Library Progress International Print version ISSN 0970 1052
Vol.44 No.3, Jul-Dec 2024: P. 8467-8475 Online version ISSN 2320 317X

Original Article Available online at www.bpasjournals.com

Coal-Fired Thermal Plants In India: Balancing Needs And Impact

Mrs. L. Priyadharshini!, Prof. Dr, Asha Sundaram?

L Ph.D Research Scholar, Saveetha School of Law, Saveetha Institute of Medical and Technical Science, Chennai,
TamilNadu, India, priyadarshinil.ssl@saveetha.com

2Principal, Saveetha School of Law, Saveetha Institute of Medical and Technical Science, Chennai,

TamilNadu, India,

How to cite this article: L. Priyadharshini, Asha Sundaram (2024) Coal-Fired Thermal Plants In India: Balancing
Needs And Impact. Library Progress International, 44(3), 8459-8466.

Abstract

Coal-fired power stations play a crucial role in India's energy landscape, providing 70% of the nation's electricity.
Despite significant growth in power generation capacity, challenges persist, particularly shortages during peak
demand periods. This heavy reliance on coal underscores the importance of efficient thermal power plants. To
address efficiency concerns, the Indian government has implemented measures such as adopting supercritical
technology and phasing out outdated units. However, declining coal stocks at many thermal power plants present
ongoing challenges, prompting the need for additional coal imports. Globally, coal remains a dominant energy
source, with China leading in power generation. Despite increasing efforts to transition to cleaner energy sources,
coal continues to maintain a significant foothold in the global power sector, highlighting the complexities of the
energy transition.
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INTRODUCTION

Coal-fired thermal plants have long served as the backbone of India's electricity generation infrastructure,
supplying a substantial portion of the nation's energy needs. These plants operate by burning coal to produce steam,
which in turn drives turbines to generate electricity. The reliance on coal-fired thermal plants in India can be
attributed to several factors, including the abundance of coal reserves in the country and the perceived affordability
of coal-based electricity generation. India possesses significant coal reserves, making it one of the world's largest
coal producers and consumers. The availability of coal resources has historically made coal -fired thermal plants
an attractive option for meeting the country's growing energy demand. Moreover, coal has been perceived as a
relatively inexpensive fuel source compared to alternatives such as natural gas or renewable energy. The
affordability of coal-based electricity generation has further reinforced India's dependence on coal -fired thermal
plants. Coal has traditionally been a low-cost fuel option, allowing power producers to generate electricity at
competitive prices. This cost advantage has played a significant role in shaping India's energy mix, with coal-fired
plants accounting for a significant share of the country's installed capacity. The established infrastructure and
operational expertise associated with coal-fired thermal plants have contributed to their continued prominence in
India's energy sector. Over the years, significant investments have been made in coal-based power generation
infrastructure, including power plants, transmission lines, and coal mining operations. This existing infrastructure
provides a reliable and established platform for meeting the nation's electricity needs.

