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This project conducted a study on the design and construction of a Three 3-Phase Induction Motors

Currents in induction motor 1
motor drive, capable of controlling nine individually modulated AC _ | _ 05 " )
phases. The motor drive is to be used in livestock ventilation, where * The currents in the three IM's while ¢ © %/ oh
reliability is a main concern. Hence the potential of using a driving is compared. R EE R
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components and features. * Jeh close to the encoder position.

connection / The hardware and software is vali-

dated and ready for a high voltage 9-
phase test.
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In order to verify the performances of the inverters, several tests with o | |
3- and 9-phase PMSMs are conducted. The 3-phase PMSM test, is ’ Co_mphcaﬂon with electromagnetic
to ensure, that the microcontroller is properly configured and to noise prevented a DC-bus voltage
validate the functional performance of the position estimator. The 9- above 200V. |
phase PMSM test aims to validate the drive’s capability of driving a Somewhat sinusoidal currents, but VY ) e |}
9-phase PMSM. Given the 18 stator teeth and symmetry of the with - periodic  plateaus, possibly \M%%\ij ;
motor, it is possible to incorporate nine individual phases or run the resulting from complex coupling. AL AN S A
PMSM with 3-phases. The winding configuration is seen below. Validation of the drive's capability of Currents in coil group 3
controlling a 9-phase PMSM with a 7@ —al
9-Phase DC-bus voltage of 200V. 54 %mw o
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a DC-bus voltage of 400V possible. Meastrement number
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A versatile motor drive, capable of driving three 3-phase IM's, one 3-
phase PMSM or a 9-phase PMSM, has successfully been designed,
produced and tested. The motor drive shows good results when
driving three 3-phase IMs with scalar control. The control strategy
with the three separate dg-systems for FOC, allows It to operate three
3-phase PMSMs or one 9-phase PMSM. The test of the 9-phase
PMSM showed a significant amount of noise, preventing a test of a
400V DC-bus and is therefore only tested with a 200V DC-bus. It Is
expected that small corrections would resolve the noise problem and
enable the 9-phase PMSM to be driven on a 400V DC-bus.

The IMs are controlled with a 9-phase FOC
simple scalar control, based on
the rated motor voltage and
frequency. The 3-phase PMSM
IS controlled using conventional T il ®
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