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The controlled power converters behave as the constant power loads.
These loads can significantly affect the system stability. For this reason,
the stability analysis of the power system feeding constant power loads based on
a mathematical model is important. The dynamical model can be derived from
the DQ method combined with the generalized state-space approach (GSSA)
to obtain a time-invariant model. The proposed model is suitable for stability
analysis via the basic theorem of control system. However, the stability analysis
can only predict the unstable point of the power system. The power system
operated in this point cannot be comeback to the stable operation. Therefore,
this thesis presents a method to stabilize the instability of AC-DC power system
feeding a controlled buck converter using the pole-placement method.
This method is one of the active damping concepts. For the pole-placement
mitigation technique, the instability mitigation signal can be calculated from
the current signal through the inductor and the voltage across the capacitor
of the DC filter multiplying with the pole-placement gains. This signal will be fed
into the PI controller in which it is the compensation for the effect caused by
the constant power loads, resulting in an unstable system being able to return
stable operation. In addition, the pole-placement gain design using
random value approach based on model and adaptive tabu search method is
proposed. Moreover, the experiment is established to confirm the theory results.
The experimental results show that the pole-placement gains from the proposed
methods can mitigate the instability. Furthermore, the pole-placement gains

from an adaptive tabu search method provide the better load performance than



the gains from random value approach based on model in which it is conformable

with the theoretical results.
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