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The Electric Drive System of Shenyang Metro Line 1 Vehicles

WANG Xin JIN Fu-lai

(Vehicle Department, Shenyang Metro Co., Ltd., Shenyang, Liaoning 110041, China)

Abstract: This paper introduced the main parameters about the vehicles of Shenyang metro line 1 and the traction and regenerative
braking performance of its electric drive system. It also expounded the formation about the power circuit, the parameters and action sequence
of the main equipment. What's more, the paper elaborated briefly the important parts of control system, such as the control of traction and

regenerativebraking.

Key words: metro vehicles; AC drive; power circuit; control system; Shenyang metro line 1

0
1
22
1
DC1500V
3 3
1 3
AW2 AW3

2009-11-05

4040 ==

27.9 km
B2
ATO

2010-12-10

0 40 km/h
0.83 m/s’ 0 80 km/h
0.5 m/s’ 1.0
m/s’ 1.2 m/s
80 km/h
35 km/h
0.75 m/s®
1/3
2
1
2.1
PAN QG-120 B
120+ 10 N
DC1500V 1500 A 2
AREVA HDC2CTM



DC 2 000 V
10kA 8/20 s

o =
C C
[&HI
£ | i-l C 2;% m m
= |_, I C I i b % S
il z <0 ' s
=H), g%l
= e
— sl
"= - r
[}:ﬂ ! \ 4 \ ! —3o To T O
TR ia@ g g
o P R B
- -
n 1 =,
li C :ﬂ,ﬂ' P |||
e g B
] _
= I z
C s
=i -
m
— = |
— SEC A
& et B 3
[] D L Jd2 =
— i :
S3
I i
- 8L S
= |® w
S S]— B
7 TIHa}
=S
.
g %:
E B
= 5 ----- =< J‘ mmmm
a 2 =
2igx s doen
: =3 gy

To .
propugsion
sytem

MS BOX
solt Ms L5
o0

Mp

DCL 500 V

Te

1 1
Tc— T— Mp—
M— SIV — MS—
HB — FL — LCH—
LB— CHRe— BR1/BR2
e BCH1/BCH2/IGU/IGV/IGW/IGX/IGY/IGZ ——IPM
DCHR — FC —
DCCT1/DCCTS— DCPT1/DCPT2 —
CTU/ICTV — IM1/IM2/IM3/IM4 ——
MS
DC 1500V

1100 A DC 1500V
100 A
HB Secheron
UR6 DC 2000V
1000 A 1800 A
30 kA 15ms
FL
DC 1500V
350 A 85 1+ 0.15 mH
VVVF
PWM 1110 kVA
0 160 Hz
LCH LB
DC 1500V 800 A FC
DC 2050V 11 mF
LC 16.46 Hz
3300V/1200A IPM
3300V/1200A IPM BR1 BR2
2.95Q, 91 kW
CHRe 2 18Q /300W
15s DCHR 2 250Q /120W
95s
IM1 1M4
190 kW
1 1100V 130A 2370 r/min
80 Hz 1.4% > 93% > 84%
200
1 25 mmx
40 mmx 55 mm 300 cN/cm?
12.5 mmx 32 mm
15.7 + 01 N
13117
2.2
2.2.1 HB
LCH LB
HB HB
HB
HB
222 LCH LB
LCH LB HB
LCH LB
1000V LCH LB

— 41 —



2011

LCH

40V
223

2

LB

LB

LCH

P E =
#5184
VVVFE

K180 ms

g TMS {%
i A 2780 ms

FEHgS o130 ms

BT
Hefuhds

KZJ70 ms

ik
HEE

BOEH

40V

ey
R

7\

K570 ms

Fofk

<m

K#j30 ms

=

FZ1.5 ms

sl
akgs

\jcé‘]GO ms|

Tt

IGBTI]

s

ABCDE F

GHI

j Eﬁj&ﬁﬁ
R L
@- Ffﬁ%ﬁg

Y et

K

-
|

L

LM

W

wY _

"'* J PWM
fa Py P
ot
i
e e
ds E&
D | meseimge

3.1
CcC
4
ATO
10
10 1024 _% I
0 100% &
™S RB B7-B1 N P1~P4 A
0% 0.9%= 0% 4
1.0% 1.9%=1%
3.2
VVVF
BCU
T™S
0.75m/s’
DC 1500V 805 mm
5
0 40km/h 0.87m/s
40 45 km/h
45 90 km/h
1500 — uf
1335N - m_JIBEUEH0.87 p/s? / :
1250 A
| -1 187N+ m
£ 1000
: o WG
'f“é 750 l !
5 I \<
® 500 F—
= |
)50 | | \
0kmml |
0 1 I I | - (0 I I J
0 10 20 30 40 50 60 70 80 90
45 km/h R /km- h'!
5 (DC1500V) AWS3
TMS
46




2011

3M 4 5 23
1 . J
2001 5 .
2 M .
1995.
3 M .
6 2006.
4 EN60310 , S.
42 EBCU TMS
TMS
“ " VVVF TMS
VVVF TMS 4
VVVF TMS
40~45 km/h VVVF VVVF
AWO
VVVF VVVF TMS
3.3 / TMS EBCU EBCU
VVVF T™MS ( ) TMS
VVVF
15ms
5ms 1 VVVF “o
200 ms 1ls VVVF
5ms 1 /
VVVF
3.4 4
TMS 1
TMS CcC 2010 9 27
EBCU
1
TMS
TMS
VVVF 1 ) 1
VVVF TMS S. 2009.
™S 2 . 5 J.
2008(6) 36-39.
TMS VVVF

EBCU

4046 =



