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Analysis of Lightning Overvoltage and Shielding Effect of Arrester and Overhead
Grounding Wire on DC Railroad
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Abstract -

This paper presents the influence of the lightning overvoltage and the shielding effect of lightning arresters

and overhead grounding wires on the DC railroad systems. Modeling of railroad system is established in ATPDraw to
perform the simulation and the line constants of railroad were calculated using ATP_LCC. When a direct lightning
strikes to the DC railroad, the result of simulation reveals that the shielding effect of arresters is reduced at messenger,
trolly-wire, and the shielding effects of overhead grounding wire is over 90% than the case which does not include it.
Therefore it is evaluated that overhead grounding wires should be installed in the DC railroad line.

Key Words :

[ =

2 Ao nEe wE EA AR HAFH nEd A
32 874 AHol: AqUAE FESA ol8F F Aoy,
AT A&, WA 5 dF2LF FE22A o8 717
AL 71X YUE HAHEE FEEA AF HAHY o
gte g AAHo F2o gEAMNA A MY &d5u 3
o Y ARMEE el met ATEAWA 3 BTEAYW
A& 7HAe ZHELYT DC 1500[VIE 34 de {32
o] EL£5m Yt UM AR{ HAAMR AL M3
Az dd 59 FAE EAE 3l A7 AYgg F
5 ARHY HYE MXso AXHRe ARFLFT
A3 e 24stE FH 48 (Feeder)® AxbAHe o] dg W
A&n RaAFY 43 & EYse 7M1 (Messenger), H
Bag)Ze] H&dle AHy|Ae] HYL FFshe HdAxd
(Trolly-Wire) @ #@Y(RailZ FAHo glen, Mg o
B et A DC 1500[V] 2494 A48t o A
HAM2E dFYA(25kV)A vis] H7|AHE 7tFe] &
A58 o] Edasdits FHL X1 oy &

HAF7 3000~4000{A12 wi¢ 2 A FAsA JFE Al 2
HFe Me adol do] sttt dHE 7HA3 ey
Aot A3k AA HAL 2 R FAol 23HI AU
o} [1],02]

rﬁ‘_fﬂﬁ.ﬂl

o}

¥4 A Gk RRATEM HELHE
TE & AR ERK EAET 2 HETIES B IH
T E & A REMRHARK WEHEA - T8
BSAF : 20014 27 8H
BT T : 20014F 8H 17H

=ope s W TR HBRM XHAN HE

DC railroad, Grounding wire, Lightning arrester, Lightning overvoltage, Shielding effect,

ER AL HMA] B REAF HY R AR
& %Bﬂ dA2 Az e YyHE Az 3 ‘: ALF
Aol vid A FEAe FAdA AFH7 YR8
o 4 ’S-i‘-’d—% T3 AR =M, 7R HAPAHY
dEE vAD =g FHAd 31317]7} Ao oiE
oln] FHHEME T3 HALRZe HAol KA H=
2 Y7z 48 B3 AL ofdo way A9
Bz met dgofat g FojArw e dde] RAHE F
o] W &4do] i€ a8y AF 7 AxHRY o
WA o] i AFE AF7A UG Aol 1Y
A old Wg AF 7t AANRY HF 3 gYyez 9
7] A @37 HdgFol Ax SFAGTY] S+
#2871 Ad R AFAL HAd dF A7t AfHeE
o] Foj o}k ¥},

£ £&dAE EMTP/ATPDrawg o}83lq 4z 24
M=zt vad g2 W A AF 7hF dALR2 TR
o AA%TE 29d dPn AN EALA ¥ A=A
24 A ARLRA PAE HIA3ALGE A o] 2
HEA A AV ATHE FESS A

2. NF MAMzE 2EY

21 MXME diolg]l ¢ HiX T

8 =ZoiAE ATPDrawd olf3ld AR HdL ¢o9
F4 FEAA(FRP Section)zte] AAMZE mdy 39
th o] Bdde) Ui HAAHMZE FA AFHAFAN dA &
25U AF 71T HAAME T3 dzHe] 6215km] F
Frolth, MEE 25702 ol FAMI A Aol
4 HF&44E 250mleitt dAstg e, 2743 AR
Aol #YML 500[m] Hez HE HLaHd H2zA

359



WRBF AL S0A% 83% 20014F 8A

4= ATPDrawd] Mz A4 AA Tzl ATP_LCCE
ARt F 1AM AAE H2E JEREE vgez A
e g A2 guPdAE Tt

R S B B = D
Table 1. Input data of railroad
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Fig 1. Structure diagram of DC railroad
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Fig 2. Wave of lightning current
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Fig 3. V-I characteristic curve of the arrester
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Table 3. Cases of lightning strike

| FAMd AAH7 QT (7] v4dA)
A AR JAdF B 27 AA)
Ao AAH7E 4 FH(HEH7] o] dA)

A %IS B 8/8

2 1 500m 0T

ol | ol

0OFF

Section B

el

a3 4 FAAN HFe] AU A¢ ZUAT
Fig 4. A Model system of lightning struck
to the feeder

AFMAM R 2ol M R T4 JIBXY XHEDN HE

Trans. KIEE. Vol. 50A, No. 8, AUG. 2001

B8s/s
=&
SR 250 m I e 5‘1‘:"‘ e
on 4
J%del OFF
ST 1 ’
e | IR
ang |LRIUIL]
Section A E A i ection B
s ! f i
i Bl

a9 5 7HER A HFe] AU FE RAAF
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Fig 6. Lightning overvoltage of railroad(Case 1)
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