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At present the hybrid traction drives based on the 3-phase induction motors have found a wide application in the field of
vehicles of different types (i.e. ground, marine, air vehicles). Among the grave disadvantages of them is a high energy loss in
inverter which energizes the 3-phase induction motor (or motors). The existence of these losses is explained by high
switching frequency of inverter transistors.
To eliminate this disadvantage it is necessary to use the radically new principles of hybrid AC traction systems designing.
According to these novel principles the above mentioned systems must not contain any power electronic elements operating
with high frequency.
The creation of such novel hybrid traction systems is possible on the base of multiphase (i.e. having the number m of phases
more than four) AC generators (for example, Diesel generators) and non-traditional controlled multiphase induction motors.
The prospects for the use of multiphase  asynchronous linear and non-linear drives in the field of vehicles of different types
(i.e. ground, marine, air vehicles) were presented and described in a number of papers (for example, [1, 2]).
However the increase of the phase number of asynchronous electric drive system allows not only to improve a number of its
technical-and-economic characteristics, but also to create the hybrid traction drives according to scheme “AC
Diesel-generator – induction motor(s)” which will differ fundamentally from the existing ones, and have more simple design
and control unit and less energy losses (in comparison with analogous existing hybrid drives). These hybrid traction drives of
novel type are based on the use of the multiphase AC Diesel generators and non-traditional controlled multiphase  induction
motors.
The basic principles of design of these hybrid traction drives of novel generation are presented in this paper. These basic
design principles are the following:
- the increase of AC Diesel generator and induction motor phase numbers more than four;
- the application of such non-traditional methods of control by multiphase induction motor as the over-synchronous control
method (OSM) and the phase-pole one (PPM) which are the kinds of the over-phase control method (OPM)[2, 3];
- the use of a number of novel design versions of multiphase AC induction motor.
PPM-controlled multiphase induction motor is in effect a multi-speed motor having only one winding set that is equal (in its
complexity) to the winding set of 3-phase single-speed  induction motor. The quantity of discrete values of the motor speed
rises if the phase number of PPM-controlled multiphase AC induction motor increases.
Because of this there is no need to use a transistor inverter in such multiphase hybrid traction drive to regulate the induction
motor rotor speed. The corresponding thyristor or electromechanical commutator is used in the multiphase hybrid traction
drive of novel type instead transistor inverter. The operating frequency of such commutator is much less than the operating
frequency of above mentioned inverter IGBTs. Owing to this the energy losses are much less and the motor control process is
significantly simpler in the multiphase hybrid traction drive of novel generation (in comparison with the analogous existing
hybrid drives).
The combined application of OSM and PPM are necessary for obtaining of the following:
- wide range of the motor speed regulation;
- small spacing (step) of the stepwise regulation of the motor speed.
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