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Abstract

Umbilical cable is used to provide power supply and chemicals for deep-sea equipment. It is a
combination of power cable and various pipelines. The high current in the power cable and the
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heat of chemicals inside the umbilical cable will cause temperature rise. If the temperature ex-
ceeds the temperature limit of the material, the service life will drop sharply. In this paper, the
temperature rise of umbilical cable is calculated and analyzed by the coupling method of electro-
magnetic field and temperature field. The temperature rise of umbilical cable with copper core
and aluminium core, different ampacity or current density, different cross-section and insulation
material with different thermal conductivity is studied. The influence degree of different factors
on temperature rise is given. The results can be taken as the basis for the structure design of um-
bilical cable, especially for the design of ampacity or current carrying capacity of power cable.
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Figure 1. ANSYS model of umbilical structure
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Figure 2. Loss distribution of cable core
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Figure 3. Loss distribution on cable shield and other
metal pipes
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Figure 4. Loss distribution on other pipes

4. NEEEELHRES

3.2. MRASERMERAER

LBLZNTRLRR ) 2 75 18 2 (A 548 5 AR 58 0 S I R B B ERf IR AT . BRIL, X B A bR 5 4
B — V0 B Y BOAS R I iR B 45 R, NI AT A BRI S MR S 5K &

— M R ARG R 1 AE 0.4 W/m K. (BT R SR AS AV PR, Nz
FEG RIS R, BEM BRSNS R T EBEAT] 0.4, £ 1 4l TAGM BN FR#T
RN HGSL N R EIRTHE, RIS, B RA B 400 A, HIREEN 2.16 A/mm’.
K5 G E 0.1 W AIRTH AT KL, TS BOARR Y 30°C o PRI L EUAS R O I R R i R 5
Ry AT T4

H TS R T R é*ﬂ$$ﬁ0115 W/m.K BRI RS 50 K, A HA8E2Tm N 40°C, I A4 i
RS 90°C, IXARARHE T LE AR IR 2R A2k A SR B BRMEL[12] -

Table 1. Temperature rise of copper core with current density of 2.16 A/mm’ under different thermal conductivity
% 1. TRASERAGHR TRSBEEERBEER 2.16 A/mm’ BHLEF
HGR 0.07 0.08 0.09 0.1 0.15 0.2 0.3
T 73 65 59 55 40 33 25

Figure 5. Umbilical temperature distribution

B 5. BresuRE s mE

DOI: 10.12677/jee.2020.83011 95 ZER I


https://doi.org/10.12677/jee.2020.83011

&

M

B

3.3. AEIRDEREM RSB EIEARIR M

LT EGRE . BEMEHIAT RN 0.115 BN B EA IR ERRE . S8, MR
RBZ KT 0.115. Bk, AR R 2 i £ A Leid k.
BT R B s . RS k. REE, ML EONRKE R 00— Frak e, 4R

Fer PR R, iR Th 2w T A L

2 RS MFEIF S R RSB R, HEON R

HARTHET AL R . 4G HR 0185 FETHN SOK, iREANBEERME. W BHFAN 60.7 Wm, H
R ERTRE N 47.9 W/m, HZEAMGERRFE N 12.8 W/m. 800 HPHZ AR 1.65 15, 1 A FEEE 2 4 1

1.49 5, SEEIFER 1.4 1%, BFL N 1.48 1%,

6 N SHDS A R THRE RS R Al 2. Wi T LLE B, BEE RS R
o, WA RS TNGE: UG ERRT 0.2 JERF RN,
BRI 185 mm®, HEIRESEN 2.16 A/mm” [IEFRAR
ARy, Ak, %3 4 TR IR RN 2.592 (B 2.16 (1) 1.2 %), BIARIEIFEA 154.3 mm?® (IR TH45

M TSR AT LA, iR I 2 i,

Ro BRI 0.15 1, A

IR FEAVEE IR, 0243 S0y 0.3 I, AR

IR A PR

M RIS RATLAEH, SEFAes s, smisRa it — SRR, £ 4 45 H T8 R g hny
3 (B0 2.16 1 1.4 1%), ENARIEGRE A 132.1 mm” IR TH45 5, 248G 2R0y 0.2 I, A8 25 i IR ANl PRAE .

Table 2. Temperature rise of aluminum core cable with different thermal conductivity
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Figure 6. Temperature rise of aluminum and copper core cables against ther-
mal conductivity
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Table 3. Temperature rise of cable with current density of 2.59 A/mm?
% 3. RBHEIRERE A 2.59 A/mm’ BFTERF
HeR 0.07 0.08 0.09 0.1 0.15 0.2 0.3
| 88 79 72 66 48 40 31
2 137 122 111 102 75 61 47
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Table 4. Temperature rise of cables with current density of 3 A/mm’
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