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Space Vector Modulation of Dual Inverter Feeding PM Motor with Open-End-Windings
Yoshiaki Ohto*, Toshihiko Noguchi, (Shizuoka University)

Takanari Sasaya, (Denso Corporation)

A space vector modulation (SVM) technique of a dual inverter feeding a PM Motor with open-end-windings is

proposed in the paper, where one of the inverters has a battery power source and the other has a capacitor

across the DC-bus. In order to control the capacitor voltage simultaneously with the SVM, it is necessary to

select an optimal switching state taking an instantaneous motor power factor into account. The paper

demonstrates an experimental setup and test results as well as computer simulation results.
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Fig. 1. Conventional motor drive with single
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Fig. 3. Output voltage vectors of three systems.
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inverter system and switching state redundancy.

V60

m=0 m=0.5 m=1.0

M5 SVMIZEHT2EERY b L ZEFRER

Fig. 5. Voltage vectors used in SVM and modulation index.
®TC Fig. 412737, F£2, AA v F U 7E— ROKGLO%
(12— ¥ OBRRE DT 1 ITHEWIHEOF ¥ /3 X F
WEE—RNEZRLE, TOLE T+ ITF vy U2 afET
HE—R, =] Xy U EHRETHE—F, 10) 1Tx
¥V EEEERFETOE—FEZRLTVND
Hg4%ﬁék,%m@x4/%/7%~P%£@
HEBDAAL v F o 7 E— R THATLHILNRTE,
2 v F L TE— RIIUEWERHD Z Db, L
L, ERANABELEN 1:1 OT 2T A L X—=HT
X, EDELERY MEHDTLINRRAA v F
JE—RORIZF ¥ XU FREBEE— NEHEE—F

2/6



SVM Period

V60in V30 V60 V60in V60 V30 V60in
000)(001)’ (- 000)(001)’ (- 000)(001)’ (-
000 () \ (100)(101)’ (-) (110)(000)’ (0) 00O (110)(000)’ (0)\ (100)(101)'(-)/( oo
111)(001)' (- 111)(001)’ (- 111)(001)’ (-
oo (110)(010)’ (+)—=(110)(111)’ (0) e e O (110)(111)’ (0) (110)(010)’ (+) ey

(110)(110)’ (+) (110)(110)’ (+) (110)(110)’ (+)

Hold
Charge Charge

Discharge

Discharge

Discharge

Hold
The Reference of Voltage of Capacitor
The Voltage of Capacitor
K6 SVMIZLD~NF L VBRI E F ¥ 3 & BEO R IR
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Fig. 9. Control block diagram of dual inverter system for open-end winding PM motor drive.
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TABLE I. COMPUTER SIMULATION CONDITIONS.

Switching frequency 10 kHz
Voltage of battery (INV1) 300 V
Voltage of capacitor (INV2) 150+5V
Capacitance of capacitor (INV2) 1320 uF

Motor speed command value 2500 r/min
Dead time 0 us
Number of poles 8
Number of flux linkage 0.174 Wb
Motor Moment of inertia 0.00137 kgm?

parameters Damping coefficient 0.002 N/rad/s
Phase resistance 1Q
Phase inductance 5 mH
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Fig. 12. Experimental setup of dual inverter system.
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TABLE 1. EXPERIMENT TEST CONDITIONS.
Switching frequency 10 kHz
Voltage of battery INV1) 300V
Voltage of capacitor (INV2) 1505V
Capacitance of capacitor (INV2) 1320 uF
d-axis current command value 0A
gaxis current command value 1A
Motor speed 1100 r/min
Dead time 4 us
Number of poles 8
Rated power 1000 W
Rated speed 2000 r/min
Rated torque 4.78 Nm
Motor Rated current 3.7A
parameters | Apmature resistance 1.1 Q
Number of flux 0.174 Wb
linkage
draxis inductance 11.0 mH
gaxis inductance 25.0 mH
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