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Conductor Temperature Rise Distribution Characteristics Simulation and Verification for
EHYV 500 kV AC XLPE Submarine Cable
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Abstract: To rapidly and accurately calculate the ampacity and conductor temperature of high-voltage submarine cables,
a 500 kV extra-high voltage (EHV) AC cross-linked polyethylene (XLPE) submarine cable was used as an object. Firstly,
the dynamic evolution of the submarine cable conductor temperature rise under both flat-lay and conduit-through installa-
tion scenarios was tested, and a multi-physics finite element simulation model by coupling electromagnetic-thermal-fluid
fields of the submarine cable was established. Moreover, the key factors influencing the conductor temperature of EHV
submarine cables under direct burial were analyzed by simulation, including the relationship between the effective value
of the load current, the seawater temperature, the burial depth, and the conductor steady-state temperature. Finally, a mul-
ti-layer feedforward neural network calculation model for the steady-state temperature of the submarine cable conductor
was established. The results show that the simulation model, validated by measured data on the temperature rise of the
submarine cable conductor, has a calculation error of less than 5%. The conductor temperature increases exponentially
with increasing load current and burial depth, and linearly with increasing seawater temperature. The error between the
neural network model calculation results and the finite element simulation and measured results is less than 3.5%.

Key words: EHV submarine cable; ampacity; conductor temperature; cross-linked polyethylene; seawater temperature;

burial depth; multilayer feedforward neural network
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Fig.1 EHV submarine cable temperature rise test schematic

diagram and submarine cable structure diagram
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Table 1  Structural parameters of 500 kV EHV submarine cable

) JE & /mm AME/mm
RIS 524
ki 0.3 53.0
£/ S Y 2.3 57.6
XLPE 4% )7 32.1 121.8
A BT 2.1 126.0
WK E 1.55 129.1
e 43 137.7
e 53 148.3
HA)SR 7.0 162.3
WAt 1.0 164.3
A 32 184.7

£ 2 500 KV HEE RS AR KL S5
Table 2 Parameters of 500 kV EHV submarine cable material
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Fig.2 Submarine cable dynamic temperature distribution test
condition simulation model diagram
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Table 3 Comparison of submarine cable conductor dynamic

temperature with test and simulation results at the key

heating time
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Fig.4 Dynamic temperature test and simulation results of 500 kV EHV submarine cable conductor
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Fig.7 Variation of submarine cable conductor steady state

temperature with buried depth

O SRS . BESARSRELE
AR IR A T AR ANBR SR, T E i 77 3 F I 2%
T SRR S N, BEEEE 1.5m )5,
SHBRERET BRI,

MR 7 HE/KIERE 11 "CAI20 C41F FHRIR
FEXT SRR AR, AR IR S Sk

A A il JEE 1) 4748 20 i ek B 5 07 ARl sC i 5K (8)
PR
,(LQH)Z
T = Pn e O )

BEE ORI R, AR R P REHE R,
R ZEL On M Go B9IZHT IR/, BRI
MR N EE . KRN, MRRE P G
A On IS RIE K T RS RIS R WS 6 Fr,
A AU G IRZE N T 1.2% . X H B A Al
TR FE AN B P 1 T R S S AR TR
RAERAEE WL E N 2V VR &2 SRR ME YN
IR BT BEIRS S R RR AR R 2 TR T R O K ok R 1Y
SR FEIEM, B ART A R R R

F£6 WKL 11 CHI20 CoAF NIRRT SR FE ) 5
Wi FLERAL 5 R B 4 2R
Table 6 Fitting verification results of the influence pattern
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Table 7 Effects of seawater temperature, buried depth and load

current on submarine cable conductor steady-state temperature
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