A SHAPE OF THINGS TO COME IN
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Althensgh, we cordd vereame the food problem Hrronel grecnd revolution, we are
storridae foe eerp The pap beiween demand andd prnducting e widening vear
afier vear Char frdusiriod prewth i suffvring due to lack of eaergy supply, redtreh
i wen affecting owe coonomy, Time hay come now (v Jook and cxplose i ol
directioes o e our energ dennd.

Amarg the vactons row and serewohle enevgy soxrces, gonthermal ey is
fnovr fn b one of the clean enerse swithout simoke and alve without
environmental hazards, Although ity impoctance iy vealized long back v oiher
countrie, (5 exploiation Is sl far sy in o cowntey mainty due fo lack of
fnenvladee on e decp sabsurface strucie and deep deilling fechnnlagy in igh
geessiire, Righ temperature vonditions, Geelogical Survey of fncin (GS1) and
Natioral Geophysical Research Instifute (NGRI) have made concerted efforts w
identifiing these resowrces {n different pavis of our cowntry for possible
capladiaiions af the energy seacce, The detalls of prenthermal enegn, Wit
{f.'&If!.n'n'ﬂ:.f."t'w’.l"_IrJ-!.'-‘n"L‘.FT-"n'IUn'I 1 iR LTI il fm;_l.:).l'!:.:_rrf;’ .::1';*.'-:?l H'H."Iga" I (.II."!({?‘ LRI
ave divcussed, Concrere plans and divectiony are also provided to develop this
et rEROLIGE,

Energy is a basic requiremant by all the countties. One canvisualize 3 lypes of
counfries - developing, developed ond over-developed countries. The over-
developed countries are cansuming 5 fo 10 times |per capital more energy
than ather countries and contributed with o major share to globolwarming.

India s o couniry accupying 2% of the land mass and generating about 2% of
the global clectricity, mostly using low grode coal, of which it has aboul 5% of
the world reserves. India has, however a share of large amount of world's
population, only second to Ching. As per the integrated Energy Policy of
Gavernmen! of Indio, pawer gencration capacly must increase to nedrly
8,00,000 MW by 2030 1oweer, the present installed capocity i only 1,43,061
MW comprising 35,200 MW from hydra, 91,907 MW fram thermal fincluding
cooal, gas, diesel, 4,120 MW from Muclear and 11125 MW from ranawable
chergy sources The power supply positioninthe counlry for the pariod of April
7007 to March 2008 is given in the fabla below:
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Lanrnes sevisloe ol Powacr, Do |||||| nd el I dul

The likely oddition af energy in the country during the ik Plan [2007-12), 0s per assessmanl made by Central
Electricity Authority [CEAL, is of the order of 78,600 MW comprising 15,700 MW trom Hydro 59,500 MW from
thermal Projects fincluding coal, gos, diesel) and 3400 MW from Muclear Projects, In addition, renswable
copacity additicn, incuding wind, solar, biomass etc of gbaut 14,000 MW is estimated for the 11th Plan. Al the
obove dofa indicates that our present growth in energy produciion is insufficient and damands to generofe
MMIOIE POWer,

India is planning to hove a quantum jump from a developing country to g developed country. Its' energy
consumptian is directly linked fo industriclization and the living standards of ite population, Fig.! shows the par
capita consumption of energy by different countries. Cur consurption s less than 1/10th as compared fo
developed countries, say Germany ar Japan, The rapid economic develapment of cur country couplad with
population growth in recent yaars has been driving energy demand growth. But the gap behween the
praduction and demand is sfill lorge. Although India is blessed with vost patential in the form of new and
renewnoble resources such as selar, wind, bic-mass, hydre, gas hydrates, geothermal et their utilization is not
near ifs maximum potential. Several arficles con be seen on the development of geathermal energy in
developing countries [Chandrasekharam, 2003).

