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ABSTRACT
Photovoltaic PVA-solar powered electrical systems comprise different components and
subsystems to be controlled separately. Since the generated solar power is dependant on
uncontrollable environmental conditions, it requires extra caution to design controllers that
handle unpredictable events and maintain efficient load matching power. In this study, a
photovoltaic (PV) solar array model is developed for Matlab/Simulink GUI environment and
controlled using a fuzzy logic controller (FLC), which is also developed for GUI environment.
The FLC is also used to control the DC load bus voltage at constant value as well as controlling
the speed of a PMDC motor as one of the loads being fed. The FLC controller designed using the
Matlab/Simuling GUI environment has flexible design criteria's so that it can easily be modified
and extended for controlling different systems. The proposed FLC is used in three different parts
of the PVA stand alone utilization scheme here. One of these parts is the speed control of the
PMDC load, one of the other parts is controlling the DC load bus voltage, and the third part is the
maximum power point (MPPT) tracking control, which is used to operate the PVA at its available
maximum power as the solar insolation and ambient temperature change.

This paper presents a study of a standalone Photovoltaic energy utilization system feeding a DC
and AC hybrid electric load and is fully controlled by a novel and simple on-line fuzzy logic
based dynamic search, detection and tracking controller that ensures maximum power point
operation under excursions in Solar Insolation, Ambient temperature and electric load variations.
The maximum power point MPP-Search and Detection algorithm is fully dynamic in nature and
operates without any required direct measurement or forecasted PV array information about the
irradiation and temperature. An added Search sensitivity measure is defined and also used in the
MPP search algorithm to sense and dynamic response for other reduced MPP operating points.
The proposed dual action control scheme is very effective for Large PV Array installations using
only Common PVA current and voltage signals are measured. The paper investigates a novel
online dual-action fuzzy logic control scheme for maximum power point tracking. The main part
of this novel dual-action FL controller has a similar structure as that of classical FL controllers
but with a different choice of input signals. The proposed novel dynamic FLC controller uses the
power error and the ratio AP/AI as the two input signals instead of using error signal and its
change over one sampling period. Therefore the rule generation philosophy here differs from that
of a usual FLC structure. The auxiliary part of the dual fuzzy MPP tracking controller is
introduced as a novel approach to handle the dead zones left from the main part. The proposed
MPP detection algorithm and the dual fuzzy logic MPP tracking controller are validated using the
Matlab/Simulink software environment by digitally simulating the PV array scheme feeding
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hybrid DC and AC loads. Besides the MPP detector and dual fuzzy logic MPP tracking
controller, the scheme includes three more control units, one of them is for the voltage control of
the common dc load bus, the second one is for voltage and frequency control of AC load bus, and
the third one is for the speed control of the motor type loads in both DC and AC sides.
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