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• Characteristics

•Typical CHP Systems

• CHP Applications

• CHP v/s Grid - Benefits



CHP or COGENERATION
Definition

CHP or Cogeneration Is:

Simultaneous Production
of Useful Power and Heat 
from Single Fuel Source



CHP or COGENERATION
Definition

Is this only for 

Baggase and Sugar plants?

Actually all forms of CHP is 

Co-Generation
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CHP or COGENERATION
Typical CHP / System

Total Efficiency 75 – 90%



CHP or COGENERATION
Characteristics

• Provides both Electrical and Thermal Energy
• Uses Steam Turbine and/or Process Steam
• Uses Heat for Air-conditioning
• Extremely High Efficiency
• System Availability Very Important
• Continuous Operation



CHP or COGENERATION
Applications

• Power and Steam

• Direct Heat

• Power and Cooling

• Combined Cycle using Steam Turbines



• Power and Steam

• Direct Heat

• Power and Cooling

• Combined Cycle using Steam Turbine 

Textiles, Chemicals, 
Fertilizers, Food, 
Pharmaceuticals, 
Petrochemicals, 
District Heating,

Etc.

CHP or COGENERATION
Applications – Power & Steam



CHP or COGENERATION
Applications – Power & Steam
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CHP or COGENERATION
Industries using Power & Steam

Food Processing Pharmaceutical

Pulp and Paper Manufacturing



CHP or COGENERATION
Industries using Power & Steam

Refinery / Oil Hospitals

Universities Utilities



• Power and Steam

• Direct Heat

• Power and Cooling

• Combined Cycle using Steam Turbine

Ceramic, Steel, 
Etc.

CHP or COGENERATION
Applications – Direct Heat



CHP or COGENERATION
Applications – Direct Heat
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CHP or COGENERATION
Industries using Direct Heat

4 MW CHP.  Heat is used in 
the drying of slurry for 
manufacturing of ceramic 
tile. Karawang, Indonesia

5 MW CHP. Heat is used to dry 
gypsum for wall board 
production.  

Chonburi, Thailand



• Power and Steam

• Direct Heat

• Power and Cooling

• Combined Cycle using Steam Turbine

Buildings, 
Airports, Multi-
complexes, etc.

CHP or COGENERATION
Applications – Power & Cooling



CHP or COGENERATION
Applications – Power & Cooling

BUILDING SECTOR
THE EXHAUST HEAT FROM GAS 
TURBINES IS PUT IN A CHILLER 
TO PROVIDE AIR CONDITIONING 
TO THE BUILDING 



CHP or COGENERATION
Applications – Power & Cooling

CUSTOMER : DLF UTILITIES PVT. LTD.
CHP Data
GT mode / ISO Rating Taurus 60 / 5.6 MW 
Power at site conditions 5200 kwh
Exhaust Heat 7600 kwh
Exhaust Heat Chiller 3200 TR

Gas Turbine CHP configuration
The exhaust heat coming out of 5.6 MW Taurus 60 Gas 
Turbine is put in a 3200TR chiller to provide air-
conditioning for Buildings. 4 such Gas Turbines will be 
installed in one cluster giving total of 20 MW 
Electrification and 12800 TR Chilling Capacity.



• Power and Steam

• Direct Heat

• Power and Cooling

• Combined Cycle using Steam Turbines

IPP, Automobile, 
Paper, etc.

CHP or COGENERATION
Applications – Combined Cycle using Steam Turbines

Maruti Suzuki Automobiles, Gurgaon, India



CHP or COGENERATION
Applications – Combined Cycle using Steam Turbines
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CHP or COGENERATION
Industries using – Combined Cycle

LA Sanitation Digester Plant Carson, CA.

University of Cincinnati, Ohio



CHP or COGENERATION v/s Grid
Benefits

SAVINGS IN FUEL CONSUMPTION
- Upto 30% as compared to Grid and fuel burnt for 
heat generation
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POWER GENERATION AT SOURCE
- No T&D losses



CHP or COGENERATION v/s Grid
Benefits

SAVINGS IN FUEL CONSUMPTION
- Upto 30% as compared to Grid and fuel burnt for 
heat generation

POWER GENERATION AT SOURCE
- No T&D lossesCHP can be encouraged 

for every potential application 
by favorable policies 

& 
incentives programmes



Fuel Versatility Gas Turbine - CHP 

• Natural Gas

• Light Distillates – Diesel, Kerosene, etc.

