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Homer software acts as a tool for modeling and optimizing an energy production
system based on renewable technologies. The purpose of this study is to investigate
the performance of different scenarios and optimize the best type of their use in
accordance with the geographical data of the target area in the presence of different
renewable sources of wind, solar and diesel generators in the presence of the main
power grid. The necessity of using renewable resources is not hidden from anyone,
but due to high fluctuations and dependence on weather conditions, these resources
need to have a realistic analysis according to the conditions of each region in order to
get the best performance from them. In this research, according to the meteorological
data of the studied area, it has been tried to study the effect of using these resources
in a microgrid optimally and objectively, and the calculations were done in such a
way that the designed system can meet the load requirements of the studied area. To
overcome the intermittency of renewable energy sources such as wind and sun, a
combination of these sources was considered in a hybrid system. The data of solar
radiation and wind speed required by the software were obtained from the
meteorological website of the country and NASA and were used in the software. The
results of the analysis of three scenarios including power grid/diesel generator,
power grid/diesel generator/solar cell and power grid/diesel generator/solar cell/wind
turbine show the prices of 0.579 dollars, 0.308 dollars and 0.431 dollars per kilowatt
hour, respectively dollar showed. In these scenarios, the share of renewable energies
was 0, 27.4 and 48.3 percent, respectively. The higher the price of diesel, the more
the optimization software goes towards the use of renewable energies; Therefore,
considering that the subsidy of energy carriers (fossil fuels) is high in our country, it
is recommended that if this subsidy is reduced or allocated to the use of renewable
energies, the use of renewable energies will increase. He will find that this issue will
be very effective in reducing environmental pollution.
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Introduction

Renewable energy sources are clean and unlimited, making them a viable alternative to fossil fuels.
The reduction of fossil fuels, increased greenhouse gas emissions, and higher energy consumption
have led to a growing use of renewable energy sources for grid-connected applications. Other
influential factors in the use of renewable energy include the availability of various types of these
sources, low long-term production costs, low maintenance costs, and their safety. According to the
2016 report, 19.2% of the world's energy consumption and 23.7% of electricity production are
supplied by renewable energy. Of this figure, 8.9% comes from traditional biomass, 4.2% from
thermal energy (modern biomass, solar heating, and geothermal), 3.9% from hydropower, and 2.2%
from wind, solar, geothermal, and biomass electricity.

The integration of these resources to meet local loads has led to the concept known as microgrids,
one of the most critical topics in optimizing their performance. Homer software functions as a tool for
modeling and optimizing the performance of renewable energy-based microgrids. In this project,
actual monthly load data in Homer software was used to design a renewable energy-based microgrid
in grid-connected mode for the residential area of Industrial Town No. 3 in Ahvaz (Khuzestan).
Calculations were performed in a way that the designed system could meet the demand of the study
area with the minimum cost, the least pollution, and the highest reliability. Solar radiation and wind
speed data required for this software were obtained from the National Meteorological Organization
and NASA websites and were used in this software.

Model description
The use of microgrid systems to meet the required energy, assessing and aligning various
combinations in terms of cost, pollution, and reliability - aiming for the minimum cost, least pollution,
and highest reliability - should be noted. It should be considered that the more decentralized our
production resources are, the better it is for environmental diversity, as any pollution generated is
dispersed among various sources, preventing a single type of pollutant from reaching a constant level
and concentration that could have continuous effects on humans, other organisms, and structures.
Therefore, the system must be managed in a way to minimizes pollution. Additionally, considering the
intermittent nature of renewable energy sources, it is necessary to use non-renewable resources
alongside renewable ones to maintain and stabilize the network. In this way, pollution is distributed
among these sources, and the contribution of each source to pollutants is minimized.

The optimized microgrid system includes a diesel generator, wind turbine, solar panel, converter,
battery, and power grid. The optimization of this system has been carried out using Homer software.
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Fig. 1. Schematic of the optimized model

Results and discussions
To reduce greenhouse gas emissions and encourage greater use of renewable energy in lIran, the
authors of this project have investigated the electricity consumption in Industrial Town No. 3 in Ahvaz
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over a period of 12 months based on real data. Using Homer software in three different scenarios, the
system analysis results indicate that:

e Economically, the most cost-effective system is priced at $0.308 per kilowatt-hour produced
(Scenario 2).

e The highest utilization of renewable energy, 48.2%, is associated with the scenario of
grid/diesel generator/solar panel/wind turbine, which also has the lowest CO, emissions at
196,524 kilograms per year (Scenario 3).

¢ In none of the scenarios does the net electricity sold to the grid exceed the amount purchased
from the grid.

e The relatively low wind speed has led to the optimization preference for diesel generators even
with a tenfold increase in fuel prices compared to the use of wind turbines.

It might be assumed that renewable energy sources contribute to environmental pollution
management and inherently do not cause environmental pollution; however, renewable resources
themselves have environmental implications. While they have less pollution compared to combustion
power plants (fossil fuels), if a renewable source is utilized, it will introduce a certain level of
pollution to the environment. Therefore, microgrid and hybrid systems, utilizing multiple sources for
power generation, help disperse pollution and reduce its impact, even though they produce less
pollution than combustion plants.
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Average wind speed Ahvaz, Iran
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