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Effects of an Overhead Ground Wire and Surge Arrester in the Railway
due to Lightning Strokes

Seong-jeong Rim” Byung-duk Han Jung-hwan Oh Sang-yun Yun Jae-chul Kim Yong-chul Chung
Dept. of Elec Eng. Soongsil University

Abstract - Using the EMTP(Electro Magnetic
Transient Program) for the analysis of lightning
direct voltage on the railway system, the
shielding effects of overhead grounding wire on
the railway were studied quantitatively.
Installation of overhead ground wire and
gap-type arrester such as s-horn provides a
6.6kV HV distribution line with good protection
effects. Even severe lightning induced voltage
were create, 6.6kV HV lines can be withstand.

1.4 B

AxAd2e AS FAHALGo 2 25kVE AMEstn 3§l
oy, AAGARd e AP FBL oz7F AujEo gl
o ARY AFo 9T 7AFH F=E I TY
ERog AA daly FAZEE 300~400kVe &
Az dujgo] 9ok, wels A2 e dx9
ZHEAAE AXA Zan gley, o AAZFA F¥
oy dE9] FxAadiNT 2 Ao}

gdud 9% 712 ARA2dA e Alne HAE =
frxxel o3 Aotk HHWzR ALL Fx¥ AYo)
100~150kV A=y, AZAH Ago] 300~500kV
FrEAN ARAZe AJHRLS HAfoR 4494
440kV, A7t AE 380kV AEo|7] W&o FAM
E 993 HFo] ARHE A S glow, HIyy 2
agy] FAFo] A7 A2Ade=m BEd 5 g}

a8y ARF 6.6kV AL AJdEo QL
t AL, o8 1¢ viFdARY U AR} vo
22 Yo g Hale 27 ok wEts R-F
AdE 2 MAARe 3] diPez HFd dgF 7}
AR 979 A EARE FNY 28Ut Y. o
Aol i3t ZFFAAE HEr AR EA B AF
(1-6)= diFE APA 2" Fofolr] 350 glon},
ANAmFofollA e AF(7)9 wf$ FErt HA o},

£ =R AAARdAMY AZHHd Ui 7}2A
A3 93719 AR EZ ] hElA At JHERA
I HEZ7 (R e AFEdE FEdHH T2y
EMTP(Electro Magnetic Transient Program)®&
Abg-dte] ABH o e APt E£F, dEniy A=,
AAFo Fe, LIHL FHEMY FE17, Berle
AN g g A 4949 JE A
A= 7EAAE AASE AS, PP dFd A
HAEFo AldE guiAXN29 AAUFHAAN FE3)
A9 = g

2. 244y

329 470 #wEHeHE AAHINAAN AlEHAE §
Rk =
(1) 713AA: A #/%
(2) A3 e E22NEF/ AF € v/ EA
(3) BaAHE ALA9 A&7 1km/ 2km/ 3km
(4) 2719} FAAF: 3ohm/ 100hm

E A AHEE FFatdd WM & HoM 43
sglon, 7182he g A%du.

b

2.1 AAMze FHI MzHF
E =RdME @4 FFA 45U FHA 29
el ATFAA 25 3lojx HZo] g AHIHE
A7) 9 Aotk 13 1ME AAF 6.6kV
aguA el AldE F3he) FAMAEE dERIUT

D EM
- 2EM
-350-
g 8 2 3dd
abc =7t
RET
o
8
R
14— 24 2
D .
ivavavavavavav

SNSRI
ag 1. FRMzZe| FEuljx|T

a2 194 Eix upel o] ATFAAIAH AA=R
A+ B3N (protective wire), FAM (feeder), =
74 (messenger), AXH (catenary), H L (raiD&
AEo] gou, ZyRoz AL (3A; a, b, ¢
Aol Adslol gtk 9714, ngMAARSY Fole
7.38 [(mlol®, =N|7te] 7FE 0.35 (m)], AF99
oA E 1.2 (m)Z 4FsAt. 71EAHAL A 4
A= PR GA, ABHolAdAA FPsr] AsA
gAY Jbg wlge] =Ald diE 45° 9 B3
$ ZEE AASH AF 9.28 (m)d Y9AI}=E 4%
34t

a3 19 Jebd Axpdzo] didt godxe EMTP
o] Line Constant RE2 Al&3la AAarslgon,
Carrson Pollazack 24]& 7123} A4 AH(8)¢
Bl EEgt. ¥ 1L duda AL A3 dzH$e
o8 & &3t

AR AEHolAE A% AR FAEE 17
20 JeRct. 28 244 A=29 FHole 7(km]ol
o, R3Ad¥ g JFFe HiHE FHML
2(km)vitt &Y. RE EAE AFUAE WX
3l7] Y8M A=z F B oA AgE 423 A .

- 468 -



E 1. 249 dlo|H

: T A | DEA
= T A 0/ | A2) )
HEA ACSR 95mw 0.301 13.5
FAA ACSR 160my 0.182 18.2
Z7FAd Bz 65mx 0.4474 10.5
A=A Cu 110mr 0.1592 12.34
#d 50 kg/m 0.017 90.4
A ACSR 58mrf 0.497 10.5
7HEA A ST 55mm 2.583 9.6
AR F A Cu 38mrf 0.484 7.24

EE-¥)
ouMEE
x4
NG HRE
4 %

=]

[0

1

(a) 7k8x|Mo] dx|sjo] AUAX| e AL

400 0

“oul

N\ Xt
CEY.]

