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Multifunction Inverter

— Inverter with Voltage Booster Ability and Motor Drive Feature —

Yukio Inaguma

Synopsis

Hybrid electric vehicles (HEVs) have spread greatly and electric vehicles (EVg) will also appear soon in the market to meet an

environmental problem. The electric power range of the electric drive-system used in the HEVs is several ten kW to 100 kW. The
cost down of the electric drive system is very important because it is relatively high cost in the present HEVs.
The electric drive system consists of three elements, a battery, an inverter and a motor. It has been mainly conducted until now

to cut the cost of each element. However, it has become difficult to cut down each element further. Therefore it is needed now to

down cost as the electric drive system by the improvement of the control method for example.

1t is preferable that the battery is used in low voltage and high current. On the other hand, the motor and inverter are preferable
in opposite condition, high voltage and low current. To adapt these opposite characters, a booster is installed between the battery
and the inverter in the present HEVs. By this method, the battery, the inverter and the motor can be down-sized, and consequently

the system cost can be cut.

We have been researching a multifunction inverter for the purpose of the further cost-downing of the electric drive system. The
multifunction inverter is the system which can control the boosting voltage and motor drive simultaneously. In this paper, the

multifunction inverter system is introduced.

1. AN Z

BRIEIRE 2 2288 12N 1 7)) FIEATRAEBYICFEHL &
N, SHICERHHBEOEMLZHIICL TS, 2
5 S 5 BEVERED R (X HT kW 205 100 kW %
ZBHHAXTH L, HMBRE) O H & CTIEE S 25 L
T, BEBREROLEO2EEKE L, £ DAEKRA
BELHBEB AL, Z0720, BRE)ROSHERES
IZBWT, AL 720 DBl T I 5T
72, 2L, BEEEATORBTIIBRRISEL R,
W7 BRI Y A7 4 & L CORIFERSE D Em IS
LoTETWAE.

BEERER L Fig1 IORT L) ICEEBEROELE A
YN=FEE=FIZL o TR E NG, FEF LMK
DWTRTHSL L, Fig2 |ZR"d & 9 ICEMIZMKEE K
BAVEELEZTHL. —FH, =541 —F1F
HCEBENERIGETH L. ZOFNETROME
FHLTFig3lZRT L)1, Bilhe £ > N—7 DRIC
HE#REZHRT, VAT LELTOMBHIRSIRE S 1,
NA Ty FEIZRHERTHS Y,

CDOVATLIZBWTHALEZHZ ANLZ EIZX o TEH
AR R B A5, B, A UN—%, E—FIUNE -
AfEIC 2D, v A7 aafk e L TRAMZIC % o Tw
5.

2011 4 6 A 13 Hff

* KA RF LFELAE LR (Department of Electrical and Electronic Engineering School Engineering Daido University)



40 TR He2k 1y 20114

Inverter

Battery = =

Motor

_,

—_ AN\

Capacitor

: .

G 4
? 4

Fig.1. Basic structure of Motor drive-system.
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Fig.3. Motor drive system which has a voltage booster.
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Fig.5. Operation of boosting voltage by multifunction inverter.



— a2 TG 2% 1% 20114

Inverter
: :
i§
Capacitor
T Ve
: J]
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Fig.7. Relation between modulated wave offset quantity (Di) and ratio of boosting voltage (a).
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(A) Magnetic flux by permanent magnet

Fig.11. Magnetic flux by leakage inductance.
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Fig.13. Motor speed control and capacitor voltage control by multifunction inverter.
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