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Abstract: Taking the DC submarine cable in £525 kV DC transmission project as the research object, we conducted DC
voltage withstand test, impact voltage withstand test, and gradient voltage withstand test. The breakdown strength, ageing
life index, Bahder's coefficient and other key parameters of the insulation material were analyzed. The insulation thickness
of the £525 kV DC cable under different voltage withstand condition was designed and calculated. The insulation design
thickness was calibrated on the basis of the electric field distribution and temperature distribution of DC cable. The results
show that the distortion degree of electric field distribution in DC cables is mainly determined by the temperature difference
of insulation layer, and the insulation temperature difference is mainly determined by the magnitude of current passing

through the cable conductor. Taking into account the research results and the long-term safety and reliability of cable, it is
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recommended that the insulation thickness of £525 kV DC cables is designed to be 28 mm.

Key words: £525 kV DC submarine cable; insulation thickness; electric field distribution; temperature distribution
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Table 1  Withstand voltage and design insulation thickness

under various working conditions
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Fig.1 Electric field distribution of 525kV DC cable under

different temperature difference
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Table 2 The maximum calculation value of electric field
strength of £525 kV DC cable insulation inner and outer

screens layer under different insulation temperature differences

and insulation thicknesses

kV/mm
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d=28 mm 21.53 19.63 19.49 20.99 22.54
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Table 3 The maximum calculation value of electric field
strength of £525kV DC cable at 1.85 times rated voltage

kV/mm
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4.1.3  EREINh R R RS A

IBAT R B A B T K B R RS
] E AR S A LR, A LR AR G SR IR I ) 5 AR
R ESRS-RTR G A ERE R R,
FL UL HL I B o ok kb e I, HRL B 2 v L
A N e B R P N el = R R R T
PIE A (2 Fs.

_ _ Up - Udc
E_Ed°+E“°_Ed°+7rln(ro/ri) (12>
KADH:E NEG TAEBE NS HEIGEE;

E, RE b bkab BB S B 5RE s U N E R
HARIZAT HLUE : U, & o i R 5 r 2R 4 2% b 11
LI 5 7,1 20 B RN 8 5 2 MR AN 1R

A TRE SR & 0 R AR V3V 3 i 1R 2,10, B
SRR N 1.20,, BN S i e e pp i e
JE N 21U, Rk, X346 2% 52 B 5 3 26,27
28 mm (1) FL SR TE B I 2 0 [F) Al e Sl P (2,10
TE LN I g AT R AT B S5 R IR 4 fioR . 48
SR 28 mm I, FELI% 43 A B B R AR Ak R e
WK 2w

MR 41T BRI 2 3 AR AR AR T DK
L, B S D0 s fUR B iR K K AR E
TR B N S M F R I LT, HLBEE 2% 2 R
ZEMRE KT K. MR E N 26 mm Y, HiE
TS AR e o R N R K3 i T E U L 4E
Y bR TE o VR 1 B K i 3% 58 (70 kKV/mm) .



104 AR

2024,57(8)

296 2% 5 R 43 5 0 27 mm 28 mm B I35 2 % i
R AHZ A RN

x4 TRIBEEEMBLLEREE TEREMPERER
K& KX75R
Table 4 Maximum electric field strength under DC
superomposed impilse voltage with different insulation

thicknesses and insulation layer temperature difference

kV/mm
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Fig.2 electric field distribution under DC superomposed
impilse voltage with different insulation layer

temperature difference
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Table 5 Temperature distribution of £525 kV DC cable under

designed current carrying capacity

WGV /mm  BBANRIREE/C BGJRIEZE/C
d=26 55.40 14.60
d=27 54.98 15.02
d=28 54.57 15.43
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Fig.3 Insulation layer temperature difference of +525 kV DC

cable under different applied current
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Table 6 Insulation layer temperature difference of £525 kV
DC cable under different applied current
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Fig.4 Temperature distribution inside the insulation layer of

+525 kV DC cable under different applied current
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Table 7 Insulation layer temperature difference of +525 kV
DC cable under different applied current
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it 0 EL A 1000 2000 3000 4000
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Fig.5 Relationship between insulation layer temperature
difference and insulation screen layer temperature for

+525 kV DC cable
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