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Development of Driving System for Railway Vehicle using
Vector Control

Sang-Hoon Kim, Bon-Ho Bae, Seung-Ki Sul
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ABSTRACT

This paper presents a application of vector control strategy to 1.2MVA traction drive for railway vehicle.
The vector control requires the control of the phase and amplitude of output voltage vector. But in case of
traction system for railway vehicle, the one-pulse mode is used at high speed region in order to utilize the
link voltage fully. So it is impossible to control the flux and torque axis cwrrent instantaneously and
independently in the region. So this paper proposes a mixed control algorithm, where the vector control
strategy at low speed region and slip—frequency control strategy at high speed region is used. And precise
switching technique between the two different control strategy is proposed. The proposed strategy is verified
by experimental results with a 1.2MVA traction drive system with four 210kW induction motors.

Key Words : Railway vehicle, Vector control, Slip—frequency control, IGBT inverter

.M & EE - AHF AR AHHS gHHoR o
&3 #ast Qo

A% APl F558e F7HI17) 8 we A FEAE7NE AHgshe dyie dgxt
VE 545t ug oA SEe U8z At g FEALRANE 22 Ao WA &4 FugA
bR AAY skeh N B R BEfaAe] & olf X¥IF UA V/F Aolg Agsl skeh &9 F9
g ¢lsl F-A(trailer car)oll W3 2 xHmotor FAE AHEEE A A A EA Alojrt 7%

car)® HI&S ZaAZIE drh olEd HEE 27 atA) @a HytHl £ Aojvte] shgsirt of A
HaM Ao TEAAEE L 28 EQ T} HE B $H A4S 48 & itk dubA HHPE XH
2 B3 Ao] 5A4& 7hxjofdn). A& A7t Brbsste] -?%/\]iﬁél% qAaeEs g9



126 SEJNE S sl 68 25k 20014 4H

] :
1% FEEEY] el AHEEE HE Ao
=)

e,
e AA gHARE A% 2 akgeldria we

©A BaAelh vhsstel whaa FUE Az Aol
7k vbsstth webd, &d FaeAeint 4AES
agor of§d F Stk WA AL
2z} AojE HE AR diAlehd 7)F B AHEA
dlA F& T 54& Uehizg, JhrE 4T 3 A
A Aol FEE =BT 5 ok olfd MEAE
YA EY dge] 2719 e SAHeE A
afopge

AEAge] AgHE A5H FHALYNE DO

Abgat 1ga veg gl 3
T DC 33 & skl gaix A4 A Ak
wepd of A% &4 Aoz A

Aojajorst WElA 1M e A8 & Ak
ofel, B AFAAE oF T shx Aol
e Aol TaE TYBYLE Ak A
At wEAelE gl U@ A B A
SRS dtol, $4% 715 B4 A%
7y 2. ;‘5],0i . 13_,*'.9,] 1~ RE o:]g,:l
o =

TN Y
&
4
S
2 7
o >
ol
ol
o
_O‘L
&
g
ML
%
ofh
)
9
o
Jn 2 18 o
N
)

N
o~

=
Jm
Ol
ol
X,
i o
dBr
é ﬂ‘ mlo
o
il
Ho -

N b o @ m o
Tlo
N
N
dbr
o

2
2
o)

z,
o
2
2
i

3

H FuleAole WE Aof7]
2MVA IGBT QHE & A&
AEVE FEEE 12MVA A A

WE A= $Al BEA Ao]7} 7hgstr] witel 272
gt B3 Aojrt 75 &9 FoFAolRtt EA A
o} Aol ul$- $-Falty 53], &9 FirAos
wjol A2l Z1EAlY, A&EH dglM FEEA]

og M

DCFTZ
[iCHie
i

o
B

a3 1 MEA FESAIAES F HEX

Fig. 1 The main circuit of the traction drive system
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Fig. 2 The combination of the control modes
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Fig. 3 Block diagram of vector control
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Table 1 Specification of IGBT
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DC-Collector Current 1200 [A]
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Table 2 Specification of traction motor
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