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Abstract

Iran has significant potential to harness solar energy through solar parking lots. While initial construction costs are high,
optimal design and implementation can maximize efficiency and feasibility. A grid-connected solar parking lot at the
East Azerbaijan Electricity Distribution Company headquarters to enhance power generation within the constraints of the
existing parking lot ceiling is designed and implemented in this study. Using PVSyst software, the optimal tilt and
orientation of the panels were determined as 30 degrees, considering factors such as geographical location, parking area
dimensions, panel type and spacing for maintenance, shadow prevention, surface utilization, aesthetics, and annual energy
output maximization. Simulation results show that 252 panels (200 watts each) can be installed, achieving a peak capacity
of 50.4 kilowatts and generating approximately 80 megawatt-hours annually. The proposed layout ensures optimal
spacing and arrangement of panels. Additionally, SMA Sunny Design software was used to determine the optimal number
and capacity of inverters, ensuring compatibility with the connected arrays. Economic analysis reveals a payback period
of under five years, proving the project’s viability.

Keywords: Photovoltaic array, inverter, solar parking, grid-connected power plant.
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Max. short-circuit 50 A 125A
current
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STP 15000TL Input A Input B
Number of strings 4 1
PV modules per string 17 12
Peak power (input) 13.6 KWp 2.4KWp
Typical PV voltage 610v v 430 v v
Min. PV voltage 554 v v 391v v
Min. DC voltage (PV) 150 v 150 v
Max. PV voltage 908v Vv 641v v
Max. DC voltage (PV) 1000 v 1000 v
Max. current of PV 217 A v S4A v
array ! :
Max. DC current 33A 11A
Max. short-circuit 50 A 125 A
current )
by 525,500 6,5 5 g0
STP 15000TL Input A Input B
Number of strings 4 1
PV modules per string 15 15
Peak power (input) 12 KWp 3 KWp
Typical PV voltage 538v v 538v v
Min. PV voltage 489v v 489v Vv
Min. DC voltage (PV) 150v 150v
Max. PV voltage 802 v v 802 v v
Max. DC voltage (PV) 1000 v 1000 v
Max. current of PV 217 A v 54A v
array ’ ’
Max. DC current 33A 11A
Max. short-circuit 50 A 125 A
current )
by 535,500 6,55 6 Jgur
STP 17000TL Input A Input B
Number of strings 5 1
PV modules per 17 12
string
Peak power (input) 17 KWp 2.4KWp
Typical PV voltage 610v v 430v v
Min. PV voltage 554v vV 391v v
Min. DC voltage
(PV) 150 v 150 v
Max. PV voltage 908v v 641v v
Max. DC voltage
(PV) 1000 v 1000 v
Max. current of PV 271 A v 54A v
array ) )
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