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Abstract: Shielding failure is the main factor for lightning trip-out of EHV and UHV transmission lines,
and space charge plays an important role in the shielding failure accident. In order to investigate the
influence of space charge on lightning discharge, a rod-line air gap of 150 cm in length was set up.
Under the positive and negative switching impulse voltage, the discharge process of the gap was observed
by a high speed video camera system and statistical analysis on the number of strikes on the line
electrode with different diameter was performed. The current flowing through the positive rod-line air gap
was measured to obtain the charge current, and the integral of the charge current was calculated to
evaluate the amount of space charge. The influence of space charge on the electric field in the vicinity of
the line electrode was explored through the ANSYS. Experimental results showed that shielding effect of
space charge on discharge strike point is significant under positive switching impulse voltage, but under
negative switching impulse voltage, this shielding effect is not a leading factor influencing strike number
and discharge path. The shielding effect of space charge is related with the size of line electrode. The
larger the line electrode diameter is, the smaller the shielding effect of space charge becomes.
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Fig. 1 The experiment circuit for observation of
breakdown discharge
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different rod-line electrodes
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different rod-line electrodes

PDF SC{4-4§iH] "pdfFactory Pro™ ik RAGIE www. fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

WE5E5 50

FEAERE, X0 W, Ui AR A, AR il F T A ] R AR Rk ] B R - 95 -

Xof g A —Z FEUAGEAT 50 YIaER:, I XA ]
HMEL AN AR REOI T EE T ST aER k2,
*2 HIRETARIMEEEMREPRHZITR
Tab. 2 Statistical table on the hit numbers of line
electrode with different outer diameters under the
negative switching impulse voltage

(FLA% 1 AMEImm)/(E A% 2 4% /mm) AL
17125 36/14
$40/25 33/17
$50/$25 22/28

IR R I, 2 LR AME A | ik O R
T RAL, T RESE f T O PR AR T 2l B AT
Je R HRIR 2 PFE Ty 1 2 | 23 (8] FLar B9 R AT AN
e Ry PRI R B AR £ IR

3 B—ZERTEBEFENE

31 MERE

bl i 7 Ul s 1 ER TP Yy GEW-a R ) G
SIS E R AR R I e FU I
TR PR AR P TR FRLE , R
FRRIANIA] R e PR LT B A2 ) L A e )
FoN, W R DL 2, TEECRAEHRE Y 100 Q.

P TRUBC R PR A 00 A v, S (18]I A 2 1Y
LS 5 L& T R TTRAT  SCL 7 i
BREI ARG S s T AR R w (SR
it o3 L) AR RT R A0 ek R F AR R IR ASE LB
MR B E S PRz E TS MR
TAR 5 BRI ) L fer FRL AR 5 3 4

T FE F A U T SR T e n 2k
[ BRI B0 e, PRI BN 2 150 e R R
0.6Uspelh T I HL R AE229 ) PR R4 ks v e 19 28
SERE 6%, AN A Uspi(1-32)=0.82Uxp,
i, SR AT 52 AR 15 99.86%02 %1

RN B W 7, 18 8 s a] F far FL U
HITE B A5 2 1% 25 [a] FLfof FEL AR 20 T LAASR B 41
TR AT 18] 288 FhL A 114 e — 4 P A 7 05 R ST 8 1
Ml e, SRR

JAudt

Q= Jidt: o (1)
3.2 MELERSHH

TR HL R R AR o I B s i FRD | 108
MR KRR 1023 kPa, B 215 °C, AHXE49%,

RIS LR 0.6 18 —¢50 mm 2 HL A (] B 1Y)
Usosoo TR I SR AN 7] 18— ELAR XoF 07 SRR
P BEL_ A R A5 45 281 30 P s e — £ F B R

0.05]
0.04[
0.03[
0.02T
0.01f

0 ot gt

y -Ii-u!u'-.w."'%ll 7R S0 D e !

2 [H] L 77 FEL /A

-0.011
-0.021
0.03. 00 50 100 150 200 2t A00 A58 20
-50 0 50 100 150 200 250 300 350 400
Hﬂ'l“ﬂ/pds
(@)p17 mm LHLR LY

0.06 -
0.05
0.041
0.03f .
0.02] 'J.
0.01| W%M
0 -
-0.01
-0.021

-0.03 :
-50 0

Ik L 77 FEL 3L/ A

oo
=

50 100 150 200 250 300 350 400
Hﬂ'l“ﬂ/pds

(b)b25 mm £k FL A f LI I

0.06f
0.05F
0.04f
0.03f
0.02f
0.01f
o]
-0.01f
-0.02f

-0.03 e e g
-50 0 50 100 150 200 250 300 350 400
B ] /s
(C)p40 mm Lk HLAR 14 HL i I

? 1) P A7 FEL /A

7

0.06
0.05¢
0.04
0.03r
0.02
0.01f
0
-0.01f
-0.02}

-0.03 :
-50 0

-émmh¢Lh Lo

2 [F L £ FEL I/ A

50 100 150 200 250 300 350 400
Hﬂ'l“ﬂ/pds

(d)p50 mm £k FL AR B LI

B 7 H—LZiEfReRiRKE

Fig. 7 The current waveforms of rod-line clearances
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Fig. 8 The waveform of space charge current
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