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The thesis presents the co-operation between the GSSA and DQ method to
derive the dynamic model of proposed power system, the three-phase rectifier feeding
a controlled buck-boost converter. The resulting model is suitable for the stability
analysis. The derived model is the nonlinear time-invariant model. In the thesis, the
linearization method using the first-order Taylor's series expansion is applied to
achieve the linear time-invariant model. As a result, the conventional linear control
theory called Eigenvalue's theorem and Middlebrook's criterion can be used with the
linearized model for stability study. To validate the stability result, the intensive
simulation using the computer software package and the experiment are used.
Moreover, the system identification is required to provide the accurate system
parameters that are used with the proposed dynamic model to predict the unstable
point of the practical system. The artificial intelligence technique called the adaptive
tabu search algorithm is applied for the system identification. In addition, this

adaptive tabu search algorithm is also used to design the controller of buck-boost



converter to achieve the best output performance. The proposed optimal design result

is also validated by both simulation and experiment.
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