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SURABADIN DAENGDON : STABILIZATION USING FEEDFORWARD LOOP
COMPENSATOR FOR AC-DC POWER SYSTEMS WITH SLIDING MODE CONTROLLER
THESIS ADVISOR : PROF. KONGPAN AREERAK, Ph.D., 179 PP.

Keyword : Stabilization/Constant Power Load (CPL)/Linear stability analysis/
Feedforward Loop/Mathematic model/Sliding mode control/

AC-DC converter

This thesis proposes stabilization using feedforward loop compensator
for AC-DC power systems with sliding mode controller. The system load
is a controlled buck converter which behaves as a constant power load
(CPL). This load can cause the system to become unstable. Therefore, studying the
stability of the considered system is crucial in order to prevent or mitigate the
instability. The study begins with the derivation of system mathematical model using
a combination of the DQ and the generalized state-space averaging (GSSA) methods.
This approach provides a time-invariant model which is suitable for stability analysis.
The system stability is then examined using the eigenvalue theorem to predict the
unstable point. After that, an active damping method called feedforward loop
compensator is applied on the load side to stabilize the system. The proposed
technique detects the DC-link voltage which is filtered using a band-pass filter centered
at the resonance frequency of the DC filter. The filtered signal is then scaled by a
feedforward loop gain and fed back into the existing sliding mode controller of the
buck converter. This process will compensate the CPL effect which allows the unstable
system return to stable and can continuously operate until the rated power.
The simulation on MATLAB/SIMULINK, hardware in the loop (HIL),and experiment via a
test rig built in the laboratory are used to validate the theoretical analysis and confirm
the system stability. The results demonstrate that the analysis, simulation, HIL, and
experiment are concordant. These confirm the system unstable point and the
proposed stabilization technique successfully provides the system always stable for

all operating conditions within the rated power. Consequently, it can be concluded



that the thesis assumptions, the knowledge from the study results, as well as the

proposed stabilization are accurate, reliable, and practically applicable.
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