi physics field coupling
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Fig.11 Influence of environmental temperature on the temper-

ature of submarine cable conductors
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