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Abstract

The integration of photovoltaic power systems into the
electrical grid is a key point for increasing the support of clean
energy. However, challenges of power quality and system
stability critical issues. This paper investigates the behavior of a
100 kW grid-connected PV system using MATLAB Simulink as the
simulation model. The objective is to analyze power delivery
efficiency and power quality under inductive motor load
conditions. Simulation results reveal that grid integration
enhances energy efficiency by maintaining continuous load
support and enabling power connect to the network.
Furthermore, the adoption of a multilevel inverter significantly
reduces the total harmonic distortion (THD) compared to
conventional approaches, thereby improving overall power
quality. The findings confirm that simulation based analysis
provides a reliable reflection of real-world system performance
and offers practical guidelines for the design of stable and
efficient grid-connected PV systems in future renewable energy

applications.
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| Ao nsvualvdihueenveswaduaeniing
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A Ao avumuuiuvesianuduvesas (radiance density)
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K #o fnasiives Boltzmann
AN 2) - (3)

10s #ie nszuadounduressesno PN

lor #e nszuadusideundu (backward saturated current)
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