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PSCAD/EMTDC- Based Modeling and Simulation of
Urban Rail Transit Train Electrical Characteristics
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Abstract: Based on PSCAD/EMTDC, the paper first presents
an object-oriented modeling method for urban rail transit
vehicle electrical modeling, the model including the main
propulsion system, brake resistors, filter circuits, auxiliary
systems, resistance calculation,driving control and many other
units. A vehicle simulation and test based on Shanghai Metro
parameters were made with the model. The simulation data
are consistent with the measured data, which proves the
established simulation model to be able to simulate accurately
the vehicles in different electrical characteristics and exercise

characteristics.
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Fig.1 Electric structure of the train
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Fig.2 Block diagram of the train model
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Fig.3 Double-cage model of the induction motor

1 PSCAD/EMTDC . = A 5745 = F B 8 58
N FL S AL i A S 50T DA 3 Rl = 43 1 R
Typical, Explicit #1 EMTP Type 40. Typical £z 2
e ] B 1 A ASE 2 A0 A ML B L R L
it A L T R (EAN RE M S e S A 5 | FL ALY
#454% . Explicit 71 EMTP Type 40 #ixt M AT T 24
[Fl 1y o AT DA B 4% 467 %, Explicit 458 34 A B
AL AE RO AL i 2 > 288, 11 EMTP Type 40
B A LTRSS 2L AR5 B PSCAD R 48 i A
M) ARS8 ST H AT AR U8 = A A 1 7 45
NSH P T R S L R O LSRR Y 1 2
BOAEAEME LIS 2], 1 LAY TR ST LU o B AL
R GA3 2, AR SCR | EMTP Type 40 i A
B A LS B X I B R B i TR b, B
Al f7ik.
1.3 FETRRIEHRGER

FEBAZE FE AR v, T 30 A8 2 A 4 D >R = A
SN S AP HUBIL VVVE e h% M AR 2 5% 1537 1 1] 11
KRR R K6 R G000 S 2 i ok
ZAHE TR AR IR AR PR R A-B-C il A AR



1052

[l B K 2 2 4RCA A B2 RO

439 %

AR SR A P AR T AL AR AR AR R o =B PSR
PIAHBERSE A A m 22 M-T I (A i@ @ R
JIN AR S JEE PR ANAS SRR AL I i 2 MV o
AR TR AT RORE RN L Sl B B SR R Sl AL
KA o 23 S 2 v B L ) 4 208 R A R i) ST 4
i o AT o8 557 20 FL S AL AR R T R 58 LA 1R LR
R G R AR S AsRsE.

TEARSCH) B v SR T v (0 G 5 BB A2 1 1Y
KA FF 4545 SPWM s il H AR 528 3 30028 4
il LR G A A 4 Frzs L i i g M-
T bR AR E L ic M if N o B SRR
TR SEA s ias ip»>ic N A-B-C AR Y HL I S0
{Hsii»ip-ic N A-B-C AR RN EH; TS

NFGHEAE R @ I 45 e (Es & D9 LI B
YA ¢ N ARMURESETB(H s 0 S BE S
1.4 FNEERHRFEER

—5 43 2 AP A A SR S A
PURGERER 4 ST 16 Gl T 16 5/
B Z BRI 00 T LA LA R AR R 64 O 1 bk
7 FLAE [ I SIS 77 L TR A 1 X 18] 5 i s RGeS
FHEAT A0 O — 5 HUBLA— > 230 5 A
P A R R B R L LA 4. AR 1
Bl 75 R FL I R F i By s B AN 81 42 RLC g A
B PR 1WA L DL 4L LAt FRR—H 4 3 2
HEEIFN G 5 B AR GE TR AE 52 L 5 5 M 2k o L
PRULHTNE

BN
[ |
- FWAREE
WeE T [ i i 1\4,@ N
AR ey o ] g L) e |2, | =
" aT - — il CERR | | AR O SPWM[ )
&) AYR 633 B lic* ® : F
[9. :
d/di ] BT i 04 |y
vy MRS i 3HC
2]
To @

-

B4 FIEHBRERTIER

Fig.4 Block diagram of vector control
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Fig.5 Structure of the drive system
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Tab.1 Coefficients of the basic resistance formula
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Fig.6 Low speed braking force process
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Fig.7 Traction and braking characteristic curve
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Fig.17 Efficiency curves of Shanghai Metro
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