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Educating & Informing Stakeholders on Energy, Environment & Thermal Power Plants 

Flue Gas Desulfurization (FGD): 

Oxides of sulfur is one of the main pollutant of thermal power plant, which makes its minimization in 

atmosphere important. Sulfur dioxide is responsible for formation of acid rain, to limit the emission  of 

sulfur from the power plants environmental protection regulations were enacted for industries.There 

are different methods available for the reduction of SOx in the atmosphere  but most thermal power 

plant prefer Flue Gas Desulfurization (FGD). Flue gas is the exiting gas from the furnace via pipelines or 

channels to the atmosphere. The main aim of FGD is to remove SOx from the flue gas before it        

releases to the atmosphere. 

FGD system is located after removal of particulate matter 

from flue gas by Electrostatic precipitator or bag filter. FGD 

removes SOx by scrubbing the flue gas with limestone or 

lime slurry. Complete process takes place inside a absorber 

tank. Absorber tank is nothing but a reactor tank in which 

limestone slurry is sprayed downward by an array of spray 

nozzles. To understand the concept of using any absorber in 

the FGD system we need to understand the chemical    

properties and reactions. SO2 gas is acidic in nature, to 

neutralize its acidic nature alkaline material is used. Here 

Limestone is used as an alkaline medium, which react with 

SOx to produce Gypsum. This limestone is known as 

sorbent (A sorbent is a material used to adsorb liquids or 

gases). FGD system can be of 2 types: Dry scrubber and wet scrubber as per the use of dry or wet 

sorbent. 

Most of the FGD system uses Wet scrubbers for better 

result. In wet scrubbers the surface of contact between 

sorbent and flue gas is large, when compared with dry 

scrubber. There are a number of wet scrubbers used in 

FGD; such as spray tower,  packed towers, venturi 

 scrubbers, tray towers. These scrubbers inject liquid 

limestone to the inlet flue gas to remove SO2 . SO2 reacts 

with the limestone to produce gypsum, which can be 

removed from the bottom of the FGD system. This kind of 

FGD use recirculation method for 95% removal of SO2 

from Flue gas. 

Continuous emission monitoring systems will be used at the inlet and outlet of FGD to monitor SO2 

removal from Flue gas. Gypsum produced from the FGD system is nearly identical to the  mined natural 

gypsum  and provide  a wide range of environmental friendly application. 

Removal of oxides of sulfur from flue gas have been studied over 150 years and the methods were 

practised thoroughly. FGD system along with pure limestone sorbent can increase the removal percent-

age of SO2 from the Flue gas for conventional coal based thermal power plant. 

Absorber tank 

Spray Nozzles 

http://envfor.nic.in/
http://www.greentribunal.gov.in/
http://www.greentribunal.gov.in/
https://www.epa.gov/acidrain/what-acid-rain
https://en.wikipedia.org/wiki/Flue_gas
http://www.energy-concepts.com/_pages/absorption_process.htm
http://www.eurogypsum.org/about-gypsum/what-is-gypsum/
https://en.wikipedia.org/wiki/Sorbent
https://en.wikipedia.org/wiki/Sorbent
http://www.fgdproducts.org/FGDGypsumIntro.htm
https://www.youtube.com/watch?v=5EAx71_94d8
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Vindhyachal Thermal 

Power Station in the 

Singrauli district of  

Madhya Pradesh, with 

an installed capacity of  

4,760MW, is currently 

the biggest thermal 

power plant in India. It 

is a coal-based power 

plant owned and 

operated by NTPC . 
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India’s thermal power plants, 
about 90% of which rely on fresh 
water for cooling, risk facing 
serious outages because of 
shortage of water, according to a 
new report by the World        

Resources Institute (WRI). 

Between 2013 and 2016, 14 of 
India’s 20 largest thermal utility 
companies experienced one or 
more shutdowns due to water 
shortages, the WRI said, and 
calculated that this cost the   
power producers more than ₹91 
billion ($1.4 billion) in potential 

revenue from the sale of power. 

“India lost about 14 terawatt-
hours of thermal power         
generation due to water       
shortages in 2016, cancelling 
out more than 20% of growth in 
the country’s total electricity 
generation from 2015,” the  
report’s authors wrote. About 
40% of the country’s thermal 
power plants are facing great 
stress in terms of water         
availability, according to the 
report, defines water stress as 
the ratio of total water           
withdrawal over available supply. 

According to the report, not only 
does high water stress result in 
equipment shutting down, it also 
results in a lower level of        

efficiency when it is running. 

“Freshwater -cooled thermal   
power plants that are located in 
high water-stress areas have a 
21% lower average capacity   
factor, compared to the ones in 
low and medium water-stress 

areas.” the WRI said.  

