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Studying and Designing a Fuzzy Control
System for the Wind Turbines to operate
at high Wind Speeds

Abstract

Wind energy systems are a relatively recent industry, but as a
result of their rapid development, they have become one of the
most promising renewable energy sources. Despite this, it still
needs additional capabilities in order to generate efficient energy
of high quality and reliability at the lowest possible cost. Since the
electrical power that can be extracted from wind turbines is
affected by wind speed sharply, therefore the difficulty lies in
extracting the maximum possible amount of wind energy and
converting it into electrical energy. For this reason, the technology
related to the manufacture of wind energy systems has developed,
which led to the development of a generation of variable speed
turbines, which offer many advantages over fixed speed turbines.
Induction generators are the most common variable speed wind
turbines. In recent years, the focus has increased on double—feed
induction generators because of their advantages compared to the
squirrel-cage induction generator.

In this work, a fuzzy control unit was proposed to control the angle
of inclination of the turbine blades that are exposed to turbulence
and external noise signals instead of the traditional controllers,

which is expected to improve the system response and ensure
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ease of application and modification and a decrease in cost.
Where the designed control unit depends on the value of the error
in the power output of the turbine and the wind speed measured
directly, to give in its output the reference inclination angle of the
turbine blades. The main objective of the proposed control unit is
to improve the work of wind turbines by allowing continuous
operation at least with low performance when some malfunctions
occur at high wind speeds, where in the natural state the work of
wind turbines is stopped. Simulation results show an improvement
in control performance when the proposed fuzzy controller is
used.Through the reference study, we reached the conclusion that
showed that most of the previous studies in wind energy systems
dealt with controlling the wind turbine capacity and the angle of
inclination of the blades using traditional controllers of the type PI
or PID, without focusing on benefiting from the work of wind

turbines at high wind speeds.

Keywords: Wind Turbine (WT) — Double Feed Induction
Generator (DFIG) - Blades Pitch Angle — Fuzzy Control (FC).
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