DOl : 10.52547/jrenew.10.2.134

Research Article Volume 10, Issue 2, Autumn & Winter 2023, p. p. 134-148

Received: 21/01/28 Journal of Renewable and New Energy

jrenew.ir

Online ISSN 2676-2994 Print ISSN 2423-4931

Ls ! ! o
’Q&! |11‘E-v

Technical-economic feasibility of designing a 10 MW solar power plant of
KavirTire Company in Birjand city of South Khorasan province using RET
Screen software

Accepted: 21/12/28

Rahim Zahedi!, Siavash Gitifar?, Abolfazl Ahmadi3”,

1- PhD Candidate, Energy Systems Engineering, Department of New Energies and Environment, University of Tehran, Tehran, Iran
2- PhD Candidate, Department of Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran
3- Assistant Professor, Department of Energy Systems Engineering, Iran University of Science and Technology, Tehran, Iran
*Corresponding Author: a_ahmadi@iust.ac.ir, 13114-16846, Tehran, Iran

Received: 10 May 2022 Revised: 25 September 2022 Accepted: 8 November 2022

Abstract

The sun is one of the primary sources of renewable energy. Due to the lack of pollution and availability of solar radiation
in different parts of the globe and the tropics, the production of electrical power through solar radiation has been highly
regarded by researchers. Photovoltaic systems are one of the most comprehensive systems in electricity generation from
sunlight because by using solar cells, direct production of electricity from sunlight is possible. In this study, the trend of
increasing the share of renewable energy, including solar energy in electricity production globally, has been investigated
for the first time. Then, while analyzing the potentials of Iran and the city of Birjand for the construction of photovoltaic
power plants, its components, and technical considerations have been considered. The following options for using the
photovoltaic power plant in the KavirTire factory located in Birjand city are examined Develops. With the existing
hypotheses, the model results indicate that according to the calculated internal rate of return and the positive balance of
net present value, the current project is entirely financially justifiable. The risk of return on investment equals 7.3 years
and return on investment time of investor 8.4 years, and the project risk is 10%.

Keywords: Solar power plant, photovoltaic, economic analysis of the power plant, construction feasibility, RET Screen

software, Birjand, South Khorasan

1. Introduction

The electricity industry is a dynamic industry due to its
infrastructural role and the extraordinary impact on all
factors affecting economic growth and social welfare. The
dependence of human growth and development on this
kind of valuable energy and its role in setting up the
industrial cycle and the systems needed by society is an
undeniable fact. The energy produced from renewable
energy sources has grown significantly [1-3]. For
example, there has been a growing trend towards the use
of renewable energy throughout Iran in recent years. Total
electricity consumption in Iran over the past 30 years has
grown by about 10 percent annually and has increased
eleven times [4]. Renewable energy currently accounts for
only 11% of the world's primary energy and is expected to
increase to 60% by 2070 [5]. Even in the Middle East,
known world's fossil resources heart, the share of
renewable energy in electricity generation is estimated to
increase from 1% in 2008 to 16% in 2035 [6].

RET Screen software can be used worldwide to
calculate energy production, life cycle easily, costs, and
reduce greenhouse gas emissions for three main
photovoltaic applications: in-grid. Off-grid; and water
pumping. Analyzes performed with RET Screen software

can perform energy production analysis, financial
analysis, and greenhouse gas emission analysis. RET
Screen software details such as on-site energy source,
equipment performance, initial project costs, initial
credits, ongoing and periodic project costs, financing,
equipment and revenue tax, environmental features,
subsidies Consider decision makers' definition of cost-
effectiveness [7].

2. Material and Method

Iran is one of the most prone countries to solar energy,
benefiting from an average of 280 sunny days per year
and 2100 kWh per square meter of average radiation.
Meanwhile, the Birjand region with radiant energy
equal to 2465 kWh per square meter, according to the
solar map prepared by the Renewable Energy and
Energy Efficiency Organization of Iran, is one of the
most potential regions of the country. Birjand is
approximately 1450 meters above sea level, and
according to meteorological information, its average,
maximum and minimum air temperatures are
approximately 16.5, 24, and 8 degrees Celsius,
respectively. Its average relative humidity is 34%.

In this research, the economic potential of the 10 MW
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Technical- economic feasibility of designing a 10 MW solar power plant of KavirTire Company in Birjand city of South Khorasan

province using RET Screen software

Kavir Tire solar power plant project in Birjand,
technical, financial, and economic analysis has been
investigated.

