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Presently, DC motors are widely used in industry for drive systems. These
machines are normally operated with power converters with controllers to regulate the
speed. Unfortunately, the DC motor speed control behaves as a constant power load in
which this load can affect to the system stability. Therefore, this research thesis will
study the stability analysis of AC-DC power system feeding a speed controlled DC
motor circuit. The mathematical model for stability study is derived by using the co-
operation between the DQ and generalized state-space averaging (GSSA) methods.
The time-invariant model can be achieved in which it is suitable for stability analysis
with the eigenvalue’s theorem. Moreover, the system identification of the proposed
system using the artificial intelligence technique is also described in the thesis.
Finally, the effect of speed loop bandwidth for the system stability is explained. The
simulation and experimental results are used to support the instability point predicted
from the proposed technique of the thesis. The results show that the inductor and
capacitor of DC-link filter including the bandwidth of the speed loop control can

significantly affect to the system stability.
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