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Study on Operation Method of Live Replacement of Suspension Insulator Strings for 110 kV
Four-circuit Transmission Lines on the Same Tower

CHEN Xintao, MA Aiqing, XU Jinshuai, ZHANG Chengwu
(School of Electric Power, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: In view of the problem that the clearance distance between phases and the distance between cross arms
of the 110 kV four-circuit transmission line on the same tower are relatively close, and the live replacement of the
suspension insulator string poses certain difficulties and risks, in this paperthe safety in live operation is compared
and analyzed by adopting such three different operation modes as equipotential operation, ground potential opera-
tion and intermediate potential operationbased on finite element simulation and also from such two aspects as the
risk rate of live operation and the strength of the operator’s body surface field. The study shows that the risk rate of
equipotential and ground potential operation modes is greater than the case of 1X107°, which is not in compliance
with safety regulations. However, the combined gap and the risk rate of live working when entering the electric field
by using the intermediate potential operation method are more compliance with the safety regulations. In addition
in case of adopting the intermediate potential operation method , the body surface field strength of the operator is al-
so far less than the other two operation modes , therfore using the intermediate potential operation method to replace
the suspension insulator string can meet the safety requirements.
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Fig.1 Tower head of 110 kV four circuit line on the
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Fig. 4 The operator on the wire
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Fig. 5 Potential cloud diagram(person on wire)
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Fig. 6 Surface electric field of equipotential
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Fig. 7 Surface electric field of equipotential

working(sitting)
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Fig. 9 Potential cloud diagram(human contacting wire)
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Fig. 12 The operator on the cross-arm
WAL kV

14
12
10

E13 BAZBE(NE#EEL)
Fig. 13 Potential cloud diagram(human on cross-arm)
HA7: KV/mm

140
120
- max: 258.909
100
80
60
40
20

E14 ERAIE AN REREBIZHELE)
Fig. 14 Surface electric field of ground potential

operator(standing)

24 3FWELFT BRI LL ST

3FAEALT7 2R N B A AL A AR 2 37 0 DL [
20,21, fF % £ 300 mm (¥75 Bh A H , 43 31355
B3 3B T A B AL G B R A R R
AR DL RAR L R R A e RAETE B L 2,
LR RIS R R TR LT, v LA

D)TESGHLA 5 3 L S PRI D7 A3
FEAESER AR T 13107 B RE B , 100 v ] B LAl D7
W FERREI/NT 13107, BRI A7 sl 2K



W5 507

VBV, Thls, AR, 5. 110 KV [RJ35 PO 2t ds s e 1 SRl ikmiige 133

HA7: kV/mm

140
120
max: 111.549 100
» 80
60
40
20

E15 hEA{El A REREIZHELE)
Fig. 15 Surface electric field of ground potential(sitting)
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Fig. 20 Surface field strength of each part of personnel

under three working modes(standing)
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Fig. 21 Surface field strength of each part of personnel

under three working modes(sitting)
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Table 2 Comparison of three working modes
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Table 3 Calculation of risk rate
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