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Fig.1 Topology of SS-MC circuit
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Fig.2 Principle diagram of SVPWM for

rectifier stage
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Characteristic analysis of high gain matrix converter based on split source
CHENG Qiming',ZHANG Xin',CHENG Yinman®,LAI Yusheng',SHEN Zhangping'
(1. College of Automation Engineering,Shanghai University of Electric Power,Shanghai 200090, China;
2. North Power Supply Branch,State Grid Shanghai Electric Power Company,Shanghai 200041, China)
Abstract: A new type of split source-matrix converter (SS-MC) is proposed to address the voltage transfer

ratio (VTR) limitations and the complexity of existing boost-type matrix converter (MC) structures due to

the use of multiple components and complex modulation. The structure uses inductors, capacitors and three

diodes to replace the DC link components in the two-stage MC,thereby forming a split source network that

eliminates the need for additional direct-pass duty cycle. The topology and operation principles of the SS-

MC are analyzed,and the space vector pulse width modulation(SVPWM) strategy is described,with the pro-

posed charging prediction-based model predictive control (CPB-MPC) strategy to overcome the drawbacks of

SVPWM strategy. Simulative and experimental results show that the proposed SS-MC structure can achieve

a high VTR using conventional SVPWM, but the passive components exist large ripples. The use of the

CPB-MPC strategy can effectively suppress the ripples and improve the output power quality of MC.

Key words: matrix converter; voltage transfer ratio;split source;space vector pulse width modulation; model

predictive control
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Table A1 Switching states and corresponding space vectors of rectifier stage

St S Si St Sts Ste IS
1 0 0 0 0 1 I
0 1 0 0 0 1 L
0 1 0 1 0 0 L
0 0 1 1 0 0 I
0 0 1 0 1 0 Is
1 0 0 0 1 0 Is
1 0 0 1 0 0 I
0 1 0 0 1 0 Iy
0 0 1 0 0 1 I

VE: Si—Sw6 Fl Si—Si6 7 MR R BT BTF 5% Sri—See FIF AL FF I Sit—Si6 IR,
NIRRT, 0 BEFRRET

RA2 FETRFRRSREZERE

Table A2 Switching states and corresponding space vectors of inverter stage

Sit Sio Sia Sia Sis Sie EIES

1 0 0 0 1 1 Vi

1 1 0 0 0 1 V2

0 1 0 1 0 1 Vi

0 1 1 1 0 0 Va

0 0 1 1 1 0 Vs

1 0 1 0 1 0 Vs

1 1 1 0 0 0 Z

0 0 0 1 1 1 Vs

Vl Sn_] S,z_i_ ' Sis

fe o e

5ﬁ; _____ [
”1177 Bl 1 Sell K Sd
e |

(a) Vi ST BIFF R IRZS

L mT T |

i | 3
N L | Vg SI.J Sd@ Si
| L | |

| : —

kiSRS uddl — _t‘% —:
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Fig.A1 Circuit structure under switch states corresponding to Vi and Vs
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Schematic diagram of equivalent modulated wave and carrier wave
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Fig.A3 Switching sequence of SS-MC
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Fig.A4 Flowchart of CPB-MPC algorithm
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Table A3 Comparison of different MCs
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Table A4 Experimental parameters of system

24 Hifl e Hfl
IR uyV 50 FiE UK Ly/mH 5
IR fo/Hz 50 A RU/Q 13.5
S EIRHLZE C/uF 75 AR fo/Hz 25
Sy B IR LK L/mH 22 TFRAE fJkHz 10
JEB A Co/pF 50 KEEFIA Tops 10
JEDE HLUK LymH 1 LESY g 0.025
FHLJE FLFH Ry/Q 8
Fundamental (25Hz) = 167.5
30 ! THD=113.91% ZS-MC
N
?c“n
=
0
30 [ Fundamental 25Hz) =217 SS-MC
THD= 105.86%
NS
215
=
0 .__..u.u.lall.llhl AN ‘
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Fig.A6 Spectrum analysis of line voltage
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