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Classification of Energy Sources

• Primary and secondary energy

– Primary energy sources are those that are either found or stored in 

nature (coal, oil, natural gas, biomass, nuclear, geothermal, wind, 
solar, etc.)

– Secondary energy sources such as steam and electricity are 

obtained from conversion of primary energy sources in industrial 

utilities.

• Commercial and non-commercial energy

– Commercial energy: the sources that are available in the market for 

a definite price (electricity, lignite, coal, oil, etc.)

– Non commercial energy: firewood, cattle-dung, agricultural wastes, 
etc.

• Renewable and non-renewable energy

24-Dec-2010   M Subramanian

www.m
subbu.in



24-Dec-2010   M Subramanian

www.m
subbu.in



World Primary Energy Consumption

24-Dec-2010   M Subramanian

www.m
subbu.in



Share of Various Sources for 
Primary Energy

As on 2006
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Fossil Fuel Reserves

• Coal - 1 trillion ton (as on 
2003)

• Oil - 0.2 trillion m3  (in 2003)

– Saudi Arabia – the largest 
share of 23%

• Gas - 176 trillion m3  (2003)  
~ 0.16 trillion ton

– Russia has the largest 
share of  27%

Rank Country % share

1 USA 25.4

2 Russia 15.9

3 China 11.6

4 India 8.6

Coal reserves
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Fossil Fuel Reserves

Coal 122 years

Oil 42 years

Gas 60 years

Proven reserves, 
expected to last for:

As on 
2003

Global
Reserves

(trillion

toe)

India’s
Reserves

(% of

global)

Coal 0.5 10%

Oil 0.18 0.41%

Gas 0.15 0.61%

Total
Fossil

fuels

0.83 7.4%
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Reserves and Resources
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Hard Truths , National Petroleum Council, July 2007, Washington

Coal Availability
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Oil Usage 

Hard Truths , National Petroleum Council, July 2007, Washington
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Energy Content of Fuels

• Coal: energy content ~ 24 GJ/Ton

• Oil: 42 GJ/Ton

• Natural Gas: 54 GJ/Ton
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Coal

• Readily combustible material, black or brownish-black material

• Coal was formed from layer upon layer of annual plant remains 
accumulating slowly that were protected from biodegradation by 
usually acidic covering waters that gave a natural antiseptic 
effect combating microorganisms and then later mud deposits 
protecting against oxidization

• Coal, a fossil fuel, is the largest source of energy for the 
generation of electricity worldwide, as well as one of the largest 
worldwide anthropogenic sources of carbon dioxide emissions

• Approximately 40% of the world electricity production uses coal

02-July -2010   M Subramanian

www.m
subbu.in



Coal
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Stages in Formation of Coal

• Heavy growth of vegetation

• Burial of debris, and compression

• There are four stages in coal formation: peat, lignite, bituminous 
and anthracite. The stage depends upon the conditions to which 
the plant remains are subjected after they were buried - the 
greater the pressure and heat, the higher the rank of coal. 
Higher-ranking coal is denser and contains less moisture and 
gases and has a higher heat value than lower-ranking coal. 
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Stages in Formation of Coal
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Types of Coal

• Peat – a precursor of coal

• Lignite – brown coal, the lowest rank of coal, exclusively used for 
electricity generation

• Sub-bituminous coal – used as fuel for electricity generation, 
synthesis of light aromatic hydrocarbons

• Bituminous – fuel for electricity, coke

• Anthracite – residential and commercial space heating

• Graphite – difficult to ignite, used for producing lubricants
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Coal Reserves

2004 Survey of World Energy Resources, World Energy Council
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Countries with Largest Oil Reserves
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OPEC

OPEC - Organization of the Petroleum Exporting Countries.

OPEC is a cartel of twelve countries made up of Algeria, Angola, 
Ecuador, Iran, Iraq, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia, the 
United Arab Emirates, and Venezuela. 
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Renewable Energy Potential

Theoretical potential (global)

2007
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