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~ Part 1- INTRODUCTION AND REVIEW OF
E PROJECTS

CSLE VembersrareNnVitec o proposSe e RID&[D
CollanoraulVepioleciston thelMpReHAZEasS

SEVeER eI, Sshield adeNeEN I REX T HAEEN/EEIS
SErthat ey canpe completedieiererthe Chiaiier
ENadsn20143

FOUIprojECISIWENE prresented duing thelast
Echnical GrouprmeEEtnUr aSHOSSIblEProjECtS; Tore
discussed

PIR has discussed Project Sulmission guidelines
andimvited CSILE project data sheet template: -
Annual review: propoesead

tration Applied Research

. ¥ -
,.'J-":."

<& """‘Li. ‘_\ «
U O

CSLF Technical Group Meeting, November 14-15, 2006, UK




Anticipated Capacity Addition at the end of 11t Plan 160GW

Hyd ropower Renewable
Energy

._

Remaining
Share of

Fossn Fuels

Nuclear
Energy

Coal is dominant primary energy resource having a
share of 60 % and will continue to be predominant
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~CC AN D1 -TECHNOLOGY CHALLENGE FOR
SUSTAINABLE ENERGY FUTURE
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Emission
‘ Low emission
abatement

Zero Emission - Ultra I_OW
emission

(=
&
| -
©
)
n
]
@
@)
D
o
o
<
ol
=3
T
| -
i
@

i
D@
-

L g

India has signed the Framework Protocol with USA in
FutureGen project aimed at sharing experience and
expertise in zero emission coal based energy generation




INDIA’S APPROACH TO CLIMATE CHANGE
RELATED ENERGY SECURITY

Nelojaile)l o niiejn) efficiaricy in inarel geyyes
gEenerauenreughNeRaneE eI eRECHRNeICaY,

IRCHEESIRENUSENGIFEREW Al el eHEGNASOUNCES
GrewWing nucieampeWeEReoElcHon

ERErgy elilCIERCY I ENU=USESECIONS

=
&)
| -
©
)
7))
]
@
@)
D
o
o
<
=1
O
©
-
=

Premouien oitclean coal teChnelIogy.

Constitution oft National Clean: Development
VIEchanismi AUthority folif considenngr projects for:
availing carken crediits
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ViEmBEr ter Carkhen Sequestration [Ceadership Eerum

Viember ter Asia Pacific Partnership i Clean
Development and Climate




" INTERNATIONAL CARB )N SEQUESTRATION
ERSHIP FORUM

AvUnnguerclnmeateNniauVveNeirceien captuerane
Storacie alimineraiid eVeEl epimEn R oNInproVEd COSIE
eifiectivVeriechnoleeies el ghNReIDICEll 2 eraens

2z AdVenced and Emergine ECenomiEs arenmenmier
eI ECSILEand paticipaENNECSIEERECHVILIES

€Oz SEgUEStrationolds promiseoth to FEdliCE CO?
EmiSSIonS oM PeIRESEUCES and teremoeve COz
firemrair

=
&)
| -
©
)
7))
]
@
@)
D
o
o
<
=1
O
©
-
=

Iiheenjectiveroi indian Participationiis (o develop
coSt-effective technolegies by erganizing
collanverative R&Dhwithin legal; financial and
rfegulateny. firamewoerk oif CSILE
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Erom India one collaborative researcni project out off
Seventeen projects recognized by CSLE




ORT TO CCS RESEARCH

RESEArCH PIojEciSiundertakenNiPACadEIcC
IRSHUHERS aneNREIDNEZIOIAICITES

IRtermanenaNyeksShopreNNRIDICHAIERGESIINCES
lEcChnelegy erSustanapieEneray Euttreplanned
e Jdanuan/12=-15 2007 = A JeIni SESSIon en Shamime
eI UK EXPENENCE PIoReSEd

IRFreadinap el cellaboiatien Within Jermit lnmeVanen
Counciiwithr UKS Climate Change! s sUgeested as
Qne ofi the topIe

I Depthr Study: enr Clean; Coal Tiechnelogy. Initiatve
Undertaken to provide thrust ter R&D

National Clean Coall llechnolegy: Center propoesed

tration Applied Research
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UEL COMBUSTION

PROPOSED

s ESTalliShmERRCIROXAEEUE RCoInUSHORNESINIEFaRNEE ELS
Tlrtenlreigellf tarotic)n R&P) Stiggart Wit ggjeciiy/e to) Sitjely
dgle suiieelglliey o Irielizig) cozils Wil tsine) ials ieeniollee)y iof
PECembUSteRranc chiangeNntoNEreiilcCIEncy,

PREMISES

o CoalfcombustienratigneEroxygen ConCERtANGNNIRIECEASES
pEIlErEefficIEncY.

