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Solar power plant is one of the developing technologies in the field of electric energy
production with reduction of environmental pollution. Considering that Iran has a good
potential in the field of solar energy, it seems necessary to use this God-given and
unlimited resource. The current research was carried out with the aim of technical,
economic and environmental feasibility of a large-scale solar power plant in the
northwestern region of Iran. The area studied in the current research is East Azarbaijan
province and the surrounding cities of this province in neighboring provinces. The research
is applied in terms of purpose and descriptive, non-experimental, and quantitative in terms
of data type. In this research, the study area was first studied using the library method, and
then the amount of energy production and the energy conversion factor of the power plant
were calculated using the analytical method, and then the economic and environmental
aspects of the project were investigated. In this research, using the RETScreen software,
the amount of solar energy received, the capacity factor of the power plant, the estimation
of the initial and periodic costs, the calculation of the amount of greenhouse gas reduction
and the financial evaluation have been done, which shows that the city of Tabriz compared
to 9 other cities have a higher energy conversion factor and this city is chosen to build a
photovoltaic power plant. The noteworthy point is that, in a 2 MW power plant, the income
from the first 3 years alone can return the initial investment cost of the power plant, and
this return on investment for a 100 MW power plant is 3.7 years. The firstyear income for
2 and 100 MW power plants is calculated as 275625 dollars and 12330576 dollars,
respectively, which shows that this plan has an economic justification and in addition to
this, the construction of a solar power plant as a source of clean energy can lead to no CO2
emissions and reduce water consumption for to produce energy and it is optimal and
justifiable from the environmental point of view.
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Introduction

Today, the generation of electricity using solar energy is one of the hottest topics studied by countries and several
studies have been conducted at the global level in the field of the feasibility of installing solar power plants, but
the important point is that, mainly, the possibility of generalizing the obtained results It is not available in one
region for other regions due to different radiation angle, weather conditions, facilities and equipment of
electricity distribution network in different regions of the country, population and many other things. Our
country, Iran, is one of the strategic regions for the production of electric energy using solar farms and power
plants due to its favorable geographical location and effective environmental parameters. Many photovoltaic
power plants have been put into operation in Iran, including in the cities of Mashhad, Taibai Khorasan Razavi,
Kermanshah, Kashan, Yazd, Zanjan, Ardabil, Abhru... Unfortunately, only 2 photovoltaic power plants have been
put into operation in the northwest region, in Zanjan and Ardabil provinces. Due to the fact that East Azarbaijan
province is the industrial and mining hub of the country, and despite the presence of numerous factories and a
relatively large population, the amount of electricity consumption in this province is significant, and in recent
years, power cuts and voltage drops in the electricity supply network , has created many problems for industry
and people.

Data and methods

In this research, in order to choose the optimal location for the implementation of the project, 10 regions were
selected in the north-west of Iran, and using RETSCreen software (2016), detailed information on air
temperature, relative humidity, rainfall, solar radiation, and wind speed was obtained. and the temperature of the
earth from January 1, 2018 to August 4, 2022 on a daily basis and then the average of these values as well as the
energy conversion factor (CF) of each region in these regions has been calculated and according to the analysis
steps in the RETScreen software (Hakmat and Kalanter, 2013), In the beginning, the location is defined for the
software and the weather characteristics of Tabriz city and 9 other cities (Maragheh, Mianeh, Khoi, Urmia,
Mahabad, Ahar, Ardabil and Pars-abad) as the output of the software. received The results show that Tabriz city
has a higher energy conversion coefficient than other 9 cities and also according to the analysis done in
RETScreen software, Tabriz city is chosen to build a photovoltaic power plant. According to the daily
information related to relative humidity and daily solar radiation of 2021 related to the city of Tabriz, the relative
humidity changes slightly between 0.1419 and 0.9188, but the changes in solar radiation are between 0.64 and
88.88, and the highest amount of solar radiation is related to the months It is June and July and it is expected that
we will have the highest amount of electricity production in these months.

Economic and environmental analysis of the construction of a 2 megawatt solar power plant in Tabriz city

In most of the conducted studies, the life cycle cost analysis method has been used to calculate the cost of
electric energy production with various available methods, especially the photovoltaic system, and this research
is also analyzed with this method. According to the results, the current value of the investment is 5418560
dollars and the return period is 3 years. According to these results, it can be said that this project is economically
justifiable and can be implemented, and the advantage of the project is that the investment return period will take
place in the first 3 years of operation, and during the guaranteed purchase of electricity, the cost covers the
project and this issue makes the project more attractive and attracts investors towards the construction of a solar
power plant in Tabriz city. In the continuation of the research, in order to investigate the construction of a large-
scale power plant, calculations have been made for a 100 MW power plant and the economic feasibility of this
plan has been confirmed.

In terms of environmental and social issues; The amount of employment, saving water and not releasing carbon
dioxide have been investigated and the results indicate that the more we move towards renewable power plants
in addition to reducing environmental issues and problems, per megawatt An installation can create employment
for 11 people, and in this plan, according to the power plant capacity considered, for 2 megawatts of installed
capacity, 22 people can be employed in Tabriz city.

Discussion and conclusion

In this research, the technical, economic and environmental feasibility of a small-scale solar power plant in the
northwest region of Iran was discussed. Using the Rat Screen software, detailed information on air temperature,
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relative humidity, rainfall, solar radiation, wind speed and ground temperature from January 1, 2018 to August 4,
2022 on a daily basis for the cities of Mianeh, Maragheh, Khoi, Marand, Tabriz, Urmia, Mahabad, Ahar, Ardabil
and Parsabad were obtained and after calculating the average of these values as well as the energy conversion
coefficient (CF) of each region, it was determined that Tabriz city has a higher energy conversion coefficient
than other 9 cities and Tabriz city is suitable for building Photovoltaic power plant is selected. In the following,
the economic feasibility of the project was discussed, for this purpose, the construction of 2 MW and 100 MW
solar power plants was simulated in the weather conditions of Tabriz city in RETScreen software, and the first
year income of the 2 MW power plant was 275,625 dollars and the income of the power plant 100 megawatts in
the first year is calculated at 12,330,576 dollars and the results indicate that the more we move toward renewable
power plants in addition to reducing environmental issues and problems, the more we can employ 11 people for
each installed megawatt. . In the calculations, the investment return period of 2 MW power plant is 3 years and
3.7 years for 100 MW power plant. According to these results, it can be said that this project is economically

justifiable and it is possible to implement it.
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Daily solar radiation - horizontal (kWh/m%d)
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