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In this research, the purpose of our work is to propose and develop the independent 2 AC
motors control system fed by a Five-Leg Inverter for independent four wheels drive of
electric vehicle.

At first , the independent vector control characteristics and its drive system of two
three-phase permanent magnet synchronous motors (PMSMs) fed by a five-leg inverter
(FLI) was proposed and developed . Recently, the use of PMSM is more and more spreading
in industrial field and transportation system. It has the features of saving-weight and

high-efficiency compared with DC motor and induction motor. The maximum feature of the



PMSMs is the realization of high performance position and speed control. The independent
position and speed control validates for the factory automation (FA) apparatus as machine
tool and electric vehicles. If the independent position and speed control of two motors with
the FLI may be realized, the belt conveyer used at the FA apparatus will become possible
not only one dimension but also two dimensions without double three-phase voltage source
inverters. In this research, experimental results are verified for the independent position
and speed control of two PMSMs fed by the FLI with the vector control. In addition, two
PMSMs independent characteristics on condition that one motor operates at speed control
and the other PMSM at position control also investigated. = The next, the independent
drive characteristics of two three-phase induction motors (IMs) fed by a four-leg inverter
(FLI) was proposed and developed in this research. The FLI is a single inverter that can
drive two three-phase AC motors independently. The inverter consists of four legs and
two capacitors connected in a series. The U and V phases of both motors are connected in
each leg respectively whereas the W phase of both motors is connected in the neutral
point of two sprit capacitors. The PWM technique in three-phase voltage source inverter
(three-VSI) is not directly applicable for the FLI because only two phases must be
modulated. Then, the paper also analyzes about the neutral point potential of two-sprit
capacitors and inverter output voltage. Next, modulation technique in the FLI is also
shown. Experimental results demonstrate the characteristics of two IM independent drives
and the validity of those analytic results. We presented many results of this research at
the IEEE IAS Annual Conference, the IEEE Energy Conversion Congress & Expo, and
several International Conferences , and also published the IEEE and the IEEJ

Transactions on Industry Applications.
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