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Å Injection and production 
wells are drilled and linked 
together in a coal seam.

ÅAir or oxygen is injected and 
the coal is ignited. 

ÅWater or steam is utilized.

ÅThe gasification process 
produces primarily H2, CO, 
CH4 and CO2.

ÅThe produced gases flow to 
the surface where they are 
processed and utilized.

Image: UCG Engineering, Ltd.,  
http://www.coal-ucg.com

The Concept of UCG
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ÅAs compared with conventional underground 
mining and surface gasification, UCG has several 
important advantages:

ïLower capital costs

ïNo labor underground

ïMinimal underground technology

ïSimpler surface technologies

ïIncreased coal resource utilization

ïNo coal or solid wastes at the surface

ïNo coal transportation costs

Advantages of UCG
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ÅPhase 1 (completed August 31, 2008)
ïAnalysis of UCG current state of the science and technology (globally) 

and determination of criteria for selecting UCG locations in Indiana

ïPrimary Responsibility: Purdue

ÅPhase 2 (completed November 29, 2008)
ïAnalysis of geospatial information and determination of 

potentialUCG locations in Indiana

ïPrimary Responsibility: IGS 

ÅPhase 3(completed March 1, 2009)
ïScreening of themost promising UCG locations

ïRecommendations for future work

ïPrimary Responsibility: Purdue and IGS

Purdue University and Indiana Geological Survey
collaborated to complete: 

Feasibility assessment of UCG potential in Indiana
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ÅImportant milestones:

ïDevelopment of UCG in the Former Soviet Union (five UCG 
plants in operation in 1960s)

ïUCG trials, modeling, and development of CRIP technique in 
the United States (1980s)

ïTrials and modeling in Western Europe (deep coals, 1990s)

ïExperiments in China (abandoned mines, 1980s - present)

ïChinchilla experiment in Australia (ErgoExergy, 1999-2003)

ïNumerous current UCG activities throughout the world

Analysis of Current Status of UCG
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Analysis of Current Status of UCG
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ÅAnalysis of the patent literature:
ς 1998-2008: Russia and China are the 

most active countries in UCG 
development

ÅThe main challenge in UCG is 
related to the methods for linking 
injection and production wells:
ï Hydraulic fracturing and reverse 

combustion

ï Directional drilling and CRIP

ÅSelection of the best UCG 
technology is a complex process, 
and the properties of the UCG site 
must be taken into consideration.

CRIP process.  Image: LLNL



ÅVarious factorssuch as 

ςThickness of coal seam

ςDepth of coal seam

ςCoal rank and other properties

ςDip of coal seam

ςWater availability

ςAmount of coal

ςLand-use restrictions

were analyzed and two were identified as the most 
important criteria for determining the possibility of 
using the UCG process in Indiana.

Determination of Screening Criteria for 
Feasibility Assessment
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Thickness Suitability

> 2.0 m high

1.5 ï2.0 m medium

1.0 ï1.5 m low

< 1.0 m unacceptable

Å Of the sevenmajor coal seams present in Indiana, the Seelyville 
and Springfield Coals have the largest quantity of sufficiently thick 
sites (>1.5 m).  

Criterion #1: Thickness
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Depth Suitability

> 200 m high

60 - 200 m adequate

< 60 m unacceptable

Criterion #2: Depth
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Other Geospatial Information Used in the 
Feasibility Analysis

ÅInfrastructure proximity

ςCoal-burning power plants

ςNatural gas pipelines

ςCities

ςHighways

ςRailroads

ÅCoal Availability (Surface and Underground)

ςTechnical restrictions to mining

ςCultural restrictions to mining 

ÅCoal Properties

ςHeating value

ςMoisture content
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Criteria: Thickness, Depth and Infrastructure
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