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Clean Coal Technology    

Trends in Power Plant Engineering 

Efficiency Improvement 

V Sub Critical Cycle 

V Super Critical Cycle 

V Ultra Supercritical Cycle 

Emission Control 

V Particulate  

V Sox  (FGD) 

V Nox  

Alternate Fuels/ In situ control 

V CFBC/ BFBC 

Technology Development  

V IGCC 

V Oxy Combustion 

V CO2 Separation 

Collaboration, In-house R&D, Joint Development adopted, as appropriate 
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Conventional Thermal Power generation has been 
undergoing rapid advancement towards 

V Improving the Efficiency of Power Generation 

VMinimising atmospheric pollutants 

V CO2  reduction, Capture and Storage 

Trends in Power Plant Technology  
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Fuels for Steam Power Plants  

Coal & Lignite:  

Abundant availability 

Lower cost 

Will continue as the main fuels in many countries including India  
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Trend in unit sizes & Cycle parameters   

Unit Size 
SHO Pressure  

(kg/cm2(a) 

SHO/RHO 
Temperature 

(Deg.C) 

Year of 
Introduction 

60 / 70 MW 96 540 1965 

110 / 120 MW 139 540/540 1966 

200 / 210 MW 137 / 156 540/540 1972 

250  MW 156 540/540 1991 

500 MW 
179 
179 

540/540  
540/568 

1979 
1985 

600 MW 179 
540/540 
540/568 

2008 

660 MW 256 568/596 2008 

700 MW 256 568/596 2010 

800 MW 256 568/596 2008 
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Technology Development Over the Years  

1960s Boiler design as per Czechoslovakian technology, 30 MW, 60 MW 

1970s Technology from Combustion Engineering, USA; Unit capacities 110 MW,  

 210 MW ς Low Pressure Steam cycle 

1980s  

Pressure ratings increased to achieve higher plant efficiency; Unit capacity 

increased to 500 MW; Controlled circulation  introduced for  very high 

pressures 

Firing system design for Low NOx emission 

Deteriorating coal properties led to increased tube erosion and 

performance deviations; units redesigned for inferior coals. Tower type 

boilers introduced for highly erosive coals 
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1990s    

250 MW units developed 

130 MW unit firing Steel plant by- product gas (Corex gas) 

Boiler efficiency improvement by designing for low exit gas 

temperatures 

Technology Development Over the Years  
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2000s 

Technology tie up for Super critical steam generators with ALSTOM, 
France 

Introduction of IT based ΨtŜǊŦƻǊƳŀƴŎŜ Analysis Diagnostic and 
hǇǘƛƳƛǎŀǘƛƻƴέ (PADO) for monitoring Power Plant performance and 
optimisation 

Designs for firing Washed Coals /Imported coals developed. 

Technology Development Over the Years  
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Pulverised Coal Combustion (PCC) 

Fluidised Bed Combustion (FBC) 

Circulating Fluidised Bed  Combustion (CFBC) 

Combined Cycle Gas Turbine/co-generation Plants  

Integrated Gasification Combined  Cycle (IGCC)  

Technology Options  
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PCC is the most commonly used method in coal-fired power plants 

and is based on many decades of experience. 

The technology is well developed and understood and there are 

thousands of units around the world. 

Boiler design - two broadly different arrangements are used for PCC 

boilers - conventional two-pass or single-pass tower type. 

Pulverised  Coal Combustion (PCC) 



Bharat Heavy Electricals Limited, Tiruchirappalli  

Power- Gen India, 2011    BHELõs Role in Clean Coal Technology 

BHEL Utility Units - A Summary 
Unit Rating, MW

No. MW No. MW

30 4 120 4 120

60 16 960 16 960

67.5 9 607.5 8 540

70 14 980 9 630

80 14 1120 3 240

100 6 600 6 600

110 39 4290 39 4290

120 31 3720 27 3240

125 7 875 0 0

130 2 260 2 260

150 17 2550 0 0

200 24 4800 20 4000

210 116 24360 112 23520

250 58 14500 29 7250

270 32 8640 0 0

500 83 41500 45 22500

525 6 3150 2 1050

600 20 12000 0 0

660 8 5280 0 0

700 1 700 0 0

800 4 3200 0 0

TOTAL 511 134213 322 69200

Contracted Commissioned

62 % Total 
Installed 

Capacity of 
India is 

Contributed by 
BHEL Utility 

Sets 
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Unit Contracted  Commissioned  

VU 40 46 44 

VU 40 S 15 15 

VU 60 35 19 

MU 3 3 

VP 23 16 

V2R 17 16 

HRSG 161 121 

AFBC 69 59 

CFBC 25 9 

Others  28 28 

Total 423 330 

BHEL Industrial Units  - A Summary 
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Efficiency  Improvement 
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Improvement in cycle efficiency with higher 
steam parameters  

Parameters at Turbine Inlet  
 (kg/cm 2  / o C/  o C)  

Increase in efficiency            
(% points)  

170 / 537 / 537 Base (500MW) 

170 /537 / 565 0.75 

247 / 565 / 565 1.31% 

247 / 565 / 593 1.64% 

247 / 600 / 600 1.96% 
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Boiler Parameters  

(Sub-critical)  

250 MW 500 MW 500 MW 600 MW 600 MW 

Steam flow at SHO t/h 810 1625 1590 1950 2000 

Steam pressure at SHO Kg/cm2 (g) 155 178 178 178 178 

Steam temperature at 

SHO 

0C 540 540 540 540 540 

Reheat steam flow t/h 696.2 1389.76 1358 1665.7 1613.8 

Steam temperature at 

RHO 

0C 540 540 568 540 568 

Feed water temperature  0C 247.2 254.6 254.5 254.6 280.3 
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Customer  NTPC Limited 

Project Simhadri STPP Stage II   ς 2 x 500 MW 

Contract No. 0645 & 0646 

Zero Date 26.03.07 

Parameters at SHO / RHO 

Steam Flow 1590/1353  t/h. 

