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Energy Crisis; The necessity of reduction in the emission of polluting gases and to preserve water resources are
Solar Power Plant; of the issues that highlight the importance of providing an approach for replacing fossil fuel power
Carbon Dioxide Emissions; plants by renewable power plants. In this study, the capacity of the water and wastewater plants
Thermal Power Plants; of the MARKAZI Province in constructing solar power plants was examined and analyzed in
Markazi Province. terms of contributing to the energy crisis of this province. In this regard, first, information on

electricity consumption, area, geographical coordinates and characteristics of the area around all
construction sites owned by the water and wastewater company was collected; then, by applying
some environmental constraints, a total of 62 suitable construction sites with a total nominal power
of 80 MW were determined. The power plants corresponding to these construction sites were
designed using the PVsyst software, and the total annual production capacity and carbon emission
reduction were obtained by this software. Next, three scenarios of the current situation,
constructing 50 percent and constructing 100 percent of the existing capacity in the Water and
Wastewater Company by the year 2030 were considered. Since the Shazand Thermal Power Plant
is the main electricity producer in the province, the results were examined in each scenario from
the perspective of environmental indicators such as corresponding fuel consumption and the
amount of reduction in carbon dioxide emissions in this power plant. The results indicated the
positive effect of implementing the second and third scenarios in reducing the fuel consumption
of the Shazand Thermal Power Plant by 31 and 63 percent, respectively, compared to the current
situation scenario. In addition, in terms of reduction in carbon emissions, the results indicated the
carbon dioxide emissions reduced by 17 and 36 percent, respectively, in the second and third
scenarios compared to the current situation.

Extended Abstract
1. Introduction
growth and technological advancement will lead to the depletion of fossil fuels by 2300. In other words, energy

consumption per person in society, is an important indicator of the energy efficiency of countries. The findings show
that per capita energy consumption in the world is increasing rapidly.

r I Yhe world’s population is expected to reach 8.5 billion by 2030, and the excessive demand for energy due to population
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The present study uses a new approach to examine the potential capacities of water and wastewater facilities in Markazi
Province in providing the infrastructure required for the development of solar power plants and analyzes their impact on dealing
with environmental and energy crises. This is the first time that water and wastewater facilities in Markazi Province have been
systematically evaluated as effective potential for the installation and operation of solar power plants, which allows for the
optimal use of existing spaces and resources. For this purpose, by using accurate data on energy consumption and production
in water and wastewater facilities and situational analysis, it provides a practical framework for integrating renewable resources
with water and wastewater infrastructures that has not been considered at the provincial scale before. This research, while
analyzing the challenges of energy needs in Markazi Province, provides a suitable and efficient solution for reducing electricity
consumption from the national grid by relying on solar energy. Considering the climatic conditions of the region and the
country's supportive policies in the field of renewable energies, this study provides an environmental feasibility study for the
implementation of solar power plant projects in water and wastewater facilities, which can also be a model for technology
transfer and sustainable development in other provinces. From the perspective of scientific innovation, this research raises the
opportunity to localize new clean energy technologies in the field of energy management, with special attention to specific
regional needs and constraints, which have been less addressed in previous studies.

2. Material and Methods

The studied area includes sites owned by the Markazi Province Water and Wastewater Company in 12 cities: Arak,
Khondab, Zarandieh, Tafresh, Farahan, Saveh, Komijan, Khomein, Mahallat, Ashtian, Shazand and Delijan. In the first stage,
by examining the data of the Water and Wastewater Company in previous years, the amount of energy required in the coming
years was predicted. Since the main load in the electricity network of the Markazi Province is provided by the Shazand Thermal
Power Plant, any contribution to reducing the pressure on the production of this power plant will prevent the use of polluting
fuels and also reduce the pressure on the consumption of fossil fuels within the province. This is important in this research
based on the assumption of constructing solar power plants in the water and wastewater facilities of the province. In this study,
all information related to the electricity consumption of the Markazi Province Water and Wastewater Company, the
specifications of the construction sites, and the type of electricity branch were obtained from the Energy Office of the Markazi
Province Water and Wastewater Company and the Operation Office of the Shazand Thermal Power Plant (2022).

