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RATAPON PHOSUNG : STABILIZATION OF AC-DC SYSTEMS
FEEDING CONSTANT POWER LOADS BY USING FEEDFORWARD
LOOP WITH ADAPTIVE TABU SEARCH METHOD. THESIS ADVISOR :

ASSOC. PROF. KONGPAN AREERAK, Ph.D., 221 PP.

CONSTANT POWER LOADS (CPLs)/STABILITY ANALYSIS/INSTABILITY

MITIGATION/FEEDFORWARD LOOP/ ADAPTIVE TABU SEARCH METHOD

Tightly regulated closed-loop power converters behave as constant power
loads (CPLs). These loads can significantly degrade power system stability margin
and system performance. Therefore, this research thesis will study an instability
mitigation of three-phase uncontrolled rectifirer feeding paralleled buck converter
loads. There are two well-know concepts in order to eliminate the destabilizing effect
of CPLs. The first is feeder side active damping concept. In this case, the
compensation signal on the feeder side is used to increase the damping effect of the
power system. However, when this concept is applied to uncontrolled rectifier based
AC-DC power systems, the system efficiency is decreased due to an auxiliary circuit.
Thus, a second concept, namely CPL side active damping using feedforward loop is
selected. This concept does not cause power loss in the system. Furthermore, it can
also be done easily by modifying the control algorithm. However, CPL side active
damping using feedforward loop is implemented with a few power converters because
this approach will directly degrade the load performance. Hence, in the thesis, the
feedforward loop parameters will be designed using the adaptive tabu search method
via the considered mathermatical model. The aim of the proposed design method is to

provide the best possible output performance. Moreover, the system is always stable.



The simulation and experimental results are used to validate the theoretical results.
The results show that the unstable system can become stable under all operating

conditions with a good performance.
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