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Abstract: Industry automation is mainly developed around motiortrobsystems in
which controlled electric motors play a crucial rolehaart of the system. Therefore,
the high performance motor control systems contribuiea tgreat extent, to the
desirable performance of automated manufacturing sectani@neing the production
rate and the quality of products. In fact the performaricaodern automated systems,
defined in terms of swiftness, accuracy, smoothness#irmiency, mainly depends to
the motor control strategies. The advancement of obttieories, power electronics
and microelectronics in connection with new motor desigind materials have
contributed largely to the filed of electric motor amhifor high performance systems.
Newly developed permanent magnet synchronous (PMS) shetith high energy
permanent magnet materials particularly provide fast diggrafficient operation and
very good compatibility with the applications if they amntrolled properly. However,
the AC motor control including control of PMS motorsiishallenging task due to very
fast motor dynamics and highly nonlinear models of thehinas. Therefore, a major
part of motor control development consists of derivinganonathematical models in
suitable forms. The dynamic models of the motors aesgmted in this tutorial in
different reference frames to lay down a basis fug motor control design. The
mathematical formulations and the equivalent cirmatels are provided.

There are two competing control strategies for AC n®oi@. vector control
(VC) and direct torque control (DTC). These two cohstrategies when applied to
PMS motors are presented in this tutorial based on thelagmd models. Vector
control, as the most used control strategy, is preddmst. The decoupling of torque
control and flux linkage control under VC is described #me benefits gained are
highlighted. The motor phasor diagrams are used to makerdsentation easily
understandable. The design of linear controllers is ptedeand the opportunity for
nonlinear and intelligent controls is mentioned. Thetanacontrol system block
diagram is also described, followed by the analysis abmperformance. The motor
performance under the control strategy is presentedtbjletkesimulation using Matlab
Simulink. Finally DSP implementation of PMS motor cohis briefly offered.

Next, the principles of DTC and its main futures and megqoents are
elaborated. The fast response of motors under thisat@ttategy, resulted from the
direct selection of inverter voltage vectors, is esplciaghlighted. The system block
diagram and the simulation results are also presemgdhe performance gains and
drawbacks of the strategy are listed. The opportunityefdrancing DTC by using
nonlinear and intelligent control methods is mentioned.



The tutorial is aimed to be self contained. The matlused where it is
appropriate. However, the most straightforward appr@a¢bemotor modeling and
control are used to reduce the analytical burden. Thedli®ipresented by about 120
power point slides. The participants will receive a copthe power point file.

Potential Audience:

The tutorial provides an opportunity for control profesalento grasp an
overview of high performance electric motor controatggies. Participants should be
familiar with the basics of three-phase electrican®tand power electronic converters.
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