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Fundamental Consideration of Suppression Control for Snubber Voltage of Three—phase to Single—phase Matrix Converter

Hiroki Takahashi,
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Fig. 1. Three-phase to single-phase matrix converter with a clamp
snubber as a cell matrix converter.
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Fig. 2. Control block diagram to suppress snubber voltage.
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A F—2 v RIS, TOBE TR, ARscit Table 1. Simulation parameters.

VIR TRAET 27280, A A ¥ 72 LEERET D, Input voltage 690 V | Rated output voltage | 597V
3. YIal—iguEER Rated power 200 kVA Load voltage 0.7 p.u.
H11T0 2 a e a LA AR BB 7 DT Input frequency 60 Hz Output frequency 80 Hz

JE I 80 Hz DS A I T B HET X % & 5 12 ACR JGZ % Input filter inductance |  10% Load inductance 5%
800 Hz L 4%, F7-, ANEFICE £ 15 BHIE I IREIR Input filter capacitance| 20% Carrier frequency 10 kHz
Damping factor of R, 0.3 Current command 0.6 p.u.

OJERPEEIT(), (2L Y 100 Hz, 220 Hz & 72 %,

3 I HAHE I AIREHHE R D -5 I 2 777, 1K 3(a) 234l
7L, K30 HEHYORBRTHD, i, 3 DA
DER il IF ¥ VTS 25O THAAD o — /A7 ¢

Snubber resistance 952 QQ | Damping factor of ACR 0.7

Snubber capacitance | 1000 uF |Natural frequency of ACR| 800 Hz

Input R-phase voltage v;, [V]
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Input R-phase current of matrix converter 1mc [A]
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55.3%, 5550 & /2%, & BIT, 7 L4 7 LOFREFAL T 400 CHIRSHL
13 975.8V L 72D AT RFBIEMN 155%MM L, 1127V ¥ CTL _408/\/\/\/\/\/\/\/\/
35, 2k, ZOROMHJIEG THD (Total harmonic 1200 Snubber voltage Ve, [V]
distortion) X 7.3% & 72 % ﬁ‘i, Z T v IS AR E S IREN R S 1100 S G ’
#iab/%hﬂmﬁ% IZHLNT ACR DAMILE 725 72 1009 20 40 60 80 [ms]
Thd, LnL, M 3O)OFERLY, HHEREZOTEY (a) Without the proposed control.

b kT |mc IZ&EENDH 100 Hz, 220 Hz EJZ DEENEN Input R- phasevoltagev.n V]

33.3%, 42.1%IZ E THIHI TE 2, ZHUTK Y, AT NEET 508 \ /\ // \ \ / \ / 3

1065V 20, W2 LOBRLE ERSE ARERTE 500 Input R-phase cur;ent of\matﬁx converter i [A] i
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WHTHD 027 7 25T, 74 WS LERELTHET 4 m£h14 qu FiJ“LJ ~- wwbm

I CEBE Ve O E E 5 BFE NIRBIR A K& < 7257 1200 Snubber voltage Ve [V]

b, Wi LOBAIE AT NEIEN 155%8MT 5, — 7, 138 —

T s LK U ORI 5 AIREI 2 W0 & TR 0 20 40 60 80 [ms]

NEELAEZMHIL, LRSE 10%L FITEBTE 5, 1€ (b) With the proposed control.

5T, BEEICL DA FANBEIESEIELT 4 L2 L 2 Fig. 3. Simulation waveforms (Ls = 10%).
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