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CoalCoal

Gods Gift Gods Gift 

Ancient SunlightAncient Sunlight
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COAL CONSUMPTION
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Coal gasification Coal gasification -- Controlled combustion Controlled combustion 
of coal to obtain of coal to obtain synsyn gas. gas. 

Underground Coal Gasification (UCG) Underground Coal Gasification (UCG) 

Surface Coal Gasification (SCG)Surface Coal Gasification (SCG)

Coal GasificationCoal Gasification
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Coal

UCG UCG -- ProductsProducts
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Underground   Coal   
Gasification  (UCG)

A process for converting Coal deposits into Gas insitu.



77

UN MINEABLE COAL RESOURCES :  210.14 Billion tons

UN MINEABLE LIGNITE RESOURCES :  32.76 Billion tons

TOTAL UNMINEABLE RESOURCES :  242.90 Billion tons

PERCENTAGE OF COAL AMENABLE TO UCG :  30 %

COAL RESERVES AMENABLE TO UCG      :   72.87 Billion tons

UCG GAS (considering 2700 m3/ton) :  196.749 Trillion  m3

NATURAL GAS EQUIVALENT : 19.67 Trillion m3

CALORIFIC VALUE OF PRODUCED GAS : 3- 5 MJ/m3

CALORIFIC VALUE OF NATURAL GAS          =   38 MJ/m3

UCG UCG -- PotentialPotential
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Coal Reserves estimated by  ONGC in Gujarat :Coal Reserves estimated by  ONGC in Gujarat :

PatanPatan TharadTharad blockblock :60 Billion tons:60 Billion tons

Ahmedabad Ahmedabad MehsanaMehsana blockblock :63 Billion tons:63 Billion tons

Natural Gas Equivalent of UCG Natural Gas Equivalent of UCG 

Gas from one block 6 Billion tons (10%) of coal Gas from one block 6 Billion tons (10%) of coal 
Reserves          Reserves          : 1.5 Trillion M: 1.5 Trillion M33

UCG – Potential Gujarat

Indian Natural Gas reserves 1 Trillion M3

UCG UCG -- PotentialPotential
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UCG UCG -- ConceptConcept

Two boreholes are drilled into the coal Two boreholes are drilled into the coal 
seamseam

Coal is ignited, combustion is maintained Coal is ignited, combustion is maintained 
by injecting air or oxygen and steamby injecting air or oxygen and steam

The resulting gases are brought to The resulting gases are brought to 
surface by the second bore holesurface by the second bore hole
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Coal Lignite fields in INDIACoal Lignite fields in INDIA
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Two boreholes are drilled into the coal seam

UCG UCG -- ConceptConcept
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Coal is ignited, combustion is maintained by injecting air or oxygen 
and steam  

UCG UCG -- ConceptConcept
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The resulting gases are brought to surface by the second bore hole

UCG UCG -- ConceptConcept
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UCG UCG -- ConceptConcept
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Earlier Proposed Site for UCG PilotEarlier Proposed Site for UCG Pilot
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INFORMATION WELLSINFORMATION WELLS

12.5m  12.5m  16.5m  16.5m  ThicknessThickness

1013.51013.5--1026m1026m855 855 -- 872m 872m IntervalInterval

SobhasanSobhasan --III  III  SobhasanSobhasan ––I I Targeted coal seam Targeted coal seam 

265.25m 265.25m 345.50m345.50mCoring lengthCoring length

1159.9m 1159.9m 1005m 1005m Drilled depthDrilled depth

300m MC300m MC--2   2   12Km  NE MC12Km  NE MCLocation Location 

2222--55--1990 1990 3030--88--1986 1986 Drilling completedDrilling completed

1616--33--1990 1990 2525--66--1986 1986 Spud DateSpud Date

UCGUCG--22UCGUCG--11

Hydrological Hydrological :  14 objects, :  14 objects, 
Coal samplesCoal samples :  57 boxes, :  57 boxes, 
NonNon--coal samplescoal samples : 180 boxes, : 180 boxes, 
PetrophysicalPetrophysical, Chemical and Analytical studies: , Chemical and Analytical studies: 

KDMIPE, KDMIPE, DehradunDehradun; Coal Survey Lab, RRL; CMPDIL, ; Coal Survey Lab, RRL; CMPDIL, RanchiRanchi;;

Subsidence studies: CMRS, Subsidence studies: CMRS, DhanbadDhanbad..

