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The emission of pollutants from power plants fueled by fossil resources has
perennially contributed to climate pollution. Carbon dioxide emissions, particularly,
have been catalysts for global warming and climate upheavals. Governments
worldwide are diligently endeavoring to avert these climate shifts by means of
multifaceted strategies and policies. To mitigate environmental degradation, the
substitution of fossil fuel facilities with renewable energy sources emerges as a
commendable solution. This article focuses on the West Mazandaran gas power
plant, boasting a nominal capacity of 50 megawatts and an annual output of 0.1
terawatt hours in Mazandaran Province. Through a rigorous evaluation of three
distinctive scenarios spanning two phases, namely 1403 and 1405, this facility is
eliminated from the energy production cycle and is instead substituted by renewable
sources. The energy systems employed in this study are meticulously modeled and
analyzed by the ENERGY PLAN software, while the statistical data utilized in this
article are derived from the energy balance sheet of Iran. The first scenario entails
the replacement of 40 megawatts of wind power, the second scenario embraces the
substitution of 31 megawatts of solar power, and the third scenario revolves around
augmenting the operational hours of the Black Forest hydroelectric power plant,
thereby facilitating the generation of 0.1 terawatt hours of electricity. The project
demonstrates several positive outcomes, including a reduction in carbon dioxide
emissions by 60,000 tons, the preservation of the thermal value equivalent to 50
GWh of petroleum products and 130 GWh of natural gas, and a surge in the share of
renewable energy production from 12 percent to 14.5 percent. To achieve the noble
objective of clean and sustainable energy, meticulous and principled short-term,
medium-term, and long-term planning are imperative.
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Introduction

Given the planetary crisis encompassing phenomena such as global warming, climate change, and the
melting of polar ice, which have perpetually posed a threat to humanity, there arises an imperative for
mankind to curtail its consumption of fossil fuels. Consequently, significant strides have been taken to
facilitate the realization of sustainable energy and environmental preservation. These endeavors
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encompass the inception of energy-efficient conversion systems boasting minimal ecological footprints,
the augmentation and proliferation of renewable energy sources, regulatory measures governing
greenhouse gas emissions, and pioneering advancements in carbon dioxide sequestration. In recent years,
the escalating global energy demand has underscored the potential of renewable energy, thereby
necessitating a paradigm shift towards cleaner energy supply on the part of administrators and
researchers. Unlike power plants reliant on fossil fuels such as coal or natural gas, renewable energy
solutions like wind power do not degrade air quality. Utilizing renewable energy sources, enhancing the
efficiency of existing power plants, and implementing waste recycling practices across diverse industries
present viable solutions for optimizing energy systems and diminishing reliance on fossil fuel
consumption. Drawing upon the characteristics of the studied region's rainy and humid environment, this
article scrutinizes prior endeavors conducted within this context. Isanlu et al. have embarked on a study
elucidating renewable energy prospects in Mazandaran Province, revealing that the region's renewable
energy share could surge from 5.4 percent to 47.7 percent. Substantially curbing annual fossil fuel
consumption by 11 terawatt hours and greenhouse gas emissions by 2.438 million tons between 2020
and 2030 constitutes a plausible outcome of the study. Directed towards the potential of wind energy in
Mazandaran Province, Byramond explores the subject matter in painstaking detail. Employing ArcGIS
software, a wind resource map projecting a height of 50 meters is obtained.

It is deduced that an annual electricity generation capacity of 511,450 kilowatt-hours, with a
network capacity of 17.7 percent, is feasible within Mazandaran. The average monthly wind speed
approximates 5.98 meters per second, and the average annual wind power is estimated at 58.4
kilowatts. In the article, the author commences by elucidating the significance of renewable energy,
subsequently highlighting marine energy as a dependable energy source delimited by its high density
and associated environmental impacts. Iran's extensive coastline, burgeoning population, escalating
energy demands, and pervasive air pollution have cultivated substantial potential for marine energy
development. Notably, the Caspian Sea emerges as a focal point for exploring marine energy
resources. This article initially examines the proposed model centered on Mazandaran Province,
thereafter assessing the province's renewable energy potential with reference to upstream and
governmental documentation. Following this, an analysis is conducted on the nominal capacity,
electricity generation, fuel consumption, and carbon dioxide emissions of a fossil fuel-powered plant
in the region, with the objective of subsequently eliminating the plant while substituting its electricity
supply with a portfolio of renewable energy sources commensurate with the province's renewable
potential. Modeling and scenario simulations pertaining to renewable energy sources are performed
within the ENERGY PLAN software environment. Ultimately, the benefits of this plan will be
assessed by 1405. Given Mazandaran's status as one of the most energy-consuming provinces in the
country, coupled with the influx of millions of tourists from various corners of Iran each year, it
becomes imperative to facilitate the progression towards sustainable energy development,
safeguarding the province's pristine and resplendent environment in the process.

Proposed Model

The production of power plants in Mazandaran province has been determined, but by 1403 we will
turn off half of the power plant and by 1405 we will turn off all the gas power plant in West
Mazandaran and remove it from the production cycle and replace it with three renewable energy
scenarios. In the first scenario, by removing the power plant, 20 megawatts of wind power plant will
enter the power generation cycle according to the potential of Mazandaran Province, which will easily
compensate for 0.1 terawatt hours of energy generated by the fossil fuel power plant and no problems
will occur in the power supply of the province. In the second scenario, with the removal of the power
plant, 15 megawatts of photovoltaic solar power plant replaced the gas power plant and in 1405, it
generated 0.1 terawatt hours of electricity. In the third scenario, due to the high capacity of the Black
Forest power plant, the working hours of the power plant increased and due to the abundant water
resources of Mazandaran Province, 0.1 terawatt hours used more than the normal electricity generation
of the power plant. In all of these scenarios, there's no problem with sustainable electricity supply, but
it's very helpful to the environment in that area.
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Conclusion

Iran currently holds the seventh position as one of the world's largest carbon dioxide producers, with
an alarming increase in emissions year after year. The release of carbon dioxide is known to be a
primary contributor to the escalating issues of global warming and climate change. Embracing
renewable energy sources presents a viable solution to counter this phenomenon. The utilization of
renewable energies ensures the preservation of finite fossil fuel resources for the benefit of future
generations. The forthcoming three scenarios entail the substitution of the existing power plant with
wind, solar, and hydroelectric power, consequently elevating the share of renewable energy in the
overall electricity generation to a commendable 14.5 percent. In implementing these scenarios, there is
a substantial reduction of 30,000 tons of carbon dioxide emissions in 1403, followed by a further
reduction of 60,000 tons in 1405. Additionally, these scenarios generate the notable advantage of
conserving fuel consumption of the power plant, estimated to be approximately 180 GWh in the year
1405. The cumulative installed capacity of renewable energy sources encompasses 40 megawatts of
wind energy, 31 megawatts of solar energy, and an augmented utilization of the Black Forest power
plant, boasting an existing capacity of 1054 megawatts. The energy output across all scenarios
amounts to 0.1 terawatt hours, effectively supplanting the gas power plant without any complications.
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