Thus elaclricily dermond is remorkably Fi m,l Peruu MEH =X m ;
increasing due fo cconomic growth and ¢ R “"91"":“"5'-' Pﬂ

progress of elechilication Target of the indla
10th five year power developracnt plan :
(FO02-2007) was 41110 MW, bl actuol Faf“ﬁ*ﬂ“
rosult was only 21,180 MW lcorrespanding =‘:F1|m

to 51L8% al the lorgel) In India, major & b
olganizations such as Matiohal Thermol
Power Corporation Lid [NTPC), Motional - Japan
Hydro-Fowsr Carporation Limited (MHPC) - U&h.

@e;many -

and alsa privote componies supply
electric power. Target of the 11th tive-year
punweEr developmen plun [FO0OF-200) 1=
gimed for the total instalied copacity ot ;
215,000 MW Major sources af powear in rhn plun are ¢oal Elre {hpbpl n|_|[_|»:-=ur und |L:rg+-1 50 [:I:-* hydmpr:ww
IMMMNRE report, 20081 In view ot this, we need to look tor other sectors trom non-conventional and rehcewatle
BIETY SOUCES N a B woy

The haat, in the form of gestharmal energy, constantly flows cutward from the core, haating the surrounding
cred, Mearby rocks melt at high temperature and pressure. They transform into magma, Magrmd sometirnes
comes up to the surface as lova during voleanic eruptions, but most of the time it remains below the aartb's crost,
hegting nearby rocks, where frapped groundwater in fractured or porous hot rock is heated up forming os a
reserveir of steam and hat water below the earlh’s surfare. These reservoirs of geothermol energy con be
tapped for generation of electrical energy or tor many other direct uses, The surtace manifestations of
gaalhermol energy acour in the form of volconoes, geysers and hol springs

Geethermal is o source of energy which requires special mention. Geolhermal energy is reneswoble il proper
techrigues are used tor cxploration and utilization. Geothermal ercray is o liguid energy - Hydrothermal - and
also as a salid - ot Dry Rock - which con be recycled. Govarnment of India has formulaled o National Mineral
Palicy tor exploration and mining of mineral resources., Similarly a policy of exploration and cxploitation of ol and
gas s well as alamic minerals ond thermal power generotion is releasad, As the mandale for exploration of
geathermal energy resources on a national scale was primarily bestowed on Geological Survey of India [G5I],
most explaration and drilling octvilies were carried out by them, with complementary effarts from the Naticnal
Geophysical Research Institute (NGRI) and o few other argonizations. Also, the ufilization of geothermal ehergy
wias pending due to non-availobility of both robust estimaotes of patential for differant gecthermal fields as well

231
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a5 dppropriote rmachinery and equipment Tor deep dilling and explaitation. For these reasans, afarmal policy
on Expleration and Development of Gaotherrmal Energy Resources need to be initiated. With the advanl of the
worldwide progress In geothermal anargy ulilzalion, private entrepreneurs hove starfed taking initictive in
geathermal energy explorotion. The increase in dermand for power In rurgl sector has necessitaled (he
exploitation of site spadific enargy sources s o subshilule o fossi fuel energy. Hence, it has become Imperative
1 formulate guidelines ond policy for exploration of the geothermal energy resaurces and their further ulilizaton
tar power production and direct heal ulilizalion

Geothermal energy offars number of odvanioges over rodiional fossil fuel based sources. Fromn an
enviranmental standpaint, the energy harncssed Is cean and safe for the surrounding. Il is alsa sustainohles
because the hot water used in the gesthanmal process con be re-injected into the ground fo produce more
steam . In addifion, geofhermal poweer plants dre unattected by chonging weather condilions, Geolhermal
pasver plants work continuelly, dey and night, moking therm bose lood power plonts, From an econarmic polnt of
view, geothermal energy is exiremely price competitive in some oreos, porticulordy in cose of rermole localed
demand ond reduces ralionce on fossil foals and ther inharent price unpredictability, The price varlations in the
global oif ond notural gos pose o greal problem to our ‘Enargy Security’ considerably, With wide network of
research and development of pramier argunizations such os Council of Scientific and Industrigl Research 1C3IR),
Cirectorate of Science & Technology (D5T] and also the premier enargy oriented organizalions such as Ol and
Maturol Gas Cormrnissian (ONGCL Ol Indie Lmded (OIL), Kelionce, Mational Thermal Power Corporation Lid
(MTPC|, National Hydre-Power Corporation Ltd INHPC), etc are playing o significant role m planming far the
strategic energy rasearch lowords the sustainable developmeant.