[Dependimngrent thelevelloifoxy/gen enrnechmentthe
concentraton off COx reaches) 55-60% Withr significant
rfeduction i NOX emissions

llechnicallchallenges meludemyvestigauen of flame: statnlity,
neat transfer, levelfefifluergas clean upifor €O and corrosion
due to elevated concentranons o SO5/SOx5 and HOnnrfluergas
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FGD _[ESP |, Fluegasdrying,
CO, compression |

Source- BHEL




-ea bITIty St'u-'é_ly of UCG

Upielaperatigel Gzl Geisification ogapeiiion i itz 0y

sIDIINmG e zlof |zl e]
PEENGIESHRLGNhENCORINSEEm

sIECHNE PRESSUITZECNOXIE RS
ke eIl GXA/GERNBIF SiEaIN
IAte e CoRl Seam

PRODUCTION WELL INJECTION WELL
(AIR/OXYGEN)

OVERBURDEN

signItier the coalseams ane
[ECOVENNGN the  comhusiion
gasses; threugh the adjacent
perehole

tration Applied Research
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siiine connecuvity: between: the
lnjection and preducer wells
are  made  using  special
lechnigues




COZ ezt ifan grocliesr czis ean e efiger fropm fltie ejzis cifie);
Slfislescoroisiion of fron czs grocliicael jo Ligleleiejfoitigiel eoyzll
gasiiicaneniUeceE)

Toig ejozll gf UCE |5 ig feelijce €02 apissions cliifige] Foyyer
Caparatifon) 0y Conveariige) la=siitl cozll sezipsiiie sl comloisig)e
Cleanrgas

Iiercoal esernvestmrlndiararer 25sihliilien tennes andsligniterare
Sy pnlien teRess asken L Januan/s 2006, "REcCoVeEranier coal
[eserve are’ estimated as: 95 uillien; tennes: LLarge depesits; of

deep; seated coall and lignite: net amenainler ter extiraction: Yy,

conventienalimiming metheds: can' e tested

e UCGE offers emission firee utilization: off coal/s ligniie
fesenves, as much as 20%, oefi un mineanle reserves canm; he
utilrzedr thusy enhiancing thie' energy: security. Inrlndia research
nitiated vy ONGEC, GAIL, NEC, BHEL anad others

stration Applied Research




AL — INDIA AND WORLD

TECHNOLOGY IS DEVELOPING WORLD WIDE, USA
HAS HIGHEST POTENTIAL FOR UCG AS 138 BT OF
COAL AMENABLE FOR 41.4 TCM OF GAS POTENTIAL,
IN INDIA UCG POTENTIAL IS ESTIMATED AS 15.5 TCM

Av. coal reserves (Bt) Pot. gas reserves (TCM)
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iPart 2N F ‘ra

BHEL Consortium Approach

A Consortm of
SeVelal leraanZaues
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IGCC demonstration unit at Truchy
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eques tration A

Controlled Retractable Injection Procedure
(CRIP) in the inseam injection well of UCG




roject 3 — 700°C MATERIAL
DEVELOPMENT FOR USC

Lozl Fovwer Ganlarailor i lncizcsigoraziealrle) £a4s Gy

Viest PowerErodichonrtnits areinased o5
Pllvenzed CoalNcompusuen

NewsCapacity /Adciiensipiannes

—Sreersupercincal cealfpuiVeERZaueRItRIis Cir660
VIV propesed
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= Seven UltrarViega PewWer Projecis: Preposed
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Supercritical coal firing offers promise of
envirenmentally frmenadly technoelegy

More thian 400 supercrtical plants, are [n operatien
worldwide




Sitgereritlezll govwer olzifiis oozt zit o) fler
IEmpEraitiesianeipressieEsiiepiicuivenaifceal=ied
oletple Wkl nl rasilis Iellgle)rier efficiancias — Lo te) 50%
fof tliret Stgdrerjijeell

Pl @peraierPaameiers
S - 246 VIPANEIN565-5981%E
USE=s5 IVIPATat > 600°C

tration Applied Research

By adopiien eifUSE the elfliciency, ol pPoWer generation
IS expected te he up by 10-15%:, thius lleWer emisSSIens
ncluding €O,
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Eresion; and Corrosion related Issues in existing
alley/s pese seroeus prenlems

Researnchimitiated in R&Dr Lakeratones; and Inaustny

Source - CPRI




Project Update — PIL STUDY ON CO, STORAGE IN
BASALT FORMATIONS IN WESTERN INDIA

Initiated in collaboration with PNNL USA, the results on mineral trapping

Studies would also be useful for other countries having similar formations.

Phase Diagram for CO, CO, is injected in basalt

formations above its critical
temperature and pressure

Tumparaiure {*C)

Hydrodynam|c Mineralisation
Trapping

Source - NGRI Structural & stratigraphic trapping
Residual gas trapping

pplied Research
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Part 2

PROJECT UPDATE

Site identification studies in Progress

Reconnaissance field work carried out by NGRI scientists in
the area during October 2006 and representative samples of
vesicular, zeolitic and massive basalts were collected for

detailed petrographic, geochemical and physical property
studies

Detailed fieldwork for geological mapping and

surface geochemical surveys is proposed during Nov
-Dec 2006

Future studies planned in laboratory using satellite imagery
and existing data for delineating regional structural features
and outcrop patterns controlling the local topography and
drainage patterns etc.
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CSLF Technical Group Meeting on November 14-15, 2006 in UK

Thank you very much!
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