IMPORTANCE OF THERMAL POWER PLANTS IN INDIA

Efficient thermal power plants play a pivotal role in India's energy landscape by balancing the nation's
growing energy demands with the imperative to minimize environmental impact. As India undergoes rapid
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industrialization and urbanization, the demand for electricity continues to surge. In this context, efficient thermal
power plants are indispensable for meeting this escalating demand while mitigating environmental concerns.
One of the primary advantages of efficient thermal power plants is their ability to maximize energy output while
minimizing fuel consumption. By employing advanced technologies such as supercritical and ultra-supercritical
boilers, these plants can achieve higher thermal efficiencies, extracting more energy from each unit of fuel. This
increased efficiency translates to lower fuel consumption per unit of electricity generated, reducing both
operational costs and environmental emissions. Thermal power plants are also equipped with state -of-the-art
pollution control technologies to minimize environmental impact. These technologies include electrostatic
precipitators, flue gas desulfurization systems, and selective catalytic reduction systems, among others, which
help capture and mitigate harmful pollutants emitted during combustion. By implementing stringent emission
standards and investing in pollution control equipment, efficient thermal power plants can significantly reduce
their environmental footprint, mitigating air and water pollution and safeguarding public health. In addition to
reducing emissions, efficient thermal power plants also contribute to conserving natural resources and
mitigating climate change. By optimizing fuel utilization and reducing greenhouse gas emissions, these plants
help alleviate pressure on finite fossil fuel reserves and mitigate the adverse effects of climate change associated
with carbon dioxide emissions. Moreover, the integration of renewable energy sources such as biomass co-
firing and solar thermal integration further enhances the sustainability and resilience of thermal power
generation, diversifying the energy mix and reducing reliance on fossil fuels. Thermal power plants also play a
crucial role in enhancing grid stability and reliability. Their ability to ramp up and down quickly in response to
fluctuating demand helps maintain grid stability, ensuring a reliable and resilient electricity supply. Moreover,
the deployment of advanced control systems and predictive maintenance technologies enables proactive
management of plant operations, minimizing downtime and enhancing overall system efficiency.

ENVIRONMENTAL REGULATIONS AND COMPLIANCE REQUIREMENTS
Environmental regulations and compliance requirements play a crucial role in shaping the operations of thermal
power plants in India, aiming to mitigate their adverse environmental impact. These regulations are designed to
address air and water pollution resulting from the combustion of fossil fuels, particularly coal, which is the primary
fuel source for most thermal power plants in the country.
One of the key aspects of environmental regulations governing thermal power plants in India is the requirement
to install and operate pollution control equipment. These include electrostatic precipitators (ESPs), which are used
to capture particulate matter emitted during combustion, and flue gas desulfurization (FGD) systems, which help
reduce sulfur dioxide (SO2) emissions. Additionally, selective catalytic reduction (SCR) systems may be
employed to mitigate nitrogen oxide (NOx) emissions. These pollution control technologies are essential for
minimizing the release of harmful pollutants into the atmosphere, thereby improving air quality and safeguarding
public health.
In addition to controlling air emissions, environmental regulations also address water pollution resulting from
thermal power plant operations. Plants are required to implement measures to minimize the discharge of
wastewater containing pollutants such as heavy metals and suspended solids into water bodies. This often involves
the installation of wastewater treatment facilities to treat and recycle effluent water, reducing the environmental
impact of plant discharges on aquatic ecosystems and groundwater resources.
Environmental regulations mandate thermal power plants to adhere to stringent emission standards for pollutants
such as particulate matter, sulfur dioxide, nitrogen oxides, and mercury. These standards are periodically revised
and tightened to align with evolving environmental priorities and scientific understanding of pollutant impacts.
Non-compliance with these emission standards can result in penalties and sanctions, incentivizing plants to invest
in pollution control measures and adopt cleaner technologies to meet regulatory requirements.
Environmental regulations also emphasize the importance of environmental monitoring and reporting to track
compliance with emission limits and pollution control measures. Thermal power plants are required to regularly
monitor emissions and effluent quality, submit compliance reports to regulatory authorities, and undergo periodic
inspections to ensure adherence to environmental standards. This transparent and accountable approach to
environmental management fosters regulatory compliance and accountability among plant operators, driving
continuous improvement in environmental performance.
Thus, environmental regulations and compliance requirements are instrumental in mitigating the environmental
impact of thermal power plants in India. By mandating the installation of pollution control equipment, setting
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emission standards, and promoting environmental monitoring and reporting, these regulations play a crucial role
in safeguarding public health, preserving natural resources, and promoting sustainable development. As India
strives to balance its energy needs with environmental protection, continued enforcement and strengthening of
environmental regulations will be essential for ensuring the sustainability of thermal power generation in the
country.
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Fig. 1. The age distribution with respect to coal fire thermal energy.
Legend

The above figure shows age with respect to substituting solar energy as the best substitute to coal fire
thermal energy.
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Fig. 2. The age distribution with respect to Indian dependency on coal.