The primary purpose of financial analysis in
feasibility studies is to determine, analyze and interpret
all the financial consequences of an investment that can
be useful for decision-makers and financiers and based
on the desirability of the plan to determine the
stakeholders. According to formula 1, net present value
is used to deduct the difference between the cash
inflows and outflows resulting from the discount rate
based on the time of these flows during the entire
project planning period:

n

NPV = —P 4 (1)
=Pt ) drom

m=1

The internal rate of return is the discount rate at
which the costs and benefits of the project are equal to
each other and is obtained from Equation 2:

A+D"—1) 2)
_P+A< i+ on )‘0

Payback period, which is an approximate method
for comparing the economics of projects, is the period
of time that initial capital is offset by net income stream
and is obtained from Equation 3:

P A3)

PP:Z

According to preliminary estimates, the required
investment in engineering, equipment supply, and
project implementation is $ 5.9 million. It is also
estimated that $ 0.1 million is required outside the
scope of engineering, procurement, and execution of
the investment.

3. Results and Discussion

According to the type of operation of solar power plants
during the power plant operation, production costs
include water consumption, spare parts, periodic
services, maintenance costs, personnel costs, and other
miscellaneous costs. According to similar projects and
the current project studies, operating costs have been
estimated based on the assumptions.

Due to the lack of cash effect of depreciation on the
financial model of the project, but in calculating the tax,
the estimated depreciation cost of the current project
assets based on the Ministry of Economy and Finance
notification for the leading equipment The linear
method has been applied in 20 years without
considering the residual value after the operation
period. In addition, since the power plant is built and
operated in a very deprived (less privileged) area, it is
exempt from income tax.

Annual capital flow for the first 20 years of power
plant construction can be seen each year separately
according to Figure 1 for the photovoltaic power plant
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designed by Kavir Tire Company. Also, the project's
cumulative capital flow for the first 20 years can be
seen in Figure 2.
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Figure 1 Annual cash flow
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Figure 2 Cumulative capital flow

In the baseline scenario examined in the previous section,
the most probable values were examined. For a complete
study in this section, the sensitivity of these baseline
values is analyzed. This sensitivity analysis is intended to
consider the risk and uncertainty of the mentioned
estimates. In order to investigate the effect of mentioned
parameters, their effect on the financial indicators
presented based on the scenario has been studied. Also,
the effect of each item on the plan rate of return an investor
rate of return is presented especially. The impact factor of
the investor's stock repayment is shown in Figure 3.
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Figure 3 Stock repayment impact factor
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4. Conclusions

According to the described estimates and defaults, the
model was modeled in RET Screen software version
8.01. Based on the existing hypotheses, the model
results indicate that the current project is entirely
financially justifiable according to the calculated
internal rate of return and the positive balance of net
present value. The risk of return on investment is 7.3
years return on investment 8.4. The year and the risk of
the project are 10%.

Considering the natural potential of sunlight in the
Birjand region and the technical-financial and
economic assumptions of the model, according to the
internal rate of return calculated and the positive
balance of net present value, with financing and
technical design, the current project Is justifiable.
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Abstract

Due to the absence of pollution and the availability of sunlight in different parts of the globe and tropical regions, the
production of electrical energy through solar radiation has received much attention from researchers. In this research,
first, the trend of increasing the share of renewable energies, including solar energy, in the production of electrical
energy in the world has been investigated. Then, while analyzing the potential of Iran and the city of Birjand for the
construction of photovoltaic power plants, its components and technical considerations have been taken into
consideration. In the following, the future options for using the photovoltaic power plant in the Kavirtire factory located
in Birjand city are examined, in the following, the technical and economic model for the construction of a I0MW
photovoltaic power plant to supply the electricity required by the Kavirtire factory by RETscreen software is designed
and developed. Then, considering the existing assumptions, the economic analysis of the project is done in the usual
ways, and the results of the economic analysis indicate that according to the calculated internal rate of return and the

1.RET Screen
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positive balance of the net present value, the present project is financially It is completely justifiable and the risk of the
investment return time of the project is equal to 7.3 years and the return time of the investor is 8.4 years and the project

risk is 10%.

Keywords: Solar power plant, photovoltaic, economic analysis of the power plant, construction feasibility, RET Screen

software, Birjand, South Khorasan
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2. Net Present Value (NPV)
3.IRR
4. Payback Period (P.P.)
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