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The lack of energy in Hormozgan province and the need for a sustainable energy
supply, especially in the hot seasons, has always been an important challenge for this
province. Due to the current limitations in supplying the current 1000 Mw required

energy shortage, the current procedure is to reduce consumption and planned
shutdowns. This issue has caused losses to the industries of the province and is an
obstacle to facilitating trade. The existence of flat and non-cultivable land as well as
the suitable climate in Hormozgan province and Bandar Abbas city is a good
potential for installing solar power plants and related panels. In this research, three
pieces of land have been selected and the construction of this power plant has been
simulated using the PVSol software, according to the technical requirements and
limitations of ArcGIS. Their economic and environmental conditions have been
analyzed using RETScreen software. According to the appropriate topology of the
selected areas, and suitable climatic and weather conditions, the output power of the
154 Mw power plants has been estimated and the performance ratio (PR) in them is
predicted to be more than 70%. It is suitable and acceptable. Also, the suitable
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L\(eggords: conditions of these power plants have shown that in the case of investment, the
P(fSoI ' return of the investor's cost is between 5 to 6 years, and this project is economically

affordable and ultimately leads to sustainable energy production and solving the

solar energy, city's problem. It will be Bandar Abbas and Hormozgan province.

site selection,
simulation.
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1. Introduction

In Hormozgan, 3 large power plants and 2 small power plants produce electricity, and the total
electricity produced in this province is 2350 MW at best. Energy consumption in the province is 3300
MW, of which there is a shortage of 12000 MW of electricity. In the past 5 years, due to the increase in
electricity consumption and the decrease in the production of electric power plants, it was not possible
to import electricity from the national grid, and for this reason, planned power outages have been
implemented to compensate for the deficit of electric energy. Investigating the use of renewable
energies such as marine turbines, bio cells, and solar energy and their feasibility can be a suitable
solution to solve this problem. One of the ways to use stable and separate electricity from the national
grid for production units in these areas is to use renewable energy, especially solar energy. The use of
solar energy in Hormozgan province is not properly understood due to the view that the climate of the
province has high humidity and dusty conditions, but the results of different research have shown that
solar cells can also work in tropical regions are acceptable.
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2. Material and Method

In this research, after studying and reviewing the articles and research related to the topic, the climatic
conditions of Bandar Abbas city have been studied first. The most important issue in installing solar
panels is the amount of sunlight in the area. After that, according to the technical requirements for
installing solar panels and using ArcGIS software, suitable places for installing solar panels have been
selected. Finally, the simulation of the amount of output energy according to the selected conditions
and the desired location has been checked by PVSol software, and its economic benefit has been
estimated by RETScreen software. The data were obtained from 20 years of radiation and climate data
of the Bandar Abbas region. Choosing the right location for installing the solar power plant and its
panels is of vital importance. Based on this, by determining the importance coefficient of each of these
factors and combining them with the ArcGIS geographic information system identified the most
suitable lands and locations. 8 plots location with different sizes are selected and entered into the
ArcGIS spatial analysis and site-selection system using the mentioned criteria. After choosing the right
position for installing solar panel systems, it is necessary to perform a simulation based on these
criteria. PVSOL Premium software version 2021 was used for simulation. RETScreen software has
been used to estimate the environmental effects of simulated solar power plants. Based on the
presented economic model and the conditions of guaranteed purchase of electricity in Iran, the return
of capital from this project is 5 years. Also, from the environmental point of view, this project is in
such a way that if fossil or gas power plants are built to produce the same amount of energy, more than
109600 tons of carbon dioxide gas will be produced. As a result, this project will reduce the same
amount of harmful CO, gas.

3. Results and Discussion

The output data of the simulation shown that the construction of a solar power plant in non-cultivable
land around Bandar Abbas can supply the needs of this city with clean and renewable solar energy.
The low cloudiness of the region and the low rainfall of this city are advantages that will increase the
efficiency of these power plants. The presence of constant humidity in most months of the year has led
to the fact that the temperature of the area does not increase too much, and this has caused the benefit
of this equipment to increase. Based on the output of the simulation results, the average amount of
direct vertical radiation in the studied area in all months of the year is more than 100 kWh/m?, and its
maximum is in June with an average value of 170 kWh/m?. This amount of energy will increase the
efficiency of solar panels.The topology of the selected areas using the spatial selection feature of
ArcGIS is in such a way that there is minimal shading on the installed panels and as a result, the
reduction of the output power efficiency for these panels is less than 1% per year, and as a result, the
performance ratio in the study area will be more than 70%.

4. Conclusions

The need of Hormozgan province and Bandar Abbas city for sustainable and non-polluting energy is a
necessity that, if not paid attention to, will lead to the continuation of the problem of sustainable
energy supply. The use of renewable solar energy in Bandar Abbas city can be very efficient. The low
maintenance cost of these power plants compared to other energy production methods is an incentive
to use this method to produce and provide energy. Supplying energy similar to this 154 MW power
plant using fossil power plants, in addition to costing five times more than solar power plants, brings a
large amount of polluting and destructive gases into the environment.
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