In the last few decodes, here hos been on increase in the use of geothermal eneray all over the world,
Geathermal encrgy has been found to be o ralioble and flexible renewable energy resource, which is
econamically compalilive with ether forms of enargy, Geothermal pewer plarts are modular ond con be
installed in incremental units as needed. Very small-scale kilowal! level gectharmal power plants are alsa
fensible. Geothermal energy hos o large net positive impact on the environment and power frem these plants is
available continuously. Besides, the low heat geothermol seurces con be used directly for green house, space
healing, refnigeration and forvarious industrial uses,

"__ Geothermal Power Plants

[[oTafEms - SER : ; e Dl Tk e
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Energy and thermal transters in geolthermally active regions can play an impartant rele in contralling their
dynamism depending on the supetficial hydrothermal state. Major part of geothermal energy is released
lhrough the groundwater circulotion, het gas emission and thermal conduction. Therafere, if s impaortan
knowe the hydrelogionl and thermal environments, as waell as the sy perficicl and deep structure, associated with
aclve regions.

Hwe study the geothermal power plants in the world, it can be observed thal ey a limited number of locafions
are being exploiled (Mg 2). Thisis not due to the reasons that other regions are not suitable. In reelity, it is mainky
due to lack of informetion aboul the subsurface structure suitable far geotharmal potentiol. For example, let us
see the cose of Indio. Na geothermal power plont in the whale country, In high Himaleyon ragions, the only
source of power may be geothenmal Tha conventional power plants face many preblems inthis region such as
transportation problem of the fucks tor thermal power planfs, freezing femperature problem for hydroelactric
poweer plants ot !

loweards this direction, the prasen oriicle reviews the geothermal potantial in India along with our present doy
knowledge an the gecthermal fields of India and alse discusses the future programmes and plons to develop
geathermal energy with a vision lar the year 2020,

What is Geothermal Energy?

¥ 3 : Natural heat ovailable | Cecthermol anargy is the earth's notural heat stored inside the
o o earth. This thermal enargy contained in the rock and fluid thal

inside the Earth's surface.
o filled up ractures and pores in the earth's crust that con profitatly
~ B0 TR i be used tor various purposes. IHis believed that ultimate source of
A

gecthermal energy derived from the earth due to radioactive
decay occurring within the earth at deep crustal depths. Aboul
| 0.1% of the energy stored in the Earth's crust could satisfy fhe
| world energy consumplion [or 10,000 vears, & all locations, he

A =100

= 3000
E : e | henl renches the surtace of the earth in a defusing manner, The
& 50008 carth’s heal increases with depth at o rote of 30 °C par km and
i p oy this way the centre of the earth is estimated to have abaut 5000
Y ; “C g 3). However, due to geological processes and fectonic
'xé:, disturbances, heal sources become relatively shallow of cartain
Q‘i;x locations. Greater the femperature near the surface of the Earth
| higher will be its utility For example, the heat source of high

a5

: femperafure (200 T is generally used for elactric power
... generalien As anfoday, geothermal electiic powear generation in
L5 is appraximately above 2800 MW This is equivalent to 4 large nuclear power plants. The low and rmaderate
temperaiure resource con be used tor direct applicahons and dlso using ground source heat PUMpS.
Application of direct use invalves healing of the buildings, industriol processes, greenhouses, and aquaculiure
and inhaliday rasarls

Ground heat source, uses the graundwater as o mediurm of ransport that con be used fo transfer 1he heatfrom
the soil down below to the surface. As on today, the current warld production of geathermal chergy for both
direct and indirect uses has cccupied third place ameng the various renewable energy solrces such as hydro,
biomass, solar and wind. Although ils polantiol is impressive from various users in different countries, its utility in
India is near zaro. The success of geothermal use depends on the technical intormation aboul the variaus
geothermal provinces, Toble 1 gives worldwide contribution to geothermol power genaration showing the
installed capacity invarious countries,

