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ABSTRACT

This thesis aims to design and implement the control strategies for three phase
interior permanent magnet synchronous motor (IPMSM). IPMSM has a robust
mechanical structure for permanent magnets inside the rotor, which can be applied to the
electrical motorcycle drive system of high speed operation and high performance. The
two motor operational regions will be mentioned in the thesis, including the constant
torque region and constant power region. The Maximum torque per ampere (MTPA)
control strategy is adopted to generate the maximum torque and minimize the copper
losses in the constant torque region, which is a better choice for the minimum current.
When the back electromotive force (back EMF) is higher than three phase inverter DC
limit voltage, the flux linkage needs to be weakened by demagnetizing the effect of the
d-axis current. Therefore, the flux weakening control strategy is adopted to extend the
speed operational region of IPMSM in the constant power region. In terms of controller
design, the fuzzy controller is adopted to replace the conventional proportional integral
(PI) controller in this thesis. By tuning the interval parameters of the fuzzy controller,
IPMSM can receive better reviews. Finally, the different types of the control strategies
established in the MATLAB/SIMULINK software are applied to IPMSM drive system.
Also, Texas Instruments TMS320F28069M digital signal processor is used to implement
the experiments of three phase interior permanent magnet synchronous motor drive

system. The results show the feasibility of the aforementioned control strategies.

Keyword : Interior permanent magnet synchronous motor, maximum torque

per ampere control, flux weakening control, fuzzy control, electrical motorcycle
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