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Passivity-based control for current of input side in matrix convertor
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Abstract: Because there is no DC loop in the matrix converter, a matrix convert is sensitive to the disturbance in the grid
voltage and the disturbance of the load. To deal with this problem, we develop a passivity-based controller in the input side,
and introduce an appropriate damping to the control loop to improve the characteristics of the matrix converter. Besides, the
structure of the control system is simplified by reducing the model-order, facilitating the implementation of the controller.
Simulation results show that the input current maintains the sinusoidal waveform under the disturbances in input voltage

and from the load, thus causing no pollution to the grids.
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Fig. 1 The equivalent topology of matrix convertor
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Fig.4 Current waveforms under asymmetrical input voltage



ERE

B e S I S R AN E RN ot/ 1051

Mag

PRI L L

0 1000 2000 3000 4000 5000
4% / Hz
Fundamental (50Hz)=4.093, THD=4.041%
K5 S NSRRI () ak B AT ]

Fig. 5 Phase a current spectrum under asymmetrical

input voltage

3 000 T T T T T T T T T
Z 2000

o 1000+ -

2 0.13 0.140.150.16 0.170.18 0.19 0.20
t/'s

U L
0.10 0.11 0.1

Y

10 0.110.12 0.13 0.140.150.16 0.170.18 0.19 0.20
t/s

2
1
0
jl
¢

=,

i /A
T ©  ah

10 0.110.12 0.13 0.140.150.16 0.170.18 0.19 0.20
tls
Bl 6 i NASKERR I PR 4 N\ Th 2630 T
Fig. 6 Input power waveforms under asymmetrical

input voltage

Pl 4 A A\ FELR IR, H AT i, A N FLA IE
SZRIE, WA Th oy & o IRIRAE, KD 2N E,
SEPLT SR D ZE DA . SOk i A\ aAH HL L R A
BT B, T A FLIAT IR TR 2 iR 4.01%, 1L
/N 6 T AN TP, fi NAT D D% 452000 W, G
DT 0, D2 EORFE 1, S N3 b v e fE AR
RF. A1 FL 4 BB, 7 N U A IR RS R, B
N HLATIAR N TE 52, WS B8N, DA D IR
A
4.2 B S X FR 4 Dl (Situation under asymmetri-

cal output)

BE ZAHAM BRI A Ry = Ry, = 15 €,
R.=10Q,L, = L, = 12mH, L, = 10 mH. 1j K&
S5 R BT~ 7R, H A, fa N AT AR R RE A
ESZPIE, MR 7 A%, WA DR B L.

ONaAH HLG IR % B 8 0 3.38%, WA/, HINA
Do i Th, BTN %. i E 4 R0
WA, A AN T I, PR A A R A
AR I SR L L s ST, 0 T
(ENARE 7wl 1R 7l R )-8 6 ol 1 SRS R S o
REAME TR I 72, i 2 BLAR R 8OR.

<
—
-

6
4
2- -
UO.IU 0.11 0.1

2 0.13 0.140.150.16 0.170.18 0.19 0.20
t/'s

<
_é.l{) 0.110.12 0.13 0.140.150.16 0.170.18 0.19 0.20
t/'s
< 4
_[]2.10 0.110.12 0.13 0.140.150.16 0.170.18 0.19 0.20
tls
7 A AR RRIN R N R B
Fig. 7 Current waveforms under asymmetrical output load
T T T T
)
S
= H

liobtl il s L L
0 1000 2000 3000 4000 5000

#i#% [ Hz
Fundamental (50Hz)=4.087, THD=3.38%
B8 AR o

Fig. 8 Phase a current spectrum under asymmetrical

output load
3000 T T T T T T T T T
B 2000 kv i R A
o looof -
09]0 0.110.12 0.13 0.140.150.16 0.170.18 0.19 0.20
t/'s
3 IOUG T T T T T T T T T
500 .
~— () PN A A s A A s A A A s ARSI A AT Y mnna
S -500 4
_]00&} 1 1 1 L L 1 1 | L
10 0.110.12 0,13 0.140.150.16 0.170.18 0.19 0.20
t/s



1052 Bom o s N A

07 %

1.5 T T T T T T T T T
& Lo
0.5 -

ke,

U 1 1 1 1 1 1 1 1 1
(’?10 0.110.12 0.13 0.140.150.16 0.17 0.18 0.19 0.20
tl's

S RIS R E T PNIE 75
Fig. 9 Input power waveforms under asymmetrical

output load

5 458 (Conclusion)
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