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( Live line maintenance technique trend of UHV T/L )

olg” zos, HBE
( Dong-il Lee - In~hyuk Choi, Yoon-hwan Jung)

Abstract

This paper gives a basic information of live line maintenance technique of UHV T/L and introduce a
technical background and trends of domestic and abroad. The importance of live line maintenance technology
getting increased because the change of power system environment and maintenance conditions

in korea. this paper explain the present state of the development of live line maintenance technique in

korea and show a difference with advanced countries. '
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x 1. Dt g o) ABEEON K]
Tabse 1. General numerical value of Us
Phase to Ground(}th=|7h

Closi Three-phase
i
Us osing reclosing
&V) | without | with | without | with
resistors |resistors [resistors |resistors
7257245 2.3 - 3.0 -
3007 500 2.3 1.8 2.6 2.1
800 - 1.8 - 2.0
Phase to Phase(37h
Closi Three—phase
osin
Us & reclosing
&V) | without | with | without | with
resistors |resistors |resistors |resistors
7257245 3.5 - 45 -
3007500 34 2.9 3.9 3.2
800 - 2.9 - 3.2

TH BB TS5 50%8FHMN Ugopp 12 &
= dell el o5 2

U50RP = 1080><1n(0.46d+ 1)

wlabd] 2R Do o} BAUAU Uy th33} 2
o] 7% 4 itk
Ug =kxUg

= kxkgxkxkxk>*Usrp

=K xUsgp

= K,x1080x In (0.46d+ 1)

k, : m8e) WA (=0.936)
k, 1 A7 (gap factor = 1.2)
k, : 7194Al4(atmospheric factor)
k; @ FEFUEAY SAdA 97 Ay F7
74]4—1‘(0 85 or 1.0)

¢ ofjakEAtell 2jgt SRl

( k;=1-0.8k;n,/n, )

ng ¢ 39 ofze] ¢

n, : 187 ofAe] £

k, : $2loixk 1.0, A71e1xk 0~ LO(HZ 0.75)
K= kxkykxkxk;
@ HAWAD Uy ol gt H2ZFIAY D) &

Uy

Akt DU=2.17(e 100K, —1)+F

F : 3F07A(floating electrodes)i-#o] &3
593 o

® ARHA W A gAYt B FAE
Y FAANUHE 3712 ne@,

DA=DU+DE

4 ArFeAY
D @ &R
o714 ZAdzte] FAA—(URE 72.5kVolde] Ak

ol Qukgos 0.2m~1.0me Y % AHE3IH,
BojRlgol M= 1 ft (0.31mE dytdoez AMgsin
V3, FRAGAME A3 pER 72 zA) A8
3t

ol gollal AFt ARl IEC 6147240 s 2} At
2 22 E At B ® 291 Tk Al
AHEE diFEe) 242 K=1.1, k,=0.936, k,=1.2, k
~1.0(sea level), k;=1.0, k;=1.0, n;=0.0(no broken
insulators) 224 K,=1.12% Z-83}3ict. 43
g A FEAGaA HEst e 0.31m

& nsigh

<FA A (ergonomic distance)

H 2. IEC 614728410l Qlst =42 A2 AL o
Table 2. Calculation example of the minimum
approach distance by IEC 61472
Us(kV) | 362 | 362 | 362 | 550 | 550 | 800 | 800

Ug 21123|26]18]23)18] 20
U,(kV) | 621 | 680 | 768 | 808 |1033|1176( 1306
Ug(kV) | 683 | 748 | 845 | 889 |1136(|1293| 1437

