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The limited resources of fossil fuels and their environmental impacts have increased solar
energy's role in electricity generation. This study analyzes climatic data from the past
twenty years to rank cities in Guilan province for solar power plant development. Using
PVsyst software, technical, economic, and environmental assessments were conducted.
The TOPSIS and SAW methodologies identified Jirandeh, Manjil, and Bandar Anzali as
the top candidates, with estimated electricity production capacities of 1427, 1196, and
1156 Kwh/Kw, and efficiencies of 16%, 14%, and 13%, respectively. Each location
requires a capital investment of approximately 2.34 million dollars, with projected CO2
emissions reductions of 65.5, 53.3, and 51.4 thousand tons over 20 years. Although solar
power plant efficiency in Guilan is lower than in central regions of the country, the
province's tourism potential and distance from oil and gas refineries highlight the need
for solar energy development. This research offers valuable insights for authorities on
capital investments and site selection in Guilan province.
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Global horizontal irradiation
Global incident in coll. plane

Near Shadings: irradiance loss

IAM factor on global

Soiling loss factor
Effective irradiation on collectors

PV conversion

Array nominal energy (at STC effic.)
PV loss due to iradiance level

PV loss due to temperature

Module quality loss

Mismatch loss, modules and strings
Ohmic wiring loss

Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Available Energy at Inverter Output

System unavailability

Energy injected into grid
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