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Fig.1 Generation principle of common-mode voltage
in five-phase two-stage matrix converter
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Table 1 Common-mode voltage for different vector combinations

LRSS LR i o IRAEYE SEPNIER

V,(00000) o, [-V/3V,,/2,0] 3V,./2
Vi(10000)  (v,+4v,)/5  [-343V,,/10,43V,,/10] 343V,,/10

1,(ab) V,,(11000)  (20,+30,)/5  [-J3V,,/10,43V,, /5] BV,./5
° Vys(11001)  (30,+20,)/5  [43V,,/10,343V,,/10] 3v3V,,/10
Vp(11101)  (4v,+v,)/5  [343V,,/10, V13V, /5] J13V,,/5

Vy,(11111) v, (V3V,./2,V..] Vin

V,(00000) v, [-V/3V,,/2,0] V3V,./2
V6(10000)  (v,+40,)/5  [-343V,,/10,¥3V,, /10] 343V,,/10

1, (ac) Vy,(11000)  (20,+30.)/5  [-/3V,,/10,43V,,/5] 3V,./5
Vo5 (11001)  (3v,+20.)/5  [V3V,,/10,3Y3V,,/10] 343V,,/10
Vy(11101)  (4v,+v,)/5  [343V,,/10, /13V, /5] V13V,,/5

Vv, (11111) v,
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Fig.2 Space vector distribution of input current
and synthesis of reference current vector
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Fig.3 Synthetic principle of fundamental output

reference voltage
A A e,

LR sk B AT SR, 3 Y Y A5 ] L TR Ok B
THAR R AN K b 1] A3 B, 18] A3 A R i
AR RS AL AR, G0 VIR v, FTRR R 3
UM 25 B FL R O £, fH T A3 Al R R R s P i
K& PRENE 3 WA RPN E
JAAINI N, HHAK SRR

‘VL‘/‘VM‘:‘Vil‘/‘vg‘:1'618 (10)

Hob v VRV VE SR  E R i B ROk 4
SIS viRR/SH S CHITLIPS NS

DASEUE S 0 2 2% B RS 50 1 B X R 3, st
FPHISHZRIE V VsV, Vi VX 4 PR
AR, A RUFE R A 3 TR [ 4 KT
XFIE Y 3 PRI R G L T 3 YOKIE, 3 YOR R =
AR BEWE 4 Pk,

E4 3REEXES
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Fig.5 Double-side pulse modulation diagram
of proposed strategy
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Fig.11 Waveform of common-mode voltage

with conventional strategy
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Fig.10 Waveforms of output five-phase current
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Fig.12 Waveform of common-mode voltage

waveform with proposed strategy
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An improved two-phase stationary frame EPLL
ZHANG Guoqing' , WANG Guizhong®, WU Zhiqgi’, YU Tongwei’ , LI Ziliang’
(1. Department of Electrical Engineering, Harbin Institute of Technology , Harbin 150001, China;
2. Industrial and Technological Research Institute of HIT( Zhangjiakou) ,Zhangjiakou 075400, China;

3. Electric Power Research Institute of State Grid Liaoning Electric Power Supply Co., Ltd. ,Shenyang 110006, China)
Abstract ;: The harmonics, unbalance and DC offsets in grid voltage may cause the periodic ripples in the amplitude,
frequency and phase angle estimated by the standard o8-EPLL( two-phase stationary frame Enhanced Phase Locked
Loop) . Especially,the DC offsets may generate the periodic ripples at the fundamental frequency , which is hard to be
filtered by the low-pass filter. An improved oB-EPLL is proposed,in which two DC offsets detection integrators are
introduced in the two-phase inputs side to eliminate the DC offsets and the cascaded delay signal cancellation filters
are respectively introduced in the amplitude estimation loop and frequency estimation loop to eliminate the effect of
input harmonics and unbalance. The detailed theoretical analysis and experimental results validate the validity and
feasibility of the proposed improved o3-EPLL.

Key words: non-ideal grid; fundamental information detection ; two-phase stationary frame enhanced phase locked
loop ; DC offset integrator
P
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Modulation strategy of common-mode voltage for five-phase two-stage matrix converter
WANG Rutian,ZHAO Yanfeng, MU Xingjun, WANG Xue,LIU Chuang
(School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China)
Abstract: The mechanism of common-mode voltage of five-phase two-stage matrix converter is analyzed. An
approach is proposed to reduce the common-mode voltage of five-phase two-stage matrix converter. The SVPWM
(Space Vector Pulse Width Modulation) method is adopted at the rectifier stage,and two maximum positive input
line voltages and zero voltage are selected to synthetize the DC-link voltage in each input segment. The four-vector
SVPWM method is adopted at the inverter stage ,and only two maximum and two medium adjacent vectors are selec-
ted to synthetize the output reference voltage vector with a certain proportion in each output sector. At the same
time , there is no zero voltage vector in the output,and the voltage modulation ratio is regulated by adjusting the mo-
dulation factor of rectifier stage. The proposed method not only reduces the common-mode voltage ,but also reduces
the switching loss.

Key words : five-phase two-stage matrix converter; SVPWM ; zero vector ; common-mode voltage
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Fig. A1 Fundamental space voltage vectors distribution of five-phase inverter stage
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Fig.A2 Segments of input three-phase voltages.
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Fig. A3 Third harmonic space voltage vectors distribution of five-phase inverter stage
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Fig. A4 Experimental platform of five-phase two-stage matrix converter
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Fig.A5 Experimental results of proposed method when m=0.8
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Fig. A6 Experimental results of proposed method when m=0.6
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TableB1 Simulation parameters

4 SHUA
i N FL T A 1 220V
HINATR 50Hz
i A R A U 154V
it AR 20Hz
AN DED LK 0.2mH
B NJEBY HL ¥ 30pF
ik g 200
B L 25mH

* B2 LIS
Table B2 Experimental parameters

ESHA ZHUA
o N H A R 100V
LIPS 50Hz
A AR 20Hz
BT NDEB LI 1mH
i NDEE HLAE 20pF
ik g 180

SR L 15mH
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