UCG-1



1717

Proximate Analysis Coal samples of Gujarat

7065706573827382676967696792679271297129CV CV cal/gmcal/gm

42.4342.4345.1345.1341.6041.6041.8741.8746.6546.65FF--CarbonCarbon

50.2350.2350.2450.2448.0548.0550.0750.0747.6347.63VolatilesVolatiles
3.003.001.371.375.515.513.683.681.881.88AshAsh
4.344.343.263.264.844.844.384.383.843.84MoistureMoisture

SS--55SS--44SS--33SS--22SS--11
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HydrogeologicalHydrogeological Section of Tertiary AquifersSection of Tertiary Aquifers
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Esteemed PartnersEsteemed Partners

ONGCONGC
CILCIL
NLCNLC
SCCLSCCL
GIPCLGIPCL
GMDCGMDC
GSPCGSPC
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Expertise in:Expertise in:
DrillingDrilling
InIn--Situ CombustionSitu Combustion
33--D SeismicD Seismic
Geological MappingGeological Mapping

Capability of Handling High PressuresCapability of Handling High Pressures

Demonstrated Expertise & StrengthDemonstrated Expertise & Strength

• UCG Expertise from Skochinsky Institute of Mining

• IIT, Bombay; IICT, Hyderabad; CMRI, Dhanbad.

CONSULTANTS, LABORATORY BACK-UP
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Experience in:Experience in:

• Ignition , Tracking Combustion Front

More than 50 air injectors

• Compression & Injection of Oxygen/ Air/ 
Steam:

Air injection @ 2 million m3/day is already going 
on in Balol & Santhal field

Similar facilities may be required for UCG

• Flue gas utilisation:

Flue gases producing from heavy oil areas are 
comparable with the UCG gases
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Schematic of a UCG ProjectSchematic of a UCG Project
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UCG UCG -- ConceptConcept

C O
24%

C O2
5%C H 4

25%

H 2
46%CO

17%

CO2
34%

CH4
17%

H2
32%

With no CO2 capture With CO2 capture
Calorific Value 2600 Kcal / sm3 Calorific Value 4000 Kcal / sm3

Typical composition of UCG Dry Syn Gas



2424

UCG UCG -- UtilityUtility

Power

Nitrogenous Fertilizers 

Petrochemicals (MTO, 
MTP technology)

Liquid Fuels (GTL 
technology)

SYN GAS
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UCG UCG –– Project TimelineProject Timeline

UCG - Road Map
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Facilitates exploitation of deep / Facilitates exploitation of deep / unminableunminable
coal  reservescoal  reserves

Higher efficiency coupled with low capital Higher efficiency coupled with low capital 
costs than conventional coalcosts than conventional coal--fired stationfired station

Eliminates SOEliminates SO22 emissionemission

UCG UCG -- AdvantageAdvantage
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Environmentally friendly Environmentally friendly 

Significant reduction in CO2, Significant reduction in CO2, SOxSOx, , NOxNOx
emissionsemissions

No Waste disposal No Waste disposal (Ash Trapped Underground)(Ash Trapped Underground)

Reduced emission of  Green House  Gases  by  Reduced emission of  Green House  Gases  by  
COCO22 SequestrationSequestration

Short Construction and Commissioning TimeShort Construction and Commissioning Time

UCG UCG -- AdvantageAdvantage
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Replacing underground mines under Replacing underground mines under 
complicated, risky conditions of operation. complicated, risky conditions of operation. 

Environmental protection. Environmental protection. 

Augment and replace dwindling valuable Augment and replace dwindling valuable 
fuels as oil and gasfuels as oil and gas

UCG UCG -- AdvantageAdvantage
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Decision requiring attentionDecision requiring attention

Royalty for coal in case of UCG need be nominal since Royalty for coal in case of UCG need be nominal since 
without UCG resource can not be exploited.without UCG resource can not be exploited.

Initially low tariffs to encourage  investments.Initially low tariffs to encourage  investments.

Power generation from UCG needs special fiscal regime. Power generation from UCG needs special fiscal regime. 

Deploying UCG / SCG Deploying UCG / SCG synsyn--gas towards chemical feedstock gas towards chemical feedstock 
and for liquefaction needs R&D as well as high incentives.and for liquefaction needs R&D as well as high incentives.

UCG UCG –– PoliciesPolicies
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CDM  IssuesCDM  Issues

Annual Global COAnnual Global CO22 emissions of 24 emissions of 24 GtGt

COCO22 emissions in India are 900 emissions in India are 900 MMtMMt
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BackgroundBackground

Global concern on rising concentration of Global concern on rising concentration of 

COCO22

Increased from 280 to 370 Increased from 280 to 370 ppmppm
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Capture

Utilisation

Disposal

• EOR
• Coalbed Methane

• Depleted Oil &            
gas reservoirs

• Saline formations
• Salt caverns
• Mineralisation
• Deep oceans

Carbon Sequestration



3333



3434



3535



3636



3737



3838


