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An Improved Two Line Voltage Synthesis Control Strategy of Matrix
Converter
Ma Xinghe' Tan Guojun* Wang Xudong' Yuan Shiying' Zhao Junying!
(1. Henan Polytechnic University Jiaozuo 454000 China 2. China University of Mining &
Technology Xuzhou 221008 China)

Abstract Commutation failure and output waveform distortion caused by lots of narrow PWM
pulses which are generated using the traditional two line voltage synthesis strategy when the expected
output voltage is low. Aiming at this condition, an improved line-to-line voltage strategy is presented
after analyzing the characteristic of the traditional strategy and the mechanism of commutation failure
caused by narrow pulse. With the improved strategy, the expected output line-to-line voltage is
synthesized by the middle and minimum input line-to-line voltage in a sampling cycle. The number of
narrow pulses can be reduced about 80% when the expected output voltage is low. The voltage error
caused by the PWM pulses whose pulse length is shorter than a commutation time can be reduced,
which decreases the harmonics of output voltage and input current. The control performance of matrix
converter under low expected output voltage condition is improved. Finally, computer simulation and
experiment proved the correctness and validity of the improved control strategy.
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Fig.1 Topology of matrix converter
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Fig.4 Switching module with short-width pulse
3.2 EERIREE & RRER

PCUAGL T35 2 XA HYJG FHB 7 epase=emaxs
emia<<O BTGB, 3t g 2 ok i 7% B JE ERL #4345
¥ D M (2 BE5HR

1
Aumax =F[(T2 +7:l)(emid “Chin )+7j°> (emax ~€mid )] QR
S

1
Ay =F [(Tzz + 14 )(€mia —€min )+ 123 (€max —€mia )] (12)
S
>{%JE EE Aemid:emax_emid *D Aemax:emax_emin éj\%lj %

BN emia—emin M emax—emiar I I 70 BEEUE K
I A L . W T A0 Ty 22

A
T, =T, “mex (13)
a(emid - emin) + (emax - emid)
A .
Ty, =Ty * mid (14)

a(emid - emin) + (emax - emid)
N ORAIE S A\ FE S A EL G A [ AR A K B A I 5%
B, 3013 fisl (14) P a i
a=T2+T4=T22+T24=emax (15)
I Ty ©min
DA X H s 5 SR R T R B 1B 5 s
E[EF' T]:T5:T6:T7:(TS—T3—2T2)/4 ;FD T2|:T25:T26:T27
:(TS—T23—2T22)/4 ﬁ%@%iﬁ/‘] lJ_:l"fI‘?[:Ko Hﬂ?ﬂﬁiﬁﬂ‘]ﬂﬂ
LIS A5 BRI AE 1 AT 5 Ji 391 A AS i ] 5 S e i
BRNMITER, L FRE & 23t PWM IR
. K C13) ~K (15 BEE
2eminAl’tmax

2
3ei,

T, =T, (16)

T23 — TS 2eminAumid

2
3ei,

17

T, = T Swax"Vmax. (18)

(a) HORAHIABIET PWM JF R

T 22 Atiia I24

I
il Ni=s
S _
Sa_ o — - —
Su_ T  ——
Su | — —
Sz p— T ,,,

Sis
YT T (T Ts
Ts

(b) A B PWM JT R
Bl s St SRR PWM JT R
Fig.5 PWM switching pattern of improved
control strategy

i (160 ~3 (19) w3, FAmEm %
6 IR emia WA BREL T o CSat 28 il SR M £ Hi N0 i
o X B S EGERMAH [R], ANF AR — AT R
FMZ W, SAThREHEERT PWM K, —
SEREE BRI R R FE

4 HESH

FIFH Matlab/Simulink 47 BCHCEE X A3 H I il
MG AT AT, [R5 B A% G0 00 Ha R 92 A0 i adk
BUHL A RN o A LSRR TN R = AH A H
JEWEAE A 220V, HIZN S0Hz, 15 H AIH HE
ME{H 35V, A 25Hz; FFRAIER 10kHz; A
JEVE R SmH, JEP RS SuF, FHJEHFH 15Q;
A FRBRIR AR 10Q, HECH 10mH. K
TR R T 8us A K. FE ATk
WA (FETERMEFSG T 1A EENNT



130 EE 3

4

R 2009 F 4 H

Sus HIBKPPECED SN . it FE AL T e AR R
(THD) #ffs. &l 6 Jyth 4t i il Sms i f A\ A
BOBE, B 7 9 Bosk XUR I 5 BRI 0 A AR 4 L
Bt .

* AT HIREE R

Tab. Comparison between two control strategies

THD (%)
ECa 7 Jik b H 4
i H ) LN
& G5 X H, A B S s 863 8.22 12.34
CECHE ) O L Al R 127 3.25 4.74

5 SKIG4E

Wil T 3T dSPACE JyF 2l 5 A HLSE 56
P&, LIS MR BB SmH, EHHE
AN 5uF, PHJBHBHN 15Q; =X FRBE IR 7 4
FH

5
< 0 VW
0.02 0.04 0.06 0.08
{3
(a) HNHLA
4

Uil k]
HE A AT (%)

| TP— . . lL
J/kHz

(b) FN R

0.02 0.03 0.04 0.05
t's

(c) T rL i

W MR G
EHiAE (%)

(d) f H HLR A

200
0
2 |
200+ 1
—400 . . . -
0.024 0.026 0.028

s

(e) b & mE URMBR
Bl6 AL GE00H A BRI 5 %
Fig.6  Simulation waveforms of traditional two line

voltages control strategy

5
=0 \/\/\./
-5 L 1 L L L
0.02 0.04 0.06 0.08
s
(a) HiAHL
2

kg B
R AT (%)

T llJ“”L |l 1
8 1

bk
0= 4 2
J/kHz
(b) N HLIR AT
5
o0
5 i i i i i
0.02 0.03 0.04 0.05
ts
(c) %t HLIR
@ g 08
o
£ 04
EE
o
0 b, AL
0 4 8 12
f/kHz
(d) Hin s A
200
0
Z
N -200

=400 - L
0.024 0.026
s
(e) farth &k (JRBRD

7 O XU I A BRI A

0.028



F24LE4W LhRT S — Al St A0 R P A 4 8 XU H e A Rl A% ] SR 131

Fig.7 Simulation waveforms of improved two line
voltage control strategy
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