Global Scenario

Geolharmal reservoirs constitute one of the impartant renewable sources of energy currenily being used to
meet the energy dermands. Mear the surface of the earth various mega gealogical and tectoric fealures
associated with geothermal encrgy are spreading ridges, transform faults, subduction zanes alt Thiewy form o
vast network that divides our planat into distinet ithospheric units For example, the plate boundaries
carrespond fo fractured zones of the earth and characterized by lorge heat source thal can be seen on the
surface with many number of volcanoes, frequent seismic aclivity, ete. These typical regions can also morifast
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itself on the surface such as geysers, hot springs
etc. Figure 4 provides the world wide fechnical
potential of various renewoble energy sources
that con be used per yeor, The geothermul
patential stands out with The availubility at large
potertial, However, the technology needs to be
devaloped to harness this energy source,

Through geological and geophysical
investigations, geothermol source buried al
certain depth can be delineatad for exploitation
0s on encrgy source, For example, pacific plole
koundary, oll dlong the western const of north
and South American continent, geothermal
provinces such os Impetiol Valley, Cerro Prieto,
the geysers, Ahuachapan, Elfatio etc. can bae
observad. Similarly, the subduction zones and
along the Indion plate boundary, the geothermaol
reservoir systerns of Philippines, Himalayon belt
regions can be seen. Apart from these regions,

rnajar rift regians an land, for exomple Kenya rift -

system in Kenya, Narmade rift systerm in Central
India are also considered to be the sources ot
gealhermal energy.

Geothermal energy is being used for various
purpases warldwide, for the lost few dacades by
several countrics. Amang these uses, o few of
therm are being used for elecinc power
generdation. The table-l gives o summary of the
countries andinstalled electric power capacity.

Geothermol Provinces of India

Rocks covered on the surface of India ranging in |
age from maore than 4500 million years to the |
present day and dislribuoted in different

geographical units. The age of the rocks comprise
of Archean, Praterozaic, the marine and
continental Paleozole, Mesozoic, Tertiary,
Quaoternaory etc, More than 300 hot spring
locations hove been identified by Geclagical
survey of Indic (Thuss, 000), The surfoce

temperature af the hot springs ranges from 35°C
to s much as 98°C. These hot springs hove been |
grauped together and lermed as different

geothermal provinces bosed on their cocurrence
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in specitic geotectonic regions, geological and |

structural regians such s occurrence in orogenic |

kit regions, structural grobens, decp fault zones,
active voleanic regions etc, Liflerent arogenic

regions are - Himalayan gecthermal province, Nago-Lus

Hydro-
powEr

Blomass

EHEED
anergy

7953

Wind
DRI

G0

taaathe it |
Breryy

hai geothermal province, Andd man-Micobor lslonds

geothermal province and Non-orogenic Fegons are - Cambay graben, Son-Marmoda-fop gra ben, West Coost,

Damadar veilley, Mahanodi valley, Godavari valley elc., Figur

e 5 shows diflerent geothermal provinces of India

along wilh regional heat flawe vahies [Ravishanker, 1984) The deep geophysicnl studies carried out by MGR! ot

different locations are also shawn,

The geotherral potential figlds con be broadly divided inta three types High temperature fields, medium
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larnpiarabure [Iﬂldﬁ nn{J I-nw 1empprmure figlds. High Tempemture fields [;-EII}D C] can profitably be used with
comventional geotherrdl systems, where in o deep bare hole is drilled usually to o depth af aboo 1-3 ken directly
tothe parmeatils hal rock below wherein the hot fluids from below escopes to the surface through the bare hole
and thus it can be utilized for elactric power generation [Fig.6l. In the cose of medium range geothenmal lields,
wherein the: lemparatura is of the order of 120-200 C the fluids con be used using binary cycle power plants. In
this case, the fluids after getting cooled an the surface nead to put back to the subsurfoce through injection wells
atdifferent localian in arder to get recharged. The technology for generating power from low temperature ficlds
s ot yet developed, however, they are being used for direc! opphoation such s space heating, balneclogy, spo
e, Fig 7 shows o lypical scheratic diagram showing the use of geothermal heat for power generation in o
mediurm temperature field,

