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ABSTRACT

Nowadays, there are many methods used to control wind turbine system in order
to get the maximum energy extracted and maintain rated output power. However, the
methods are used must meet the requirement to ensure stability and optimal performance.
This thesis presents the study on control for small wind turbine system. In this project, a
control algorithm employs direct torque sensing, and it adjusts rotor speed by changing
the dump load resistance using single fuzzy logic controller. Changes in the dump load
vary the armature current, as well as the armature torque, which sets the rotor speed
towards the desired level. The fuzzy relations between the variables and the fuzzy rules
were stated in detail. A dynamics of SkW small wind turbine using the permanent magnet
DC generator is modelled and wind data generation with flexible wind field model is
included. Simplified models representing rotor aerodynamics are used. The scheme is

simulated in Matlab Simulink and results are presented.

Keywords-component; Small wind turbine, Dynamic modelling, Fuzzy controller, Matlab

Simulink
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CHAPTER 1

INTRODUCTION

1.1 INTRODUCTION

Wind power is the conversion of wind energy into more useful forms, such as
electricity, using wind turbines. Most modern wind power is generated in the form of
electricity by converting the rotation of turbine blades into electrical current by means

of an electrical generator [1].

Wind technology has been developed rapidly over the last few decades, as it
is renewable, cost-effective and also causes little harm to the nature with respect to
other conventional energy. One of the most important tasks of a control strategy for
wind turbines is to limit the power input to the turbine to a level that the mechanical
and electrical components of the turbine are able to handle. This must be achieved by
reducing the power extracted from the wind. Large wind turbines are complex in
operation, deploy multitude of control methods and operate in grid-connected mode.
On the other hand, small wind turbines can be used for stand-alone as well as grid-

connected system [2].

There are many configuration systems to control wind turbine that have been
used in several wind turbines today such as an aerodynamic power control, fixed-
speed system control and variable-speed system control [3]. Wind turbine generators
used all over the world today are mostly operated with constant speed operation. This
1s mainly due to their simplicity in order of connection to the utility grid with no need
of frequency conversion. However, constant speed operation implies that the
mechanical structure of the turbine has to be strong as it is exposed to high loadings.
Recently though, variable speed operation has gained interest, especially owing to

their possibilities to lower stresses on the mechanical parts of the turbine [4].