kg 1.0 ] 1.0 10.85] 1.0 |0.85] 1.0 { 0.85

Fm) |00[00]01]00]03|00]| 05
Ny 18 {18 118 | 25| 25| 35| 35
ng 0 0 5 0 10| O 10

k; 1.011.0/083| 1.0 ]0.76] 1.0 | 0.83

K, 1.12]11.12|0.80)1.12|0.73]1.12] 0.79

Dy(m) | 1.641.85|3.73|2.35|7.38 | 4.13 [10.00

Dy(m) |1.95]2.16|4.04|2.66|7.69 | 4.44 |10.31




2.2. IEEE 516(1995)°1 23t v
[EEEeAM= 337 oloh Wdgizie] A=l AAlRA
o H2AHDIE AEsta don oA (E= 2
AAehe AT A-dAHUAH H TG v
(Dol we} depx|z, o A o8 Akldrt
D= (C,Cy+ a)xTxkV
» AQAY (fr)
(:1 1001 EE AT AU 1%
Cy: L1, 339 37t 9le e
a : 630kV ol /2 XTXKV,, HIAL] thg
zstas
T : &€ Ao Aol
kVie @ A% A A-tirxHA & X))
olge] whalel ot A-thAl 7+ HA F7)EAA
X 3% #th
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3 3. IEEE 516(1995) Alof 95t A2ZIE-AA
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Table 3. Calculation example of the minimum air

gap insulation distance by IEE 516
A AG 362kV 550kV 800kV
Joj A 74
| Bz 210kV 320kV 462kV
A
i=)
T?—":aftmaftmaftm
1.5 0.0}3.17]0.97|0.3{4.97|1.51|2.5[8.66 {2.64
1.6 ]0.0{3.42/1.04{0.6]5.46{1.6613.0/9.60(2.93
10.6
1.7 ]0.0[3.58{1.09]1.0]|5.9811.82{3.5 o 3.23
11.6
1.8 }0.0{3.83{1.17{1.3{6.51{1.98/4.0 4 3.55
12.7
1.9 10.014.00{1.22{1.6|7.0812.15/4.5 3 3.88
13.8
2.0 10.014.20{1.28/2.0{7.68(2.34|5.0 6 4.22
2.1 [0.0/4.41]1.34/2.3(8.27{2.52] - | - -
2.2 0.1/4.70]1.42|2.6 (8.87 {2.70] - - -
2.3 |0.3/5.01|1.51{2.9{9.49(290] - | - -
10.2
2.4 10.6(5.34{1.53}3.3 1 311 - - -
2.5 10.8/5.87|1.73| - | - - | -1 - -
2.6 (1.06.01]11.63] - | - - - - -
2.7 11.2/6.36|1.94| - | - -l -1 - -
2.8 1.4/6.73(2.04| - | - - |- - -
2.9 1.6{7.10{2.15{ - | - - |- - -
3.0 ]1.8/7.48]2.28 - - |- - -
T : Maximum ant1c1pated per-unit  transient

overvoltage

a ! Saturation factor in thousandths
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2.3. IEC % [EEE 4] olg HaddAzo] vl
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I 2ol 4% dast A

uy=(T+0.25)/1.25
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I 4. IEC ¥ IEEEY A0 25t BIEAHAHA9 HlR
Table 4. Comparison of air gap insulation distance
by IEC and IEEE method

Us(kV) | 362 | 362 | 550 | 550 | 800 | 800

209 | 209 | 318 | 318 | 462 | 462
kV)
T 20 | 30 15 | 24 15 | 20
U, 18 2.6 14 } 2121 14 18
a 0.0 }0.0018/0.000310.0033]0.0025}0.0050

UykV) | 532 | 768 | 629 | 952 | 914 | 1176

Ug

585 | 845 | 692 | 1047 | 1006 | 1293
kV)
K, 112 | 112 | 112 | 112 | 112 | 112

Dym) | 135 | 219 | 1.67 | 2.98 | 2.80 | 4.13

D(m) 128 | 227 | 151 | 3.11 | 2.64 | 4.22

Dy/D 1.05 | 096 | 1.10 | 0.96 | 1.06 | 0.98
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2 FAAR APt AIske WAl wel
Fodzx HIZFHRope), olF8A HZFA(Trolley
Pole), ofi#xl@ w589 (String Working), 2gAIt)e]
FH(nsulated ladder), =@l HAZ FH(Boom
Truck), &7] A2 F¥Helicopter) 2.2 BFe +
t}, 2T HIWYHE FAZTE o]@3lo] APy
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O 1. A g4 2y 2AEY AMte)
Fig 1. Bare hand live line maintenanc
( ladder )

Og 2. Ay g4 3Y B Boom Truck)
Fig 2. Barehand live line maintenance
(Boom Truck)

a8 3. Ay g6 ZY 3y
Fig 3. Aerial live line maintenance
( Helicopter )
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