Geothermal Potentiol and Resources of India

From geclogical, geachemical, shallow geophysical and shallow <500 mi drilling dota it is estimated thab we
have about 10000 MW of geothermol power petantial that con be harmessed forvarious purposes. To exploitthe
geathermal energy source, we need to map the deep subsurface structure and to demarcote the area of
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geothermal heat frapped inside the surtace |
such that dedisions regarding deep drilling, B
estimation of it's potential, number of years th at s
can profitably be used efc parameters can be
estimaled. This can be cartied outwith the help
of geochemical and deep geophysical =
techniques. Geological survey of India has
made concerted eflorts in this direction by using |
shallow genphysical technique, geochemical |
sampling with shallow 1500 m) bore hole
drilling in several geothermal lislds in India. The R
dote base generoled by GS| is o voluable |
docurment with which heal flow map of India, |
geathermal atlos of India have been prepared
[Ravishanker, 19881 Nalional Geophysical |
Research Inslilule (NGRI) hos alse made |
concarled efforts in different  geothermal
regions ot India (Gopta and Roy, 2008/, In order
to map the deep struclure of geothermal
ragions, MGRI, for mare than a decada, has o e T Sy
been using a deep geophysical technigque - - Figure 7 : Typical set up l?fﬂﬂ_!'iﬂ'.ﬁ basic components |
magnetoteliurics (MT] - fo rmap the anomalous plant using g-anfhenml enargy

deep geothermal fields, The regions cavered by | :
MT are Talopani, Choftisgorh, Pugo, J&K, ©
Tupavan-Vishnugad-Buadrinath in Uttargkhond, ©
suraikund in Jharkhend, Kullu-Manali- |
Manikaran in Himachal Pradesh ele
IHarinarayana ef ol 2000, 20035, 2004 and
2005). These studies have provided valuable
information and have identifiad the Incations for
deep drilling for possible exploitation of |
geofhermal energy for power genergtion. The |
estimated femperalures of these geothermal
ficlds bosed on shallow diiling ond deep
peophysical studies are shown in Table-2.

Fluid

Direct Uses of Geothermal Heat Enargy

Ashas been indicated earier, in ndia, fhere are i
marenumber of hot springs that are medium enthalpy and low enthalpy geothermal syslems. Pugd geothermol
ficld, Chummathong geothermal fisld, Ladakh, J&K, Tetlopani geothermal field, Sargula, AP foll under high
enthalpy system and alher areas In Maharashira, Himachal Pradesh and Uttar Pradesh fall in the medium
enthalpy systemn The high enthalpy waters could be ulilized for either primary cycle pewer production (Pugg
gecthermal field) or binory cycle power produchon, (Tattapani, geothermal field, MP) using different fypes of
freons. Majority of the thermal wolers at other places, alhough grouped in medium enthalpy systerm could be
ulilized for non-electrical applications ot present 1t is, therefore, perfinant to point out that the thermal waler
discharging fram majority of geothermal fields In India have betier scope for non-electrical applivetion. It is,
therefare, falt that until the: deep reservairs with sizeable discharge and temperotures ore located dnd praved
with deep drilling operations, the presant day discharge lrom shallow bore hales can be put fo nen-slackrics|
uses. The following table gives o broad ufilization pattern ot the thermol watars ranging in lermpearature behween
20°C and over 200°C,

In India, ulilization studies have been carried out al Puga, Chhurmathang geothermal tields, Ladakh, J8K and at
Manikaranin Parbalivalley geothermal field. The ufilization studies carriad outare discussed below,

