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ABSTRACT

Maximum power operation of dual inverter driven open-end winding
machine

Lee Yongjae
School of Electrical Engineering and Computer Science
The Graduate School

Seoul National University

Open-end winding machine indicates the motors which don’t have the internal winding,
Y-connection or A-connection, which generally used motors have. Instead, open-end
winding machines have three more terminals comes from loosen internal connection.

Open-end winding machine is usually driven by dual inverter which can provide higher
voltage to the motor, because it provides the voltage at both ends of windings. Besides,
dual inverter can make two different voltages at each end of winding, it can make same
effect with 4-level inverter.

In general, dual inverter driven open-end machines composed of two isolated power
source which provides power to the each inverter. However, by eliminating one power
source, DC link voltage of the disconnected inverter can be boosted through winding of
machine regardless of voltage of power source. In this situation, this flying inverter can
be used as reactive power source because it cannot supply or receive active power
consistently. Because machines in high speed region require lots of reactive power, this
type of flying inverter scheme can be used to enhance the power of the machine in high
speed region.

Because active power to the machine can be drawn from the source connected inverter
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only, output power of the machine is also limited by output of this inverter. In the
previous studies, both inverters are modulated with SVPWM which cannot maximize the
characteristic of the dual inverter structure.

In this paper, power maximization strategy of dual inverter driven machine which has
single power source is proposed. This paper uses six-step operation of source connected
inverter for maximize the active power output. Simultaneously, voltage distortion caused
by six-step, causes odd harmonics in current, is compensated by opposite inverter. By
using proposed method, output power in constant region can be increased approximately
10%. Because this method also can reduce inverter loss which is critical disadvantage of
dual inverter topology, proposed method has great merits when compared with
conventional method.

This paper verified validity of proposed method with 11kW PMSM. And followed
effects, expansion of operable area, current ripple reduction, and efficiency enhancement,

are also verified with experiment.

Key Words: Open-end winding machine, Dual inverter, Power maximization,

harmonic reduction, inverter loss reduction

Student Number: 2011-20901
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