The design of solar power plants is based on a detailed assessment of solar radiation sources, selection of a suitable location,
determination of the appropriate technology (photovoltaic or thermal systems), optimization of the dimensions and various
components of the system, and finally the design of the structure and installation of equipment. In addition, accurate prediction
of energy production in different climatic and seasonal conditions allows for better planning for energy supply and network
management. PVsyst software is known as one of the most advanced specialized tools for designing, simulating, and optimizing
photovoltaic systems and is approved by SATBA, which allows for detailed examination of various parameters such as the
installation angle of the panels, equipment specifications, climatic conditions, and losses.

In order to determine the nominal capacity of the constructed power plants, three scenarios were considered for
construction. The coefficient assigned to each scenario (0, 50 and 100 percent) is of the total potential nominal capacity
determined. For each year, a part of the scenario construction is considered, so that the construction plan is obtained by the end
of 1410 (the year of the plan horizon) in that scenario:

= First scenario: No action is taken regarding the construction of solar power plants until 1410.

= Second scenario: Construction of power plants at the rate of 50 percent of the calculated existing potential, over 6 years

until 1410.
= Third scenario: Construction of power plants at the rate of 100 percent of the calculated existing potential, over 6 years
until 1410.

3. Results and Discussions

In general, it can be concluded that the higher the capacity of the solar power plant, the more carbon dioxide emissions are
significantly reduced. In fact, the first scenario shows an upward increase in carbon dioxide emissions. The second scenario
tried to overcome the increase in electricity consumption in the water and wastewater company, but it was only able to keep
carbon dioxide consumption at a constant level during the years 1405 to 1410. However, the third scenario not only managed
to overcome the increase in electricity consumption of the water and wastewater company during the years 1405 to 1410, but
also reduced the amount of carbon dioxide emissions over consecutive years. An examination of the trend and the amount of
emissions in the second scenario shows that the upward trend in electricity consumption of the water and wastewater company
prevails over the downward trend in carbon dioxide emissions in the second scenario. The results showed that the lowest
amount of carbon dioxide emissions is related to the third scenario. In this scenario, the construction of solar power plants has
been able to overcome the percentage increase in energy consumption of the water and wastewater company and has accounted
for a higher percentage of growth.

4. Conclusions

The overall results of this study are summarized as follows:
= The results of the study showed that there is more than 80 MW of nominal construction capacity in the Markazi Province
Water and Wastewater Company. Among the cities of the province, Delijan city has the highest nominal construction
potential and Zarandieh City has the lowest nominal construction potential.
= The results of the PVsyst software showed that the highest average production potential per unit nominal capacity was in
one of the construction sites in Mahallat City and the lowest in one of the construction sites in Saveh City.
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Considering the amount of energy produced by solar power plants, the realization of the second scenario during the years
of the plan horizon, in 1410, can cover 31 percent and the third scenario can cover 63 percent of the electricity required
by the Water and Wastewater Company.

Results of the study on fuel consumption at the Shazand power plant: In the first scenario, the Water and Wastewater
Company consumes electricity to supply its electricity needs in 1410, equivalent to the annual energy needs of 272,000
people. The second scenario can reduce this amount to 171,379 people and the third scenario to 84,670 people. [ Results
of the reduction of carbon dioxide emissions in supplying the electricity needed by the Water and Wastewater Company,
with the policy of constructing and investing in solar power plants, showed that the second and third scenarios can reduce
carbon dioxide emissions by 17.25 and 36.26 percent, respectively, in 1410. This reduction in greenhouse gas pollution,
in addition to having important effects on the health of the population in the Markazi province and the country, can also
help reduce the water crisis.
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