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BPCL: Bharat Petakum Comporaficn Lid DAE: Depariment of Alomic Energy MBPL: Mongelore Refinery ard Petrachemicals L OML: il Indio Limited
BEF: Burnay of Enargy Efficiancy GAIL: Gas Auhority of ladia MNES; Miriatry of Noncammntional Erargy Scurces OMGE: 0il and Makwal Gas Corperafion
BRPL: Bengoiguen Refinery ond Peruchemicobld  HIPCL: Hindusten Peroleus Corperticn Lid NHPC: Nolianal Hychoraleckic Power Comperafion PCIL: Fomengiid Cavperation of Indis Lid
CEA: Cenrl Elecricity Authority 10€: Indicn O Cerporatian Lid NLC: Mayveli Lignte Coepariation PFC: Pomer Finance Coeporcfion
CERL: Canirol Elecricity Requlotory Commission IREDA: India Runewable Energy Develepmest Agancy | NPTl Nafionel Pawer Training Ingihte PTCk: Power Troding Carperatica of India Lid
€l Cool lnghis limied 1BP: IndzBurma Pesrolum Compony e NTRC: Motinal Thesmal Fower Corperation REC: Fuwol Blacirfication Corporation
CRL Cochin Rafineries Lid MRL: bodkas Refnerins i OCC: Qi Conedinafion Commities

! Purchasing Power Parity
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Source Approx. Potential
Biomass energy 17,000
Solar energy 20,000
Wind energy 20,000
Small hydropower 10,000
Ocean energy 50,000

! Photovoltaic
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1990 | 1991 1992 | 1993 | 1994 | 1995 | 1996 1997 |1998 | 1999 | 2000 | 2001
Ne Generation 2755 1300.3 |315.9 |339.3 |366.1 |395.8 |412.7 |441.2 |470.7 |503.7 |512.0 |533.3
hydroelectric 709 | 720 |69.2 | 69.8 |81.9 | 72.0 | 68.4 |73.9 | 822 |799 |73.7 |77.4
nuclear 56 | 52 | 60 | 59 | 47 | 65 | 74 105 106 | 115 |14.1 | 182
geo/solar/wind/biomass | 0.0 00 | 00 | 01 |02 0.1 08 |10 |11 |14 | 16 @ 18
conventional thermal 198.9 |223.1 |240.7 |263.6 |279.3 | 317.2 |336.1 |355.8 |376.8 |410.8 |422.6 |435.8
Net Consumption 257.1 [280.6 [295.1 [316.9 |341.9 [369.7 |385.4 |411.7 |439.1 |469.4 |477.5 |497.2
Imports 10 |14 | 14 |14 |16 | 17 | 17 |16 |15 | 14 | 15 | 15
Exports 01 |01 02 |01 01|01 01 01|02 03/ 02 03
- We
1990 | 1991 | 1992 | 1993 |1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
Hydroelectric 18.31 [18.76 119.20 |19.58 |20.38 [20.84 |20.99 21.10 | 21.89 | 22.44 | 2450 | 25.14
Nuclear 157 | 1.57| 1.79 | 2.01| 2.01 | 223 | 2.23| 223 223| 223 223| 286
Geothermal
3\(/’:25 002 | 0.03| 0.03 004 005 012 055 082 093 102 108 127
Biomass

Conventional Thermal |51.86 |5
Total Capacity 71.75 |7

(IPPsY)

! Independent Power Projects

4.35 157.35 |60.75 |65.04 |69.19 |71.89 |73.40 | 75.19 | 77.77 | 80.35 | 82.51
4.70 | 78.37 |82.38 |87.48 |92.38 95.66 |97.55 1100.23 |103.45 |108.15 |111.78
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Supply
1970-71

1953-54  1960-61 1980-81  1990-91  2001-02°

Total 24.05 36.78 47 .67 75.19 151.43 210.82

Commercial Energy Supply 26.2 42.82 60.33 9.82 183.12 298 67

Total Primary Energy Supply 90.38  117.20 147.05 208.30 305.19 437 69
* Provisional

% /
Primary Fuel Unit Demand (in Original Units) Demand (MTOE)

2006-07 2011-12 2008-07 2011-12

Lignite mt 57.79 81.54 15.51 22.05
Matural gas BCM 47.45 64.00 42.70 57.60

Nuclear Power BKwh 2315 54 .74 6.04 14.16
Total Commercial Energy 411.91 553.68

Total Energy Demand 563.21 723.93
mt : Million Tonnes; BCM : Billion Cubic Meter; Bkwh : Billion kilo watt hour
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Units Production
1960-61  1970-71 1980-81  1990-91  2001-02* 2006-07*

