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Key technologies and development direction of CBM exploration and development
in coal mine area of fractured soft and low permeablity coal seams

Zhang Qun Sun Siqing Jiang Wenping
(CCTEG Xi’an Research Institute (Group)Co. s Lid. s Shaanxi Xi’an 710077, China)

Abstract: Depending on the major national science and technology projects from the “12th Five-year Plan” to the “13th Five-year
Plan”, efforts are made to carry out technical research on the exploration and development of coalbed methane (gas)in coal mining ar-
eas with fractured soft coal seams of low permeability. Through summarizing the results, the paper establishes the system involving
the high-efficient coalbed methane (CBM) exploration and development mode, technique for determining reservoir parameters, pre-
diction and simulation technique of extraction and production effect, as well as key technologies for extraction and production, which
are applicable to CBM exploration in the fractured soft and low permeability coal seams. Further, it is suggested that the efficient de-
velopment of CBM (gas)can be achieved by coal seam roof or floor strata fracturing and pressure-relief coal mining. An accurate test
technology is developed for measuring coal seam sealed coring gas content in the surface well. Moreover, the paper proposes the pre-
diction technology of gas content based on the temperature-pressure comprehensive adsorption model, and also the prediction and
simulation technology of staged fracturing in roof horizontal well and gas extraction in mining well. These achievements can provide
an effective means for accurately pre-evaluating the gas-bearing capacity and development potential of fractured soft coal seams with
low permeability. Additionally, the technological process of staged fracturing in horizontal well and long borehole in underground
coal mine has also been established. Based on above results, field engineering tests have been carried out in several coal mines in An-
hui, Shanxi and Shaanxi Provinces, achieving a great breakthrough in surface well development and underground extraction of CBM
(gas)from fractured soft and low permeability coal seams. Based on the characteristics of CBM reservoirs in fractured soft and low
permeability coal seams and the actual demands from coal mining areas, it is proposed that in the future, more attention should be
paid to the fields including deep well pressure-maintaining sealed coring technology, precise control technology of drilling trajectory,
intelligent fracturing and drainage technology. as well as subsection hydraulic fracturing technology in underground coal mines.
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Table 1 Simulation results of fracturing fracture in the

roof and coal seam
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Fig.1 Simulation test results of fractured soft coal seam roof pulling coal seam construction
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of horizontal well in coal seam roof strata
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Fig.3 Hydrocarbon extraction and production curve of horizontal well during staged fracturing in fractured soft coal seam roof strata
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Fig.4 Zonal variation characteristics of mining influence area
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Fig.5 Schematic diagram of extraction technique of the surface

L-shaped mining well in coal mining areas
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Fig.7 Schematic diagram of staged hydraulic fracturing tool combination for open hole in coal mine
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Staged fracturing directional long borehole in roof
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Fig.12 Pump injection parameter curves of the staged fracturing under different models
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Table 2 Technical parameters of sealed coring technology for

the determination of coalbed gas content in surface wells
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Table 3 Adsorption characteristic constants of main coals

T B m D

IR 2.53X107*  23.09
FEHE 1.95X1074  29.32
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TMEME 1.93X10°+  52.99
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Table 4 Prediction results of deep adsorption capacity and gas

content of anthracite in a certain area
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m K MPa (m’/t) (m?/1)
800 317 6.8 32. 14 25.71
1000 323 8.5 34.82 27.85
1200 329 10. 2 37.05 29. 64
1400 335 11.9 38.95 31.16
1600 341 13.6 40. 59 32. 48
1800 347 15.3 42.03 33.62
2000 353 17.0 43.28 34.62
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