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Abstract

Renewable energies are currently showing an increasing trend in the share of creating access to
energy. The present study was conducted with the aim of investigating the economic and technical
feasibility of producing sustainable energy using solar panels in order to investigate energy savings
in a building. In order for the results to be generalizable to any condition and any location, an
attempt was made to formulate a precise formulation of technical and economic principles with the
help of scientific references and to serve as the basis for calculations. The method used in the study
is the estimation of annual energy from solar panels (GPi) and its economic analysis based on the
financial analysis indicators NPV and IRR. The sample location implemented in this study is the
building of Water and Waste Company of Mashhad. The results showed that the cost price per
kilowatt-hour in this method in 1402 was 86,446.67 Rls, which was higher than the government's
purchase rate for distributed electricity (21,000 RIs). The calculations showed that the
implementation of this plan, given the sample conditions, was not economically justified and had a
negative NPV and its payback period was very long. Therefore, it is necessary to reduce the cost
price by selecting optimal solutions and suggestions have been made to improve it. In the example
described, if in the reverse calculations, it is assumed that the payback period and the IRR desired
by the investor are 5 years and 40%, respectively, the results show that the electricity purchase
tariff should be 360,000 RIs to provide these conditions and encourage the investor to implement it.
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Extended Abstract
1. Introduction

Renewable energies can make a significant contribution to providing access to energy and water
worldwide. In many parts of the world that suffer from energy poverty, there are significant sources
of renewable energy. It is worth noting that the majority of new renewable capacities are
photovoltaic power plants. The main objective of this research is to simultaneously assess the
technical and economic feasibility of generating electricity from solar energy in the Mashhad
Water and Wastewater Company building.

2. Material and Method

Simultaneously with the study of solar energy, from an economic perspective, a topic called solar
energy economics also emerged, which originated in the 1970s, coinciding with the oil shock of
1973. In fact, at that time, solar energy was considered an alternative to fossil energy because this
type of energy reduced the cost of raw materials to zero and had the ability to reduce macro costs
(Mahdavi Adeli et al., 2014). Also, based on theories related to energy economics and as stated by
the International Energy Agency (2020), renewable energies reduce long-term costs by reducing
dependence on fossil fuels and prevent fluctuations in oil and gas prices. If the theories related to it
are viewed from a cost-benefit perspective, it should be said that initial investment in clean energy,
despite the high initial fixed capital, is economically justified in the long term due to the reduction
in operating and environmental costs.

The annual electricity generation potential for a selected area can be calculated based on the annual
average solar radiation per unit area, the available area, and the efficiency of the solar energy
conversion system.

n
GP; = ZAE- % B XAF X N1ar
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Nroe = NMod X N1e X Naz X Ninse
Ninse = ’TRE}' X Npuse * Noc X Ninver

GPi = Geographic potential of solar power generation in panel i in the grid
A Area of each grid panel (square meter)
Ri Average annual solar radiation in cell i (kWh/square meter)

AF is the area factor that shows what fraction of the calculated area can be covered by solar panels
and is chosen to be equal to 70% based on the maximum land covered and the least shadow
created.

Nror = Naed X N1e X Naz X Ve (Y)
In the above formula;



ot : The efficiency of the entire system for converting solar energy into electricity, which includes
the following;

Iwod - Efficiency of the photovoltaic module
n . Efficiency of temperature changes

naz : Efficiency of the angles of placement of the photovoltaic module

Ninse = Nrer X Npuse * Noec * Ninver (V)
In the above formula;

unst: Efficiency of photovoltaic system connection to the grid and equipment

Iwrer: Efficiency of photovoltaic system connection to the grid and equipment affected by light
reflection from the module surface

noust: Dust efficiency
noc: Panel efficiency
Tunver: Inverter efficiency
Findings

The results of economic calculations showed that, considering the above-mentioned cases
(land area and other cases), the payback period is more than twenty years, and therefore,
implementing the project with these sample conditions is not economically viable. In this
example, the cost of one kilowatt-hour of electricity was 86,447 Rls. Also, reverse
calculations were included in the prepared Excel so that the investor (or the user) could
enter his desired payback period and his acceptable IRR rate, and at the output, the average
price per kilowatt-hour of electricity that the government should purchase (thousand rials)
would be displayed to him, which shows how much the government should increase the
tariff per kilowatt of electricity purchased to provide an incentive for investment in this
industry. In the example given, the government purchase tariff for each kilowatt-hour is
21,000 RIs. If, in the reverse calculations, it is assumed that the payback period and the
investor's desired IRR are 5 years and 40%, respectively, the Excel output shows that the
electricity purchase tariff should be 360,000 RIs to meet these conditions.

Conclusions

According to the output of the adaptive economic models that were stated, the results
indicate that in the current conditions and considering the current renewable electricity
purchase rates, energy production through the installation of solar panels (in the area and
number of samples studied) is not economically justified and cannot be considered, but
reverse calculations showed that if the electricity purchase tariff is increased by the
government, economic justification will improve. This issue has also been mentioned in
the research of Yejeon et al. (2025), where the performance of solar panels is affected by
their technology, location, and installation conditions. Also, the type of technology used in



the panels is important, the higher the efficiency, the more important it is that the panels
available in the Iranian market are not of good quality, and this is also emphasized in the
research of Zhao et al. (2025) that the facades insulated with solar photovoltaic vacuum
glass have a higher efficiency than their previous generations, and other technical aspects
of implementing these projects have also been mentioned in research such as Mohammed
et al. (2025), Shabol et al. (2025), Zhang et al. (2025), which is very important and affects
the efficiency of the electricity produced. However, on the other hand, it is necessary to
mention that in addition to the technical issues and the quality of the installed panels,
which affect the amount of electricity produced and its efficiency, the area where the
panels are installed has a great impact on the economic efficiency of its implementation.
Therefore, implementing solar panels in small areas to supply electricity to a multi-story
office building or multi-story residential building in an urban environment is not cost-
effective due to the related pollution, and it is better to produce such renewable energy in
large areas and They should be implemented in the form of solar panel farms, and for their
implementation, suitable installation locations based on environmental conditions (wind
and dust, suitable angle of radiation, accessibility, etc.) should be studied in a
comprehensive study program at the national or provincial level. Therefore, two important
suggestions in this regard are conducting location and feasibility studies at the macro level,
and on the other hand, an important suggestion to encourage the production of sustainable
energy is the government's electricity purchase rate per kilowatt hour, which should be
higher than the cost price to encourage investors to implement it.
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