D
S&a
I B R
3 [ a
A = Ed F E3 3 3 3

ll-_klit

)

I

(b) 713 XIMo| Hx|d AP

]

a8 2. AXMRe FHE

EAAE AEasnsd W 200 - (mlod
50(ohm] 9 FAAFoE dAd] AASYG. 217 2
MM dHE APAAY A2 F7H3Te] FUHE
g g9,

LUz @I AT Guaen deuns)
HEAN AR5 AT, WA E 5o s2E IF
£ 2Z% Hgux ARd dAAE 1 AH 9 dYd
o gRd RASRD, £8 AFAM ¥ RE BAe
EMTP AE°1404 PIS/HY desds e

b

» A

i 3'5 70 [us}
a8 3. HAdRAY

o 1% AAH A e EAen, AFH

HAAF F¥e 18 3o Jehidth HAAFAA 5
A Ih £ 1.5(kA), $E8 1x70(ss], HRA o499
HAE 400 (ohm)e=z 7PE3Is. 218 394 He
ule} ol AFAFL HA¥Hoz AF, FHIudn 2
Arspat et

3. AlEfo|M

8

FoAXde EMTPE AM8-3te) Axldze] 22y
QL;&% FEAT. Al gl F8 §FL& o
B dzdye AaxRe BEdd AFHr IR
< A% AxAd #rdHe HAALE A8z,
RVH AR A 2 Eabo] dEAM BN s

) 7FERAY dA], AAFe] FHY, RFAE A
747, Belrlel NG S JPEMEH W7 of rﬂr
ARz Agd HAAYe) 2 E BN G

4. MEqold &3

29 4% AEAHC] AAHA Fe ) AR
xdel A7 AFaAE A%, HAdN g 7}
e ARelMe BEA, AL, 2ERAN () AA
A AL FERALE

R
2
o

—_

NS
hise ™ W

s Lg;

(c) DAYAIM (cah)

a3 4. 7iSXdo| Adx|=x g ALY
dzY HHXY




wa

¢ Epm3

(c) DAFM (cah)
a3 5. 7i3XjMo] dxE Ao dzd HAFNY

5. 7|g ui2tojElo] A%

7 1A 7|E Heviee] JPJM s BE
A dSde 14, A3l e, Byl AN AP
Gt EMHAT. 28 6oME HEME FE
of W}E HAAYE JEgith. 29 73 89
7t AFe] Feieh Hoby) FAA Y] wE ¥4

H&H 220l BE BE Mol el
RETT

ad 7. " o YHoj oz

EFAY

0 2fHI MollAf of

33 8. Robv| XA mE HzHet

2% 694 HE ulel o] HEME

Hale] g HA[G HHAE i‘?i 1(km) 2}

3(kmjolx RzAMe] Xh-lﬂ

ot a2y 7AM e ngulx ﬁqlﬂi ?’.‘-’F A, o

2 A7t A JebdS ¢ 5 itk 29 8dMe 4
A& 10 {ohm]el B8] 3(ohm]e] &2 A& U

WA gt of & 22 o] & e

6.2 E

E sEdAe AAF Aldd i AAd sl
o] o sFFA AL AH AT A FEsHY =
23¢9 EMTPE AMg3ste BA3H. Algdold
A%E %5 3 2ok
(1) 7F3AAE AL A5, 71E AR v8) o
ZAAgo) 30% 2 FHASIAT
(2) 718 AAARTZY BIHE 7FFAH A= o
Y 72 BT HAHLe i}om ook,

(3) BEME& HEHe HHe 4 mxe HdEzAxE
HAAGEZS & 9FE A gerh
(4) B9 AR ¥R L 4 =A4 9] HAAg
2 Aolg FA ¥E
(5) AFHe ] b&?éa Zt Ao AAG 2 £
AJEF, A, AF o2 AA Vehdrd
AZ, 71& AzAZ4 200(m)vitt 50(chm)e FHA
AYgo g 71FANE NEAE A5, ABF AEE
AL 9 HEd A9 & gioh

(FHIEH)

(1) IKLE 24 % #jdd Y2y, FZH189FA 71€4
T4, KRC-84S-817, 19884,

(2] S. Yokoyama, ‘Distribution Surge Arrester
Behavior due to Lightning Induced Voltages’,
IEEE Transactions on Power Delivery, Vol.l,
No.l. Jan. 1986.

{3) 8. Yokoyama et al.. “Experimental Study of
Response of Power Distribution Lines to Direct
Lightning Hits". IEEE Transactions on Power
Delivery, Vol.4, No.4, Oct., 1989.

(4) K. Nakada et al., "Energy Absortion of Surge
Arresters on Power Distribution Lines due to
Direct Lightning Strokes -Effects of an Overhead
Wire and Installation Position of Surge
Arresters’, IEEE  Transactions on  Power
Delivery, Vol.12, 1997.

(5] BHPRFAEN - MTERNERERES, BEMBOBEN
B EHE#E Vol.19, No.8, (172), pp.19-22.

[6) BHPRIRN - HENRTHELTRE, "W, BEHENE
Epye EhE#E,  Vol19, No.9, (173),
pp.20-23.

(7) "EEEEY AT LTV IRBHEMG Q)" #SEs g
A, Vol.4, No.12, pp.51-56, Dec. 1993.

8) Az FJEge &7 ¥ LIz FHHE Yol A7,
AT EATE, 19984,

(9) 2% IFERA (H7]Hc), #2nHARALTH
HA7IAIEEE A71d 34, 19964,

(10) Z&EIE FrHEuA (HrEql), ¥3F=r|ed+4d
DEIAEATALE, 19974,

- 470 -