• LPG

• Naphtha 

• Low BTU & Renewable Fuel Opportunities



Power Plant

6.1
MWe

9.2
MWth

CHP Plant

HeatBoiler

Power 
Station 
Fuel
(U.S. 
Fossil 
Mix)

186

lb/MMBtu

117
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117

CHP 
Fuel 
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Lb/MMBtu

CO2 Emissions

35k Tons/yr

CO2 Emissions

19k Tonnes/yr

CO2 Emissions Reductions from CHP

…TOTAL ANNUALCO2 EMISSIONS…73k Tons 35k Tons

38k Tons Saved/Year

CO2 Emissions

54k Tons/yr

Conventional Generation Combined Heat & Power:
Taurus 65 Gas Turbine

Efficiency: 31%

Heat

Efficiency: 80%

Efficiency: 84%

CHP or COGENERATION v/s Grid

http://www.flickr.com/photos/davipt/164341428/in/set-72157594542134867/
http://www.flickr.mud.yahoo.com/photos/zooeybat/275687053/


RENEWABLE & ALTERNATIVE FUEL 
OPPORTUNITIES

• Coke Oven Gas

• Refinery Gas

• Landfill and Digester Gas

• Coal Bed and Coal Mine Methane

• Synthetic Gas

• Gasified Biomass 



RENEWABLES HYBRID - FOR 
RELIABILITY AND SCALE? 

Gas Turbines are multi fuel capability high 
Co-gen efficiency

• Back up with Gas / Diesel for Reliability?

• Mix with Gas for Scale up?

• Put the Bio gas in Pipeline (Instead of 
electricity in the Grid)?



GASEOUS FUEL DEFINED

SG
LHVWI = LHV = Lower Heating Value

SG = Specific Gravity

Wobbe Index

Higher Heating Value

Lower Heating Value

Wobbe Index, LHV

US Pipeline Natural Gas Ranges
Gas Processors Association (1998)
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OVERVIEW
DISTRIBUTED GENERATION

• Definition

• Typical Schematic

• DG Benefits



Distributed Generation is:

Small electricity generation 
facilities, up to 50MW, 

located on the distribution 
system close to the point 

of consumption.

