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Fig.1 The relationship between n and
thickness of the insulation
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Fig.2 The relationship between k, and
thickness of the insulation
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Fig.3 The relationship between K and
thickness of the insulation

- M=1.15; 3CHRL 18 ] AR 4 3CRE 7 363.15 K
I AR B i 27 0 0 80 kV/mm, s Ao iy iy 7
Yy g 86 kV/mm , SCH BURAR 7 27 L 19 80% 1
Rt s, W E, . =64.0 kV/mm, E, = 68.8
kV/mm,

KIFV,=1416 kV,V, =1655kV, k =2.07,
d,,=22.12 mm,d,, =24.06 mm,d=24.06 mm, H4j
ot 25 )5 B R — YR IBURE, B £535 KV Ry He L 3 H
BAGVATIRIE d=25 mm,

3 HiRBSRZEERRKIE

Ry B H AR ) 4 Sk BT 1 R 4 R
AL ZURE G EAN R TOLT 1Y L S i A AN
I RE . SCH R A BRITT 57 kX £535 kV
FAL A 1) L 37 43 A AR 37 W AR AR A TR
3.1 BggEHmMRESE

+535 kV H 45 S AR H 3 000 mm?, 452
1270 mm, 45 2% R 25 mm,, 5 EL I AL B0 48 % b
B SRS AR,

0_( T,E) - O_Oea(T—273,IS)EB (8)
Koy WS HREMES THHRRERE,S/ma i
HLT R IR R /KB M SR REG T iR
JEL Ko SCRSE T AR HL SR SR A N s
UG EE SR T % 0, =3.51x107" S/m, i
JERH =005 Kl REB=2.3,
32 BESHHELER

ik HL 8525 B, 46 2% 2 N AN EE ¥ Oy 313,15
K, 57 R0, A2 % N IR EE Oy 363.15 K, 4 2%
HMIERLEE Ay 343.15 Ko 46 24% [ B 3500 A il 28 &
4 J7R A5 4N S i B BTE L 2 N, Ry 23.3
kV/mm s il 71 20T, HL 37 e R (B BAE 4 2% S, Sy
22.8 kV/mm; 482V Y Ha 3574 21.4 kV/mm,,

3.2.1  R[AIHE AR B R AT 1 L g e AR
B HL A% E B Uy =535 kV,i%5E 0, =3.51x

‘g
g
>
<
g
&
N
»

19 - - - - -
35 40 45 50 55 60
2624 )5 FE /mm
B4 H®GHEGZNH

Fig.4 Electric field distribution in the insulation
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Fig.5 The relationship between temperature
coefficient and electric field distribution
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Table 1 The electric field distortion rate
at different temperature coefficients
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Fig.6 The relationship between electric field
coefficient and electric field distribution
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Table 2 The electric field distortion rate
at different electric field coefficients
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Fig.7 The relationship between insulation tempe-
rature difference and electric field distribution
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Table 3 The electric field distortion rate at
different insulation temperature differences

Mg MLNGFY EIMNRRY AR R

/K /(kVemm™) /(kV-mm™') 0/ %
0 23.4 19.8 9.3
10 21.5 21.3 0.5
20 19.8 22.8 6.5
30 18.2 24.4 14.0
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Theoretical design and verification of +535 kV DC cable insulation thickness
LI Dong, ZHU Zhien, YANG Liming, CHEN Longxiao, ZENG Hao, GAO Kai
(NART Group( State Grid Electric Power Research Institute ) Co. ,Ltd. , Nanjing 211106, China)
Abstract: In order to determine insulation thickness of DC cable in Zhangbei HVDC flexible project, a design method of
insulation thickness of the DC cable is presented. The influences of life index, breakdown field intensity conversion coefficient
and Bahder coefficient on insulation thickness are analyzed. The insulation thickness of 535 kV DC cable is calculated by
establishing equations. The electric field distribution and electric field distortion rate under different conductivity temperature
coefficient electric conductivity electric field coefficient and insulation temperature difference are calculated by finite element
simulation. The results show that the insulation electric field distortion rate of + 535 kV DC cable meets the requirements of
national standards under different conductivity temperature coefficient, conductivity electric field coefficient and insulation
temperature difference, and the rationality of the design method is verified. The research results provide theoretical guidance for
the insulation thickness design and validation of DC cable and provide technical support for the construction of Zhangbei project.

Keywords : 535 kV DC cable;insulation thickness ;theoretical design;electric field distribution ;electric field distortion rate
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