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A Study on Space Vector Modulation Method to Improve Input Power Factor
of Matrix Converter
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ABSTRACT

It is very important to design the input filter optimally in matrix converters. But, the input power factor is
deteriorated in spite of the optimal filter design due to the existence of inductor and capacitor included in the
filter, and it is hard to keep high power factor in the whole operating range which is one of the major
advantages of the matrix converters because the power factor is changed according to the output frequency and
the load current. In this paper, we introduce the new space vector modulation method which can preserve the
input power factor almost unity even though the output load or the output frequency is varied. It is also
presented how to implement the proposed method effectively.

Key Words : Matrix converter, Space vector modulation, Input filter, Power factor, Displacement angle
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Fig. 2 Equivalent filter circuit per phase
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Table 1 Switching configurations of Matrix Converter

Group | Vector | A B C vV, o i; B
+1 a bb 23ve, 0 231, -1/6
-1 b a a 23ve 0 -23i,  -n/6
+2 bcec 2Bvee 0 2/3i,  nl2
2 cbb 23w 0 | 2Bi, 12
+3 caa 23 0 2/3i,  Tn/6
-3 acec 23V 0 -2/3iq  Tnl6
+4 ba b 2/3vy,  2m/3 2/3ip  -m/6
-4 aba | 28w 203 | -2Biy -n/6
+5 cbe 23vee T3 203y w2
! -5 beb | 28w 203 | 283y a2
+6 aca 2B3ve  2m/3 2/3ig, Tl6
-6 cac 23ve 203 | -2/3i4 Twl6
+7 bba 2B3ve 413 2/3ix. -nl6
-7 aab | 28 413 | -2Bi. -n6
+8 cchb 23vye  4m/3 2/3ie w2
-8 bbc | 28w 43 | 2Bix a2
+9 aac 2BVe  4nl3 | 231 Twl6
9 cca | 28v. 43 | -2Bi. 76
0, aaa 0 - 0 -
11 0p bbb 0 - 0 -
0. ccec 0 - 0 -
X abec X X X X
X ach X X X X
. X bca X X X X
X bac X X X X
X cab X X X X
X cba X X X X
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Fig. 3 (a) Output voltage vectors (b) Input current vector
in the same sector with input voltage vector
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Table 2 Switching patterns for input voltage vector and
input current vector in the same sector

FH

e AdE | Sector 1 or Sector 2 or Sector 3 or

Sector 4 Sector 5 Sector 6
ZEAqheN| b | t2] t3| ta| t1] to| t3] ta| t1| 2] 3| &4

sedtord or| 71 49| +1| 3| +9| -8| 3| +2| 8| +7| +2| -1

Seclor 2 or | 4] 6| -7| +9| -6| +5| +9| -8| +5| -4| -8| +7

Sector 3 or | 1| 43| +4| -6| +3| -2| -6 +5| 2| +1| +5| 4

Seclor 4 0r | 471 9| 1| +3| -9| +8| +3| -2 +8| 7| 2| +1

Sector 5 or
éectorZ 4| +6| +7| -9| +6| 5| -9| +8| 5| +4| +8| -7

edtor bor) 11| 3| -4| +6| -3| +2| +6| -5| +2| -1| 5| +4
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Fig. 4 (a) Output voltage vectors (b) Input current vector
in the different sector with input voltage vector
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Table 3 Switching patterns for input voltage vector and
input current vector in the different sector

Sector 2 or
Sector 5

Sector 1 or Sector 3 or
Sector 4 Sector 6

FEAGAER\| 61| | 3| | G| @] 3] 4| | ©] 3| tu

Sedtor L or) 71 48| +1| -2| +9| -7| -3| +1| -8| +9| +2| -3

Seclor 2 or || 5| -7| +8| -6| +4| +9| 7| +5| -6| -8| +9

Sedlor 3 00 1| 19| +4| -5| +3| -1| 6| +4| 2| +3| 45| -6

Sector dor | 47| 8| -1| +2| -9| +7| +3| -1| +8| -9| 2| +3

Sedlor.5 or 4| 45| +7| -8| +6| -4| -9| +7| -5| +6| +8| -9

Sedor 6 o 11| —p| -4| 45| -3| +1| +6| -4| +2| 3| 5| +6
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power factor
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