H=EFWIEHYY 7 G2y =2Y 2005114

o1

gl

HEDHZ HMAM AOINA EHE = 0F3

Jm

dojl 2

(A Study on an arc according to loss of contact between pantograph and catenary )
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Abstract

Electric train is currently used widely, and much development is expected. But, in case of
electric train, as comparison with diesel rolling stock, many electrical problem such as
harmonic, voltage sag, EMI, EMC usually occur. Accordingly, in order to popularize an electric
train, first, a study on electrical problem at an electric train must be accomplished.

In this paper, one of electrical problems, arc characteristics according to loss of contact
between pantograph and catenary was analyzed.
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fig. 2. generated arc between pantograph and
catenary
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fig. 4. dynamic characteristics of an arc at
successively higher frequencies

-

Current

Arc Voltage

Oy 3. 2o

SIAIe] o3 2 ol
fig. 3. example of arc at the dead-section

A Ao FEA7 A
T AE off A7l dEelM EA3E
of gttt A, o712 &
o] 3] A=A B FEdA HAFNE F
A =HE Exe
FAYG PR obFY HIHX i
o, o] w Mr|HE A JPE:LEH*LQ} 2k
Atolel o}z WAl 427} ok T HAFIEE
50g gz Frit #RlM uE AgTde
2 AYsA Hez olzast dAd FEo] wrh

2.2 oA HIIFOl SA

7

a5 013 MY 4

fig. 5. arc voltage characteristics

A71EQ otae AFe Wle ois] YA A
Fe Y e wegA, olza HF-HF
BAZ Ay dsl viEEAAe] HEHE Fo
AE FEAHg 2l o] Raof ghrt

FaAq mdz o] AlEEE Aol Mayrd
2dojt} Mayre olae] ztekslsl Eeldo] 712
gk diabgdel d dEe] o3k A A4S
Saha €9 ©]23E 93 Saha@Aol 23] Fof

=9 A A9 AFHom stz

— K. Q



N=N, )

714, Q : otz AR L] AP oA oA [kWs]
Qo : Mayre) otz Ao A Hag o L= [(kWs]
N :olz A8 &4kwW]
No : Mayr9 otz 2ele) 4 A8 &HkW]

No%h Qo7 5071wl Alzke] o] thew
Zo} Felgeh,

0 (3)

g%k Noe =5 il g9 oule W=0
Axel 4 (@9 Heel o8 24 ()9 2ol
vetleld 4 ek

G= Goexp(%) %)

24 BAMZ0A Ol32 Mot B2

ag 6. HMIHE ASE
fig. 6. electric railway system

dird oz Aol ol&HE FHUr
AL AEIHEZZRE HdYde TILE A
A, AJQdE7H HLg FEAFE ALBA, &
T Bz7]7ld deS TEEE Rxdder 7
e AJEd, Bx3d 2 e g9
Mot AALH, AAAYL FAA2RY 74T
Aol wet AAHEE AYvle Fue 9N
Wy, AAdHF7 FF Tl ek 49 2ejst
AL F Ao

TR = AARHezRE] AC 26kVe 5n¢t
AEE Wwol o7 &t 1,040VE WEAA, 24
Zd A= ol de Converter/Inverterell z}z}

gy e FEdErE FEI wHaA BHEIHE
s ALESe oF do fFEAFVE FEH
o 3xEL BE Ay FAZ HA EE FEA
7le A ole Wy AR, £ 2HAA HI
E 3 AYoZ Algd

Ao AlEHE BERFAY FAE A &
AE FEsie U AEHE A 2z FY
o7l AE BA sNoi= HaA AFVE FEIE
ol ©]-£ =+ main converter/inverter}& o]-&3}
o, 23}Z0] FYF 22AE AEste W dl9 1
Bz uyeld gloemg o F FUE 4y,

Me 2 Aol olgHE WrAE R 1
9 73 2H56)

Pantograph

MCB Surge arrester

Cable

=

<}
E{F — M

Induction
Inverter Motor

H

LC fiter
g 7. MES FI 2 NoY o
fig. 7. a model! of railway main circuit system

Converter

Surge amester TN
RWEN MK D ﬂ AoinG BN
R Re L]
Mg
S |5 F 5 =T
el ) i 4

'L M
—T— _ﬁ} 'ﬁ} {'} Induction

inverter Motor

KAy ANE
2% C/Y &8 i i i

LC filter
0y 3 WINES {RBUT o3 IHA=2

fig. 8. arc procceding in the electric train system
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