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Fig.1 Buffer layer ablative discharge defects
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Table 1 Accelerated aging test condition
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Fig.2 Electrothermal combined accelerated aging test

BIEg 2R, H B 3 — e h e i S5 R B 2
X, W& 1(a) firs .

(2) fEfRirE S b Z i b, B E R
HH B R A AR R , anf&l 1(b) Frs .

(3) TEFRIMAFTE I A X8R, 52 vl J2= A 440 2 5
MR AEAERE R, HLZ2 w23 FIER 47 5 190 422 fi 18 5
W PR T

(4) FBI3 T FAE DUAFAE e Tl DI, 5% T 4 2
W2 e 48 2 S AT AEAD IR
1.2 BHEAIRESH

R A i 8 P i g e R A 1 (R 235 3R mT A I 1 3
AT G R o FiL 25 2 s 76 P F 36 o s o2 0 i 56
IR AR R P AL 3, PRI > 7K 43 1A HL 2 P
Ji G 2 AL L SR TN R TR A Sy 2 B o3 Y BEL K A
Bk A, I I K B IR M B AR B T
FELZK o 2 — b 40 5, >4 BEL /K OB I K 2 Il I 227
A S Na'F1 OH, S BH/K by B B ik i 5 97 B
23 SR Na™F1 OH e A iy, = (1) iz o

2A14+20H +2H,0+2Na" =2NaAlO,+3H, T (1)

SN AR A D 50 BRSMAR 2 ¥ Tk, HLS a0k

1) CO, i ARLBEINER G 23 KA g, i (2) o o
2NaAl0,+2C0,+4H,0=2A1 (OH), | +2NaHCO,
(2)
BRI ALCOH) 5 55 43 fif i AL O3 T H, 0,
YBH K Ry WK JE AR i OHT, W) i B 2B A Y
NaHCO ¥ 4k 22 553 25 19 OH™ & A= Je b, W= (3)
J7R o
2NaHCO,+20H" =Na,CO,+2H,0 (3)
3R Ak 27 O R AT, > B K # W K R ik
BF, B KB S & RN A RN EZ =Y N
NaHCO, \Na,CO,# AL,O,.,
1.3 BEMEES
TERRIPEI A 55 b 24l Ab , 22 vh 2 52 Wb
BB KR 5 R A SO AR B BB P . B
WEIRGE vh )2 WM R 422, BB S TR Z AN REA AL
b (175 20 2% B Wi 2 W 2 T FEL AL B G2 b )2 ]
ML B G K . 2 A L 370 i = R 5
SR, 23 A JR R OH , DA TTAE 1 B B s 1) 48 4
WA AL e be a5 02
G 5% W R Ik BB R Y VA 2 o — 2
B 1 2 w22 2 7K A2 9 R 1 BRE Y P A R4
RIPELE, TEIE B A BE G, IS AT RE R AR 240 25 5t i
JEETE AL LA K G2 )2 (8] 1) F S0 B DT 34T R
B A AT e, R e e R S . AR, T4k
BB S 7E RN SE B, Bt S B0 Tt
FEARTE LSRR Bl OL I SE I, e AT ik e
MR ELE R SR

2 MBEFHERFERMSH

21 ZMESEHEIFET

WFFERE I F /N N AR R P A Ak i R
3955 2 G I W B T R AL LA B % o ] R 7
JERISE AR, SCHRRYE H B 3 Bk B P 48 PR A2 1 45 4
DA K P BRE SR e 4 Pl 2 R A S 2 2 0 T B R
bR TR AL S8 UK B st T A B )
ARSI , B0 4P R P 8 104 2850 Ak T [ o B 25
SR R A AR 1 S5 A A1) 3 BT R o ARSI AT,
RGBT R, W AT HEAT 4 R4k -

(1) IEWIFOLT, - Zi45 2 [ 4 b T R4
AR BCTERRL v 220 P 45 4% J2 22 1) 4 o L L

(2) F T AR R A BH R0 DRI 22 S A
TR B LB, FLABRE = A AL LR A5

(3) mTSEAERZRA —E SR, BT
PR, U B R BR R 5 S A LA ]

BT BB, LR SR I B IR B Y



149 PR 25 SRR B LR X XLPE i 44 55 2 8 07 HL A2 )

ik Uil

SN e

i)z

FE | =
s S

FZ A1t

[Pl 0

F SR i T
3 ERPBAFRGILEM

Fig.3 Defective cable structure
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Fig.4 Buffer layer defect analysis model
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Table 2 Dimensional parameters of defective cable
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Table 3 Material parameters of defective cable
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Table 4 Partial pressure model simulation parameters

28 0 2 E
R,/Q 268.40 R,/Q 7.45x10*
Ry7Q 5.15%x10* Ry/Q 99.76
Rs/Q 6.82x10* Ry/Q 279.49
C\/F 5.59x107"2 C/F 6.29x107!!

