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Research of Sepic matrix converter based on double-loop control

Yue Zhou

(College of Energy, Mechanical and Electrical Engineering, Hunan University of

Humanities, Science and Technology, Loudi 417000, China)

Abstract:In order to improve the voltage transfer ratio of matrix converter and accelerate its application in the field of power
transmission, a novel AC-DC-AC Sepic matrix converter based on matrix rectification and AC chopper is presented in this paper. Firstly,
the topology and working principle of Sepic inverter is introduced. Based on the above analysis, the topology of Sepic matrix converter is
also introduced. Then, the modulation strategy used in rectifier stage and inverter stage is expounded. Finally, the correctness of the
topology and the feasibility of the modulation strategy are proved by simulation and prototype experiments. The simulation and prototype
test results show that the voltage transmission of this system can reach 1 and above, which breaks through the traditional voltage transfer
ratio of matrix converter 0. 866 maximum limit, and the system output voltage and current waveform distortion is very small, so it has
good value of research.
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Fig.1 Block diagram of combined inverters circuit
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Fig.2 Single-phase Sepic inverter circuit
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Fig.3 The topology of Sepic matrix converter
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K4 L A S F 1, f, =dl,/dU,,,
o=/ Lo ofs = 0,/1fy = dD/dL o U o it HL T (RD
[l 4 iR AR iR s s AL ), B 5 Sepic A2 e dt
o 4 R R R U AR DB, Ao PRI PP PTORS #% PT, 74
HURHLI S B8 1, X (ES HUBO R TR R AL (R 1, AHDR,
i PL AR 525 LUAR S D, DT IE H J el g i {1, £
HIRBES AL, @i Sepic ZLHugs H B K U-1(H
FE = L) AR O 2R, 4 R UL A A o 1) LT S A
L TEAR 5 RIVRY B TR A BR , SXRE 3052 B T A28 A O 2 11
i AL PR BESSAR I h 45 0 UL B

WA A R G AR I A8 R 48, T LU RER H]
— AL E RIS, O T X RO AR I s AT B A R
BT, 3% HUR AR AR 28 )P g gk

i e TT O BT B AR ST R N

x =Ax+Bu
{ (3)
y = Cx

T OB B IR 2 T FE o
x = A,x + Byu
{ (4)

y = Cx

F=(3) F(4) PR 5
{9& = Ax + Bu

(5)
y = Cx

Hrp

A=Ad+A,(1 -d)

{B:B@+Bgl—@

C=Cd+C(1-d)
A ox AR E, uw HISLIR,y A AR, d S
It,A.B A, A, B, N B, hEBH . R ET RS
AR M, X BLBC A S TR | A bl IR A AR B K K AR
AR R A S A R, B
X +x
u=U+u
y=Y+y
d=D+d

LG (3) ~ (7)), I f:

(6)

x =

(7)

[(B,(D+d) +B,(1 =D -4d)](U +u)

{Xﬂé = [A,(D+d) +A,(1 =D -A) (X +3) +
Y+y=[Cd+C,(1 =d)](X +x)

(8)
T
{X:AX+BU:O (9)
Y = CX

X HL 22 P Bl (4 RN K 3 (9) AR TR -



-1510- SRR ¥

{é - AR +Bi + (A, -A)dX + (B, - B,)dU
P+ (C, - C)ax

<
1
Q

(10)

3 HEHR

¥ FH MATLAB/Simulink & S pRECSE 3 s 25833
FOTET™ . RGO ESEALE T R = A
C,= C, =54 pF;

/\EE/IE U,, =380 V(50 Hz) ;1% C, =

54U H W 5531 %
UL, = L, = L, =130 WH; SATRBH G R =50 Q38

JEANRPE I BB P, =5.538,1, =4.99 x 10" ; A i N FF
PSR ZEB P, =80, 1 =8.44 x 10 ° ; PWM FF KM% f =
20 kHz,

&5 iz Sepic MC i A% 55 73 5 v — A1 XU PR 45
il fs B R AR 5 2 2K, S5 A R IR (E N
200 V, 45543 5 R 25 .50 F11100 Hz (K% H i TE KA
mE 6(a) ~(c) Fim. B 6(d) S K IE{E RN
400 V, 4TiZ15 K 50 Hz 1% L E BOmiE A

(1)
pwm2 gl
2

SR

S —HHRUPH R il Ay LAY

Fig.5 Simulation model of single-phase double-loop control
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