
5.4 Summary

In this chapter, three control methods for PMS motors are presented.
The methods include MPC, DBC, and CC. Predictive control as a
general control method is adapted to PMS motors. The fundamen-
tal principles of the method are explained in discrete time domain
first. The method predicts the plant output in a time window for all
possible inputs. Then, it calculates an objective function, including a
term corresponding to the output error for all the predicted outputs,
and selects the inputs, which minimize the objective function in the
window. Finally, it applies the input for the next instance to the plant.
The method is applied to a surface-mounted PMS motor by present-
ing the discrete-time model of PMS machines. The objective function
is defined as a weighted sum of q-axis current error square and square
of maximum torque per ampere conditions.

DBC uses an inverse model of the machine to calculate the desired
input in each sampling instance to reach the reference signal in just
one sampling interval. It is explained for an inverse current model
of a PMS motor to calculate the desired voltage vector components.
Then, it is adapted to a direct flux and torque control. The desired
voltage components are calculated such that a pair of flux linkage and
torque errors is met.

The presentation of CC begins by proving that the machine torque
deviation can be formulated by a weighted sum of current component
deviations or flux linkage component deviations. It is further proved
that the current and flux linkage deviations are proportional. It is then
concluded that the torque controls by current VC and flux linkage
control are basically the same. Thus, it is possible to select particu-
lar parts of VC and DTC for a single control system. Following this
reasoning, a CC system including hysteresis current controllers and
a switching table is applied to a PMS machine. The system lacks the
calculation intensive PWM and torque estimation parts. The motor
performance under the control system is presented. It is shown that
the motor dynamics is faster than that under VC and smoother than
that under DTC.


