C;;;:e Cg:::iie Name of Course L|[T]|P Credit
DE NGLD501 Coal Bed Methane, Shale Gas and Gas Hydrate Exploration 31010 3
Course Objective

The primary objective of the course is to introduce fundamental aspects of Coal Bed Methane, Shale Gas
and Gas Hydrate such as origin, transport, formation, types, physical properties and depositional
environments and exploration to the students.

Learning Outcomes

Upon completion of the course, students will be able to:
Distinguish between different conditions of Coal Bed Methane, Shale Gas and Gas Hydrate based on
physical, chemical and petogarphical and other properties.
Origin and effect of various depositional environments in shaping of various Coal Bed Methane,

Shale Gas and Gas Hydrate type.

Sorption Dynamics and kinetics for development of various types

Ilj\;::t Topics to be Covered Iﬁﬁ:ﬁ}: Learning Outcome
Al & ML in Coal Bed Methane, Shale Gas and Gas Application of AT & ML in Coal
1 Hydrate Exploration 1 Bed Methane, Shale Gas and Gas
Hydrate Exploration
CBM generation: Coal bed methane, Shale gas Understanding of different
2 generation and accumulation 3 conditions of CBM and Shale
gas and their origin.
Sorption: Micropore, Mesopore and macropore, cleat This unit will help student in
system; Sorption principles,-sorption isotherms types understanding the pores and their
and interpretation;CO2, CH4 and N2 adsorption features associated with coal and
desorption, hysterisis, Langmuir isotherm, Swelling other porous materials and their
3 and shrinkage of coal matrix, isotherm construction; . implications
Extended Langmuir Isotherm; Similarities of
Adsorbed Methane and Liquid Behavior; Isotherm
Construction; Isotherm for Recovery Prediction; Pore
Geometry; Effects of ash
and moisture on CH4adsorpton.
4 Gas content:CH4 content determination in coal/ shale 5 This will help in distinguishing
beds. potential coal and shale beds;
CBM reservoir analysis: Difference between This will help in carrying out
conventional gas reservoir and coal bed methane reservoir analyses of coal and shale
reservoir;Permeability; Depth effects of Permeability; beds.
Klinkenberg,Shrinkage and Stress Effects on
5 Permeability; water composition as permeability 3
indicator; relative Permeability; Face and Butt Cleat
Permeabilities;Porosity and Diffusion in
Micropore;Darcy flow in cleats; Sorption time; Gas
in Place; Decline Curves; Reservoir Characterization
Methods; Well spacing; Enhanced Recovery.
Water production and disposal: Water types; To understand distribution of various
Initial water production rates; Chemical content; coal and lignite basins and their
6 | Environmental Reulations; Water disposal 7 characteristics.
techniques; Surface stream disposa; Injection
wells; carbon dioxide sequestration.




Coalbed methane and shale gas basins: This ~ will  help  students in

7 | Potential Indian coalbed methane and shale gas basins 2 understanding of various coal and
and production. shale basins.
Hydraulic fracturing: Adjustments for hydraulic Students may understand Hydraulic
fracturing of coal seams; Inadequately stimulated fracturing
8 | wells; Efficiency of fracture length; Unique problems 3
in fracucturing of coal seams; Types of fracturing
fluids : CBM and Shale Gas Exploration.
In-situ gasification: Advantages and This will provide information about
9 | disadvantages of UCG; Mechanism; Geological 2 Uca.
controls of UCG.
Gas hydrate: Introduction to Gas hydrate, This  will introduce about Gas
occurrence and origin; structure of gas hydrate, Types Hydrate.
of gas hydrate 4 This will provide geological

conditions of gas hydrate and stability
of gas hydrate reservoir.

10 | Geological setting of Hydrate: Geological
setting of Hydrate, Stability of gas hydrates; Gas
hydrate reservoir

Exploration of gas hydrate: Volume of gas in This will stress on exploration of gas
hydrate; inhibitors; hydrate.

Geological exploration of gas hydrate;

Prospect and potentialities of gas hydrate in India.

11
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