The WRI’s report predicts that this 
problem is set to worsen as     
India’s thermal power sector  
expands and demand for water 
from other sectors increases. It 
says that by 2030, 70% of      
India’s thermal power plants are 
likely to experience increased 
competition for water from     
agr icu l ture,  industry  and         

municipalities. 

Significantly, the study found that 
water stress often occurs in   
places with abundant water   

supplies. 

“We also found that, even in  
water-abundant or low water-

stress regions, thermal plants 
can still face water     shortage-
related risks during droughts or 
when monsoons are delayed. 
Some of those plants — for    
example, Farakka, Raichur, and 
Tiroda — experienced significant, 
if not the biggest, disruptions in 
generation caused by water 
shortages.”the WRI report’s  

authors said. 

“Our lack of knowledge about 
how much water India’s power 
sector is using makes the     
problem harder to solve,” Ivaturi 
N Rao, Head, Corporate         
Environment & Climate Change 
for Tata Power, was quoted as 
saying in the report. “The       
Government of India has recently 
mandated limits for specific  
water consumption at thermal 
power plants, which is a critical 
step forward. However, they 
should also create policy       
i n c e n t i v e s  f o r  w a t e r                
conservation. This will help    
encourage water efficiency and 
innovation across the power 

sector.”  

The Hindu January 16, 2018 

‘WATER  SCA RCI TY  MAY  H IT  TH ERMA L  
POW ER ’  

Exposure to household burning 
emissions and coal combustion 
were the main reasons behind 
75 per cent of air pollution    
related deaths in India in 2015 
which came chiefly from rural 

areas, reveals a report. 

The report, by experts from the 
Indian Institute of Technology 
(IIT)- Bombay and the US-based 
Health Effects Institute, found 
that residential biomass fuel 
burning contributed to some 
268,000 deaths in 2015 and 
coal combustion from both   
thermal electric power plants 
and industry contributed to 

169,000 deaths.  

Anthropogenic dusts contributed 
to 100,000 deaths; agricultural 
burning to 66,000 deaths; and 
transport, diesel, and kilns were 
behind over 65,000 deaths in 

India. 

"This systematic analysis of    
emissions from all sources and 
their impact on ambient air    
po l lu t ion  exposure found        
significant     contributions from 
regional sources (like residential 
biomass, agricultural residue 
burning and industrial coal),   
underlying that from local sources 
(like transportation and brick 
k i l n s ) , "  s a i d  C h a n d r a               

Venkataraman from IIT-Bombay. 

The premature morta l i ty ,        
attributed to air pollution,       
contributed to over 29 million 
healthy years of life lost. Overall, 
air pollution contributed to nearly 
1.1 million deaths in 2015, with 
t h e  b u r d e n  f a l l i n g                    
disproportionately (75 per cent) 

on rural areas. 

The 2017 Global Burden of    
Disease identified air pollution, 
both outdoors and in households, 

as the second most serious risk 
factor for public health in India, 
after malnutrition, contributing to 
6.4 per cent of all healthy years 

of life lost in 2016. 

This new study provides the first 
comprehensive assessment  
conducted in India to understand 
exposures at national and state 
levels from all major sources of 
particulate-matter air pollution 
(particulate matter with an    
aerodynamic diameter of less 

than 2.5 µm, or PM2.5). 

It takes advantage of enhanced 
satellite data and India's growing 
network of air pollution monitors, 
and is the first to estimate the 
exposure from different air     
pollution sources state by state 

throughout India. 

Times now January 16, 2018 

HO U SEH O LD  BU R NI N G ,  COAL  
C OM BU STION  BEHI N D  75% D EATH S   

http://www.power-technology.com/features/feature-the-top-10-biggest-thermal-power-plants-in-india/
http://www.power-technology.com/features/feature-the-top-10-biggest-thermal-power-plants-in-india/
http://www.thehindu.com/business/Industry/water-scarcity-may-hit-thermal-power/article22451259.ece
http://www.timesnownews.com/health/article/air-pollution-household-burning-coal-combustion-behind-75-pc-deaths-in-india/189339
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US EN E RGY  OF F I C I A L  SAY S  ‘WA R  O N  
COA L ’  HA S  PU T  NAT I O N  AT  R I S K  

World coal production fell 

by 6.2%, or 231 million 

tonnes of  oil equivalent 

(mtoe) in 2016, the 

largest decline on record.  

US Deputy Secretary of Energy, 
Dan Brouillette, on January 13 
lashed out at what he described 
as the “war on coal” in the United 
States which, he said, had 
thwarted the construction of 
clean power plants, discouraged 
investments in new mining opera-
tions, and, as a result, put the 

nation at risk.   

