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Characterization of natural fractures and in-situ stress in high-steep coal-bearing

strata in the Midong area in Xinjiang and influence on engineering

WU Jiawei, ZHANG Jian, LYU Yumin, ZHU Yanhe, WANG Cunwu, ZHANG Yue, CHEN Silu, ZI Jingyu
(CNOOC Research Institute Ltd., Beijing 100028, China)

Abstract: The Midong area in Xinjiang is located in the foreland thrust belt of Bogda Mountain on the southern margin of Junggar Basin,
with high and steep strata and complex structures. At present, the characteristics of natural fractures and the current in-situ stress and their
influence on engineering are unclear, which restricts the efficient development of coalbed methane. To clarify the characteristics of natural
fractures and the current in-situ stress in high-steep coal-bearing strata and their influence on engineering, fracture characteristics and types
were first observed in cores from four wells. Fracture occurrences are further counted from imaging logging of well M2 by Stereonet soft-

ware. Analyzing the fold axis and counting strikes of induced fractures in well M2 from image logging, we describe the current maximum
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horizontal principal stress direction of the north monocline and the Badaowan syncline, respectively. Parameters measured from
injection/falloff tests of four wells are used to calculate magnitudes of the current in-situ stress. Through micro-seismic monitoring and
vector scanning for microseismic, the extension direction of coal seam fractures in M8 and M9 wells located in the Badaowan syncline and
M10 and M11 wells located in the northern monocline is reflected. The results show that bedding fractures/weak planes, cleats in coal, and
shear fractures are the three main types of natural fractures in high-steep coal-bearing strata. Among them, bedding fractures/weak planes
are easily activated during strata uplifts under NNW compression. Imaging logging reveals that bedding fractures/weak planes are widely
developed in the syncline core of the Badaowan Formation, and their occurrences are consistent with those of strata. Current in-situ stress
fields of the Badaowan syncline-Qidaowan anticline and the north monocline are obviously different. Near the north monocline, vertical
directions to the Qidaowan anticline axis indicate that the current maximum horizontal principal stress direction of the north monocline is
nearly along the NNW direction. NEE-trending induced fractures suggest that the direction of the maximum horizontal principal stress in
the core of the Badaowan syncline is along the NEE direction, reflecting that the syncline is locally controlled by the tensile stress field be-
low the neutral surface. In the northern monocline, from shallow to deep (492—1 135 m), horizontal principal stresses are always greater
than vertical principal stresses, showing a strike faulting stress state dominated by compression. In the Badaowan syncline-Qidaowan anti-
cline, from shallow to deep (524-784 m), the strike faulting stress state transits into the normal faulting stress state. Microseismic monitor-
ing and vector scanning for microseismic reveal that the hydraulic fractures of M8, M9, M10, and M11 wells extend along the NEE-trend-
ing coal seam. Under the background of the current stress field, steep bedding fractures/weak planes tend to induce casing deformation dur-
ing hydraulic fracturing, and they affect wellbore stability. In particular, bedding fractures/weak planes have a significant induction effect
on the extension of hydraulic fractures in coal seams. Consequently, the main extension direction of hydraulic fractures is consistent with
the occurrence of coal seams, which means limited stimulation of coal seams. Considering the influence of fracturing fluid viscosity and
displacement on stress transfer, it is worth further practice to improve different viscosities and displacements of fracturing fluids and com-
pare the fracturing effect and production.

Key words: Midong area in Xinjiang; high-steep coal-bearing strata; natural fracture; current in-situ stress; geology-engineering integra-

tion
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Fig.1 Location, regional geological map, comprehensive stratigraphic column of the coal-bearing strata in the Xishanyao Formation,
and prospecting line profile map of Midong area
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Xishanyao Formation in the Midong area.
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(See Fig. 1b for detailed well locations)
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Table 2 Statistics of hydraulic fractures in coal seams by monitoring
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Fig.8 Monitoring of directions of hydraulic fractures in coal seams in Midong area
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Fig.9 Phenomena of casing deformation in Midong area.
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