625 B 2 W
2008 4F 4 A

=4 2R XA
Control Theory & Applications

Vol. 25 No. 2
Apr. 2008

SCE S 1000—8152(2008)02—0344—04

B AR A 00 Hs 42 ol SR s B L4 L

FE L, #

3, BHIEL, S

(FEREE TR BB, )4 ) I 510640)

FEE: DI 17 3 00 F i MR IR 37 71 90 A A e 8 PR O AR 2 S il e 5, JFAESOT SR (1 PR Lk b4 4 T
FORAFEHI R ER, SRl 07 50T, 45 th T S R, B UE T BRI 0 AT MERATE, A RE R A e (4K

T BT AN SR AL T R FEAt.
KB FERE AR Mg WU P TR AR
FESES: TM464  SCEKERIRTD: A

Double line-to-line voltage control strategy and simulation

for matrix converters

TAO Yi-bin, YANG Ping, ZHONG Guo-ji, GUO Shun-zhi
(Electric power college, South China University of Technology, Guangzhou Guangdong 510640, China)

Abstract: The switch state and control function of matrix converters based on double line-to-line voltage control method
are studied in this paper. The control table of switch state is then proposed based on “original key” . Finally, the simulation
results of voltage and current waveform are given to validate the theoretical analysis, it thus provides a theoretical basis for

the design and realization of matrix converter.
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Fig. 1 Topology of matrix converter
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Fig. 2 Sector divisions of input and output voltage
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Table 1 Nine kinds switch state and control function
I 1L III
MIN L1=2,L2=2,3 Li=4,Ls=2,3 L1 =6,Ly=2,3
L1 =5, Ly=5,6 L1 =1,Ly=5,6 L1 =3,Ly=5,6
S11 —on, S12 — by, S13 — co S11 —off, S12 — b2, S13 —c2 S11 —off, S12 — b1, 513 —c1
A S —off, Sa2 — b1, S23 — 1 S21 — on, S22 — bg, S23 — co S21 — off, Sag — ba, S23 — c2
S31 — off, S32 — b2, S33 — c2 S31 — off, S32 — b1, S33 — c1 S31 —on, S32 — by, S33 — co
uaB = boUaa + b1ugp + battac  uAB = boupp + b1upe + b2upe  uAB = boUce + bruca + baucy
% wac = coUaa + C1Ugp + C2Uac  UAC = CoUph + ClUpe + €U UAC = COUce + ClUca + C2Uch
(Uap — Upe) (Upe — Uca) (Uca — Uqgp)
| — Yab = Ubc) — WUbc = Uea) — \Uca — Uqab)
il by 3 uAB by 7 uAB by 3 UAB
[ by = (ubc Zu(lc) UAB by = (uca Z uba) UAB by = (Uab Z ucb) UAB
% Uu, — U, U, — U U, — U,
¥ o =t abA be) o o =\ bcA ca) 1o o =\ o ab) 1o
e = (ubc + uGC)u e = (Uca + uba)u co = (uab + ucb) u
4 uac A AC A AC
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PR Li=2,L2=4,5 Li=4,Ls=4,5 L1 =6,L=4,5
Ly =5,L=1,2 KL =1,L=1,2 L1 =3 L=1,2
S11 — co, S12 —on, S13 — bo S11 — c2, S12 — off, S13 — b2 S11 — c1, S12 — off, S13 — b1
é\ Sa1 — c1, S22 — off, Sa3 — by Sa1 — co, S22 — on, S23 — bo So1 — c2, S22 — off, S23 — b
S31 — c2, S32 — off, S33 — b2 S31 — c1, Sz2 — off, S33 — b1 S31 — co, S32 — on, S33 — by
uBc = boUaa + b1Uap + b2Uac  UBC = boUsy + b1Use + b2Uba  UBC = boUce + b1Uca + boUch
% UBA = CoUaa F C1Uab + C2Uac  UBA = CoUbb + C1Ubc + C2Uba  UBA = COUcc F ClUca + C2Uch
%IJ bl = WUBC bl = WUBC bl — WU‘BC
S _ (ubc + uac) (uca + uba) _ (uab + ucb)
BRi by = A BC by = x4 usC by = A
2 o (uab - 'U«bc) (ubc - uca) _ (uca - Uab)
H c1 = A uUBA c1 = 4 uBa c1 = ) UBA
o (ubc + ua,c) UpA Cy = (uca + uba) Azea T Bba),, oy Cy = (uab + ucb) BA
B A A B A
VI Vil X
PR L1 =2,Ls=6,1 Li=4,L,=6,1 L1 =6,L=6,1
L, =5, Ly = 3,4 KL, =1Ly =3,4 L, =3, Ly =3,4
S11 — bo, S12 — co, S13 —on S11 — b2, S12 — c2, S13 —off S11 — b1, S12 — c1, S13 —off
é\ Sa1 — b1, S22 — c1, S23 — off So1 — bo, S22 — cg, S23 —on So1 — b2, S22 — c2, S23 — off
S31 — b2, S32 — c2, S33 — off S31 — b1, S32 —c1, S33 —off  S31 — bo, S32 — o, S33 —on
ucA = boUaa + b1Uap + b2Uac  Uca = boupy + b1Upe + b2Uba  UCA = boUce + b1Uca + b2Uch
% UCB = CoUga F C1Uab + C2Uac  UCB = CoUbb + C1Ube + C2Uba  UCB = CoUcc F C1Uca + C2Uch
%IJ by = (Uab ; ubc)u by = (ubc ;Uca) by = (Uca - Uab)
S _ (ubc + ua,c) _ (uca + Uba) (uab + ucb)
BRi by = A by = A uca by = %)
# o (uab - ubc) (ubc — uca) (u(‘a — Uab)
c1 = A c1 = A UcB C1 = T
Co — (ubc + uac) Co = (uca + uba) ” c (uab + ucb)
2 A 2 A CB 2 = A
HH DL F o3 B R A, T 2 4 Ry A R 2 T
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3 i E 4 #Hr(Simulation analysis)
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Fig. 3 The output voltage
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