Legend:
The figure 2 shows age with respect to Indian dependency on coal on the scale of 0 to 10.
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Fig. 3. The age distribution with respect to Zero emission by 2070 in India.
Legend
The figure 3 shows the age with respect to the possibility of India achieving net zero emissions by 2070.
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Fig. 4. The income distribution with respect to substituting solar energy as best substitute to coal fire
thermal energy

Legend

The figure 4 shows income with respect to substituting solar energy as the best substitute to coal fire thermal
energy
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Fig. 5. The income distribution with respect to Indian dependency on coal.
Legend

The above figure 5 shows the income with respect to Indian dependence on coal..
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Fig. 6. The income distribution with respect to zero emission by 2070 in India

Legend

The above figure 6 shows the income with respect to the possibility of achieving net zero emission by 2070 in
India.
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Fig. 7. The educational qualifications distribution with respect to substituting solar energy as best
substitute to coal fire thermal energy

Legend
The above figure 7 show the educational qualification with respect to to solar energy as the best substitute to coal
fired thermal energy
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Fig. 8. The educational qualifications distribution with respect to dependency on coal

Legend
The above figure 8 shows the educational qualification with respect to dependency on coal in India
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Fig. 9. The educational qualifications distribution with respect to zero emission by 2070 in India

Legend
The above figure 9 shows the educational qualification with respect to the possibility of India achieving net zero
emission.

RESULT

The figure 1 shows age with respect to substituting solar energy as the best substitute to coal fire thermal energy.
Age category of 15 to 25 have responded to solar energy as bst substitute to coal fire thermal energy of 9 on the
scale of 0 to 10. 26 to 35 have responded 7.36 to 45 have responded 9 and above 45 have responded 3. The figure
2 shows age with respect to Indian dependency on coal on the scale of 0 to 10. Age categories of 15 to 25 have
responded 10,26 to 35 have responded 10, 36 to 45 have responded 5, above 45 have responded 6. The figure 3
shows the age with respect to the possibility of India achieving net zero emissions by 2070. Age categories of 15
to 25 have responded no, 26 to 35 have responded yes, 36 to 45 have responded yes, above 45 have responded
yes. It is clear from figure 4 that the respondents from the income category below 70,000 have responded 65%
.The above figure 5 the respondents from the income category of below 70,000 have responded 90% for 10. The
above figure 6 shows the respondents from the income category of below 70,000 have responded 85% for yes.
The above figure 7 shows the educational qualification with respect to solar energy as the best substitute to coal
fired thermal energy.In this figure the respondents from the educational qualification category of UG have
responded 35%. The above figure 8 shows the educational qualification with respect to dependency on coal in
india.In this figure the respondents from the educational qualification category of UG have responded 35%. The
above figure 9 shows the educational qualification with respect to the possibility of India achieving net zero
emission.In this figure the respondents from the educational qualification category have responded 45 %.

DISCUSSION:

Figure 1: The response from the age group of 15 to 25 indicating a high preference for solar energy as a substitute
for coal-fired thermal energy reflects a growing awareness among younger generations about environmental issues
and the importance of renewable energy. This demographic cohort, often characterized by heightened
environmental consciousness, is likely to advocate for cleaner energy alternatives.

Figure 2: The overwhelming response of the 15 to 25 age group regarding India's dependency on coal underscores
the current reality of the nation's energy landscape. Despite increasing awareness of renewable energy options,
the lack of widespread adoption and infrastructure for alternative sources suggests a continued reliance on coal-
fired thermal energy, especially among the younger demographic.

Figure 3: The skepticism expressed by the 15 to 25 age group regarding India's ability to achieve net zero
emissions by 2070 reflects a pragmatic understanding of the country's developmental priorities. While
environmental sustainability is crucial, the respondents prioritize economic growth and poverty alleviation,
recognizing the complex challenges inherent in transitioning to a low-carbon economy.
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Figure 4: The significant proportion of respondents from the income category below 70,000 expressing support
for substituting solar energy for coal-fired thermal energy highlights the socioeconomic factors influencing
attitudes towards renewable energy adoption. Lower-income groups, often disproportionately affected by climate
change impacts, recognize the potential benefits of transitioning to solar energy, both in terms of improved living
standards and reduced energy costs.