DISTRIBUTED GENERATION
DEFINITION



DISTRIBUTED GENERATION
SCHEMATIC

Photovoltaics 
power plant

Wind power plant

CHP plant

Thermal  power 
plant

Sub-Station

END USERS

http://rds.yahoo.com/_ylt=A0WTefT0BPZHAP4AU8yJzbkF;_ylu=X3oDMTBpc2VvdmQ2BHBvcwM3BHNlYwNzcgR2dGlkAw--/SIG=1g37nku25/EXP=1207391860/**http%3A//images.search.yahoo.com/images/view%3Fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Dcommercial%252Bcomplexes%2526y%253DSearch%2526fr%253Dyfp-t-501%2526ei%253Dutf-8%2526js%253D1%2526x%253Dwrt%26w=250%26h=250%26imgurl=www.ricedaubney.com.au%252Fimages%252FCommercial_small.jpg%26rurl=http%253A%252F%252Fwww.ricedaubney.com.au%252FrdAlternate.html%26size=28.9kB%26name=Commercial_small.jpg%26p=commercial complexes%26type=JPG%26oid=18cde819a360e706%26no=7&tt=2738
http://commons.wikimedia.org/wiki/Image:Eoliennes_a_Sloterdijk.jpg
http://rds.yahoo.com/_ylt=A0WTefdlAPZHxgMAAc2JzbkF;_ylu=X3oDMTBqNzBoY2J0BHBvcwMxNARzZWMDc3IEdnRpZAM-/SIG=1fdimd2sg/EXP=1207390693/**http%3A//images.search.yahoo.com/images/view%3Fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Dphotovoltaics%252Bpower%252Bplant%2526y%253DSearch%2526fr%253Dyfp-t-501%2526ei%253Dutf-8%2526js%253D1%2526x%253Dwrt%26w=430%26h=182%26imgurl=www.entechsolar.com%252Fcswlorez.jpg%26rurl=http%253A%252F%252Fwww.entechsolar.com%252Findex3.htm%26size=50.2kB%26name=cswlorez.jpg%26p=photovoltaics power plant%26type=JPG%26oid=087774d2685b3646%26no=14&tt=124
http://rds.yahoo.com/_ylt=A0WTeffOAPZHxgMASemJzbkF;_ylu=X3oDMTBqOHA2aDgzBHBvcwMyMgRzZWMDc3IEdnRpZAM-/SIG=1ljsqgpf6/EXP=1207390798/**http%3A//images.search.yahoo.com/images/view%3Fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Dthermal%252Bpower%252Bplant%2526js%253D1%2526ni%253D20%2526ei%253Dutf-8%2526y%253DSearch%2526fr%253Dyfp-t-501%2526xargs%253D0%2526pstart%253D1%2526b%253D21%26w=432%26h=289%26imgurl=static.flickr.com%252F1388%252F1206685188_2ef4745700.jpg%26rurl=http%253A%252F%252Fwww.flickr.com%252Fphotos%252Fvirtualscott%252F1206685188%252F%26size=65kB%26name=Paradise power plant%26p=thermal power plant%26type=JPG%26oid=70faa43163cda31a%26fusr=Virtual Scott%26tit=Paradise power plant%26hurl=http%3A//www.flickr.com/photos/virtualscott/%26no=22&tt=3430
http://rds.yahoo.com/_ylt=A0WTefSLA_ZHNAoBfzCJzbkF;_ylu=X3oDMTBqanZyNXBnBHBvcwMzOARzZWMDc3IEdnRpZAM-/SIG=1l80qkvme/EXP=1207391499/**http%3A//images.search.yahoo.com/images/view%3Fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Dsub%252Bstation%2526js%253D1%2526ei%253Dutf-8%2526y%253DSearch%2526fr%253Dyfp-t-501%2526xargs%253D0%2526pstart%253D1%2526b%253D21%2526ni%253D20%26w=412%26h=500%26imgurl=static.flickr.com%252F113%252F307049309_278547a59b.jpg%26rurl=http%253A%252F%252Fwww.flickr.com%252Fphotos%252Fjimmediaart%252F307049309%252F%26size=170.7kB%26name=Sub station standing upright%26p=sub station%26type=JPG%26oid=584f9fa26729fcb4%26fusr=jimmedia%26tit=Sub station standing upright%26hurl=http%3A//www.flickr.com/photos/jimmediaart/%26no=38&tt=18775
http://www.flickr.mud.yahoo.com/photos/zooeybat/275687053/
http://rds.yahoo.com/_ylt=A0WTefZEBPZHHUgAtHaJzbkF;_ylu=X3oDMTBpaWhqZmNtBHBvcwMzBHNlYwNzcgR2dGlkAw--/SIG=1g7s0ejil/EXP=1207391684/**http%3A//images.search.yahoo.com/images/view%3Fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Dhouses%2526fr%253Dyfp-t-501%2526ei%253Dutf-8%2526js%253D1%2526x%253Dwrt%26w=528%26h=396%26imgurl=www.celinaonline.com%252Fgallery%252Fgreensboro%252Fgreensboro-houses-3_medium.jpg%26rurl=http%253A%252F%252Fwww.greensboro-online.com%252Fgreensboro-pictures%252Fhouses.asp%26size=54.5kB%26name=greensboro-houses-3_medium.jpg%26p=houses%26type=JPG%26oid=34a4db0c4d3d7dd6%26no=3&tt=5876018
http://rds.yahoo.com/_ylt=A0WTefRkBPZHAP4AOpiJzbkF;_ylu=X3oDMTBqY2pzbGhoBHBvcwMxMQRzZWMDc3IEdnRpZAM-/SIG=1gsc4h3b3/EXP=1207391716/**http%3A//images.search.yahoo.com/images/view%3Fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Dbuildings%2526fr%253Dyfp-t-501%2526ei%253Dutf-8%2526js%253D1%2526x%253Dwrt%26w=1536%26h=2048%26imgurl=www.mwtech.com%252Frw%252Fphotos%252FCanada%252FVancouver%252FCoal%252520Harbour%252520Buildings.jpg%26rurl=http%253A%252F%252Fwww.mwtech.com%252Frw%252Fphotos%252FCanada%252FVancouver%26size=294.9kB%26name=Coal Harbour Buildings.jpg%26p=buildings%26type=JPG%26oid=42a2640f56cceaba%26no=11&tt=3895741
http://rds.yahoo.com/_ylt=A0WTefTCBPZHAP4AZ7mJzbkF;_ylu=X3oDMTBpaWhqZmNtBHBvcwMzBHNlYwNzcgR2dGlkAw--/SIG=1irpoh04p/EXP=1207391810/**http%3A//images.search.yahoo.com/images/view%3Fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Dvillages%2526fr%253Dyfp-t-501%2526ei%253Dutf-8%2526js%253D1%2526x%253Dwrt%26w=500%26h=339%26imgurl=static.flickr.com%252F202%252F485482014_6a609c339b.jpg%26rurl=http%253A%252F%252Fwww.flickr.com%252Fphotos%252Fpoetry-and-truth%252F485482014%252F%26size=172.5kB%26name=Valaisian Villages%26p=villages%26type=JPG%26oid=35fa46e8079b6460%26fusr=Dichtung und Wahrheit%26tit=Valaisian Villages%26hurl=http%3A//www.flickr.com/photos/poetry-and-truth/%26no=3&tt=771197
http://www.flickr.mud.yahoo.com/photos/zooeybat/275687053/
http://www.flickr.mud.yahoo.com/photos/zooeybat/275687053/
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http://www.flickr.mud.yahoo.com/photos/zooeybat/275687053/
http://www.flickr.mud.yahoo.com/photos/zooeybat/275687053/
http://www.flickr.mud.yahoo.com/photos/zooeybat/275687053/
http://www.flickr.mud.yahoo.com/photos/zooeybat/275687053/


