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Coal and Energy Scenario in India

• Coal is abundantly available fuel in India

• India has got coal reserves of about 206 billion tons

• India, next to China & US, ranks third in the world 
with 7 % coal reserves of the total world reserves

• 70 % of total coal produced is consumed for power 
generation
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SPM Emission Regulations in Indian 
Thermal Power Plants

Irrespective of above 
conditions100Year 2003

Irrespective of above 
conditions150Year 1993

Based on Rating / 
Location / Old or 
New Plant 

150 / 350 / 600Year 1984

Conditions
SPM Emission,

mg / NM3

As per Regulation 

issued in



Trend of ESP Emission in the current 
Thermal power plants in India

Sl. No. Project Plant Rating,
MW

Emission,
mg/NM3

01 Sipat 3X660 19

02 Unchahar 1X210 22

03 Kahalgaon 3X500 23

04 Ramagundam 1X500 25

05 Rihand 2X500 27

06 Simhadri 2X500 40



Typical Ultimate analysis of Indian Coal

Details, % Kahalgaon
3X500 MW

Simhadri
2X500 MW

Sipat
3X660 MW

Raichur
2X210 MW

Carbon 25.07 29.00 30.72 30.78

Hydrogen 2.95 1.88 2.30 2.19

Nitrogen 0.50 0.52 0.60 0.60

Oxygen 6.71 6.96 5.35 6.03

Moisture 18.5 15.0 15.0 10.0

Sulphur 0.17 0.25 0.40 0.40

Ash 46.0 46.0 45.0 50.0

Calorific
Value,
kcal/kg

2450 2800 3000 3000



Typical Ultimate analysis of Coal in 
Other Countries

Details,
%

US
(Ohio)

South
Africa
(Amcoal)

Australia
(Wambo)

China
(Long
Kou)

Indonesia
(Kideco)

Carbon 64.2 66.95 66.1 62.8 53.28

Hydrogen 5.0 3.71 4.3 5.6 5.54

Nitrogen 1.3 1.58 1.51 1.4 0.71

Oxygen 11.8 7.35 7.62 21.7 15.8

Moisture 2.8 6.88 9.3 11.0 23.0

Sulphur 1.8 0.55 0.41 0.9 0.13

Ash 16.0 12.98 10.76 7.7 1.54
Calorific
Value,
Kcal/kg

6378 6328 6573 6087 5044



Comparison of Coal Quality

Details Indian Coal Coal in Other 
Countries

Ash content
sulphur
Carbon
Hydrogen 
Calorific value,Kcal/kg

40  - 50 %
<  0.5 %

25  - 30 %
< 3 %

2450  - 3000

1 - 16 %

53 - 67 %

As high as 1.8 %

5000  - 6400

4 - 6 %



Variation of Coal ash content
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Typical comparison of Precipitator 
Inlet dust load

Country Precipitator inlet dust
load

Percentage
comparison

India   X  g / Nm3 100 %

US (Ohio)   6  times lesser than X 17 %

South Africa   7  times lesser than X 14 %

Australia   9  times lesser than X 11 %

China 12  times lesser than X 8 %

Indonesia 50  times lesser than X 2 %



Influence of Coal Quality on Precipitator 
Selection & Performance

Calorific Value &
Ash content

Sulphur content &
Moisture content

Precipitator inlet 
dust load

Precipitation rate 
parameter (mig. vel.)