Nothing that coal and nuclear 
account for more than half of the 
total grid energy in the United 
States, Brouillette said: When a 
crisis strikes our grid these two 
fuels are some of the most    
reliable that we have. They are 
available 24x7 to keep the lights 

on and disaster away.  

So, clearly, fewer coal and     
nuclear plants mean that the 
lights will go out and stay out 
when we face our next           

emergency.  

From the functioning of our   
hospitals to the maintenance of 
our military assets, the results 
could be catastrophic, he 

warned.  

Brouillette spoke on the second 
and final day of the Atlantic  
Council’s Global Energy Forum in 

Abu Dhabi.  

He was introduced by retired 
Gen. James L. Jones, Jr., interim 

chairman of the Atlantic Council.  

Brouillette said that the 
“regulatory war” on coal and 
nuclear fuels “has been long and 
tough and it has distorted the 
marketplace for both coal and 
nuclear in the United States.” 
 
Past US leaders and policymak-
ers, he said, had imposed price 
controls on oil and gas that led to 
production declines and artificial 

shortages.  

Furthermore, he said, in the 
name of protect ing the           
environment, they played energy 
favorites—subsidizing some 
sources while burying coal and 
nuclear under an avalanche of 

regulation.  

They chose to regulate rather 
than innovate their way out of 

and caused ripple effects in 
international oil and gas mar-
kets as well as in the security 
paradigms of this  century, said 

Jones.  

Brouillette recalled the Unites 
States’ remarkable journey to 
becoming a global energy    
player and said it was now on 
its way to achieving what 
Trump describes as energy 

dominance.   

“Why is America suddenly 
emerging as an energy player 
beyond its borders? The reason 
is this: after a long drawn out 
battle between innovation and 
regulation in my country,    
innovation is finally winning,” 

he said.   

Innovation has spurred a       
technology revolution which 
has led to an “astonishing  
renaissance” in American   

energy, he added.  

Brouillette rejected the notion 
that a nation can only benefit 
at another nation’s expense. 
“So, when you do business with 
America on energy know that 
we will use our energy         
resources to advance our 
shared aspirations and goals,” 
he told the audience that    
inc luded global energy         

policymakers. 

The most important lesson to 
be learned from the United 
States’ experience is: “for any 
nation that seeks to produce 
e n e r g y  c l e a n e r ,  m o r e          
abundantly, more affordably, 
more efficiently, and in more 
diverse forms, it must allow 
innovation to work its magic,” 

he said. 

There is one critical piece of 
the energy puzzle necessary for 
any nation to achieve energy 
security, he added. “That final 

piece is reliability.” 

Atlantic Council January 13, 

2018  

America’s energy dilemmas,” he 
said. US President Donald J. 
Trump’s determination to    
include coal and nuclear in his 
“all-of-the-above strategy” will 
help reduce the risk posed by 
past policies, he added. 
 
Trump, Brouillette pointed out, 
has signed off on the           
construction of several new 
energy pipelines, halted 
“draconian” oil and gas         
regulations, signed legislation 
repealing the rule that hindered 
coal development, and is     
working to reinvigorate the  
nuclear energy sector. Early in 
January, the Republican-
controlled Federal Energy    
Regulatory Commission (FERC) 
dealt a setback to Trump’s 
plans to boost the coal industry 
w h e n  i t  r e j e c t e d  t h e             
administration’s goal of        
bolstering coal-fired and nuclear 

power plants. 

FERC also noted in its decision 
that despite claims by the 
Trump administration to the 
contrary, there is no evidence 
that any past or planned      
shutdowns of coal-fired power 
plants posed a threat to the 

nation’s electric grid. 

While Brouillette did not      
address FERC’s decision in his 
remarks on January 13, in a 
panel discussion at the Global 
Energy Forum on January 12 he 
said he did not view the       

decision as a setback.  

As a matter of fact, he said, 
FERC had pledged to conduct 
its own review of grid resiliency. 
 
Brouillette, meanwhile, cited a 
report produced last year by the 
Department of Energy on   
America’s grid and its power 
supplies that he said found 
“coal and nuclear power plants 
were being retired at a disturb-

ing rate.” 

The United States has become 
a leading global energy       ex-
porter as a result of an     ener-
gy revolution in the     country. 
This has turned the domestic 
energy paradigm on its head 

https://www.bp.com/content/dam/bp/en/corporate/pdf/energy-economics/statistical-review-2017/bp-statistical-review-of-world-energy-2017-full-report.pdf
https://www.bp.com/content/dam/bp/en/corporate/pdf/energy-economics/statistical-review-2017/bp-statistical-review-of-world-energy-2017-full-report.pdf
http://www.atlanticcouncil.org/blogs/new-atlanticist/us-energy-official-rips-war-on-coal
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