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APICHAI SUYAPAN : LARGE SIGNAL STABILITY ANALYSIS OF AC-DC
POWER SYSTEMS FEEDING CONSTANT POWER LOADS. THESIS

ADVISOR : ASSOC. PROF. KONGPAN AREERAK, Ph.D., 193 PP.

STABILITY ANALYSIS/ICONTROL THEORY/POWER ELECTRONICS/

MODELING AND SIMULATION.

The thesis presents the large signal stability analysis of AC-DC power systems
feeding a controlled buck converters behaving as a constant power load. The small
signal stability analysis is firstly used via the linearized model with Eigenvalue
theorem. After that the large signal stability analysis called phase-plane analysis is
applied to analyze the stability via the phase portrait of the dominant state variables.
Moreover, The Lyapunov function derived from Takagi-Sugeno is used to determine
region of asymptotic stability (RAS). The studied system is started with the simple
system having 2 state variables. The 6x6 system is then analyzed. Finally, the full
10x10 systems is studied in which the AC-DC power systems feeding a controlled
buck converter is considered as the proposed power system. The analytical results
show that the stability analysis using the linearized model with Eigenvalue theorem
cannot provide an accurate result for both small-signal and large-signal condition.
Otherwise, the phase-plane analysis can provide an accurate result with a good
oscillation prediction of DC-link filter. However, the phase-plane technique requires
a lot of computation time in which various initial values for this analysis can be used.
Hence, the thesis also presents the Lyapunov function based on Takagi-Sugeno to

determine RAS. The useful informations of RAS is that any CPLs immediately



changed within RAS will not affect to the system stability. All stability results are

verified by the intensive simulation of MATLAB and SIMULINK.
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