Figure 5: The high percentage of respondents from the income category below 70,000 affirming India's
dependency on coal underscores the entrenched nature of coal as the primary energy source for a significant
portion of the population. Economic considerations, accessibility, and infrastructure limitations contribute to this
reliance, particularly among middle and lower-income households.

Figure 6: The majority of respondents from the income category below 70,000 expressing optimism about India's
ability to achieve net zero emissions suggests a recognition of the need for sustainable development and
environmental stewardship. Despite current challenges, there is confidence in the potential for technological
advancements and policy interventions to facilitate a transition towards cleaner energy sources.

Figure 7, 8, 9: The varying responses among different educational qualification categories regarding the
substitution of solar energy, India's dependency on coal, and the possibility of achieving net zero emissions
highlight the role of education in shaping environmental attitudes and awareness. Higher levels of education may
correlate with greater environmental consciousness and support for renewable energy solutions.

SUGGESTION

To promote sustainable energy transition, policymakers should focus on implementing a mix of regulatory,
economic, and technological measures. Regulatory efforts should strengthen environmental regulations, enforce
renewable energy standards, and promote energy efficiency. Economically, incentives like tax credits, subsidies,
and carbon pricing mechanisms can spur investment in renewables and foster public-private partnerships.
Additionally, technological advancements through research and development, smart grid deployment, and energy
storage solutions are crucial for innovation and grid stability. By integrating these measures, policymakers can
create an enabling environment for a cleaner, more resilient energy future, driving collaboration and progress
across sectors.

CONCLUSION

Coal-fired thermal plants constitute a cornerstone of India's energy landscape, supplying a significant portion of
the nation's electricity. However, their continued operation presents multifaceted challenges that extend beyond
the realm of energy production. Environmental concerns loom large, with coal-fired plants being major
contributors to air and water pollution, as well as greenhouse gas emissions, exacerbating climate change and
posing health risks to nearby communities. Socially, these plants can have detrimental effects on local populations,
from displacement due to land acquisition to health issues stemming from pollution. Moreover, economically, the
reliance on coal-fired power generation can lead to volatility in fuel prices, supply chain disruptions, and
dependence on imports, impacting the nation's energy security. To address these challenges, a comprehensive
approach is imperative, centered on regulatory reform, technological innovation, and stakeholder engagement.
Regulatory measures should include stringent emission standards, effective enforcement of environmental
regulations, and incentives for transitioning to cleaner technologies. This could involve phasing out older,
inefficient plants, investing in pollution control technologies, and promoting renewable energy integration.
Technological innovation is equally crucial, focusing on improving the efficiency of thermal plants, reducing
emissions through advanced combustion techniques, and enhancing the viability of renewable energy sources
such as solar and wind power. Additionally, research and development efforts should aim to make clean energy
technologies more affordable and accessible, driving their widespread adoption across the country. Alongside
regulatory and technological initiatives, meaningful stakeholder engagement is essential. This entails involving
communities affected by coal-fired plants in decision-making processes, ensuring transparency and accountability
in policy formulation, and addressing concerns related to livelihoods, health, and environmental justice. Engaging
industry stakeholders, including power companies, coal suppliers, and equipment manufacturers, is also vital to
drive innovation and facilitate the transition to cleaner energy solutions. Moreover, collaboration with
policymakers at the national, state, and local levels is crucial to align regulatory frameworks, coordinate
investment strategies, and mobilize resources effectively. By adopting this holistic approach, India can navigate
the complex challenges posed by coal-fired thermal plants while charting a course towards a more sustainable and
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resilient energy future. This involves balancing the imperative of energy security with the pressing need to mitigate
climate change, safeguard public health, and foster inclusive economic development. Ultimately, the transition
away from coal-fired power generation requires concerted efforts from all stakeholders, underpinned by a shared
commitment to building a cleaner, greener, and more equitable energy system for future generations..
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