Pugo-Chhumathang Geothermal System
Puga geathermal fields are the only field copoble of producing either primary cycle electrical power or biraary
cycle power at present, though an a very small scale: The thermal Huids hove been utilized far space heating,
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Fugn geathermal ficld, ' n{]ﬂ Daep subsurface structure inveshigated by NGR|,
Ladakh, J&E shallow structure, geological, geochemical studies,
._q_i_1_u||uwdr_illing {500 m) by GSI

latta pani, Sai‘buiu 120°C-150°C at500 meler Deep subsurfoce structure inmsflga'{ed—b',rﬂNGFﬂ, )
District (Chhattisgarh) and 200 Cat 2000 m shallow structure, geological, geochemical studies,
o .. Sholowdiling|<500mibyGSl
Tapaban, Chamoli 100°C at 430 meter Deep subsurface structure investigaled by NGRI,
DistiUtarakhand) shallow structure, geclogical, geachemical studies,
R T . Shallowdriling (<500 m) by GS| S
Cambay, [Gujarat| I60°C ot 1900meter(From  Shallow structure, geological, geochamicol and

Oil cxplorgtion harsholal 5ha!lﬂ-.r_drillfng [<500 mi by GSI.

Deep subsurface structure invesligated by NGRI,

List {Uittarakhand) shallow structure, geclogical, geochemicnl studies,
shallow drilling (<500 mj by G5

Deep subsurface structure investigated by NGRI,

Dist{Jharkheand) shallow structure, geological, gearhemical siudies,

shallew drilling (<500 m) by G5

Heat flow 1286 ndssm?

Manikaran, W0oC Deep subsurfare structure investigated by MGRI,
Kl Dist [H Bl shallow structure, geologicnl, gaachemical studies,
shallow drilling (<500 m) by G5
Heat fiowy 130 nfwsm®

Kaisol, Kullu DishHE) M0°C Deep subsurface strucfure investigated by MOGRL
shallow structure, geclogicnl, geacharmical studieas,

shallow drilling (<500 m) by GS|

Bokreswar, (WA | 120t Deep subsurface structureinvestigated by ISM,
Dhanbad, shallew structure, geological geachemicol
studies, shallowdrilling <500 m) by GS!

processing of borax, sulphur and extraction of salts. Extradtion of rare metal Cesii Im is under experimantalion.
Foultry farming and green house cultivalion are the other indusiricl applications for which the geothermal
anergy hos been used. The thermal waters hove heen used for hatching pouliry and for the growth of
mushroom in a hut, 500 sq.m in area by the Regional Research Laboratory REL) of Councl of Scientific &
Industrial Research (CSIR], Jommu & Kashmir. The experiment has been o success. Green house cultivalion haos
been successfully tried ot Chhummathong,

Parboti Geothermal System

Thermal waters have been ufilized for developing a 7.5 tonne copacily cold storage plant based on ammonia
abserption system at Manikaran. A 5 ke binary power plant has also been fes! run successiully, In addilion,
these woters are al present utilized for bathing.

Beas Geotharmal System
Ihermal waters have been utilized at Boshisht and Kalath. The waters ot Koloth could be utilized for rineral
water batling

Tattapani Gecthermal System

Mo experimeniol utilization studies hove been carried outin Tattapani area_ Installation of a pilot binary cycle
power plant is under consideration by Chetfisgarh government In collaboralion with private industry
portnership. The thermal fluid discharge from the bore holes diilled by geological survey of Indin being used by
local people tor therapeulic purpose, Tattapani geothermal waters could also he used for non-elecirical
purposes. Olher potential uses of geothermal energy could bein the following fields:
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200 Eleciric power generation
- ST "  Prmarycyclel
190 - Deeptaifrying e -
180 Evaporgtionof hig h|1|.f-{_'{1r1f.E|‘leTEd soiufions ) Binary cycle electric power generation
Refrigeration by ammuonin abserption,
inpaperPup, Craft i | |
W Heuw;r:r'ia'rcrviﬂ hydrogen sulphide prbccss Binary cycleelectric powergerm'rlffﬂmun
- Drying digtomaceous earlh : _
160 Dryingfishmecl, drying mber ) _ Rinary cycle electric power generation
150  Bestsugorg q@ggy_;i_rlg,_mgl nina vic Bayers process Rinary c*,}cle_electrlc pqw&ngeﬁemlinn
140 Drying farmn p roducts ot highrales, food canning Binary cycle electric power generalion
130 Feapcration n sugar refining, exiraction of salts Rinary cycle electric pawer generalian
 Byewa poration and crystallization.
120 Freshwaterbydistilafion
LY Nrying and curing light aggregale cemeant slabs
Saline solution for infravenous injection.
100 ' Dseh_',-'ﬂfmed potaic processing, rirﬁﬁg nrgunlcu o

malerial, seaweed grasses, vegelubles etowashing
and drying wood.

