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India’s Energy Resource Base



India’s other Energy Resources

o Coal Bed Methane – 1000 bn CM
o Gas Hydrates – very large resource

based expected to commercialized by
2012

o Deep sea Natural gas
o Coal and lignite reserves greater

than 600 m deep
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Power Generation

Technologies Cost and
Availability
in India



Current Fossil resource
availability for Power

o Coal - 91.6 billion tonnes
                (recoverable coal)
                 Source 2004 MOC

n Current Consumption in Power Sector is
189.36 million tonnes

o Natural Gas availability 920 billion
Cubic meters (recoverable gas)

     Source 2003 GAIL study



Generation Technologies
(Coal based)
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Generation Technologies
(Gas based)
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Technology Assessment
(Coal based)
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Technology Assessment
(Gas based)
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Technology E - 35.7% open cycle efficiency at ISO conditions
Technology F - 37.7%  open cycle efficiency
Technology G - 39.5%  open cycle efficiency 
Technology H -> 40%  open cycle efficiency



Growth in Hydro capacity

Period Capacity 

existing at

start

Capacity 

added in

the period

Total 

capacity at

end of

period

Average 

yearly 

growth 

(approx.)

Capacity perlaining to stations with IC 15 MW & above 

excludes any upgrating done later

1947-1960 (13 yrs) 426 1188 1614 91

1961-1970 (10 yrs) 1614 4948 6562 495

1971-1980  ( " ) 6562 5426 11988 543

1981-1990 ( " ) 11988 6078 18066 608

1991-2000 ( " ) 18066 6039 24105 604

2001-2003 (2.5yrs) 24105 2265 26370 906

Capacity including

uprating as in June

2003 26615

Hydro capacity of

stations below 15

MW IC 760

Total Hydro capacity 27375 MW 485



Hydro Power

Major focus:
o Application of new technologies in planning

and investigation; designing and
construction and use of corrosion resistant
runners and other water borne components

Objectives:
o Minimize gestation period of projects
o Minimize construction risks and duration
o Increase life of projects



 Nuclear generation technologies
(Three Stage Power Program)

o 30 kWth KAMINI-
Operating
o 300 MWe AHWR- Under
Development
oPotential is Very Large

Availability of ADS can
enable early introduction of
Thorium on a large scale

Stage-III Thorium
Based Reactors

o 40 MWth FBTR- Operating
since 1985, Technology
Objectives realized
o 500 MWe PFBR-Under
Construction
o Power Potential ~ 530000
MWe

o 12 - Operating
o 6 - Under construction
o Several others planned
o Scaling to 700 MWe
o Gestation period being
reduced
o Power Potential ~ 10000
MWe

 LWRs
o 2 BWRs Operating
o 2 VVERs under
construction

Stage-II FBRsStage-I PHWRs



New starts in the X Plan

2004-05

December 2005

2004-05

2 x 1000 MWe LWRs

2 x 700 MWe PHWRs

300 MWe AHWR

Projected Financial SanctionUnits

In addition, it is also necessary to launch pre-project
activities for additional 2 x 1000 MWe LWRs and 2 x 700
MWe PHWRs to enable project approval and
commencement of construction in early XI Plan.



Nuclear generation technologies

o FBR technology calls for special focus,
necessary indigenous capability has
already been developed

o Thorium based technology has maximum
potential



Long-term Socio Economic
projections by TERI

Source: National Energy Map for
India-Technology Vision 2030



Assumptions of the model

Ln(At/At-1) = (Long Run Labour Augmenting
TFPG for the US)-β ln[(Per Capita GDP(Ind))/(Per
Capita GDP(US))]

Where
       At = Labour Augmenting TFP level at time t
       At-1= Labour Augmenting TFP level at time t-1
        β    = Conditional convergence rate
                     for India
Steady state TFPG = 1.3%
                       β       = 1.2%



Assumptions...

Demographics
o  Population Projections based on UN

Population projections for India
(CAGR of 1%)

o Rate of growth of Labour Force is
1.6% per annum

   Based on figures given in World Bank report on World
Development Indicators



Comparison of GDP Growth Rates (%)
(Investment Share Increasing)

Base Scenario 1 Scenario2 Scenario3

2006 5.66 5.52 5.43 5.92

2011 6.18 6.01 5.6 6.49

2016 6.61 6.41 5.9 6.96

2021 6.95 6.73 6.05 7.33

2026 7.21 6.97 6.15 7.6

2031 7.4 7.14 6.2 7.78

2036 7.52 7.25 6.21 7.89



Comparison of Per Capita GDP Growth
Rates

(Investment Share Increasing)

Base Scenario 1 Scenario2 Scenario3

2006 4.24 4.1 4.01 4.5

2011 4.91 4.74 4.43 5.22

2016 5.52 5.32 4.81 5.87

2021 6.05 5.82 5.15 6.42

2026 6.49 6.24 5.43 6.87

2031 6.2 6.57 5.64 7.21

2036 7.07 6.81 5.77 7.44



Comparison of US and Indian per capita
GDP (1993-94 prices)

Year

US Per Capita 

GDP(RS)

Indian Per 

Capita GDP(Rs)

2006 1070738.57 1507.38

2011 1155769.21 1886.11

2016 1232466.64 2431.44

2021 1313569.53 3217.91

2026 1415797.38 4355.68

2031 1546713.79 6004.61

2036 1706239.13 8391.45



Conclusions
o Base Case: Growth Rates range from

5.5% to 7.5% per annum (average of
6.7% for the 30 year period)

o GDP initially grows at an increasing
rate and then at a decreasing rate
due to diminishing returns to capital

o Capital stock shows a similar trend as
GDP



% Agriculture Industry Services

2006 21.9 27.3 50.8

2011 20.1 27.7 52.2

2016 18.3 28.1 53.6

2021 16.4 28.5 55.1

2026 14.4 29.0 56.6

2031 12.5 29.4 58.1

2036 10.4 29.9 59.7

Sectoral Shares in GDP

Report on the India Vision 2020, Planning Commission



Sectoral Growth rates

Sectoral growth rates 
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Demographics

zPopulation Projections based on Population
Division of the Department of Economic and
Social Affairs of the United Nations
Secretariat

       Population = f(FR, MR, NIM)

   FR = Fertility rate, MR= Mortality rate, NIM=
Net international migration



Population projections: TERI Study

Year Population (bn) Urban Rural

2001 1.032 0.288 0.745

2006 1.112 0.323 0.789

2011 1.188 0.364 0.824

2016 1.259 0.412 0.847

2021 1.323 0.467 0.856

2026 1.379 0.530 0.848

2031 1.424 0.589 0.835

2036 1.461 0.604 0.857



Population Projections (GOI)



A Survey of various Studies



TERI’s Study DISHA Projected fuel-
mix installed capacity and
generation in Base Case
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Demand forecast for fossil fuels in
Base case- DISHA study
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Sectoral power demand (TWH)
DISHA study
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Emissions (mt) of pollutants:
DISHA study
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Projected Energy Based on Atomic
Energy Commission (GOI)



Projected Growth by Fuel MIX –
Atomic Energy (GOI)



Projected Cumulative Nuclear
Power Installed Capacity



Other Scenario’s for Power sector
development

o Greater Regional Cooperation
n Iranian, Russian, Bangla Desh, Burma

Natural Gas pipeline possibility
n Hydro power from Nepal, Bhutan, etc

o Greater penetration of advanced
power generating technologies
n Ultra supercritical boilers, IGCC, H-

frame GTs
n CO2 sequestration with pre-combustion

caputre
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