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[0 O Using this rotor flux linkage vector the stator current vector is further transformed into acoordinate system
where the real x-axis is aligned with the rotor flux linkage vector.[1 [1 Now the real x-axis component of the stator
current vector in this rotor flux orientedcoordinate system can be used to control the rotor flux linkage and the
imaginary y-axiscomponent can be used to control the motor torque.[1 [ Typically Pl-controllers are used to
control these currents to their reference values.However, bang-bang type current control, that gives better
dynamics, is also possible.C] [0 With Pl-controllers the outputs of the controllers are the x-y components of the
voltagereference vector for the stator. Usually due to the cross coupling between the x- and y-axes adecoupling
term is further added to the controller output in order to improve the controlperformance when big and rapid
changes in speed, current and flux linkage take place. Usuallythe PI-controller also needs low-pass filtering of either
the input or output of the controllerin order to prevent the current ripple due to transistor switching from being
amplifiedexcessively and unstabilizing the control. Unfortunately, the filtering also limits thedynamics of the
control System, Thus quite high switching frequency [ typically more than 10kHz[J is required in order to allow
only minimum filtering for high performance drives suchas servo drives.lJ [J Next the voltage references are first
transformed to the stationary coordinate system[] usually through rotor d-q coordinatest] and then fed into a
modulator that using one of themany Pulse Width Modulation [0 PWMUO algorithms defines the required pulse
widths of the statorphase voltages and controls the transistors [J usually IGBTs of the inverter according to these.
0 O This control method implies the following properties of the control [J Fig.2.370 :[J [ Speed or position
measurement or some sort of estimation is needed; ] [J Torque and flux can be changed reasonably fast, in less
than 5~10 milliseconds, bychanging the references;
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