Coal rnt 55.67 72.95 114.01 211.73 325.65 405.00
Lignite mit 0.05 3.39 4.80 14.07 24.30 55.96 |
Crude Qil mit 0.45 6.82 10.51 33.02 32.03 33.97
Matural Gas BCM 1.44 2.35 1.79 29.69 37.62 |
Hydro Power Bkwh 7.84 25.25 46.54 71.66 82.80 103.49
Nuclear Power Bkwh 2.42 3.00 6.14 16.92 19.30 |
Wind Power Blkwh o = o 0.03 1.70 4.00
" Anlicipated, ** Projections for the terminal year of the Tenth Plan
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Organi- 2002-03 2003-04 2004-05 2005-06 2006-07 Total
sation
ONGC 2590 2599 26.38 26.19 2556 130.02
OlL 3.50 3.60 3.75 385 400 18_?0‘
Pwt/JIVC  3.68 3.63 4.50 444 441 20.66
Total 33.08 33.22 34.63 34.48 3397 169.33‘
LNG
| BCM | BCM*
[ I ) -
Year Forecasted Demand
2001-2002 151
2006-2007 231
2011-2012 313
2024-2025 391

Source: Hydrocarbon Vision 2025

L Billion Cubic Meter
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Organisation 2002-03  2003-04 2004-05 2005-06 2006-07 Total (BCM) |
ONGC B65.5 63.37 62.22 57.03 112,10
QIL 6.01 G.41 6.61 7.80 12.61 |
Pwt.LIVC 15.05 20.76 35.01 38.25 5277
Total 86.56 490.54 103.84 101.99 103.08 177.48 |
[ ] -
/ (Billion $)
/ / / / / / / (quaBtu)
/ / / / / / / ( )
/ / / / / / / ( )
/ (Mst?)
/ (GW)
/ (Bkwh)
/ / / / / / / (quaBtu)
/ (MM
(1T

! Million Short Ton
2 Million Metric Ton
¥ Information Technology
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(PAFC)
BHEL'

(PEMFC)

(DMFC)
(SOFC) (MCFC)

(TERI?) TATA
(CGCRI%) (CECRP)

! Bharat Heavy Electricals Ltd

2 Tata Energy Research Institute

% Central Electro Chemical Research Institute
4 Central Glass & Ceramic Research Institute
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CNG
Scooter . Scooter
Scooter India Ltd

[ 1]
[ 1]
Bharat Heavy Electricals Ltd (BHEL) <>
BHEL
)

( ) ( ) (

(PAFC)

(- )

! The Energy and Resources Institute
2 Stack
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BHEL 50kW Power Pack during testing in December 2000
(Source: Bharat Heavy Electricals Ltd)

[ ]BHEL . -
ONSI PC25C BHEL
BHEL . ( ) LPG
PEMFC?
Birla Hitech o
PEMFC . PEM
( )

Central Glass & Ceramic Research Institute o

! Proton Exchange Membrane Fuel Cell
2 Bipolar plates
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Banars Hindu University <

PEMFC (CER - SSFY %

PEMFC
PEMFC PEMFC
PEMFC CER-SSF . Antarctica
Gas Authority of India Ltd (GAIL) <>
GAIL

Indian Instiate of Science, Solid State and Structural Chemistry Unit <

. PEMFC DMFC?
International Advanced Research Centre for powder Metallurgy and New Materials <

(ARCI)
Mahindra & Mahindra <>
Structural Chemistry Unit, Indian Institute of Science’s NED Energy Ltd <>
PEM DMFC Solid State
Reva Electric Car Company (RECC) <>
Reva
Scooters India Ltd <>

! Centre for Energy Research - SPIC Science Foundation
2 Direct Methanol Fuel Cell
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PEMFC MCFC
MCFC
cm?
W . (MCFC)
w
MNES? . TERI
(PAFC)
PAFC . BHEL /
MNES . MNES
PAFC
[ 1
! Workshop

2 Ministry of Non-conventional Energy Sources
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SO,
UNDP
GHG? . (GEF?)
GHG
PFD
GHG
( )
UNDP

! United Nations Development Programme
2 Global Environment Facility
3 Green House Gas
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L Fuel Cell Bus