90 Dryingslockfish, infense de-icing aperdions e .
80 Space heating-domestic green houses, milk As pre-heoted fluids.
../ Posisodzeion. —

70 Refrigerationbylowlemperature i o
&0 animal husbandry, space heating, hot bed heating,

 Manure processing, pouliry jprocessing. ——
12} S __ﬂéa_:_l_li_rﬂ\_gj_r_._h@ng, brugz_c_dlng—mu_sthmm growing. L -
% Solwermeq ~
30 Biodegradation, fermentation, deicing R,

20 Fish hatehing farmning

Silviculture )

The region is rich in developing row material for Kosa silk. Silk does not require water of hih femperalure water
tor exfracting threod from the coccens. There is no plant for coccon procassing and making of threads in
Tattaponi area. It may be mantioned that the silk industry could be develaped in this remate area, using these
waters very effactivaly.

Hard Board making
These waters could be used for making hard boards utilizing agricutture and farest waste rrixed with locol sail.
The thermal water cauld fruitlully be used os digester and these blocks could be used for consiruction work.

Davalopment of Tourist and Health Resort
The wators fram the discharging boreholes could be used for developing “Sauna baths’ and other
enfarivinments areds like parks elc

Agricubture
The thermal weter affer ulibzing for both electrical and non-electrical vses could be usad for agriculture

pUrposes.

West Coast Geothermol System
ho attempt hos been made to use the thermal waters inthe West Coast area. Only o few places Eg. area oround
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Ganeshpurl, narth of Mumbai are being used for hathing and therapeutic purpose. Although eighteen thermal
spring locations accur oleng West Coast, only three areas have potenticl for use ond that toa for non-alecirical
purposes. These are Unhavre-Khed and Tural of the Southern sector. The thermal waters at these ploces could
b used for-

il The development of health resorts, sonatorium, tourist and holiday resorts, in view of the praximity af these
dreas to Bombety, Ganeshpuri hot springs are olready alraaing large number of tourists for hotwater both,

il Devalopmenl of green hauses onalarge scale forincrease in the produciion of vegetablas and mushroomes
under controlled conditions threugh multiple cropping.

fii) Devalopment ol onimal husbandry, pouliry farming, tfreshwater fish farming etc.

[hefollowing uses could alsa be considered:

Canning. bottling and pup making plants; Fish drying, under controlled conditions; Washing and drying waal
and other fibers; drying and curing light oggregate cement slabs, mass refrigeration, milk pasteurization;
Brewing of low percentoge alcobalic beveragas.

After aftaining success in the above oreas these studies could be taken up in other arcas of West Coast where
temperatures are low. This would enable saving of a sizeable amount of fussil [uels like coal, notural gas and
petraleurm products,

Summary

It is evident that our country is putting all the efforts to increase our power preduction. Since our demand 15 not
baing reached from the conventional sources, concerted etforts are being made by government of India in oiher
sectors - namely, solar, wind, bio-mass et and more recently on nucleor energy. Howevar, as evident trom the
present study, the geothermal energy also needs to be taken info consideration for generation of elecinic power
ond also for other direct uses which can reduce our dependence on the conventicnal sourcas. This energy
considerably halps in reduclian of 0O, to our envirenment, From the present day knowledge of cur geathermal
sources, the high temperature fields ke Pugo in | & K, Tattapani in Chattisgarh can profitably be used for
development of power using conventional energy generation systems and athers like Tupovan, Badrinath,
Kullu-panali, tharkand etc, binary pawer glantsystemns can be atternpted in g staged manner.