Influence of Fly ash properties on 
Precipitator Selection & Performance

Ash Constituents Ash Resistivity

SiO2 + Al2O3 + CaO
Increases

Fe2O3 + Na2O + K2O Decreases

influences



Typical Coal ash data in Indian Thermal 
power station

Ash
composition,

%

Talcher
4X500
MW

Sipat
3X660
MW

Kahalgaon
3X500 MW

Ramagun
dam

1X500
MW

Vindyachal
3X500 MW

SiO2 61.4 62.4 63.0 61.3 58.6

Al2O3 28.5 27.31 28.5 27.42 25.6

CaO 1.93 1.42 0.6 1.52 2.08

Fe2O3 3.9 4.96 6.0 5.4 11.2

Na2O 0.1 0.08

K2O 0.75 0.32 0.7 1.0 0.2

SO3 0.31 0.05 0.2 0.05 0.15



Typical Coal ash data in Thermal power 
stations of Other Countries

Ash
composition,

%

Australia
(Wamboo)

Indonesia
(Kideco)

South
Africa

(Amcoal)
China US

SiO2 66.2 34.6 46.15 41.9 27 – 50

Al2O3 20.2 22.2 33.19 44.9 17 – 28

CaO 1.9 9.6 8.52 3.0 0.8 – 22.0

Fe2O3 5.5 19.6 3.78 4.0 3.9 – 19.0

Na2O 0.81 0.3 0.15 0.3 0.2 – 2.27

K2O 1.0 0.6 0.54 0.15 0.8 – 3.8

SO3 1.1 8.5 2.24 2.0 0.5 – 5.7



Fly ash generation in India

Sl.
No. Plant

ESP inlet dust
load,

g/NM3

Total ash
entering ESP /

Unit,
Tons/Hr.

01 Renusagar, Unit 9,
290 TPH 85.2 30

02 Raichur, Unit 5 & 6,
2X210 MW 83.4 74

03 Kothegudam, Unit 9
1X250 MW 92.5 94

04 Kahalgaon, Unit 5 – 7,
3X500 MW 72.6 150

05 Sipat, Unit 1 – 3,
3X660 MW 62.5 162



Trend of improvement of 
emission Vs SCA in India

Year of
commg.
(around)

Plant

Designed
SPM

Emission,
Mg/NM3

SCA
m2/m3/sec

Percentage
comparison
of ESP size

1980 Vijayawada # 1 540 110 100 %

1985 Chandrapur # 3 300 140 127 %

1990 Tuticorin # 5 150 190 173 %

1995 Tenughat # 1 100 230 209 %

2000 Nasik # 3 80 260 236 %

2005 Unchahar # 5 22 340 309 %



Number of Transformer Rectifier sets for 
Precipitator per Unit

Project

Chand
rapur

2X500
MW

Simhadri
2X500
MW

Birsing
pur

2X500
MW

Rama
gundam
1X500
MW

Kahal
gaon

3X500
MW

Sipat
3X660
MW

Emission
mg/NM3 100 75 50 25 23 19

No. of TR
set per

Unit
48 56 64 72 80 108



Upgradation of existing precipitator

• Change in fuel properties

• Change in environmental legislation

• Change in boiler behaviour

• Change in precipitator behaviour

Reasons



Methods of Upgradation of Precipitator

Improving existing ESP 
with minimal cost

Increasing collection area

Conversion of ESP into 
Bag filter

Filling dummy fields/Improving 
electrical systems  / Replacing
electrodes & Rapping systems

Adding fields or ESP / 
Replacing only  internals /
Installing new larger ESP

Retaining two ESP passes for
boiler start up time & converting 
other two ESP passes into 
Bagfilter for 100 % coal firing 

What ? How ?



Flue gas conditioning  (FGC)

• Installed recently in a few 
plants in India

Coal Cleaning / Coal blending

• Some plants in India have 
already resorted to this.

• As per Govt. Notification, new 
plants to promote adoption 
of clean coal & clean power 
generation technologies. 

Alternate Methods to Contain Emission



• With adequate coal reserves in India, Coal based 
Utilities will continue to be main source of Power 
generation.

• Precipitator will be the principal pollution control 
equipment in future also.

• Indian Govt. is serious towards achieving cleaner 
environment, in the context of coal quality deterioration.

• Major Utilities currently installed envisage SPM
emission of 19 to 50 mg/NM3, although legislation 
permits upto 100 mg/NM3

Conclusion
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Variation of Coal ash content
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