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Simulation of Matrix Converter Using PSIM
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Matrix Converter(MC) for the PMSM is simulated by
the PSIM simulator. A lighter L-C filters are installed
at the input side of the Converter to remove the

current harmonics around the switching frequency. In

modelling the Matirx Converter, the PSIM is the
powerful tool that the basic researches can be quickly
performed within the given periods, because the
simulation calculation by PSIM is very fast, compared
to other simulators such as Matlab, Saber, and Pspice.
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Fig. 1 Current waveform and FFT at the input side of AC/DC
converter "
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Fig. 2 Current waveform and FFT at the input side of Matrix
Converter
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Fig. 3 Construction of 3-phase Matrix Converter

2 =Foxe Y

5 ZAvHe 9% PMSM
(Permanent Magnet Synchronous Motor)9] 443 &4
£ PSIME o] &3t Bdgsiglon, PSIMe ¢t

2
Y % e 0Ust Ao wdoz dsds A

2. EZA HHE
21 EZA HHEl2 B2HE
MEds AEe] g5 329 HpEe A0
(2)¢ o] 3EAT
7 %(Uab'{'vbceﬂ”/s'f'v 614”/3)—— V e (1)
—_ 2

M=V (3

7:~=%(z +i,e?R4i B PY=1 " (3)
=2 tige By oMY =] o
0 3 A 0 (4)
MEH2 ZA¥E 9 Y= Add Y AZdd7] 4&
o JHSL g2yt HoMe ¢ Hu, FHEL R
glol] A& AHE FFaNok str] wiel Mgzt

lojM e ¢ "k oleldt 21 & wEsly] HaMEe 27
74A1e] A9% zFo] PR, o2t A9A 2§ ol
o ozl Egdygde 2 JHEAFHAHE ® 19

o] Ao

%19 8 FEHE 498 FHAE o &de
2 379 Mz Agd 4 gl 2% [(A B,
C)9 187 mige &3t “-‘IEH 67028 AAst OF
Ie o HHE ZA% E 1o dsdHe 29443
Y7 e dolojade 19 49 O¥ 59 &
Alg]ol gtk

¥ 1, 2203 g0l ME MY M7 e

Table 1. Voltage and current vector according to the
switching combination
2% |°l&|ABC Vo Qo I, B,

abc v, a; i, 8,

ach -v; —a,+4x/3 i, -8B,

: bac -v; —a, i, —-B.,+27/3
bea v; a;+4n/3 i, B,+2n/3
cab v; a;+2x/3 i, B, +4x/3
cha v, —a,;+2x/3 i, —-B,+4n/3

IP}{abb| 2/V3v, 7/6 2/V3i 4 — /6
IN | baa | =2/V3v,, 7/6 —2/V3i , — /6
P | bec | 2/V3u, /6 2/V3i /2
oA
2N |{cbb | —2/V30, 7/6 —2/V3i4 72
3P| caa | 2/V3u, /6 2/V3i 4 72/6
3N | acc | —=2/V3v, /6 —2/V3i, Tz/6
4P | bab | 2/V3u, 57/6 2/V3i, — /6
4N | aba | —2/V3u, 52/6 —2/V3ig, ~ /8
5P | cbe 2/V3u,, 57/6 2/V3i, /2
0B
5N | beb | ~2/V3v,, 5x/6 —-2/V3i, /2
6P | aca | 2/V3uv,, 57/6 2/V3ip 77/6
6N | cac | —2/V3v,{ 51/6 —2/V3iy 72/6
7P | bba | 2/V3v, 37/2 2/V3ic — /6
N | aab | —2/V3v,, 3n/2 —2/V3i, — /6
8P b | 2/V3u, 3n/2 2V3ie | w2
oc
8N | bbe | —2/V3u,, 3n/2 -2/V3i, /2
9P | aac | 2/V3v.. 3n/2 2/V3ic Tx/6
ON | cca | =2/V3v, 3n/2 -2/V3i, /6
0 | aaa 0 - 0 -
| 0 | bbb 0 - 0 -
0 [ ccc 0 - 0 -
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Fig. 4 Output voltage vector
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Fig. 6 Overall block diagram of Matrix Converter
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Fig. 8 Speed, Torque and current waveforms of Matrix
Converter
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