X BRI X 5k i X3

L L L ] L

5m

5 ERBENKEHILE

Fig.5 Locale settings for the simulation model
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Fig.6 The floating potential of insulation
shielding layer at different positions
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Fig.7 Central angle of contact surface
with different internal diameters
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Table 5 The calculation results of C, when the central
angle corresponding to the contact surface changes
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Fig.8 The relationship between central angle of contact
surface and potential of insulating shielding layer
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Fig.9 Relationship between curvature and
axial width of contact surface
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Table 6 The calculation results of C,
when the width of contact surface changes
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Fig.10 The relationship between width of contact
surface and potential of insulating shielding layer
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Fig.11 Two-dimensional electric field distribution
at the trough of aluminum sheath
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Fig.12 Maximum electric field strength between
lower layers with different aluminum sheath radii
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Fig.13 Maximum electric field strength between lower
layers with different contact surface widths
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Ampacity analysis of extra-high voltage XLPE submarine

cable in typical layout environments
ZHANG Hao', LI Pengfei', MA Guoging', DUAN Yubing', ZHENG Yuesheng®, LI Zhonglei’
(1. State Grid Shandong Electric Power Company Research Institute , Jinan 250001 , China;

2. College of Electrical Engineering and Automation, Fuzhou University , Fuzhou 350108, China;

3. School of Electrical and Information Engineering, Tianjin University, Tianjin 300072, China)
Abstract : The layout environments of the extra-high voltage (EHV) submarine cable are complex and changeable, and the
ampacity of the EHV submarine cable varies under different layout environments. Therefore, it is essential to analyze the
ampacity of the EHV submarine cable in typical layout environments. In this paper,a steady-state thermal circuit model for the
alternating current (AC) 500 kV cross linked polyethylene (XLPE) EHV submarine cable based on IEC 60287 standard is
established , and the influences of layout sections,layout methods, environment temperatures ,and layout depths on the ampacity
of EHV submarine cable are studied. The results of the steady-state thermal circuit model are verified by a multi-physical field
finite element model. It is found that the landing section of the submarine cable is the bottleneck section of ampacity of the
whole line. When the submarine cable in the landing section is laid by pipeline method, the ampacity is about 150 A lower than
that by the direct burial layout method.The ampacity of submarine cable decreases with the environment temperature and the
layout depth. The finite element calculation results verify the accuracy of the results of the steady-state thermal circuit model.
Keywords : extra-high voltage (EHV) submarine cable ;ampacity ; layout environment ;steady-state thermal circuit model; finite

element calculation ;landing section
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Influence of aluminum sheath structure on floating potential

of XLPE insulation shielding layer
CHEN Jie', LI Wenjie’, LIU Shunman®’, ZHOU Yunjie*, YANG Tianyu*, LIU Gang’
(1. State Grid Jiangsu Electric Power Co.,Ltd. Research Institute ,Nanjing 211103, China;
2. China Electric Power Research Institute, Wuhan 430074, China;
3. School of Electric Power,South China University of Technology , Guangzhou 510641, China;
4. State Grid Shanghai Municipal Electric Power Company , Shanghai 200122, China)

Abstract ;: In recent years, high voltage cross linked polyethylen ( XLPE) cable buffer layer ablation defects occur frequently,
which has a serious impact on the safe operation of the cable. It is extremely urgent to study how to reduce the impact of the
buffer layer defects. Therefore ,how to reduce the severity of the buffer layer ablation defects by improving the aluminum sheath
structure is studied in this paper. Firstly, the reason of ablative defect of buffer layer is analyzed theoretically. Secondly, the
buffer layer voltage calculation model is established. Finally,a defect cable is taken as the simulation object to calculate the
suspension potential and the electric field intensity of the buffer layer after reducing the minimum inner diameter and the
curvature at the trough of the aluminum sheath respectively with the white spot defect of the buffer layer. Taking the defective
cable as an example ,the simulation quantitative analysis shows that when the minimum inner diameter decreases , the suspension
potential of insulation shielding decreases by 30% , and the electric field intensity between buffer layers decreases by 30.9%.
When the curvature at the trough of the aluminum sheath decreases,the suspension potential of insulating shield decreases by
13.7% ,and the electric field intensity between buffer layers decreases by 13.3%. When the buffer layer white spot appears , the
decrease of the minimum inner diameter and the curvature at the trough of the aluminum sheath lead to the suspension potential
of the insulating shield layer and the electric field intensity between the buffer layer decrease, thus reducing the possibility of
partial discharge and the impact caused by the buffer layer defect.

Keywords ; cross linked polyethylen ( XLPE) cable;cable buffer layer;electric field distribution ; voltage-division model ; cable

aluminum sheath ; cable ablation
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