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Abstract

In order to improve the reliable operation level of overhead transmission lines, it is necessary to
carry out regular overhaul of arresters in the southwest of China by installing arresters on 220 kV
transmission lines. In order to ensure the safety of operators in live working, the relevant model is
established in SolidWorks software, and the finite element method is used to simulate the live
working of 220 kV Double Circuit Tower overhaul arrester, i.e. equipotential operation and three
ways of entering equipotential operation. The distribution of electric field on the human body
surface of live workers is obtained and analyzed, and then three ways of entering equipotential
operation are compared, which can provide reference for the personal safety of live workers.
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BEE N RAEVEAKFA W R, AR SRWAEAI NG N, N T2 M — 20 R R TR, i ek
BN RIS AT RS 1) B BT BE[1] [2] [3] [4]- 220 KV % FL 4R FEE y Fh o) 2 282 (1) 28 A 4, Je ey LA b
ATIBATRAE TAERENE 28 — I [A) S 40 F 12 28 (RIS AT 0L . BT R AN A BB A R I, R £ P ) 22 4
g mIEEEAT A EEE X5].

REFRE XS E 2. 28, Db, (hioh3:, Mg 2 052 0IRie 2 8], 1% XI5
THHIRSINE, WG, BN RS A B RER 220 KV DL_EZRERZE 2002~2013 4E 5 T kI 5 F) R ok
) 65% [6] BF Fi 15 S PR30 3 BH , ik TR 4 R0 0 25 P2 T+ 2R BN 5 /KT, BRI IR o o 51 kT 1) e e e T g 22
PR 2L A AR S P SRS AT AKCE[7] [8] [9]e FEMI ARSI ILIX . R 25 ™ E X ey R i 2R SR H T e
LR PR IRETE AR, 0 PRI A A R AR R T PR AR I . BT SR E KIS AT I AR T, TR R R
HLTHEES o), 1R Sl A BRI L 512 S T IROE A R A5 RR[10] [11]. BEFS 237E 220 KV 2 -
NG, HRas 2R e da 1 Hp ) BB 25 () 4 A0 R R AR Ak, TBE T 45 110 45 Mg i 40 1 o ) BB PR 3% o AT R A R
Sy AR E N B3N B e s RN e 1 H BT P A0 T 28 2 By i 2 i iy FELVE LBk AT T ORI A
HIERFRE 220 KV L&A 2k TR 257 AR X —RERIG 0L, HARIUE SRR %y AR R N A 122 4,
A W B2 M S R 2R B 3R AT 4 7 i P 6 B e 12 i 2y HL VR AR A 9 o

AT UL R HB X B — B 220 KV ZRI% 2R, %) 220 KV XL [A| K15 3 75 2517 FELAE L3k 4T SolidWorks
B A RT3, T WTIERR IR IR 450 T, iy RS N R ANARSR T fL o A 1 L, kT B
BT =R N RAEL T, i AR R E N RN B 2 et it s % .
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Figure 1. Human Model of Operators
in Live Working
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Figure 2. SolidWorks Models
2. SolidWorks %!

ASAEH Comsol B #E4T 8 Hiln 0 Hit 5. S g2 Bz i —Fisse IRas, 22 i F 77 F2 4 H
TRACLHBW I NFER R, B AER i 7 AR A 22 o i 5 i FR AL AR R I 0L, IR R
VxE=0 1)

DOI: 10.12677/jee.2019.72012 107 ZER I


https://doi.org/10.12677/jee.2019.72012

ThH %

V-D=p (2
D=¢E @)
E=-Vg 4
Hy b 3Q@) @) AT A1, FEZR PRI b e e T Ros
V-(¢E)=p (5)
L, p NEHBERHE. 6015

V- (-eVe)=p (6)

FAREESENAV (eVp)=eV (Vo) +VeVe, L L (6)FA N
NVp+Vp-Ve=—p (7

XTHSIEE R, e AEH, Wv-e=0, R(T)THELN
Vip=—ple ®)

S B AR 2R AT AR
2 2 2
00 09, 00__p ©)

o’x 'y 0’1 ¢

BT AR RIS VERA JT 1R, BRI SR 3N B8 R A 23 A1 Bk T FL Ay 20 A

Xof T A7 3 A 7E S AR TH P B FELIZ I, SRR DX 3 P 22 B30 (0 L A 5 P R 2, T 7
Q) rI itk

2 2 2
ZT()/:+ZT(§+ZT(§=O (10)

b BRI vy 7 7 7R

FETC LA SRR IX L, W] SRAF— AN R 2 3 o 0 75 F2 RS L S AR B A iR 2 Ve — BIX— iR
BORMEHR, 79 RinT DURYE SN (A€ o S hr i 5 R 1 g e ME—

AR TCER R B — AR A ARRBCR B AR Gl o A — AR R ARV AME, et
AR —AS AL, ST FER G378 AT o R R Il I T H SRR Ay SR IR BT 1) 3 AR B S
FRES R, FERT RN TR A P AT K AR, 32 BUEM[12]. BRRJCik R TEN S, BA
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Figure 3. Electric field distribution map of human body surface in equipotential
operation
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Table 1. Surface Electric Field Strength of Operators at Equipotential Working (kV/m)
1 FRAEWARFERSE (kv/im)

frE KI5 [l Hi &8 FR frs JAIZR
_EAH 800 500 100 800 100 1100
HAH 700 500 100 800 100 1000
AR 650 400 100 700 100 1000

SR AL N DA 7 B 5 BRI ML, B i R T LA B A e -
SE = 20lg 1
=009 e (11)

A SE NBEMRER, AR5 T(dB); U o FEEE R R (EA BERINT) ;s U B S i H R A

GB/T 6568-2008 (tir FLAEMLFH BRilIREE) B, HBEEREMRTEME 1 RS T, KRNI
RIEAIFRT 15 kVIm, ARSI AR 5 E 378 AMS KT 240 kvim. 2 JE3I N\ AR H L) i
K¥%5E v 1100 kV/im, %5k 60 dB [ BFMIRES, ARPIZ5EM 1.1 kKVIm, #eili 2w BAEML I E R . 7Bk A
ATHRA AT LLRRER , 75 28 3k 20 dB I BE i 1] 52
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Figure 4. Typical Position Diagram for Entering Equipotential Operation
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Figure 5. Electric Field Distribution on Human Body Surface at Entering

Equipotential Operation
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Table 2. Surface Electric field strength of Operators entering equipotential operation (kV/m)

2. HANFRAMEW ARGKRTE (KV/m)

HENTT B KT THIE o FR o5 Ji1EN
1 20 20 20 155 60 70
]
2 80 50 50 300 120 120
miE 3 80 50 10 60 90 80
B 4 140 100 20 140 110 170
5 140 100 20 40 175 140
Wh
6 350 350 100 500 100 350
7 150 140 30 220 50 220
1 10 10 10 95 20 40
SEFR 2 20 20 20 140 40 60
3 100 50 50 350 150 150
A 4 55 35 10 25 35 55
mis
5 55 30 10 80 80 30
6 100 80 20 70 70 120
B
7 110 70 20 20 140 145
1 60 20 20 190 80 80
T
2 100 50 50 300 150 120
3 70 50 10 50 50 75
s 4 70 40 10 60 95 70
5 100 60 20 150 150 60
A
6 80 70 20 80 70 120
7 120 100 20 40 170 160
Ler 8 165 120 20 165 50 165
9 60 50 10 90 10 80
10 30 25 10 55 10 40
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