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The increase of the phase number (i.e. the number of the phases) more than four is known to allow to improve a number of
the technical-and-economic characteristics and to expand the field of application of the frequency controlled AC electric
drives. In particular, the increase of the phase number results in the following (without any change in the inverter control
algorithm):

1) an opportunity for the expansion of the range of speed regulation down from the nominal value (without appearance of the
stepping effect);

2) an opportunity for the decrease of the mass-and-overall dimensions and manufacturing cost of the filter on the input stage
of the inverter;

3) the electrical losses in the rotor circuit of an AC motor decrease (it is especially important for the induction motors with
solid rotors) and other improvements [1-5].

Besides, the increase of the phase number is the most economical way to expand the power range of AC inverter drives (in
the direction of increasing their powers), including the electrical drives with transistor inverters, because in this case it is
possible to use the less (than when the phase number is equal to three) power semiconductor devices (transistors, thyristors,
diodes) without any parallel connection of them.

The phase number being equal to five or more, it is also possible to use a number of non-traditional algorithms of inverter
control. Using them it becomes possible to decrease the mass-and-overall dimensions of the traction electric drives (or drives
having the analogous mechanical characteristics) by the use of the less power motors [1-5].

The new method of analyses of multiphase (i.e. with the phase number being equal to five or more) AC inverter drives has
been worked out for the simulation and analysis of the processes taking place in these multiphase systems. This method was
named the "spectral-cyclic method" by the author of this paper. The necessity of its working out is explained by the fact that
all other current methods of multiphase AC drive analysis have some grave drawbacks.

The spectral-cyclic method is not based on the use of any linear transformations of the differential equations of a multiphase
machine (in the process of their solution). The method is based on the cyclical simulation of the processes of the energy
exchange between the winding sets of the stator and rotor and on the spectral simulation of voltages, electromotive forces
(EMF) and currents of an AC machine. The algorithms of the differential equations solution are built being based on the
cyclical character of the energy exchange processes in it and on the type of the power supply of its winding sets (the inverter
of current or inverter of voltage).

The spectral-cyclic method allows to take into account the non-sinusoidal characters of the voltages, EMF, currents and
distribution of magnetic induction in the air gap of the machine

This method may be used for analysis of both steady-state and dynamic processes taking place in multiphase AC inverter
drives.
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