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2289 KwWh/m* Global horizontal irradiation
+12.6% Global incident in coll. plane
-20.50% Far Shadings / Horizon
3 -0.76% 1AM factor on global
2033 KWh/m? * 9997 m* coll. Effective irradiation on collectors
efficiency at STC = 22 57% PV conversion

4586962 K\Wh Array nominal energy (at STC effic.)

+0.33% PV loss due to irradiance level
-4.92% PV loss due to temperature
+0.75% Module quality loss
-2.15% Mismatch loss, modules and strings
-2.48% Ohmic wiring loss

4206770 kWh Array virtual energy at MPP

-1.91% Inverter Loss during operation (efficiency)
4 -0.03% Inverter Loss over nominal inv. power
[~ 0.00% Inverter Loss due to max. input current
[ 0.00% Inverter Loss over nominal inv. voltage
[~ -0.01% Inverter Loss due to power threshold
[~ 0.00% Inverter Loss due fo voltage threshold
[ -0.03% Might consumption
4123242 KWh Available Energy at Inverter Qutput
-5.49% AC ohmic loss
1.27% Medium voltage transfo loss
-0.02% MV line ohmic 1055
3846914 kWh Energy injected into grid
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Extended Abstract

Introduction: In recent years, energy consumption has increased in many countries due to
various reasons. Today, providing part of the energy needs for sustainable growth and human
development through new and renewable energy sources is proposed as a reliable and
environmentally compatible solution, which is considered by many governments, experts, and
scientists worldwide. Solar power plants are particularly environmentally compatible. The
establishment and operation of solar power plants in the future will provide wide fields for self-
sufficiency and reduce the country's dependence on oil exports. This research investigates and
evaluates the design type of solar power plant for the educational complex of Fasa Azad
University.

Materials and Methods: In this research, the efficiency of solar power plant in Fars region,
Fasa city has been investigated. The simulation of energy production in the photovoltaic power
plant connected to the grid at the rate of 2.2554 nominal megawatt hours was investigated with
the help of PVsyst and RetScreen software. The reduction of carbon dioxide emissions and its
environmental effect were investigated.

Results and Discussion: In PVsyst simulation software, the energy output of the power plant,
the energy injected into the grid will be 3846914 kilowatt hours per year. In the RetScreen
simulation software, the output energy of the power plant, the energy injected into the grid will
be 3846429 kilowatt hours per year. In the environmental part of the simulation of the
Photovoltaic Power Plant of Fasa Azad University in the RetScreen software, it can be seen that
by using the proposed system, the emission of 2221.9 tons of carbon dioxide in the atmosphere
will be prevented, which is a reduction 93% will have a significant impact on air pollution.
Conclusion: The main goal of the research is to design a solar power plant for the educational
complex of Fasa Azad University to reduce the effect of carbon dioxide gas in the region, and
in this regard, a solar power plant with a nominal power of 2255 kW has been designed for one
hectare of land, which shows the practicality of the plan and the possibility of expanding the
plan. It is also available with a larger area according to the design conditions. The sub-goal of
this research was to investigate the performance factor, useful efficiency, efficiency of arrays,
optimal layout and appropriate angle of panels in simulation. In our design, we achieved an
efficiency ratio of 68% for the entire power plant, which is a good and acceptable coefficient,
made possible by the optimal panel angles, the arrangement of the panels, and the good
efficiency of each array. In order to improve the accuracy in choosing the right place for the
construction of photovoltaic solar power plants, it is necessary to use optimization methods and
systematic analysis. Paying attention to the multifaceted selection criteria and their effects on
leading options can help to increase the efficiency of power plants in various scales. Also, the
implementation of complex forecasting models that can include more variables such as climate
change, urban development and economic trends can be effective in identifying the most correct
place for future investments.
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