Solar Electricity for Europe — reasibility
Study of a 10MW Solar Power Plant in Iran

AMIR ALBORZ MOEZZI, ALIREZA SHADMAND, FAZEL M. FARIMANI

SHAHID BEHESHTY UNIVERSITY

FACULTY OF ECONOMICS AND POLITICAL SCIENCE



Overview: Climate Change and EU’s
Energy Crisis

Global warming: monthly temperature anomaly Our World
) in Data (] 0 0
The combined land-surface air and sea-surface water temperature anomaly is given as the deviation from the Ev0|ut|0n Of energy pI'ICES ln the |aSt 5 VearS, EU
19511980 mean. (annual rate of change)
11
1.2°C
40
1°C World
30
0.8°C
20
0.6°C
0.4°C
0.2°C
O c’(:: ] '_ ] i n Ay I
-0.2°C W
-04 OC 1 1 1 1 1
Jan 15, 1950 Dec 27, 1978 Sep 4, 1992 May 14, 2006 Oct 15, 2022
Source: National Aeronautics and Space Administration (NASA), Goddard Institute for Space Studies (GISS) CC BY

eo.europa,eu/eurostatm




Overview: Solar Energy as a Solution

Solar PV module prices vs. cumulative capacity Our World

Solar photovoltaic (PV) module prices are measured in 2019 US$ per Watt. Cumulative installed solar PV capacity is
measured in megawatts. This represents the 'learning curve' for solar PV.
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verview: Iran, a Potential Global Solar
ower Generator
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Overview: West Azerbaijan Province,
Iran’s Gateway to Europe




Methods

TOPSIS

* Finding the optimal region based on eight different parameters

METHOD

PV*SOL

* Running a simulation to calculate the costs and revenues
Software

Cash-Flow

e Calculating NPV, IRR, and Payback Period

Analysis




Methods: Hypothesis

e The Operation and Maintenance Costs were calculated by the PV*SOL software

e Tax exemption = 10 years

‘ e e Yearly panel degradation = 0.5%

e Discount rates in calculating NPV are: 2.5%, 5%, and 16.46%

e Land provided by the government




Khoy

(38.54°N, 44.95°F)

Results (TOPSIS
Method)

Using Eight Parameters in TOPSIS
method, the optimal region was found

to be the Khoy county.




Results (Simulation)

v The Cost of Construction = 12.481 million USD

v Annual Revenue (Electricity Price, Average-Case Scenario) = 6.9 million USD
v Annual Revenue (Electricity Price, Worst-Case Scenario) = 6 million USD

v Annual Energy Production = 26.28 GW

v Yearly Operation and Maintenance Cost = 400 thousand USD
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Results (Cash-Flow Analysis)

Simple
Payback
Period

NPV NPV
(i = 2.5%) (i = 16.46%)

$ 94,000,000 $ 72,000,000 $ 29,000,000 1.05 1.94

$ 79,000,000 $ 61,500,000 $ 24,500,000 0.96 2.25

0.07S kW/h




Conclusion
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