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The thesis presents the mathematical model of the power system
including three-phase controlled rectifier with paralleled constant power loads
(CPLs). The proposed model is derived by GSSA and DQ methods to provide
the time-invariant model. To achieve a linear time-invariant (LTI) model, the
linearization technique using the first-order term of Taylor’s series expansion is
used. The model is validated by the exact topology model in MATLAB. The
proposed LTI model in the thesis is then used for the stability analysis. Due to
the effect of paralleled CPLs, the dynamic model of the system can be used with
the Eigenvalue’s theorem to predict the unstable point. Moreover, the system
parameters of the testing rig are identified by the artificial intelligent (AI)

method. Finally, a good agreement between theory, simulation, and experiment



is achieved in terms of stability analysis. In addition, the results show that higher

bandwidth of voltage loop control can make the system more stable.
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