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Control Method of a Dual Inverter System for BEV
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A control method for BEV of a dual inverter system with one battery is proposed. The conventional dual
inverter system consists of an open-end winding motor and two inverters, and each inverter has an
independent battery. In case of battery failure, it can be operated like a multi-level inverter by controlling
the voltage of the smoothing capacitor on the failure side to half of the battery voltage, and improvement
in system efficiency can be expected. However, it is difficult to maintain the capacitor voltage at half of
the battery voltage in a wide operating region of the BEV. Therefore, a control method that switches
between single inverter operation and dual inverter operation according to the operating conditions,
and can respond to changes in the capacitor voltage during operation switching was developed. It was
demonstrated by hardware in-loop simulation and with an experimental vehicle.
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Fig.5 Current flow of Charging, Discharging and
Holding state

Fig. 6 Control block diagram of the Dual Inverter with one battery
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Fig. 7 Relationship between Current Vector regions
and Current polarity

Fig. 8 Charging, Discharging and Holding Vectors of
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Fig. 10 Voltage command region o

Table1 Judgment Expressions
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Table 2 Charging/Discharging Vector set and Duty
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Fig. 12 Simulation configuration

Table 3 Simulation Conditions
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Fig.13 HILS Result at 40Nm, increasing rotation
speed across 500rpm

Fig. 14 HILS Result at 40Nm, decreasing rotation
speed across 500rpm

Fig.15 HILS Result at 1000rpm, increasing torque
across 60Nm

Fig. 16 HILS Result at 1000rpm, decreasing torque
across 60Nm
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Fig. 17 Test Car (Converted EV)

Table 4 Test Car Specifications
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Fig. 18 Test Car experimental result
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