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[bookmark: _gjdgxs]Abstract: In this paper we employ the Permanent Magnet Synchronous Generator (PMSG) for standalone wind power generation because it offers high efficiency combined with minimal maintenance requirements. A direct matrix converter based on smart technology functions as the power conversion interface to create output waveforms that are sinusoidal with limited higher order harmonics while having no subharmonic components. The system removes the requirement for dc-link and all other passive equipment. By using certain switching states Space vector modulation controlled (SVM) matrix converter switching has the potential to minimize switching losses. The proposed work stands as a potential design concept for future variable speed drive technology. The suggested model for an RL load underwent evaluation through MATLAB simulation by changing the resistor and inductance values.

Keywords: SVM-space vector pulse modulation, wind-energy conversion system (WECS), and permanent-magnet synchronous generator (PMSG)
This is an open access article under the creative commons license https://creativecommons.org/licenses/by-nc-nd/4.0/ [image: ]
_____________________________________________________________________________________
I. Introduction
	Wind Energy Conversion Systems stand as one of the top energy production methods in renewable energy fields including biomass alongside wind and solar and hydropower because they offer straightforward implementation. The operation of wind turbines avoids emissions produced during the production of non-replaceable thermal power and nuclear power systems [1-2]. The technology includes systems which operate independently to deliver pumping functions for irrigation water systems as well as remote power generation and grid connection capabilities. Within wind-driven generator technology there are three core categories: Fixed speed, variable speed wind turbines and induction generators. Two generator types namely DFIG and PMSG function either in fixed speed operation or variable speed operation per research conducted in [2].
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Fig 1: Circuit Diagram of the Proposed Method

II. Matrix Converter Directly
	The direct matrix converter shown in Figure 2 represents a direct AC-AC converter system that brings multiple advantages compared to traditional inverters. This device features an intrinsic dual-directional power flow capability which generates waveforms with sinusoidal signals while maintaining low harmonic content and eliminating sub-harmonic frequencies and enables comprehensive input power factor management. The device's minimal energy storage requirement eliminates the necessity of employing large energy-storing capacitors and 

III. SVM for Direct Matrix Converter
	The method uses controlled lengths of legitimate three-phase null states from a matrix converter to develop necessary sinusoidal output voltages combined with inverter output control through space vector modulation. The representation of all functional switching states in a matrix converter takes place through voltage space vectors. Implementation of the SVM method requires selecting switching vectors plus calculating vector on-time values as its two essential sequential steps. The three-phase matrix converter includes 27 distinct switch combinations that result in 27 voltage vectors available for selection. The 27 possible switch combinations of matrix converters divide into three distinct groups. There are three different vector types including zero vectors and stationary vectors and synchronously spinning vectors.
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Table 1: Matrix converter

IV. Simulation and Results
The control systems based on space vector modulation for PMSG-fed resistive and inductive loads operate through AC-to-AC matrix converters and their MATLAB/Simulink model implementations are shown in Figure 5. When PMSG serves as a power source the modelling approach is implemented [2]. The model design implementation used equations from (9) through (20) under a 12 m/s wind speed condition. The PMSG Simulink model appears in figures 6 and 7.


V. Conclusion
The research demonstrated space vector modulation techniques used to analyze comparative effects between various resistances and inductances. The addition of energy storage components to the RL load becomes unnecessary whenever PMSG operates with a direct AC-AC matrix converter [1-2]. Among all PWM techniques SVPWM demonstrates superior performance. The PMSG modelling requires 12 m/s as its minimum wind velocity for analysis. Matrix converters replace traditional DC-links to achieve high efficiency alongside low-cost operation. Future research efforts will expand extensively to develop modelling techniques for variable speed drives based on agricultural motors alongside water pumping mechanisms.
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