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(Shielding Effects of an Overhead Ground Wire in the Electric Railway Systems
due to Direct Lightning Strokes)
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Abstract

This paper describes the effect of an overhead ground wire in power distribution lines of electric railways
due to direct lightning strokes. Using the EMTP, the effects of an overhead ground wire and a s-hom are
analyzed quantitatively. Also, the influences of the structure of electric railways and of peak value and
time—-to-half value of a stroke currents are evaluated The analysis show that in installation of an overhead
ground wire into a existing railway system, the induced voltage in power distribution lines of electric
railways is suppressed.
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Table 1. Line data
= A T 3 r[Q/m | D [mm]
B & A | ACSR %Blmr] 0.301 135
= A A | ACSR 160[me] | 0182 182
Z 7t A Bz 65[mn] 0.4474 105

A | Cu1100m] 01592 12.34
g 4 50[kg/m] 0.017 04
23 | ACSR 58[mi] | 0497 105
7HEAA ST 55[ma] 2583 96
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Fig. 4. Characteristics of s-horn’s discharge.

2.3 HAHT

SAAFAEE 29 5ol ek wlsh o] 83
Moz 4%, AAVTL ARSATh NARFY %
FTDE 2Aus)2 2ASHLH =719h HoIg(TY

£ WA,
A
Ip Ip: =HATRE 27|
Tf: 5@
~ Tt: oo|gt
§, Ipf2
i P
®
0 -
Tf Tt A2t [us]

a8 5. HA8F e
Fig. 5. Waveform of lightning stroke current.

3. AlEdioy

£ ATINE EMIPE AHgal daze)
A% ABdolde FUNATh ABdlHe Fa
4e thest 2ok

94 (338)

(1) A2 wEAH AL AALs} A
598 A9, 19 WAdze] FEAel §718
AAAGe ANET, BN AN A Lo
waha Baskch

@ HAEF 279 Huigke) WA He x
AAcke) BEE BAs

3.1 JISKIM0 I8t EIAMAO| ARSI

7|& AAAZAN FhEgAdo] HAHA 4L 7
F B39 -2 AFHIE FAARA o
34 62 HAXNHANN B3Ha aghulddd s
VR BARA(CHY HAARGE YERIRSE 29
oA RE upgh o] HAAR o mbufHA
8] AxAe ®& HAAYo] TAFE & 5 YUk

2001

]

- Had
— 800
3
Z ol
a DAWEE (ca)

300 R
Rr 7 .
i 200 // s

//
100
e
[~
2 4 € ®

— 4o AL — A2} Lusec?

J8 6. JISXIM0| AXTX 22 AR ALY
Fig. 6. Lightning stroke voltage without
overhead ground wire.

r [kv]
H
\

ol
xS
L

L
H
\
]
|
/
I'/‘
7 \

~
N
w

e (> 81008 e cx3 IL008 A2} tuseca

a8 7. JIBXIM0l dXiE 2o M8 YHMY
Fig. 7. Lightning stroke voltage with overhead
ground wire.

Journal of KIEE, Vol. 15, No.3, May 2001



71E AR Fzo) 7HEALNE dAsta 7HE
M FR2e] HAE FYa%e BT HAXA
oA ZFEAAT aghAde AEAch] HAA
&g a9 7o HERHSAT

a9 6% 129 78 HlusE B¢ rheAdE A
A A ngEAe] A 24 ARG
o] @A Zaste] HAAL] F 61%% ZaF

3.2 JIE} nicetnieiel st

HAAFY A9 Heig(Tye] |A3d ©E 1
rafH el AEAle HAAGe P M=
BAggth 28 8L HAAFY A71E WkAlL I
FZHTHE 2wslz AT, F9ZHTHE] sl
w2 aguAMe] JmAe] wAF HAXSY] A
718 YehiRiek a6l (PW)FAL 71& AR
2 FzoA HIN HALE FYT Afoly,
(Move PW)SA& 71& AAHNZE 7oA BEA
& 71EAAL SRAE olFAZ F BREMe] HAS
2% Agoltt. (OGWFAE 78RS A8t
2 7FEAAe HAE F0% Bfolth afdAM B
£ ujgl go] sjuigke) wsle}l 7|&e] A=Y
HEAL oJFAR A$ HAARY 2| & 9%
o] gl&& ¢ F Utk

[+ P MyePW-- 0O
190
g . g :
b 1,100
1]
90t
'y
m L &
=HAM B A71:200kA)
s : :
2 2 10 a0
o] gH{70US)

a3 8. mOigtol #istol meE HAMY
Fig. 8. Lightning voltage according to
fime-to-half values.

Iy 9t HANFY F¥AN FFIHTHE 2us]
o2 AR FegiTYE Wlusle= DZNRE
2% HAAF 2719 Wsle] mE ugt widd &

R - BRMBDSFIGE $168 BIR, 2001F 54

SEEREEEREE R T BE P2

EA 2R HAAGS JERIAT el 2
£ uis} go] HAMFY Avlol wet =A%
AeHoR SRS & 5 Qo

[+ PW-- MhePW-+ O3]

1Q(n) S—

100

=T kv

aHo{ZHUS]

(8,4

10 2D D 10

HAMFe 27|(kA)

O3 9. HAMT 319 Highol ME HAHS

Fig. 9. Lightning voltage according to the peak
values of stroke current.
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