In order to give a boost to this untopped energy resource, Ministry of New and Renewable Energy IMNRE),
Government of India need to initiate and coordinate the following steps on priarity basis such thal ulilization of
geothermal energy con see the light of the doy ol least by 2020

« During the coming year [2000-11] clear policy and guidelines 1o develop geothermol encrgy need to be
relecsad.
Tetx: holicay far 5o 10 years to all the indusinies developing geothermnal energy.
7ero lax and zero duty an all the equipment and its accessories being imported for the development of
geothermal energy. _
Parlicipationin Power Purchose Agreement (PRA} with concession on tariff similar ko salor power
Initiation of experimental deep drilling [2-3 kmiin ol the gaathermdl fields by 2012 and completion by 2015,
Iniliation lo develop low/medium geothermal fields for tourism, health resoris/holiday resorls, spas el on
BOO (build, own and operate) basis through global lendering process by 2015,

= Iniliniion of power generation through o pilot plant/demanstration through government/privele porinership.

References

1 Chondrosekharan, O and Bundschoh, 1, 120020, Geotherna! erecy reasources for develaping couniries. &8, Bulkema pub,
pp A1,

2. Gupt, HE ond Ry, 5, 12004) Gentharmal anargy - dn alterndiive Besource for e st cantury. EBlsevier publicotions., pp 29?2

5 Hurnmarayang, L Muidhy, 0N, RBoo, SRE, sbdul Azeer, KK, Veeraswamy, i, Mangj, Cand Magurjanayaly, K., [2003)

Magnetataliurc Investigalions in Puga Geathermal Regron, Ladekh Districk. 18 & Indin MGERI Tach. Rapart Mo, NGR-2003-TAP-

ar,

Acknowladgemeants : | wish ko thank the Qirecter, Motlonal Geophysical Ressarch instilo e INGRI e b kivgd pessnssien e publish s article in ¢ boak
by SAKET, Ahmadebed, Lalsewish o ek S Avind Komes Gupan anc S sreeramulu she hove belped me In grepanation of the manuesip)

59



ENERGY INDIA 2020 S - ———

4,

250 NI S Sy

Horinarayana, T, Murhy, DM Roo, 5PE | Sudha Roni, K, Srnfvasolu, T, sbdul szese, K., Snnivas, M., and Yiropakshi, G,
(2005, Magretatelluric and Geathormal Tnvestigalons n lupovan-Yishnugad Hydroslactic Pawar praject, Ltaranchal, MGR|
Tech. Report Mo: MGRI-2004-E8) 4350,

Harinaroyona, T, Abdul Azaaz, IO, Maganjaaeyul, &, Manaj, ©Weoroswarmy, K., Moty DU, and Prabhaker Ernath Rao, 5.,
20041 Magnetetelueic studies in Puga valley geothermal fizfd, MW Himalaya, Jarmmu and Kashmir, Indic. Jour, Valeanalogy
and Gootherral Bes,, v 198, ppaih-424,

Huarinurayana, 7., Semiesward Bae, M., Sarme, 04N C eeraswary, K, Lingaich, A, Roo, 3.PE., Virspakshi, G, Marthy, G and
Sarmna, SM5, (PO00] Magretoteluric imesigations in Totagan Geatherrmal region, Surguja Disirict, Modhya Prodesh, India
MGR| Toch. Roport Mo: NGH-2000-EXP-282,

Harinoroyana, T, Murthy, DU, Sudha Ranl, 1€ Abdul Azece, KK, Shomane Bosowa, Sokant Boy and Lobori Roy, 12005),
Sagnetatelidc and Geathormol Investigations in Lobarinog-Mala Hydra pawer projec, Uttaranchol, NGR Tach. Bapast Mo
MGR 2006 - EXP-525.

Pulentiol of Geothermal Tnargy in Adzana (1978] & part of Arizona Padicipation in Regonol Operalions, Ressarch for the
Devalapment of Geotherrol Erengy, Soutiwies: United Stales. Foal vepor] for the period 1977-78.

Ravishonkar, (1988). Heal Fuw mop of Indio and discussion on its gaolagical and economic significonce. Indian Mincrals, w42,
PR -,

- Thussu, DL, (20003 Dirsct beatutilizafion potontiof of geothemnal resources inndia, G5 Tech. Report Mo 13304%5-NT pp. 1-567




	1
	13
	14
	15
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

