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ARTICLE INFO ABSTRACT

Article History: The increasing emission of greenhouse gases as the most crucial factor
in global warming has made this a global concern in recent years. One
concept proposed to better understand the amount of greenhouse gas
emissions is the carbon footprint. Carbon footprint is the amount of
greenhouse gases produced by a particular product or activity in its

simplest definition. Since the power generation industry is one of the
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most highly emitting sectors, the study of carbon footprint has also
become significant. This is primarily because fossil fuels are still the
number one energy source for electricity generation, and even coal-
fired power plants, which have the highest greenhouse gas emissions,
will be the number one source in the coming years. They will still
have a high share. Therefore, in the present study, while examining the
concept of carbon footprint and its calculation method in the
electricity industry, in a case study of South Khorasan province, the
carbon footprint from steam and combined cycle gas and diesel power
plants has been compared with Tabas coal-fired power plant. The
obtained results show that the site's elevation according to the air
density can have up to 10% impact the carbon footprint of the
combined cycle power plant, and sites with low height should be
chosen as much as possible. Also, the carbon footprint of the coal-
burning power plant with a value of 968 grams per kilowatt hour is far
higher than other fossil power plants with a value of 579 grams per
kilowatt hour.

Keywords:

Carbon Footprint

Electricity Generation

Fossil Fuel Power Plant
Environmental Impact Assessment

society, including the need for energy. Therefore,
the purpose of defining the carbon footprint is to
introduce a tool and measure the amount of carbon
caused by human activities imposed on the
environment.

Introduction

With the growth of industrial activities and the
rapid increase of population in the last few decades,
the investigation of the effects of these activities on
the environment has become important in scientific
and public forums. The issue of greenhouse gas

emissions as one of the effects of human activities
on the environment is also included in this category.
Researchers have presented various definitions and
approaches to evaluate the extent of these effects.
One of these definitions is the concept of
"footprint." This concept indicates how much
physical (environmental) capital has been reduced
on a global scale to meet the internal needs of
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Materials and methods

Since the purpose of the present study is to compare
the coal-fired heating power plant with the
combined cycle and heating power plants built in
South Khorasan province, only relatively effective
parameters have been included in the calculations.
Therefore, the system's boundaries for calculating
the carbon footprint in the current research are from
the fuel refinery (tanks) to the power station of the
power plant. Based on this, the amount of carbon
emission during the transfer of fuel and its
combustion in the power plant is calculated for each
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kilowatt-hour of net electricity produced (taking
into account the parameters affecting the power
plant's production and deducting domestic
consumption).
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Result

Figure 1 shows the carbon footprint of combined
cycle and heating power plants in various South
Khorasan province places.
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Fig. 1. Comparison of the carbon footprint of combined cycle and heating power plants

As can be seen, the combined cycle power plant
in Tabas has the lowest carbon footprint, and the
combined cycle power plant in Sarbisheh has the
highest carbon footprint. This issue is due to the
low altitude of Tabas (711 meters) and the high
altitude (1846 meters) of the Darya plan, which is
caused by the decrease in the production power of
the combined cycle power plant at high altitudes
due to the lower air density.

Discussion and Conclusion
In this research, the concept of the carbon footprint
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was discussed, and the sources of calculation and
the results obtained from it were discussed. Also, as
a case study, the carbon footprint of combined cycle
and gas power plants with fuel gas and diesel in the
Southern province is calculated and compared with
the Tabas coal power plant, which is being built in
Khorasan. The results indicated that, firstly, the
height of the building could have an effect on the
carbon footprint of the combined cycle power plant,
and even if possible, choose sites with a low height.
Secondly, the carbon footprint of coal-burning
power plants is more than other fossil power plants.
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Global Warming Index & Forcing Contributions - updated to Dec 2020
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tc: Total emission (kg)
ec: Combustion emission (kg)
et: Fuel transport emission (kg)
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