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Improvement of Commutation Sequence for AC-AC Direct Converter

Kazuhiro Koiwa*, Student Member, Jun-ichi Itoh*, Member

This paper discusses a commutation sequence in which the next switching interrupts the commutation. In order to avoid a

commutation failure, it is necessary to prevent the simultaneous turning on or turning off of some switches. In particular, this

simultaneous turning on or off occurs when four commutation patterns are interrupted during the same commutation period.

Thus, the commutation patterns should be considered as the worst case. Improving the commutation sequence increases the

efficiency by 1.6%.

F—T— N B,

<~ Uy Z R =%, G5k

Keywords : AC-AC direct power converter, matrix converter, commutation

1. [FC&IC

T, RN DRT~EHEERTE L~ ) v 7 Rayv
N—=H (LA, MC)DWFZEREANIITHON TS, MC 1K
REOER T oY Efrni=o, AL Bakl &
OREHMPHIFTE S, L, MC 7 ¥ OAIRIE LA
IXBEIR 2 g KOERRA R L2V X 9 Icikiid 5
VERH Y, BIENEHETH D,

RHESEERIROET TEISZERESNTEY, AR
M7 OBIER S K L7 U3l ShTun a0, L
L, £ R"—=2DOT v REA LKL VB —F A TH
5728, WRHIBIFIZIRDAA v F 2 7 HVE 0 AT AT RENE
NHd, 2FED, ADAL TS B DAL v F~DlxE
HIMIZ, B DAL v TFnD C DAL v TF G FEbDH X
— U NBND, Lo Z = BEELTWRWES, &
JEJRAETRE B X OVEFRIEBR I L 0 2T BROB KA A
v FOWIEEZFL RN S B, Lo T, ERANREHT
OEMETZT T, BIRMRFICRO AL »F o 7RED
IAATEBRIC BRI ELRE & L OB RIF B A L 72 & 9 72 ifisin
NP =V BBETHNERDH DN, TNETIOBREH
ST ST EE SO DIRY 720,

AT, BETICAECIROAL v F v 7 ORIy —
U AIEHR L, BRI E EET 2 IR ERET D, £
DFERL, B E 1.6%HE LD THET 5,

2. ERDFRE

(2:1) ERFRDERENE
X 1 ICATREEA#ER THh D MC DEIK %77, MC DA

* R MR
T 940-2188 Mk Y J= i f7 L &% [T 1603-1
Nagaoka University of Technology.
1603-1, Kamitomioka, Nagaoka 940-2188, Japan.

© 200@ The Institute of Electrical Engineers of Japan.

ST B, HABMNIXEREA SR SN D, T
7o, MC X7 4 VA F ¥ 304 C 2 HksE L AR O
BIREBE LWL D AL v F U 7T HRERD D,

& 2(a)iZ MC @ B4y OZEAMEIEE 473, AfTIE, BIR
B O/ NEMR 2B L TR 5 BE IR 2 B0 4% 5 @,
SFY, BEETOKE k> THRAM, FRMES IO
B/RIZE AL v F2RIVIEY, BT — 2 2RET 5,

X 2(b)WCHARRI 7R 4 2T T ORI/ E — 2 2R, BIE
Y, BRBEORNERICE > TAL v F 74 5IH
Faanz 22T, BERE KRS X OB & Bk
LWk 5+ 5, L, MCIZ1 %+ 7ESIHIC
BEIFERIFARIAAL v F T T D720, AA v F DA HEH
N, TORE, 4 27 v T OB FIZRO AL > F
7 NEN 0 AT RREME DN B D

(2:2) EHREBRICRDRA v F U IHBENYRAALEISE

B 2\ CEERIAIRI IR D A A > F o ZHVEI 0 A AT RS
DALy F U TNRE =0 aRm T, BRPOAL v F o 7%
EELTCWRWES, RAAL T 47 L7720 BIRIENBK
THRREERS D, £, AXA IV T THEHEOAAL v F
DUV LD LT, A v F U ITHRTOF— 0 F
(BLOF— o F 7T & > TXBIEROEKE-I1TE
TIROBR A Z R <, T OREE, WEEE 72T E RS K

—o0C
ol

ok

— o

L o

Fig. 1. Circuit configuration of the matrix converter.
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(a) Equivalent circuit of 1step
the matrix converter (b) Basic 4 step commutation
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Fig. 2. Commutation patterns for a matrix converter.
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Fig. 3. Operation waveforms of the matrix converter.
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Fig. 4. Efficiency comparison between the conventional and
improved commutation.
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