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THEPPANOM SOPAPIRM : ADAPTIVE STABILIZATION OF AC-
DC POWER SYSTEMS FEEDING CONSTANT POWER LOADS.
THESIS ADVISOR : ASSOC. PROF. KONGPAN AREERAK, Ph.D.,

171 PP.

CONSTANT POWER LOAD (CPL)/INSTABILITY MITIGATION

LOOP-CANCELLATION TECHNIQUE/ADAPTIVE STABILIZATION

Power converters with their controls normally behave as constant power
loads. These loads can significantly degrade the stability of their feeder system.
Therefore, this research thesis will study an instability mitigation of AC-DC power
system feeder constant power loads. There are two well-known approaches to apply a
compensating signal for eliminating the destabilizing effect. The first is the active
damping method. In this case, a virtual resistance is use to increase the damping of the
filter. However, the power level of the constant power load (Pcp) that can be
mitigated is limited. Therefore, a second approach, namely the loop-cancellation
technique is developed. This technique can mitigate system instability at higher values
of Pcp. than those compensated by active damping. However, this technique has only
been applied to DC-DC converters. The application of the loop-cancellation technique
to uncontrolled rectifier based AC-DC power systems via an auxiliary circuit has not
been reported in previous publications. Hence, in the thesis, instability mitigation for
three-phase uncontrolled rectifier feeding parallel buck converter loads via the loop-
cancellation technique is presented. Moreover, this thesis also presents a novel
adaptive stabilization technique based on an equation that can be derived from the
average system model. The equation is used to determine the adaptive gain required

for loop-cancellation. This gain depends on the power level of the CPL which can be



calculated from voltage and current sensors on the DC bus. As a result of this
methodology, the system can automatically ensure stability under all operating
condition. The stability study presented in this thesis, using small-signal and large-
signal stability analysis, confirms that the mitigation system is always stable. In
addition, simulation and experimental results are also presented to verify the proposed

adaptive stabilization technique which eliminates the destabilizing effect of the CPL.
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