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ARTICLE INFO ABSTRACT

. . Among the types of renewable energy, solar energy has received more attention due
'Igggrec;ygae-er to its ability to be directly converted into electricity and heat, ease of use, possibility
P of storage, and its endless nature. Therefore, in recent decades, a lot of research has

been done on solar energy systems in Iran and the world. Makran region, located in
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the southeast of Iran, has one of the greatest potentials of using solar energy among
other regions of Iran. In this research, a one-megawatt power plant in Chabahar city,
located in Sistan and Baluchistan province, on the southeast coast of Iran, has been
modeled using RETScreen software and issues such as return on investment, internal
rate of return (IRR), net present value (NPV) and carbon dioxide emissions. levels

have been investigated. Finally, according to the considered conditions of the
investment return period, according to the guaranteed purchase contract with a
tender price of 73 dollars, the amount of carbon dioxide production in the region will
Keywords: be reduced for about 3 years and about 1009 tons per year.
Chababhar,
Economic survey,
RETScreen,

Solar power plant.
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1. Introduction

Today, due to the limitation of fossil resources and the increase in energy demand and finally
environmental considerations, the use of renewable energy sources has become inevitable. The solar
power plant is one of the new technologies in the field of electricity production or minimizing
environmental pollution, and considering that Iran has a good potential in the field of solar energy, it
seems necessary to use this clean and unlimited source of energy. A solar site selection problem
motivated by a real-world case study was investigated to determine sustainable locations for
establishing solar sites in eastern Iran. The current research, including the collection of primary data
such as geographic location and climate data, inputting project information, system type, and technical
specifications, energy analysis to calculate energy production and losses, economic analysis for
incomes and revenues and evaluation of financial indicators, environmental analysis to calculate
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reduction release greenhouse gases and finally preparing the final report including technical, economic
and environmental details.

2. Methodology

In this section, the feasibility of the desired area has been fully investigated along with the parameters
and the method of investigation. In addition, economic considerations such as local land and labor
costs and social benefits such as employment generation and local development must also be taken
into account. For all days of the year by month, the average air temperature, humidity percentage, total
solar radiation, atmospheric pressure, wind speed, temperature below 18 degrees and temperature on
days colder than 10 degrees are provided. The descriptions of the panels used are also mentioned.

3. Results and Discussion

The analysis of pollution emissions by the power plant is shown in RETScreen software. The obtained
results have been made in two parts of economic analysis and environmental analysis. The investment
return of this project occurs almost from the third year. In the first year, the amount spent is equivalent
to 420,000 to 430,000 dollars, which will return at the end of the third year. Also, the non-linear and
upward growth of the rate of return on investment makes the justification of the project very high. It
can be seen that the interest rate will reach approximately $650,000 in the year 20. In this study, it is
assumed that the amount of electricity produced by this power plant is sold at a tender price of 0.073
dollars per kilowatt hour. The tender price of electricity refers to the price that is determined in a
bidding process for buying or selling electricity. The purpose of this process is to determine the fairest
and most optimal price possible for electricity. The amount of the tender price of the produced
electricity is based on the price of electricity export sales in 1402. The NPV value of the project is
greater than zero and the IRR value of the project is 37.4% greater than the discount rate of 17%, so it
can be concluded that the project is economically viable.

4. Conclusion

The results show that the return on investment of this project starts practically immediately in the third
year. The first year costs between $420,000 and $430,000, which is returned at the end of the third
year. This project is well justified due to the non-linear and increasing rate of return on investment.
Obviously, after 20 years, the interest rate will be approximately $650,000. The interest rate that an
investor can earn in a safe market without risking or using his capital is called the discount rate, which
is another term from the field of economics. It is obvious that this project has an NPV value greater
than zero and its IRR value is 37.4% higher than the discount rate of 17%, which indicates that the
project is affordable.
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‘GHG emission
factor GHG emission
Base case electricity system (Baseline) (excl. T&«D) T&D losses factor
Country - region Fuel type kgCO,/kWh ~ % kgCO./kWh
Iran, Islamic Rep. of e All types - 0.524 7.0% 0.564
Electricity exported to grid MWh 1,924 T&D losses 7.0%
GHG emission
Base tCO- 1,084
Prop: €O, 75.9
Gross annual GHG emission reduction tCO2 1,009 93%
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Base case Proposed case \ y
Legend 1,009 tCO, isequivalentto 92.8
Gross annual GHG emission reduction (93%) Hectares of forest absorbing carbon -
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Summary

Capacity factor % 21.9%

Initial costs SAwW v 500 (8)
$ 502,500

O&M costs (savings) $/KW-year - 10 [T|
$ 10,050

Electricity export rate Electricity export rate - annual =

£/kWh 0.073
Electricity exported to grid MWh = 1,924
Electricity export revenue < 140,479
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Financial parameters Costs | Savings | Revenue Yearly cash flows

General Initial costs Year Pre-tax Cumulative
Fuel cost escalation rate 2% Initial cost 100% $ 502,500 # $ $
Inflation rate % 17% Total initial 100% s 502,500 0 -502,500 502,500
Discount rate % 17% otal initial costs i 1 142,768 -359,732
Reinvestment rate % 0% Yearly cash flows - Year 1 2 156,222 -203,510
o i = 3 170,881 32,629

roject life o Annual costs and debt payments 4 186,843 154214

Finance Q&M costs (savings) $ 10,050 5 204,208 358422

Incentives and grants 3 0 Debt payments $ 0 6 223,087 581,509
o 7 243,591 825,100

Debt ratio ® 0% Total annual costs $ 10,050 s 265830 1,090,939
Income tax analysis ] Annual savings and revenue 9 289,952 1,380,891
10 316,057 1,696,949

Electricity export revenue $ 140479 || 4 344281 2,041,230

GHG reduction revenue $ 0 12 374753 2,415,983

Other revenue (cost) $ o 13 407,599 2,823,583

CE production revenue $ [4] 14 442,943 3,266,526

15 480,901 3747427

Electricity export revenue Net yearly cash flow - Year 1 $ 130,429 17 565,060 4,834,064
Electricity exported to grid kWh v 1,924,368 18 611417 5445482
Flectricity export rate $/kWh ~ WAl Financial viability 19 660,685 6,106,166
Electricity export revenue s 140479 || Pre-tax IRR - equity % 37.4% 20 712,260 6:219,026
Electricity export escalation rate % 10% Pre-tax MIRR - equity % 143%

GHG reducti Pre-tax IRR - assets % 37.4%

reduction revenue Pre-tax MIRR - assets % 143%
Gross GHG reduction 1CO/yr 1,009
Simple payback yr 39

Gross GHG reduction - 20 yrs 1CO; 20,171
Equity payback yr 32

GHG reduction revenue 3 0
0 Net Present Value (NPV) $ 861275
Other revenue (cost) Annual life cycle savings $iyr 153,040
Clean Energy (CE) production revenue (] Beneiit-Cost (8- ratio 57
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Yearly cash flows
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