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Classification

Power plants ranked by environmental impact Renewable power plants ranked by energy
and renewability. source reliability.

Trurions
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Consistent

Hydroelectric Biomass Power Plants
Renewable, ecosystem impact from

construction Continuous fuel supply available

Nuclear Geothermal Power Plants

No greenhouse gases, nuclear waste
concerns

Constant heat from Earth

Tidal Power Plants

Predictable with tidal cycles

1d Power Plants
i hioh amiccinne | Varies with wind patterns
Expensive, high emissions, backup power

Coal-fired

Major air pollution, greenhouse gas
emissions

Intermittent
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Classification
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Power plants classified by their ability

to meet electricity demand. Power Plant Classification by Prime Mover

Peak Load ) ; Ry
Characteristic Prime Mover
Peak Load ) © - g
Operates only during periods . ‘
of high demand Steam Turbine Steam turbine
Intermediate Load [ . [ _ |
: Gas Turbine Gas turbine
Meets fluctuating demand J | )
during the day , . .
Hydroelectric Turbine Hydraulic turbine
Base Load \ J\ J
Operates continuously at [ [ Intermnal busti )
constant output Internal Combustion Engine " H"HE,?;;"'E" o

Base Load
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Design Challenges in Thermal Power Plants

TurIons
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| Energy DT-Empathy

Community !

Conversion

Impact
Eff The process of
1 e?ts on transforming
oca . heat into

communities electricity
due to plant
operations

f3
\ |
7 > A
. \J\‘A ] ,?
Fossil Fuel N S
Combustion O
Burning fossil o
fuels to

Strategies for generate heat

efficient use
of natural
resources

Measures to

reduce

pollutants P o ~ 1~
released into r eb
the

environment
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Amount of Energy Produced through Power plants in India

TUrIons

Share of Generation by Source DT-D efin e WWW.SNSgroups.com

Thermal Power Generation Trends (2022-2025)
Thermal 76% 1294.9
Generation Share

s

Thermal sources
generate 1,363 TWh 1182.1

annually. ~9
Wind Generation
Share
Wind sources generate
83 TWh annually.

Nuclear ¢
Generation Share

N

A

N

Hydro Generation
Share

2023-24

Significant increase in
Hydro sources generate . thermal generation
148 TWh annually. 2024-25

Initial thermal Peak thermal generation
generation level projected

Muclear sources
generate 57 TWh
annually.

Biomass/Other sources
generate 16 TWh
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Thermal Power Plant

TUrIons
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Working

TUrIons
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A coal-fired power station

Coal arrives by Steam tumns the turbmes
train or truck

Coal is burned
in the furnace
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Working
~—» Emissions TTTE,
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»

Emlsfsnons Electric power
monitors distribution
Turbines
Generator
Steam

bl S

sh J
Boiler

o {“ Cooling water

Crushing-

Condensor
pulverizing  Solid wastes Water
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Distribution of Thermal Power Plants in India by State (plants)

1TrUrIons
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Overview of Tamil Nadu's Thermal Power Plants

(19) Chattisgarh.

(8) West Bengal
(5) Tamil Nadu (7) Uttar Pradesh Tuticorin Thermal
Power Station
(6) Maharashtra (6) Madhya Pradesh e

the region
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Merits
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3

Job Creation

2 Creation of jobs in engineering,
construction, and maintenance, boosting
local economies.

Ability to Scale

Thermal power plants can be
1 constructed to meet varying levels of
energy demand.

Reliable Energy Source
Constant and reliable supply of

electricity, essential for base load
demands.
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Environmental Impact

Thermal power plants contribute to air
pollution through the emission of
greenhouse gases and other harmful
pollutants, leading to health issues and
climate change.

Demerits

Resource Depletion

The continual extraction and burning of
fossil fuels can lead to resource
depletion and increased electricity
prices over time.
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Water Use

Thermal power plants require large
quantities of water for cooling purposes,
straining local water resources,
especially in arid regions.
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