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High Efficiency Three-Phase Inverter for Motor Drive using HEECS Chopper
Yoshiki Nasu™, Hadi Setiadi, Yasuhiko Miguchi,

Hidemine Obara, Atsuo Kawamura, (Yokohama National University)

This paper presents a high conversion-efficiency three-phase inverter used as a motor drive. The inverter consists of three
HEECS choppers and two batteries as the dc sources. From the results of the experiment, a conversion efficiency of up to 99.5%

was measured.

F—TJ—F: @BEE, A=, B—FE), T LA L N—H

Keywords : High efficiency, three-phase inverter, motor drive, multilevel inverter

1. [ZL®IZ

UA K¥y v TR0 BRSNS ADHBUZ LY,
T LAOVREIEE G RO @A v oN— X BEO #H S F 23
HEL L CTE 7200, (1-4)TIEHATBARMK~ B S d 2
EBIEE L THAEB IO T HOD R WIEKE Th 5 23,
5,6 PWM ERIC L HE—FBRENCTH D, BHHIL, ~/L
F LNV OEFEEE R —IZT 52 L8 D 99.7%% #
2D R EAR A /X — ¥ (HEECS A » /X— 4 (High
efficiency Energy Conversion System)) % 45 L 724, Z D[B]E
FRITHMATHY, LrbRMERHROTLC 7 4 V52 %
EATWD, RISCTIE, ZaT— & BRENH =401 v 3—
B TR SHETZbOEHET 5,

TRREIFKIT, 2 IR HEECS =44 /3 —& LT, &%)
2 BEIF HEECS Bk A R —Z &R L TV A< /LF L
~AOVERNREET g v 2S(HEECS F 2 v S EMEEN5)% 3
BHWEZMA U= DR E > TV D, ZOH LW
[ h AR e o — I IHEE CH Y, EENIHEFTEDLDT,
T HAMICE L TR EFERTHE L, 2 T, H
FH HEECS A > /\—X 243 L, 3 = CITRE A v 3 —
ZERL, 4 ECIEISHEEREREWBET D, 5 ®iX 2 ER
HEECS Hff A v /N—& L DIIRE LT, 6 EM fEam & 72 o T
W2,

2. 2 EJEHEECS F3 v/\ DOEIE

X 112 2 FEIFEAH HEECS A v /38— & OEIKX & Z o Al
IR A RrT 0O, ZOF a v G22I R LT, FIFEK

EEIEE—RERLEZBON, K2 THb, 2 FEIR HEECS
Fa v NITE L E2D2ODERE AR E s e b TE
Fav/NThY, 2R END 3 DOEMEE— N THEL
w75,

3. FMREMEEE . =MEER HEECS 4 >/ —42 D

PREET D =HA N —ZIEX 3 D X HITHEECS F =2 » /X
3 LR LERIBHER THD, K405 ZHLITD
HEFEHESZ, Tuidz 7oA LR20nDCA 7y bDOW -
EREE L, &7 DRAEOMAEE 120072763 2 &
IZE Y ZHHOMMBLE LSS, BEFFO HEECS A v /N—X D
ERFROZLBTIUE, TOEEMZ D,

B4 1-a 2 #J# HEECS HifH A /3 —X
Fig. 1-a Two battery HEECS inverter.
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Fig. 1-b Waveform example of 2 battery HEECS inverter

LL s H} LL s et LJ: s 14

s g3 S s 3 s Hd s} s 1Hd

s JH3 s, [H3 s. 41

(@) (b) (©

B4 2 2 IR HEECS 7 2 v /SOBEE— R
Fig.2 Operation of 2-battery HEECS chopper
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Fig.3 Configuration of HEECS 3-phase Inverter
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Fig.4 Waveform of 2 battery HEECS 3-phase Inverter
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Fig.5 IM drive with proposed inverter
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Table.1 Circuit parameters

Parameters Value
SCT3017AL
S1~S4
(Rohm)
Dead Time 200 ns
E; 175V
E> 175V
™ (VTFO-LK 4P 1.5KW)
(HITACHI)
MM-CF352
PMM
(MITSUBISHI)
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Time : Sms/div

200V/div
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Fig.6 Experimental waveform of Vy and Vuy
(Pout = 1.5 kW, IM drive)
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Fig.7 Experimental waveform of current
(Pout = 1.5 kW, IM drive)
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Fig.8 Measured efficiency of proposed inverter
(IM drive, direct method)
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Fig.9 Measured efficiency of proposed inverter

and general purpose inverter
(IM drive, direct method, fs=14 kHz)
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Fig.A IM and PMM at experiment
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Fig.B HEECS chopper(u-phase leg)
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