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Abstract

Recently, Micro Grids (MGs) have become extremely popular due to their advantages of
effective power conversion and high transmission efficiency. The MG and Nonlinear Loads (NL)
are being incorporated into the electricity network. MGs are connected by Voltage Source
Converters (VSCs), and NL infuses harmonics into the utility grid using power devices. However,
the emergence of stability problems in the MG is caused by the nonlinear characteristics of
Renewable Energy Sources (RESs), the rising use of power electronic devices and unexpected
variations in load. This paper aims to suggest a microgrid that employs RESs comprising wind
and Photovoltaic (PV) systems. This method is established to distribute stable power to loads
without any interruptions. A Doubly Fed Induction Generator (DFIG) is deployed as a wind
system. To stabilize the PV input voltage, the Boost converter is implemented. Furthermore,
intended for enhancing the microgrid's performance, a constant output without distortion is
attained from the converter with the deployment of a Whale Optimized Proportional Integral
(WOPI) controller. The 3¢ inverter is utilized to sustain the DC link voltage, and it combines PV,
wind, and’ battery output at a single point and feeds it to the grid. The results are implemented
using the MATLAB platform, and simulation outcomes show that the suggested control technique

is effective with a THD of 2.33% and reduced overshoot issues.
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This project provides a reliable operating approach for a solar and wind hybrid power
systembased MG system. Three primary components can be identified: the battery storage systems,
PV and wind systems interconnected to the DC-link. The bi directional converter is incorporated to
provide optimal load managément using a dynamical modelling and control system powered by a

PV system and wind. Using bidirectional converters, the DC bus is linked to the battery.
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CONCLUSION

Currently, the RES is being employed increasingly to facilitate and fulfil the enhanced
energy demands resulting from economic development and population explosion. The MG is grid-
connected. The reliable operation enforces common bus conditions (voltage and frequency) and
organizes any imbalance between generation and consumption. In this paper, the suggested
approach efficiently manages the switching between the wind turbine and battery storage system
while obtaining more power from the PV panel. Here, intending to separate the excess pm;ver from
WT, the DFIG is used. Depending on an optimization process, the established technique assists in
attaining the system's overall expenses while assuring a quite reliable source of load power. The
designed PI controller involves ensuring smooth power output. By utilizing the whale-optimized PI
controller, the constant output voltage is attained successfully without interruptions. The attained
outcomes show that the proposed method is efficient compared to other control approaches with a

reduced THD of 2.33%.
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Abstract - Recently, Micro Grids (MGs) have become extremely popular due to their advantages of effective power conversion
and high transmission efficiency. The MG and Nonlinear Loads (NL) are being incorporated into the electricity network. MGs
are connected by Voltage Source Converters (VSCs), and NL infuses harmonics into the utility grid using power devices.
However, the emergence of stability problems in the MG is caused by the nonlinear characteristics of Renewable Energy Sources
(RESs), the rising use of power electronic devices and unexpected variations in load. This paper aims to suggest a microgrid
that employs RESs comprising wind and Photovoltaic (PV) systems. This method is established to distribute stable power to
loads without any interruptions. A Doubly Fed Induction Generator (DFIG) is deployed as a wind system. To stabilize the PV
input voltage, the Boost converter is implemented. Furthermore, intended for enhancing the microgrid’s performance, a constant
output without distortion is attained from the converter with the deployment of a Whale Optimized Proportional Integral (WO-
PI) controller. The 3¢ inverter is utilized to sustain the DC link voltage, and it combines PV, wind, and battery output at a single
point and feeds it to the grid. The results are implemented using the MATLAB platform, and simulation outcomes show that the
suggested control technique is effective with a THD of 2.33% and reduced overshoot issues.

Keywords - PV system, Wind system, Boost converter, WO-PI controller, MG, DFIG.
1. Introduction remedy for the intermittent issue. Consequently, hybrid
RESs have recently taken substantial importance as a ~ €nergy systems incorporating ESS are highly suggested to
consequence of the increasing need for electricity. Using ~ cnsurc an effective and smooth power transfer. Hence, MGs
innovative, clean energy sources has become essential due to ~ are a crucial paradigm to combine alongside ESS with
the demand for fossil fuels for ppwer generation [1-3]. As a distributed and renewable energy sources [9-11].
result, the construction of clean energy using wind and PV
input power is projected to be a feasible option in the future. In the modern world, dealing with the growth of clean
Solar and wind energies are affordable to use and produce no ~ €nergy requires the development of the MG model. It has the
emissions. Also, it brings electricity to isolated locations not ~ potential to enable the final user to store, regulate, produce,
handled by electricity companies or connected to the grid. and maintain a portion of the energy consumed, turning the
Furthermore, it can provide a remedy for nations experiencing client into a contributor to the network instead of a consumer
a shortage of fossil fuel energy [4, 5]. [13]. MG offers numerous benefits to customers and utilitics
like each other. Reduced power flow on transmission and
Unfortunately, the accessibility of these sources is distribution lines, reduced power lossesand lower
intermittent and weather-dependent. The power system has costs[21,25] for excess energy sources are all benefits of the
challenges while using these resources because of the MG approach. MG can 315_0 minimize the !Oﬂd demand on the
unpredictable nature of power output and its variations [6]. electrical grid and contributes to lowering pollutants that
The utility grid's stability and standalone applications represent a concern from climate change. Also, it can help in
ultimately depend on incorporating clean energy sources [7]. fixing network issues [14].
So, adopting Energy Storage Systems (ESS) offers a fantastic
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Dear Sir,
Subject: Request for Financial Assistance of Funded Project -Reg

I am requesting on behalf of (Sri Venkateswara College Of Engineering And Technology /
Department of Electrical and Electronics Engineering), an esteemed institution known for its commitment
to excellence in engineering education and research. We are reaching out to explore the possibility of
collaborating with your company on a funded project that aligns with both our academic goals and your
company's expertise and interests. In this regard we request you to grant the permission for funded project

on “Implementation of PV-Wind based Microgrid System using Whale Optimization

Algorithm”

FACULTY ANALYZER - Dr. M.SIVASUBRAMANIAN / AP
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