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Fig.1 Equivalent circuit of cross-bonding
grounding mode
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Table 1 Parameters of line AB
X k) KB AB BC #H ACH
"HEE /m FEg/m  BEE/m  FEE/m
BB = 374 0.39 0.32 0.44
EoBE =M 380 0.39 0.32 0.44
=B HER 374 0.41 0.52 0.92
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Table 2 Measured value of grounding current A

AHAL 95 105 1145 125
A 21.8(12.2%) 17.2(5.8%)
B 18.1(0.5%) 12.0(-6.3%)
¢ 11.6(-5.3%) 25.5(-4.1%)

A-B 23.2(5.4%) 10.9(3.2%)

B-C 15.7(15.9%) 24.0(1.9%)

C-A 11.9(-5.5%) 16.3(11.6%)
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Fig.2 Grounding current of line AB
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Fig.3 Grounding current of line CD

HIPE 2 AP 3 AT RUA e, IR — [l g A7 AR AR
AN B AN WA L B BOZ AL A B R
AT LU 2 25 78 /N L5 AR 1) 4 i
WIA—ERZ /N EH O80T BiE A MR
3G R, B\ C AR M L R BE 2 08/ s T AE N T
B C ML AL e THa e o I, SR AE 2T 42
P ARG I BT P B — A 4 b H R T N T AR
{ELTI 73 20 P AH 20 0 B/ T IE (BB R IR
{6, WIZAH AT REAT 5 37 5 0 122 e B A T i A 2 (O
B A BT EOR B R B G AR ERN
Je, Bt L BH P 3 O, SR i B — e R
PN o DR D S b L YA R = AT M HL VA R A,
— AR Fe L Py 38 O T R 2 o A = R O R A
A, S EUS M AR A R T

TEN T RIS HERME T, WAL Ry +Ry + Ry H
(A 4 5 [l g% 44 S 22 3 Pl BEL 55 DR 3t [m] g% v BHL 22
) AFENE 4 Pronghiite IWEIH AT LI ), Bl 4%
b R B DR [ v BEL 22 ARG 8, 25 2 PR U
EAE N A, FE 0~ 1.5 Q JL N, C it
TAVEDE /N, 1.5 Q 2 )5 Her e B 2 Tt 0~
4 QJEEIN, A B AL S R AR IR N, T
SRR, 4 Q Z R E S TR R, %
St R EL55 R el [ v SEL 22 R X 3 43 e i O ) 52

FEH R HEE 0.1 Q MR E (24 A) 2 4 Q
IFAYRLIRIE (4 A) 19 6 1. (HIMHRHE K, 2%
HUZH AR A AS R, 51 A AR FE . 8 1 A ik
ATAE 0 BOR R A AR, 2 51 =M i
HLTR P S 2 AP, A S B P AR 22 58 SUH IR By
BeRBEARMRE, S EEE M A i = AR A —

25

<20 —C—&
1l
215

i

)

10

izt vl

5

(

T2 3 4 5 6 78 910
H1BH/Q
B4 #tEEARMNERIPFERRE
Fig.4 Grounding current of different earth resistance
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Table 3 Grounding current of different geometric

mean radius of metal sheath A
it o
20 40 60 71.4 80
A 50217 50663 50179 49879  4.966 4
B 73175 68840 65731 64296 63327
C 2.8522 23911 22335 21956  2.1812
Mo 115308 11.8118 11.9282 11.8385 11.9709
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Table 4 Grounding current of different

thickness of metal sheath A
. JELRE/mm
0.1 0.5 1 2 5
A 2.814 5 4.539 6 4.841 6 4.987 9 5.073 1
4.8265 62809 63948 64296  6.4444
34324 26289 23462 21956  2.1043
Mo 99802 116181 11.8515 11.9709 12.0433
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Fig.5 Diagram of the relationship between the grou-
nding current and earth resistivity of line AB
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Fig.6 Diagram of the relationship between the grou-
nding current and earth resistivity of line CD
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Calculation and analysis of grounding current and its influence

factors of high-voltage power cables
PAN Wei, WANG Hao, TONG Bin, LIU Ting, WANG Han
(State Grid Nanjing Power Supply Company, Nanjing 210019, China)

Abstract : Excessive grounding current on metal sheath of single-core high-voltage cable will bring massive additional loss to the

cable, which reduces the cable’s current-carrying capacity and safe operation lifetime. In order to analyze the grounding current

in metal sheath, a mathematical model of grounding current calculation and relevant program are established aiming at single-

core high-voltage cables in cross-bonding grounding mode. The calculation results prove that the program is competent to reflect

actual grounding current. Furthermore, the relationship between grounding current and its influencing factors such as grounding

resistance, sheath parameters and earth resistivity is analyzed. The results of analysis indicate that the grounding resistance has

a great influence on the grounding current, while in actual engineering the parameters of metal sheath do not. Grounding current

is sensitive to earth resistivity only when the value of earth resistivity is low. The research conclusions provide a theoretical basis

for the operation and maintenance of high-voltage cables.

Keywords : high-voltage power cable; grounding current; calculation mode ;earth resistance
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