Lower percieved risks by investors / institutions due to lower capital
investments and hence better chances of financial closures.

Adequate power generation capacity to meet existing as well as projected
demand without the risk of surplus capacity and redundancy.

Low gestation fast track implementation, which results in faster capacity
addition.

Projects can be off-grid in remote areas which avoids massive investments in
transmission and distribution networks.

Due to small size projects, capacity addition can be phased out to match the
demand and avoid surplus power or vice versa.

Since generation is close to point of use, it will result in lesser T&D losses,
higher overall efficiency and reduced emissions as DE can be more responsive
to various types of customer loads such as residential, commercial or
industrial.

Due to small plant size, shutdowns/trips of any plant will have an
insignificant effect.

Increased quality of power and reliability can be maintained in a distributed
and localized set up.

The efficiency of cogeneration gives it environmental benefits even when
fossil fuels are used.

DISTRIBUTED GENERATION
BENEFITS
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GRID CONNECTIVITY AND CHP

• Key facts

• Case Study – Textile Industry
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GRID CONNECTIVITY AND CHP
KEY FACTS

Could impact the economics greatly – Power at source 
reduces T&D losses and CHP improves efficiency

Could impact the addition of Generation Capacity – DG
is the fastest way to add capacity

Optimum utilisation of installed CHP Plants – since CHP
can run on full load all the time

Strengthen Grid – Voltage and frequency due to power input at
various points



GRID CONNECTIVITY AND CHP
CASE STUDY – TEXTILE 

TYPICAL POWER 10 MW

TYPICAL STEAM 50 TPH

WITHOUT GRID CONNECTIVITY
GAS TURBINE RATING 10 MW

SUPPLEMENTARY FIRED WHRB 50 TPH (Unfired 25 TPH)

FUEL CONSUMUPTION IN GT 3300 Sm3/hr

FUEL CONSUMPTION FOR
ADDITIONAL STEAM 2000 Sm3/hr

TOTAL 5300 Sm3/hr

POWER 10 MW
STEAM 50 TPH

FUEL 5300 SM3/HR



An Example – Surplus Power 
Textile Industry

WITH GRID CONNECTIVITY
GAS TURBINE RATING 20 MW

UNFIRED WHRB 50 TPH

FUEL CONSUMPTION IN GT 6600 Sm3/hr

FUEL CONSUMPTION FOR
ADDITION STEAM NIL

POWER 20 MW
STEAM 50 TPH

FUEL 6600 SM3/HR

10 MW EXTRA POWER AT ADDITIONAL
FUEL CONSUMPTION OF

1300 SM3/HR
80% EFFICIENCY



An Example – ON EDGE CASES 
Building / Commercial Complexes

TYPICAL VARYING POWER & AIR CONDITIONING
LOADS

END USERS ARE NOT DEVELOPERS – INVESTORS

IT GRID CONNECTED – POWER GUARANTEE CAN BE
CONSTANT WITH SURPLUS POWER TO GRID

ATTRACTIVE FOR SPV/BOO - INVESTORS



GRID CONNECTIVITY AND CHP
CONSTRAINTS

• Clear Policy guidelines for Grid connectivity 
across all states

• Government priority low for Co-generation / DG –
see gas utilization draft policy

• Identify MSW projects – Good potential in India –
needs initiative

• CBM finds – Commercialize and priority for power / 
Industry

• Policy on customs duties, tax holidays, etc – level 
playing field for DG and Mega power

• Incentives for DG Co-generation (if surplus power 
fed to the grid)



GRID CONNECTIVITY AND CHP
BOTTOM LINE

• DG with CHP helps improve economics & 
addition    of Generation Capacity

• Grid Connectivity will pool in new applications / 
on edge cases

• Partnership between policy makers, end users 
& technology suppliers



Thanks for your attention!


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41

