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Although three-phase machines are the workhorse of the industry, there are
nowadays numerous applications where the use of machines with a higher
phase number is regarded advantageous for one reason or the other. As long as
the machine is connected to the grid through a power electronic converter as the
power conditioning interface, the actual number of phases of the machine is a
design variable that can be selected to suit a given application.
This lecture will at first address specifics of multiphase machines that make them
a favorable choice for modern-day applications. Due attention will be in this
context also paid to the different stator winding design possibilities, although the
subsequent discussion will apply to multiphase machines with near-sinusoidal
magneto-motive force distribution. Next, the presentation will discuss the
principles of multiphase machine modeling, using an induction machine as the
example. The emphasis will be placed on similarities and differences, when
compared to a three-phase machine modeling, in an attempt to make the
understanding of the topic easier.
The major part of the talk will discuss rotor flux oriented control (vector control),
as applied in conjunction with multiphase machines. Again, an attempt will be
made to relate the topic to the corresponding vector control of a three-phase
machine, which is regarded as well-known. Illustrations collected from
experimental prototypes will be used throughout this section to underpin the
theoretical considerations. A considerable portion will be occupied by discussion
of the current control related issues, since these constitute the major area of
difference when compared to a three-phase machine. Some of the newest
developments will be reviewed in this context, including multiple current
controller configurations for compensation of dead time effects and inherent
asymmetries in the machine. Applicability of the model predictive control
principles to current control of a multiphase machine, as a substitute for the
conventional PI control, will be addressed. Finally, a simple method of post-fault
tolerant control, which requires minimum software reconfiguration and does not
ask for the change of either the transformation matrix or the machine model, will
be presented.
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