
Promotion of Energy Conservation in Indian 

Thermal Power Plants

ATAR SINGH

Dy. Director, NPTI

INDO-GERMAN ENERGY PROGRAM



ü India has an installed power generating capacity of 143,061 MW (as on

March 31, 2008) of which the thermal power stations share is 91,906

MW (64%).
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ü Energy consumption in India is low, though efficiency of use is reasonable

ü Per capita energy consumption is 530 kgoe; world average is 1770

ü Energy intensity of Indian economy was 0.18 kgoe/$-GDP(PPP) in 2004; 
compared to 0.14 in Japan and 0.19 in the EU

ü Energy demand is increasing due to rising incomes, accelerated 
industrialization, urbanization and population growth

ü 2003-04     : 572     Mtoe

ü 2016-17     :        842-916   Mtoe

ü 2026-27     :       1406-1561 Mtoe  

ü Meeting the increasing demand only through increases in supply may lead 
to:
ü Reduced energy security due to volatility in availability and prices of 

imported fuels
ü Adverse environmental impacts
ü Strain on balance of payments

ü Energy conservation and energy-efficiency are an essential part of national 
energy strategy

Energy Use in India



ü The contribution of energy generated by thermal stations was 559

billion kWh, which is about 80% of electricity generated (704.5 billion

kWh) in 2007-08.

ü There has been significant improvement in the plant load factor of

thermal stations, which improved from 52.4% in 1985-86 to 78.6 in

2007-08, registering a remarkable improvement of 50 % during the

period.

ü Since the major power generation contribution is from thermal sector,

an average increase of 1% in the thermal power plant efficiency would

result in:

a. Coal savings of approx. 11 million tons per annum for nation

(approx) worth 200 Million Euro

b. 3% CO2 reduction per annum (approx.13.5 million tons per annum)

Indian Thermal Power Stations



ALL INDIA PLANT LOAD FACTOR (%) OF COAL 

FIRED THERMAL POWER STATIONS
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INDIAN SCENARIO:  DESIGN HEAT RATE 

TRENDS*

PERIOD STEAM PRESSURE&

TEMPERATURE

UNIT SIZE

(MW)

TURBINE

Heat Rate

(Kcal/kWh)

Unit Heat Rate

(Kcal/kWh)

1951-60 60 kg/cm2, 482oC 30 57.5 2470

1961-75 70 kg/cm2, 496oC to

90 ata 538oC

60 100 2370

1961-75  130 ata 535/535oC 110 120 2170 2060 2552-2423

1977-82 130 ata 535/535oC 210 (Russian) 2060 2423

1983+ 150 ata 535/535oC 210 (Siemens) 2024 2335

1984+ 170 ata 535/535oC 500 1950 (TDBFP) 2294

1990+ 150 ata 535/535oC

170 ata 538/538 oC

210/ 250

250/ 500

1950 (MDBFP)

1950 (TDBFP)

2294

2294

*Above are best design values (design rates of individual unit varies based on reference 

ambient, coal quality, design and supply dates)



EFFECT OF CRITICAL PARAMETERS ON 

HEAT RATE

Variation Impact (kCal/kWh)

200 MW Unit 500 MW Unit

SH Spray 20 T/hr 0.30 0.81

RH Spray 20 T/hr 12.00 4.76

MS Pr. 10 kg 12.00 7.30

MS Temp. 10oC 6.00 6.20

RH Steam 10oC 6.00 5.55

Load 10 MW 12.00 4.36

Cond. Back Pr. 5 mm Hg 8.00 6.70

FW Temp. 10oC 8.00 10



ü Power sector reforms

ü Promotion of clean coal technologies,

ü Energy Conservation Act 2001

ü Electricity Act 2003

ü National Electricity Policy, 2005

ü Adoption of Super Critical Technology for 660/ 800 MW units for Ultra

mega Projects (4000 MW each) and

ü Increased emphasis on environmental considerations

Policy initiatives of Government of India to improve the 

power sector efficiency



ü Emphasis on plant load factor instead of óefficient generationô.

ü Degradation of equipment resulting in loss of capacity.

ü Delayed overhauls (Seasonal Constraints)

ü Financial constraints lead   to inadequate maintenance

ü Lack of awareness on efficiency related issues

ü Inadequate monitoring system for parameters

Barrier to Efficiency Improvement in Power Sector ï

Indian Scenario



Enacted in October 2001

Become effective from 1st March 2002

Bureau of Energy Efficiency (BEE) operationalized from 
1st March 2002.

MISSION OF BEE

Developpolicy and strategieswith a thrust on self regulation

and market principles, within the overall framework of the

EC Act with the primary objective of reducing energy

intensityof the Indian economy.



DESIGNATED CONSUMERS
( Energy Intensive Industries and other Establishments)

(A programme to initially focus on energy policy issues of energy
efficiency improvement in organized sectors such as energy intensive
industries and commercial sector through establishment of energy
management system, capacity building of energy professionals,
implementation of energy audits, establishments of specific energy
consumption norms and support to consumers on providing
information on authentic energy data )

ü Schedule to EC Act provides list of 15 energy intensive industries and other 
establishments to be notified as designated consumers (DC). DCs to

Appoint or designate energy managers

Get energy audits conducted by accredited energy auditors

Implement techno-economic viable recommendations

Comply with norms of specific energy consumption fixed 

Submit report on steps taken


