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Development an Structure and Control Algorithm of Propulsion Control for
Driving Railway Vehicle in Both AC and DC Power Supply Section

Chang-Hee Lee! and Ju Lee™

Abstract

This study proposes a AC/DC railway vehicle control algorithm that enables simultaneous driving of AC and
DC power supply sections. In the Seoul metropolitan region, trolley voltage for railway vehicle is divided into
AC and DC power supplies. Therefore, AC/DC railway vehicle algorithm is essential for driving on the
outskirts of the region. This study analyzes resonance and beat phenomena for simultaneously running in AC
and DC power supply sections, and proposes a control algorithm for railway vehicles with the application of
damping and beatless controls based on this analysis. The performance of the proposed algorithm is verified by

simulation and analysis of actual driving results.
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Fig. 1. Structure of propulsion control system for AC/DC

railway vehicle.
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TABLE 1
SPECIFICATIONS OF PROPULSION CONTROL SYSTEM
FOR RAILWAY VEHICLE(LINE1, SEOUL METRO)

Contents Specification
Single phase voltage source
1 Converter
PWM converter
——  Control
9 Inverter Three phase voltage source
VVVF inverter
DCI1500[V] (900~1800[V])
3 Input AC25[kVI(20[kV]~275[kV]),
60[Hz]
Input AC 855[V] x 2 circuit
Outout DC 1650[V] /
4| Converter | ©Outpu 94IKWI(1350(kW1)
Switching A20[H]
frequency
0 ~ 1100[V]
(DC Line)
Output 0 ~ 1250[V]
5 | Inverter (AC Line)
/ 960[kVAI(1650[kVA])
Frequency 0 ~ 160[H]

A7 wy2 AC AHEFFT7l thgk v Eg] Ao
WA RS b
2] (6)°] 40}04 ] Z KR

B2 A7 ¥ =

H /ﬂ
H0uE 2k Mﬂa 4 @9 29

}71 ﬂoﬂ JJrHﬂzzﬂOi
HWM BAE A &L—E— H]
NsS oF7|3 Yol gl7]el Bz
- ol M FE v Eg Aol g
st} o] 53ke AVl JitEE EY Fu
9} H1 dletAl sl=dl o] gl <A Ao} A
7ol F=<JsljoF st}

DSPOM sﬁﬂ AejAst gtepvlE 9 APAHS
PeEol HF PWM Alol& F337] 98] FPGAE
AAske] o] -&3HA Frh. DSPEHE &3d AgAHE
FPGA 270 Q&gl¥x

3] Ao

¢

off < mlN HS
O 1o o o

AolEAle] dnelz 2 H=e
Qo] ukejso] HE PWM 57} wEolzlch

AMEE 123} 220l AHY ARANE FH3]
wlol 2zt 4717 90° W glakael B AZE
AR RS )EOR MASHE AEYE Aol
=AABNEE 7] A7 Ao AgsA B,

B oERdAE Al A5S WA 3] giste] A

e clgagon, A4 Al 4g F T
& E3tol B Ak

A=)

=

J e
filo



88 The Transactions of the Korean Institute of Power Electronics, Vol. 24, No. 2, April 2019

o T S 90 “ a g -
D—D—l':} D-p-;? [ G 7‘_@_‘_[—_,_{]9@--
3]
B e e s i — o
T Tk C ] o — T
f 3 [ oy o b
= L g o®
o= -0 = -0 e gjj_ T Yere
SpoEPpoEPo g ! N
F—apr s
T 6

(a) Inverter part

s

®
o] [T 1ea

0 e oy
a» @-b—( T a» @9—4 SOD @ ‘ )
alm
5 OO w2 Pl
ﬁ’ ETH
ol ] e
® @M —

(b) Converter part
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Fig. 6. Converter/Inverter controller for driving in AC/DC
power supply section.
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