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Abstract

The stability is an important topic to plan and manage the energy in the microgrids as
the same as the conventional power systems. The voltage and frequency stability is one
of the most important issues recently studied in microgrids. Our objectives of thesis are
the modelling and designing of the components and controllers, and presentation of the
new methods for the voltage control of the AC/DC hybrid microgrid under the different
disturbances. Also, the ability of these methods in the AC bus frequency control will be
shown.

Since the Pl controllers have the advantages of simple structure and easy
implementation, so they were designed and modelled in this thesis. The Particle Swarm
Optimization (PSO) algorithm is used to optimize the controllers’ parameters. According
to the achieved results, the Pl voltage controllers have not the best performance in all the
operation conditions of the microgrid. Then, the discrete wavelet transform (DWT)-based
voltage controllers are modeled and designed which will be able to quickly restore and
stabilize the voltage under disturbances as compared to the Pl controllers. Furthermore,
in this thesis, the Pl-type self-tuning fuzzy controllers are designed and proposed. The
results show their ability and robustness to control the microgrid voltage under all the
operation conditions.

Keywords: fuzzy logic control, microgrid, optimization algorithm, Pl controller, voltage
control, wavelet transform.
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