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I. Introduction

Wind power has shown the highest global growth amongst all the renewable energy sources in
recent years. The industry's demand for wind energy technologies is now dominated by
synchronous and induction machines [1]. Wind powered generators must function well when the
speed is changeable. To get the most energy out of a wind energy generation system, switched
resistance generators have proven to be a workable alternative to traditional variable speed motors.
The deployment of SRG in wind energy applications is made possible by its robust and
straightforward design, cheap production expenses, possibility of excellent efficiency, resistance to
faults. Through energy collection optimization, SRG control in wind energy systems seeks to
maximize output power. A lot of additional study is being conducted to examine if SRG may be used
in applications for wind generation. It is demonstrated that a high effectiveness control method can
maintain the desired dc-link voltage for longest amount of time. As the generator operates under
different loads, its turn-on and turn-off angles are continuously adjusted for proper voltage
management. In order to improve SRG performance through modeling, multidimensional tables that
show torque ripple and energy efficiency are developed. By superimposing the generated data, a
multidimensional efficiency chart that displays the ideal operating zones spanning the speed and
power ranges is created. This representation relies on the magnetization properties collected by
measurements. This work offers an optimization strategy for SRM driven by particle swarm method
to minimize simulation time and restrict the search space. Conventional PS-based optimization
algorithms have several key advantages over contemporary heuristics like quick integration,
flexibility and usage of few controlling variables. Producers may take into account employing SRG
as a comparable substitute to reduce the price and strengthen WECS's reliability [4]-[7]. Due to its
small architecture, the SRG is better suited for processing WECS directly. The rotating pole is
cheaper as well as more enduring since permanent magnets and coils are not present. Because of
their dependability, flexibility, tolerance to faults and reliability, integrating them into the WECS is a
suitable option. We may eliminate the gearbox in the turbine for SRG-based low speed wind energy
systems by utilizing a direct-drive SRG [8]-[11]. Nevertheless, the gearbox is an expensive
component that lowers the entire system's general effectiveness and durability. As a result of this
improvement, direct drive energy systems now feature less expensive production and gear noise,
as well as higher turbine effectiveness and easier operation. Although the SRG's remarkable
efficiency, its usage in industrial settings is still rather restricted. Energy has always been important
to our comfort and wellbeing. Add|t|ona||y, it has been a key driver of development in a variety of
human endeavours, including man strial expansion, to name a
few. The world economy now relies| m&itip mﬁm&ﬂrﬂmlmf&eﬂmlmgprgy needs, but this must change
due to harm they do to the environ : t the world, decreasing
reliance on fossil fuels is a key goal. Additionally, there is general agreement that the current
tendency is to make sure the energy we consume is renewable. To prevent unintended
consequences like climate change, the global energy industry has been switching to renewable
energy sources. In this context, WECS have drawn the attention of important academic and
business research organizations and are really the renewable energy source with the fastest rate of
growth worldwide. Over the past few decades, commercial wind turbines' rated power has grown
tremendously. As a result, the primary elements in the creation of energy are the electrical
machines. Therefore, it is essential to design machines that are more energy efficient by taking into
account both their layout and management features in order to increase productivity, decrease
costs and improve dependability, adaptability and administration. Due to its straightforward
operation and high dependability, IG were first considered as viable options for the simplicity of the
energy network. Though the complexity and need for ongoing maintenance are the primary
disadvantages of IG. DFIG, which displayed an intriguing performance, is gaining popularity in
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WECS implementations. The intricacy of power regulation and high price of these types of
generators are their primary drawbacks. The efficacy of the PMSG in wind applications is
fascinating, but their price and manufacturing challenges make them still highly expensive. As the
DFIG is connected to the grid by partial scale power converters, the system's overall cost is
reduced. A full-scale power converter is also mandated by PMSG, raising the overall cost and
challenging a realistic deployment. In recent years, some researchers have tried to increase
machine efficiency in WECS by proposing novel control methods or introducing new topologies for
SRG converters. According to their fundamental tenets and structure of execution, the various
control approaches are recognized and categorized. In this study, we aim to offer recommendations
for enhancing SRGs' functionality in WECS systems. As a consequence, PMSG's capacity to
manage voltage is limited in severe working conditions. Grid systems and battery storage for home
and commercial electricity suppliers are a few examples of SRGs in WECS. As discussed earlier,
the objective of this work is to provide a comprehensive literature review of SRG control
approaches, covering a wide range of topics related to the multi-physics field, including
performance enhancements using WECS control and optimization strategies. It makes sure that the
scientists and engineers who work in the field are aware of any new advances or advancements
made using SRGs in WECS. In this paper, PSO is presented in order to implement SRG for wind
energy conversion into the power distribution system.
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