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Real-time Simulation on 4-quadrant Converter and Control
System of China Standard EMUs
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Abstract: Circuit topologies of 4-quadrant converter and controller of China standard EMUs were analyzed, and mathematic model
of the whole EMUs 4-quadrant converter and control system was built. The closed-loop system was studied with real-time simulations.
The results indicated that the built model was correct, and it could be used for the researches and tests of China standard EMUs
AC-driving systems.

Keywords: China standard EMUs; 4-quadrant converter; control system; real-time simulation

0 3= R R 8 1 S A o ) L P10 EL AR
FRIESE, ST MM EEE 1, IRk R
s A R b BB A RIS g Rsewifbahah Al B E B T R 24
TERRUEAL GRS DAL O N 2, 3R R R B s R R % PR R B RIE I T 2, R B (S B T — R O A
AHRBERIE . N 20014 R EIHR SO I i, (s S AR A B B AR T Y, e o
H =R R I EbRE S R LUk E W /N T B Y L P A TR L, AR
(SERARUEIR T, DUR T REMB S — . HICEBATRCE o i P A i o B
LA R R, AT R g R (ESSHAE RA MBI R L R b, T BRI T4
EGMENRGUERA N ELRL, Ho, R grs E) . BRI, B ST O B 7E15 5%
(9 FF KT eh, — e R Pl T B 4 L1 )
HAH B : 2016-08-24; 1557 B4 2016-07-01 BT B A 0 2L ZR S th T2 BUAD AR ) 12 55 ik ) 5
Caa




it et

2016 4

LIS, TCIEIAT R IE S, FLES LR (7 AR
S A2 ] A B TR BORS i 25 5, R G 47
PO A E R

SO B R AN T BB O B e il
THEAL LR SE R B LGS Ak, RERS A SR
E AR LS O X PO B e R R G
VEATSEI G EL, TS AR T B T LU SR R4 1Y
S AU T e 10 T LS 52
(2L, (AR L TR B2 T 3Em ™, w7
WFRE, B8 TR0%, 7EFRAM iR T EE

(o7

S T SE BT 1 5 7R 20 7 U 2 B O B s )
GRS EL, A SCEEANR TR S AU RN
R 70 S8 J 42 T 007 ELMS R 2 by, FE UL SR [ T
6 1 DO S B A O 8 B LR AR S48 ] dSPACE
BT A3 T T 05 ELIiE

1 (FERFKIT
11 PR FAREMRRERENA
PRI AL S BN 1R
B 1501

#ﬂEﬁéﬁ (cn)
=

¢ _CO= = =8

H1bl (MM)

AL (MM)

#5AE AR (MTR)
: 2

?i?u'lﬁ[iﬂiaﬁ (MTR ) #Eﬁfﬁ (cn)

AR (C1)
¥

ﬂaﬁjt'( MM )

iYL 5]

K1 sl 8 IR E

YN 4 3 AHEICE, & 2 48h 180, H,
B2 R 1A on, HH 1 BE5I AR
BUahES LG EARAS, Pl 5 0EMNLE
iitr. WL R RERIRET, ¥4 a4 EARAR
PR AR DU 52 BROAH B A, R R AR U SRR 8
UL,

P UL U 52 R 3t 2 3 PR Bl R4 D 4 B
F A R /N TT, K L A A AR R A R
K, BIRTHY R A2 () DO S R AL i AR AL . Rk, X
ENIE IS e SN NN B2 S VP Y LU
EESTTR A VNER IV
1.2 WEMKPRERF[AEEE

DU 4 BR A& 0 22 50 2 PR AR TR A il & A
FHp R B LA, BRUE S AL AR AR R GEH 2 4
DY 5 B AR i B T e o

R TS RGN ERCER, R TR
FIFSE, A5 1RO 1 A E B A R Y
TR R L R AR R ) S R SR NS A AN 1 TR

+

L. R, VT11 11VT13.VD13 ; i
1 w1 y” o 32 * 1:2 L1
U_,;l Unlll Lz
VDI12|VT14 VD14
VI2¥Y & ¥ & .
L, R, V21 3 T v
e Ry 52 - 52 -
U Vo2 VD23 C
U ‘ZI] ’
_}?I}22 VD24
vt § X & T

P2 AP AR 2 3 S B N
FE PWM Ik sh#ifil T, B i 4 TP e ae fF 2AT

AN [] 38 OGRS, 5 AS R0 F i R AR Fh 25l
W A AR AR A . DRI, 7 Sy OO DY 42 R 4K 37
i RGO ECE IR, 4 N o OG5 IR
B FEBEAINE TR R, SRE AT S
W NEE R R B BCA R R, AT E PWM $5 1645 5 A0
BB RIDIRZS 23 1) 07 FE A

HRE Ug 23 58 A PB4 (AN & 2/ Uy f
Us, BEEFLASHIAETE ) , Ug Al Ug AT LI HIEL Uy, 0,
—Ug X 3R R, [HILAS 5] 3°=0 RGO, 7RI 24y
B H X 9 RGBT AR 2
FRAE O BN () H B A I, A3 0 R GUIRAS I R

Y|
ha| [-Ry /Ly 0 0 0 0
s 0 Ry,/Ly, 0 0 0
Ul=| 0 0 0 -1Cc 0
i 0 0o -uL 0 -l/L,
v, Lo 0 0 -1/C, 0
[ 0 0 L 0 0] [i]
i, 0 0 Ly2 0 0| |iy
U l+ [ 2 0 0 0]-|U, |+
i 0 0 0 00| |4
U, 0 0 0 0 0| U]
/Ly, 0 0
0 1L, O Uy,
0 0 UG- |:UN2] (1)
0 0 0 i
0 0 0






