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ABSTRACT

The main purpose of this study is to propose an efficient scheme of
underground coal gasification (UCG) under the real-time controlling system,
bases on the laboratory and small-scale field studies. In the UCG process, cavity
growth with crack extension inside the coal seam is an important phenomenon
that directly influences gasification efficiency and safety. An efficient and
environmental UCG system relies upon the precise control and evaluation of the

gasification zone.

The effects of the feed temperature, direction of the stratified plane, and
inherent microcracks (cleats) in coal and crack extension were investigated
using some heating experiments performed using plate-shaped and cylindrical
coal specimens. To monitor the failure process and measure the microcrack
distribution inside the coal specimen before and after heating, acoustic emission
(AE) measurements and X-ray CT were applied. It was demonstrated that many
microcracks developed inside the coal with AE activity during heating. The
temperature gradient and direction of the stratified plane and fire face affect
the crack generation and extension, that is, most of the cracks initiated and

developed along the stratified plane.

To investigate the influence of gasification agents and operational parameters
on cavity growth and gasification efficient, the laboratory UCG model
experiments using coal blocks and two small-scale filed tests were conducted.
AE activity, temperature profile and product gas composition were obtained for
evaluating the gasification effects and gas energy recovery. The crack
distribution models by AE source locations and moment tensor analysis are also
compared with the cavity images of UCG models. Consequently, positive

correlation was found between the temperature variation, crack extension, and



AE activities. It was also concluded that sustained gasification and sufficient
gaseous calorific values (estimated by stoichiometric approach) obtained using
pure oxygen, that is, the cases of linking-hole UCG yielded average calorific
values as high as 9.1MJ/m3 (Lab.), and 11.6 MdJ/m3 (Field.). However, the
coaxial-hole cases yielded an average calorific value of gas produced as only 5.8,
2.65, 4.3, MJ/m3 (Lab.), and 6.01 MJ/m3 (Field.). It was considered that the
difference caused by the growth of combustion zone and the direction of

stratified plane.

Through a series of laboratory experiments and field tests, it was found that
the fracturing activity around the gasification zone is a key for efficient and
safety UCG system. Therefore, the fracturing activity should be controlled by
the AE monitoring and the flow rate of injection agents gases in a proposed UCG

system.
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