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Fig.1 Parameter analysis model of high
voltage XLPE cable terminal

2 BIE XLPE B LimBESFEITHERE
Fig.2 Voltage equivalent calculation model of
high voltage XLPE cable terminal
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Tab.1 Dimensions of experimental cable mm
LR RofF R B AR AL R
TSR 34.7 YL IME 70.5

25 25 S5 i SRR 1.0
2% 2% BE IME 72.5

AR R R 1.9
SRR 38.5
Y % L 16.0

NI £, = 1, AR 3 M

£o = 8.85 x 107 F/m 1 17t 21 5 Hi (ARl L
pr=0.5 Q- m LAY

R=pL/S (1)
e p APPRHBLE ; L ARRHCEE s S b EHE
TR
BT AR TR AN

C =2weye/In(D,/D,) (2)
K D, WHNZRMER; D, AN)ZRIHER
PR AR N
X =12xnfC (3)

gt O A VH R R B T XLPE B 45 406 25 B it 1 AR
HLBH R, 4038 2 i 1R S Ll & rL e SN
fH:R, S} 41.5 Q;R, }21.1 Q;X, HJy 6x10° Q; X, K
1.5x10° Q;X,, A 1x10° Q.
*®2 BIE XLPE B4R % RiATREMER

Tab.2 Volume resistivity of insulation shield
of high voltage XLPE cable

HREE/C RBURELAR/ (Q-m) R/ C AR LR/ (Q-m)
0 0.08 80 0.28
10 0.08 90 0.3
20 0.12 100 0.3
30 0.12 110 0.4
40 0.12 120 0.48
50 0.16 130 0.56
60 0.2 140 0.56
70 0.2 150 0.6

e HIL R 2 2L 5 r A A P e R A B A
IEHELT Ry =0 Q,U, =0V, — H 4 4 241
LRATAE AR SR R TR & AN ST BOR S8 2 [ AL
B AL U L S TR B R
AL IR AT R A S AT Ik, B R, BTN, 2L
i U, A8 T, I s e g 2Lk SR 1 A T . R
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VRIS E TR AT AR A Ry 5 R, AR
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TAE o FEE R R RS U 22 260 2% T3 il Y
HLREZ N 1.1 A,

22 HHEXRESHERTRESN

SRR S o | 2 S ¢ S NV I AR SR )
Yo WMIFT LIRS i BE ] A2 (L 248, TH
AP ME R A ok AL P R VI S 1 R T A
4o

VXE=0 (4)

vx =y +22 (5)
ot

V-D=p (6)

V-B=0 (7)
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Fig.3 Voltage distribution under
terminal imperfect grounding
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Fig.4 Current distribution under
terminal imperfect grounding
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Tab.3 Thermal conductivity of experimental

cable materials W-(m-k)™
A Fe FZ A A S22 ZRUA
A 390 o B 0.08
St i 2 0.5 L 230
XLPE 0.3 DA iRESS 0.3

S 3 4 A B

A5t
IR A
T
DA A

——
29.0000 46.1895
37.5947

— |
63.379 0 80.568 5 97.758 0
54.784 2 71973 7 89.1632 106.3530

E5 EFZinEMARIEEST
Fig.5 Temperature distribution under terminal
imperfect grounding in summer
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Fig.6 Cable terminal thermal structure model
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Fig.7 Deformation of each part in cable
terminal in summer
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Fig.8 Temperature distribution under
terminal imperfect grounding in winter
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Fig.9 Infrared spectrum under
terminal imperfect grounding
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Fig.10 Original sample infrared spectrum
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Fig.11 Sample ash infrared spectrum
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Effect of Grounding Defect on High-voltage XLPE Cable Terminal
YE Guanhao, LYU Lixiang, HONG Lu

(State Grid Nanjing Power Supply Company, Nanjing 210019, China)

Abstract: In order to study the effect of grounding defect on XLPE cable terminal, ANSYS finite element analysis software is

used to establish the cable terminal simulation model and the physical simulation experiment is carried out in the laboratory.

Study on the effect of grounding defects on XLPE cable terminal was conducted in 3 aspects: XLPE cable terminal electric

parameter calculation, temperature distribution as well as product analysis. The results of simulation and physical simulation

show that the grounding defect will lead to serious heating of high voltage XLPE cable terminal. Research conclusion shows that

terminal grounding fault will cause voltage suspension, large current through insulation shield, abnormal temperature rise of

XLPE cable terminal, with metal oxides, carboxylic acids and other compounds produced, which will cause serious impact on

the safe operation of XLPE cable.

Key words: high voltage XLPE cable terminal; earth fault; ANSYS; electrical parameters; temperature distribution;

metal oxides
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