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Input Current Waveform Improvement of Indirect Matrix Converter
Based on Leading Current Compensation
Yohei Kubota®, Toshihiko Noguchi (Shizuoka University)

This paper describes an improved strategy of an input power factor and a total harmonic distortion of an indirect matrix
converter. Two-phase triangular carrier modulation technique is applied to the input and the output to prevent interference due to
zero vectors of the both sides. In addition, this paper describes that the indirect matrix converter can not achieve a unity input
power factor operation and harmonics reduction at a low-load range because it has a real DC bus. Therefore, the leading current

compensation is applied to solve the problem at the low-load range. The improved operation characteristics are confirmed

through computer simulations and experimental tests,
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Fig. 1. Indirect matrix converter.
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Fig. 2. Control block diagram.
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Fig. 3. Current vectors of current-source rectifier.
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Fig. 4. In-phase and two-phase triangular carriers.
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Fig. 5. Input part of matrix converter.
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Fig. 6. Unity input power factor control.
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Table 1. Relation between current vectors and
DC-bus output voltage polarity.

Voltage Positive output mode Negative output mode
Sectors | (max—min) {max—mid) (mid—min) | (min—max) (min—mad) (mid —max}
B2, 6, PNO PON ONP NPO NOP OPN
6, 6 PON PNO OPN NOP NPO ONP
6y, 05 OPN NPO PON ONP PNO NOP
Os, 0 NPO OPN NOP PNO ONP PON
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Fig. 7. Limit of unity iput power factor control.

HALLS ET%, DMC DA THALET /S A AR
Thalzdh, FOETEHFLTHEEIRY, LaL, B
FAA v FOLTHR L7z IMC D&, Bt ANE
ETa-bABNEEZHATH I LixTERY, A
F— FABRENT L X TIHEFR S AEENREIAICE
LRy, AHERICERZRIET, B 7ISRLE | SEkof
Eitn/6 ThDHID, ¢<x/6 ETHEIMC TAHHE 1
BATETHS. LoT, AROFTIEREEEMNE
— K NOP, ONP, NPO D#H TEH~Z bV I, 2BHRTD
ZEEFRTRETH S,

AEH IR 6 VKA TROLZLBTED,

¢=meﬁ£] ®)

*

Iq
LI AAERIBERESETHY, GO)TRLEL I ICAWE
AL VBT R, LEBoT, ¢BKRELRHOITRA

HESTHY, ANBEHRELZERTA7DOMEEM L2
HhiEh by, EICHRSICTET LI,

. 1 .
1, =\Ar,-—1 9
q [ ﬁ d 9

L L, BAMHRIHICAEEE— FABRS LW RVRME
ThHe=rl6 LRBEICL BEZDH, TO LD ICHEHiE
Lilx 5252 LT, ANEREHRITETREC DR,
BT /S A BEEEE RN S h 2 < 42 EIRER O BIFK
BYEBRTHILNTES, UEEFLDHD L, IMC IZB




B8 A AL
Fig. 8. Leading current compensation.
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Table 2. Electric parameters of main circuit.
34,200 V, 60 Hz

Li=12mH, ;=20 uF
(0.03 p.u., 0.10 p.u.)

Input Power Source

Input Filter

Load R=12Q,L=37mH
Output Frequency 40 Hz
Carrier Frequency 10 kHz
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Fig. 9. Simulation result of DMC at 230-W output.
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Fig. 10. Simulation result of IMC st 230-W output (conventional).
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Fig. 11. Simulation result of IMC at 230-W output (proposed).
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Fig. 12. Total input power factor (Simulation results).
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Fig. 13. Total harmonic distortion of input current (Simulation results).
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Fig. 14. Experimental result of IMC at 200-W output (conventional).
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Fig. 16. Experimental result of IMC at heavy (1.1-kW) load.
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Fig. 17. Total input power factor (experimental results).
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