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Keyword : Adaptive Stabilization/Constant Power Load (CPL)/DQ model/
Loop-cancellation technique/More Electric Aircraft (MEA)/
Nonlinear feedback/Small-signal stability analysis

The more electric aircraft (MEA) is an important concept and tendency of
modern aerospace engineering which is possible through the advances and the
applications of power electronic technology, especially a widely used of power
converters. Consequently, most loads of the electrical power systems on MEA are
regulated power converters. However, the regulated power converters behave as
constant power loads (CPLs) which significantly affect the system stability. The system
instability on MEA not only affects to the controller performance or may cause damage
to the overall systems that affect the passengers safety but also results in the system
which cannot operate at the rated power. Therefore, the thesis presents the adaptive
stabilization of a single-generator-single-bus DC distribution MEA power system. First,
the stability analysis via the linearization technique with the eigenvalue theorem based
on the proposed mathematical model derived from the dg method is used for
predicting the system unstable point. After that, the instability mitigation via
modification at the feeder or source side by using a nonlinear feedback approach
called the loop-cancellation technique is added into the existing system control loop
of the considered MEA. As a result, the unstable system returns to stable system which
can operate continuously. Unfortunately, the instability mitigation cannot make
the system always stable of all operating conditions within the rated power.
For this reason, the adaptive stabilization of the considered MEA is presented using the
loop-cancellation technique with an adaptive stabilization equation, which is a simple
equation that can be calculated depending on the power level of the CPL. The
equation can be defined from a polynomial curve fitting based on the instability line
obtained from the stability analysis via the proposed mathematical model derived
from the dg method. The theoretical analysis via the linearization technique with

the eigenvalue theorem, the simulation, and the experimental results obtained from



a test rig was performed in the Institute for Aerospace Technology Laboratory,
University of Nottingham, United Kingdom to validate the proposed adaptive
stabilization. The results show that the proposed adaptive stabilization approach can
always provide the stable MEA for all operating conditions within the rated power and
the DC bus voltage response both in the transient and the steady-state following on
the MIL-STD-704F standard. Consequently, it can be confirmed that the proposed
adaptive stabilization is an effective approach which can be used to guarantee

the stable operation of the DC electrical power system in the MEA.
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