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Transient Characteristics by Transformer %Impedance at the time of
Opening the Main Circuit Breaker on the Electric Railway Vehicle
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(Sang-Hoon Chang)

Abstract - Transient of Electric railway vehicle occurs when change to another state. The duration of the transient
phenomenon only takes a few second. During this time is considered, the present of short circuit current and the normal
state, the energy is present in the form of a magnetic field. Recognized by the vibration of the transient voltage or
transient current at witch energy is present in the field. This paper is presented the result of transient characteristics by
transformer % impedance at the time of opening and closing of the main circuit Breaker on the electric railway vehicle.

Key Words : Electric railway vehicle, Main circuit breaker, Transformer % impedance, Transient
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Table 2 Internal impedance(DC resistance, permeability)

detr g | AFA T k) | HFAE H] 3L
Rl 0.09802 1 aluminium/steel
Z7HA 0.4474 1 tin bronze
A=} 0.11729 1 hard drawn copper
g 0.2281 70 60kg/m steel
7MERFA 0.30294 1 aluminium steel

HA Aol & 0.30294 1 aluminium steel
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Table 3 Geometric height of each conductors

a2} o) o] B (m) ] 3L
A 7.45 A%
Z7HA 7.29 ”
AR 6.03 ”
g 0.95 "
78RS 6.95 "
HA A B -0.55 kel
E 4 =HZte| =4 2ol

Table 4 The length of the horizontal direction between the

conductors
3} 2} B v o] 5 (m) v it
FAA1 - F7HAL 4
T - JHEFREAL 1
Al - Hd2 1.435
a2 - =L3 3.065
A4 - 7RS4 3
AzpA1 - AAA2 45
Al - 7R T2 7.5

Table 5 T 2| 7|st&tx =HFetH(GMR)
Table 5 Geometric mean radius of the conductors(GMR)

st et el ool €] (m) e
T4 0.017170
vl 0.008177
A 2pA 0.010590
A 0.105000
JhER e A 0.009735
HAA Aol & 0.009735
4. FRET|) NHA TR SH oA

27 112 154kV

a3 11 DRIHAILY 2H

Fig. 11 Modeling of AC railway power feeding systems
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Fig. 15 Modeling of high voltage systems of railway vehicle
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Table 6 Specification of the high voltage systems

/\} Ook
TR
{2 AE(/km) AT E 2 (/m)
Z o] 200m
AEEl~ 0.415 mH/km 0.0001565 Q/m
AWA R 2= 0.226 uF/km 11.7368 MQ/m
A 7 0.4 Q/km 0.004 Q/m
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