Pressure 178/42.7 kg/cm2 (g) 

Temperature 540 / 568 oC  

Fuel Coal 

Major Auxiliaries 

Mill  10 Nos. Bowl Mill, XRP 1003 

Airheater 
PAH - 2 Nos. 27 .5 VI 2000,   SAH-2 
Nos 30 VI 2000 

FD Fan 2 Nos. AP 1  26/16, Axial Reaction 

PA Fan 2 Nos. AP 2 20/12, Axial Reaction 

ID Fan 2 Nos. NDZV 47 Sidor, Radial ( VFD ) 

Dust Collector 4 Nos. FAA ς 10 x 45H- 2 x 90135 - 2 

NTPC / SIMHADRI STPP STAGE II -2 x 500 MW 
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 Customer TNEB 

Project NORTH CHENNAI TPS ς1 x 600 MW 

Contract No. 1600 

Zero Date 19.01.08 

Parameters at SHO /  RHO 

Steam Flow 2000 /  1612.4  t/h . 

Pressure 178/ 42.8 kg/cm2 (g) 

Temperature 540 / 568 oC  

Fuel Coal 

Major Auxiliaries 

Mill  9 Nos. Bowl Mill, XRP 1043 

Airheater 32.5 VIMT 2000, TRI-SECTOR 

FD Fan 2 Nos. FAF 24.5/ 11.8-1, Axial Reaction 

PA Fan 2 Nos.  PAF  20/ 10.6-2, Axial Reaction 

ID Fan 2 Nos.  NDZV 47 Sidor,Radial [VFD] 

Dust Collector 4 Nos. FAA-10x37.5M-2x112150-2  

TNEB / NORTH CHENNAI TPP 1 x 600 MW 
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NCTPP Dadri  1 x 490 MW 

NTPC Simhadri - St II- Unit -3 & 4 - 2 x 500 MW  

APCPL Aravali - unit 1, 2  & 3 - 3 x 500 MW 

 NTECL Vallur TPP - unit1 & 2 - 2 x 500 MW  

Mauda TPP- Unit 1 & 2 - 2 x 500 MW  

NTPL Tuticorin TPP-Unit 1 & 2 - 2 x 500 MW  

NTPC RIHAND-UNIT 5 - 2 x 500 MW  

NTPC VINDHYACHAL-UNIT 11 & 12 - 2 x 500 MW  

NTECL Vallur TPP  1 x 500 MW  

WBPDCL Sagardighi Ph. II  2 x 500 MW 

Contracts under execution Offering 540/568 Deg. C Subcritical  boilers 
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Contracts under execution Offering 540/568 Deg. C Subcritical  boilers 

 

TNEB - North Chennai 2x600 MW 

APGENCO - Kakatiya 1x600 MW 

JITPL - Jindal India 2x600 MW  
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 wŜǎǘƻǊƛƴƎ ǘƘŜ ŘŜǎƛƎƴ ƭŜǾŜƭ ǇŜǊŦƻǊƳŀƴŎŜ ǘƘǊǳΩ wϧa 

 Improvement in PLF 

Addressing current coal quality 

 Implementing current design like  

V Membrane wall furnace  

V Upgradation of Pressure Part materials 

VRegenerative Air pre heater 

V High efficiency fans 

V More reliable and Higher Efficiency ESPs 
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Using Advanced Steam Cycles to 
Improve the Environmental & Economic 

0ÅÒÆÏÒÍÁÎÃÅ ÏÆ )ÎÄÉÁȭÓ 0Ï×ÅÒ 
Generation  
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Once Through Supercritical Technology for  
Higher Unit Ratings 660 MW to 1000 MW  

BHEL under license from Alstom offers Once through supercritical 
technology to Indian power utilities with the following benefits 

ÁIncreased efficiency 

ÁLower Fuel consumption 

ÁLower emission levels of CO2 NOX SOX 

ÁLower operating costs 

ÁGreater operational flexibility 

These benefits are possible because of the higher steam pressures 
and temperatures which are the hallmark of the technology   
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Offering 660/800  Once throô supercritical  boilers in collaboration with  Alstom 

Contracts under execution 

NTPC / BARH   2 x 660MW 

PPGCL / BARA   3 x 660 MW  

KPCL / Bellary   1 x 700 MW 

APPDCL / Krishnapatnam    2 x 800 MW  

RPCL / Yermaras   2 x 800 MW 

LPGCL/Lalithpur- BHL 3 x 660 MW 

RPCL / Edlapur  1 x 800 MW 

BHEL has geared up to 

meet the planned capacity 

addition in the country 

14 Boilers 
Contracted 
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NTPC / BARH  2 x 660MW 


