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Fig.2 Space vector diagram of input current
YRl EE S, HAE AR X Y R ARAR 1 2 SRS
B E e — i 2 5 B2 B UL iR & I, B I, R I
G, A L5 LA 6, H 0e[0°,60°], anlAl
3R, WA AN .
1= T 00, L0 g, o200, (1)

B3 BEWRBREAENEK

Fig.3 Synthesis of target input current vector

R T A = R T AR T
d(O) 0y Ty

sin(60°-0) sin 6 Ie= sin120°
= () A (2) BRI A .
_T.(0) _ 2 Ll o_py_
d.(0)= T —\/37 A sin(60°-6) =
msin(60°-0) (3)

— j (6) — 2 ‘lref‘ 1 - 1
d 9 ==£ = n 0— 9 4
,3( ) TS ‘ B‘ S1 msin ( )

<um—%w>1 —d,(0)-dy(6) (5)

T(l)—(S)EP T..T.(0) .Ts(0) F1 Ty (0) 53 5
—A> PWM ¥4 75 J& 3 5 i 18] 1, 72— PWM
[/ FRIS ] L, 72—~ PWM J& 3 P9 169 7B FH s [
o i BAE FH ] 5 d, (0) \de(0) R dy(0) 53 5 R I, I,

Iy RAAE—A PWM JEII N B 5 23 LG m 2 19
ES g8
SCHR[ 16 146 Hh 78— TT 5C TR 40 P4 i 0 B T
(IRSSIEPI
UpNzimUimcos @i (6)

2
Herb U, o4 i A R T B WAL 5 o, o il A FRL R A XS
iy AP RS ARG 22

2 ZHBWABEIEERIRSH

S B A A A B R AR I T FE A
BN A RN ST A R R R A
R T IR TF 5% A A H R B I T H o) AR S R
B X A R H AN ST R RV AT AT
2.1 ZHBWMANBEREE

—ORE T A FL R P A i R R A A e A =
AF PR T R P P BN AR A AR X R 73 v B, =
A A LR AN AT DL fif 8 I T 4 i U FLBRT
g3 Uy Z .

Upmcos(wit+a)
Up=Up+Uy= | U,.cos(wit-120°+a) |+
Uymcos(wit+120°+a)

Uncos(wit+)
Upncos(w;t+120°+8) (7)
Upncos(w;t—120°+8)
S, K A LT B0 EE B U, N o 5 30K I S
Sri Up W IEAE AR U5 W R AR 22 5 U, R0 B 43
R A3 Uy IR AL O 5 R AR L 22

SCHR[ 10 %5 TSMC i 42 14 25 1] O 3 ol 47
SIATT HES =R AC-DC R PR R It e 1 B Ok oA ) AR
L

cos(wit—¢;)
W, =m|cos(wit —p;—120°) (8)
cos(w;t —@;+120°)
Horp o, Sy AL AR G A HL R B AH A 22 5 m i
il A, (7)) A (8) A (6) 1%

UpN—'I’erUp,— 3 —mU,,cos(@;+0a)+

%mUmHCOSQwit -@i+f3) 9)



() ® 0 8 & iR B

F34%

A3 (9) AT, 24 iy A = A HL R S A S R
F U A T R R B T A U R Y B I R TR A
WA —A 2 A5 T A AR 80
22 Z=HEANBEBE

P SR 5 U R R T I Pl R AR i R VTR
Pk RN A e RN AT N N A TSR /R

%,E%ﬁﬁ#lﬁlﬁﬁﬁé—%%ﬁiﬁﬂ‘o 5 r I Fh S Bk

P EAHEE R EE AR EO0<k<]),
W) = A g A H R AT Rl

U, cos(w;t)
w, \=kU,, |cos(w;t—120°) (10)
U, cos(w;t+120°)

AR (6) AT — > TF 5 J 103 1A i o A e ) o
A .

Up\z%mkUimCOS [} (11)

ML) FTR =5 i A0 R (LR v i, R R
REYi A P R R (AL R L T R AR M 7 B 3
NS BT R R 7 A i L ) R L L 23 B
Z K%

3 FEFEEEL AR B R AR AME IR B SR B

3.1 HifRiMERIE

A (6) LS 2 45 3 B, e S A —AH L R AR
Y- i Bl R R I Ao Ak % ISR B K R A 0 B R
JEREZ A8 A TRAA R A e, X (6) M=l (8)
ATHL T A R A R R B R R AL m, BT
DA i B R DA R o R I R R A ) i
LU HHE E A SCHTIF T R B S A AN R
I A 40 2 R A0 B — B, AR SCRik [ 16, K — A
CHE DA = A L AR AR FR 8 T Clark 28 490 5 e 51
A LR AR bR AR

e
e || e e (12)
uiB 3 _ 3

0 "

| 2 2 ¢
Un="V u%ot"'uizﬂ (13)

Horr g, A1 ug R 2 it Clark 728 3 5 P AR & 1B AR bR R
UE NG WA
21 A = AH P, AN - A SR A 1 N Bk 98 1 Uy
AERE (AT A R R U REEE)
AT LA 3 b R A ) B 3k S I A S ) R A O o R
B, VAR RS B R TR (A&l 4 s )
AW
my=m+Am (14)
ot m W6 BEE AR 28 A R 8 1 R 8 m,, AR
2 I 1 23 1) ) 3R B8 Ame SRy Sl AR RE 1 R ) &R

LIRS

u“ﬁT
we| A 10 Srmrem ] WM AL AR
C},/Z, ‘ lV I 2 . :> - :>

5N MRS [ on [ s
Mg,
—3[ WL

UTTZ—)*’ FINEE=RFS

4 B P B i 25 AU R A A0 o SR MR

Fig.4 Feedforward fuzzy compensation

control of matrix rectifier
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Feedforward fuzzy compensation control of matrix rectifier
in abnormal conditions

WANG Zhiping'** , XIE Yunxiang', YANG Kun?,LUO Min*
(1. School of Electric Power,South China University of Technology,Guangzhou 510641, China;

2. Guangdong Institute of Automation,Guangzhou 510070, China;

3. Cloud Computing Industrial Technology Innovation and Incubation Center,

Chinese Academy of Sciences,Dongguan 523808, China;
4. Power Science Research Institute,Guangdong Power Grid Co.,Ltd.,Guangzhou 510600, China)

Abstract: The input current SVM(Space Vector Modulation) algorithm of matrix rectifier in normal conditions

is analyzed and its affect on the output DC voltage waveform in abnormal conditions is studied,aiming at

which,an input current SVM algorithm with feedforward fuzzy compensation control is proposed. The

modulus of voltage vector is measured,calculated and compared with the normal value in real time,

according to which,the modulation coefficient of present control cycle is dynamically adjusted by the fuzzy

control to keep the output voltage stable. The operating principle of the proposed compensation strategy is

analyzed in detail ,and the simulation model and experimental prototype of matrix rectifier are established.

Simulative and experimental results verify the feasibility and effectiveness of the proposed compensation

control strategy.

Key words: matrix rectifier; current space vector modulation; feedforward control; fuzzy control; abnormal

condition; compensation
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