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Characteristics of Experimental Self-Cascaded Induction Motors.

KuNIiOMI OGUCHI and NORIHIRO OUCHI

Abstract: — The details and experimental results of the experimental self-cacaded induction motors are de-
scribed which have single winding on the stator and rotor. The principle of operation is described. The effects of the
space harmonics of the air-gap fulx onthe motor chatacteristics are discussed in brief.

The two prototype motors were constructed which had 36-slot stator core and 54-slot rotor core available
readily. The number of poles was choiced as the combination of 12/6-pole. The rotor had nine closed-windings.

The experimental motor I had the unsatisfactory performance, but the motor II satisfactory. The motor II
had the improved rotor winding factor for 12-pole e.m.f.s by the decrease of coil pitch and the increase of the number
of dummy coils. The motor II had the torque-speed characteristics similar to conventional external cascaded induc-
tion motors.

The practical application examples of self-cascaded motors are presented; brushless variable speed drives

connected with a static power converter and variable speed constant frequency generators for wind power conversion.
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Fig. 1 Cascade motors.
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Fig. 3 Rotor winding of the experimental motor
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Fig. 4 Rotor winding of the experimental motor
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Fig. 5 Stator winding (e -phase).
Table 1 Details of the experimental motors.
Stator Rotor
No. No.l,No.2 No.1 | No.2
1| Type of winding 3~phase 9-closed winding,
double- double-layer
layer
2 | Number of poles 6/12
3 | External diamerter of core 220 154.08 mm
4 | Internal diamerter of core 155 60 mm
5 | Stack length of core 100 100 mm
6 | Number of slots 36 Sk
7| Coil pitch /6 6/9 5/9
8 | Number of dummy coils 0 1 2
9 | Winding factor for 12 poles 0.750 0.498 0.709
10 | Winding factor for 6 poles 0.837 0.764 0.709

* No. 8 means the number per coil group.
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