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Simplified Calculation for Lightning

Performance of Transmission Lines
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(Chol-Kon Chee - Hong-Sik Lee)

Abstract

A simplified method for the estimation of lightning performance of transmission Lines
is described. Only one stroke current wave shape was used and the potentials of tower
top and crossarms were computed at the two time points to obtain the critical stroke
current for insulator flashover.

Variation of the critical stroke current due to power frequency voltage was also taken
into account. An applied example on 345KV Line model was shown and the calculated
result was compared with the estimating curve suggested by Clayton & Young.
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Fig. 4 . Applied model
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Table 1. Calculated result for the model

R@| 5| 1015 |2 | 4 | 70 | 100

Ni

SF | .104].104].104|.104| .104 | .104| .104
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SF | .065(.065|.065 | .065|.065|.065| .065
20 [BFO| .10 [.28 |.56 |.93 |3.10 | 7.18/10.99
[toT|.17 [.35 [62 |.99 [3.17 | 725|111

R = MBI IKL= 30
Ny = BF¥ (254 X 146 mm)

1=s7, =39 ¥99 BHER dsod+= 47k
B3t A ggel o FE v)AA X Ao

€t oA 2 use FFHE 7}Z| A g}
AHEEEA 7] W Folth, AAZE A7kel FolA4E
AMFEE o7t 2hadch wegpx B 71 s F3

s
)f‘—r-ir\‘
ru{o_,vli_

fiu



- 18 - ﬁi\j—%‘@u

L

T

< wWast wol da] o AFT ook sz
o}, HEFIS super-bundle®o g 38l S ool
qAZgol It 4TS & F AN AMAHRE
Clayton # Younge] A|A3t FAFA Y o] w3
o ¥vl 28567 83 7t}

Fl

Nl

6. #& &
FRARS 2FAA A4AAE  Claytons
Young © ¥4 ZA 3} vlwstr a2 o e 7t
BFO
201
—— This paper
g == Clayton
& Young
12
8 L
4 L
; R
0 20 40 60 80 100
a2 5. of 25 147 g A HE

Fig. 5. BFO for 14 insulators

BFO
4@ 1{ ——— This paper
————— Clayton
161+ & Young
121
8 L
4 {
' + + R
0 20 40 60 80 100
321 6. ol RF 16700l i3t G4
Fig. 6 . BFO for 16 insulators

(174)

ik #5323 59 19834 5 A

BFO
204
This paper
6t Clayton
& Young
12 I ///
///
81 r 4
///
41 s
0 20 40 60 80 100
O 7. o A4 18700l 3t 3 A etg
Fig. 7. BFO for 18 insulators
BFO
20+
—— This paper
B T Clayton
& Young
12
8
4._
; } ; R
0 20 40 60 80 100
2 8. ol =k 207l o 3 A =g

Fig. 8. BFO for 18 insulators

ZF3l oz FAM B FEHES ST F
2 By
(1) A3z} 74 vkl
2 7H4 gt
(2) E®AFA 2 73S random sampling 3}
of zt7ke] H Aol o sho] ) Al vl 04”5‘ 5"2
24 AN S FobA G A AN E
Zlell Bo3 4 4 AdHAAFAE '7"5]'31 o
Atolel Zd AFAel A3t vl A HAHE 2 5o
AN AN & T F Ak
) HAAAFA 4 3}4¥< random sampling s}

Azkel sAol dste] ddzt o 25 BAsI o

@ =A%E

=X
==

Bl

Aq



REMBE S| gL

AHEE AAstAl &3 37071 1KAolxn 53
2 #s?l ramp function 9 =75} & AL 5ke] 9
AAAAFAE FFozx 1359 Aoz g4
=T T F ok

(4) ohztH 9] volt- time T4 EA 4 6us olF
o= Aol dojukx Rectm A st 6usgt ot

Al 2usollAut o H AYL AAetddx A
A5 d& F ok

oy

2 F XM

1) J.J. La Forest et al.; “Transmission line
reference book ” 2nd Edition, pp. 545~ 596,
1982

2) M.A. Sargent, M. Darveniza ; “Tower surge
impedance ”, IEEE Trans. PAS. vol. 88,
pp. 680~ 687, 1969

3) Liew Ah Choy, M. Darveniza ; “ A sensitivity
Analysis of lightning performance calcula-
tion for transmission lines”, IEEE Sum-
mer Power Meeting Paper, 1970

4) BAR UHV 2EHIETRE MREe RES,

(175)

“UHV 2ERHED ##&”, pp. 199~233, 1982

5) C. F. Wagner, A. R. Hileman ; “ Predischarge
current characteristics of parallel electro-
des”, IEEE Trans. PAS vol. 66, pp. 1236
~ 1242, 1964

6) G.D. Mc Cann ; “The effect of corona on
coupling factors between ground Wires
and phase conductors,” AIEE Trans. PAS,
vol . 62, pp.818~826, 1943

7) L.V.Bewley ; “Traveling waves on trans-
mission systems”, 2nd Ed., Dover Publi-
cations, 1963

8) C.F. Wagner et al; “High voltage impul-
se tests on transmission lines”, AIEE
PAS, pp. 196~210, April, 1954

9) W. Diesendorf ; “Insulation coordination in
high voltage electric power system ”, Butter-
worths, pp. 47~82, 1974

10) J. M. Clayton, F. S. Young ; “Estimating
lightning performance of transmission
lines”, IEEE Trans. PAS, vol. 83,
pp. 1102~1110, Nov., 1964



