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Mechanisms of sand production from fracture wall and its effect
on stress sensitivity in ultra—deep tight sandstone reservoirs
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Abstract: The stress sensitivity of permeability is always an important research topic in the area of tight oil and gas reser-
voir development. Six fractured samples were prepared from the downhole core samples in the ultra—deep tight sandstone
gas reservoir, which were used to conduct the stress sensitivity evaluation experiment in the ultra—deep tight sandstone res-
ervoir. Before and after the experiments of stress sensitivity , laser scan imaging was made on fracture wall. SEM was used to
observe the micro—structure of the fracture wall. The research results show that the stress sensitive coefficients of the frac-
tured samples of the ultra—deep tight sandstone reservoir range from 0.41 to 0.72, and the degree of stress sensitivity is from
medium and weak to strong, which is significantly lower than that of the typical tight sandstone reservoir in China. The re-
sults of three—=dimensional laser scanning imaging present that sand particles drop off from the fracture wall before and after
stress sensitivity experiments. SEM image shows that the structure of most of the fracture wall is loose and weak before the
experiment. During the stress sensitivity evaluation experiments of the fractured samples in the ultra—deep tight sandstone
reservoir, the sand particles are separated from the walls of fractures under the effect of erosion, which is caused by drag

force and particle erosion. Under the effect of drag force, the particles move and deposit in narrow place of the fractures.
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Due to a certain strength of particles , the deposited sand particles play a role on propped fractures with the increase of effec-

tive stress, which can weaken the stress sensitivity to some extent. The degree of influence of sand production from fracture

wall on decreasing stress sensitivity are different for fractures with different widths. The degree of weakening effect for frac-

tures with medium width, relatively large width and relatively small width falls in turn.
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Tablel Basic physical property parameters
of fractured samples
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LF-1 44.54 24.68 53.68 10.77
LF-2 46.80 24.72 28.88 8.76
LF-3 46.33 24.67 117.99 14.00
LF-4 51.74 24.80 79.00 12.24
LF-5 49.58 24.70 41.94 9.91
LF-6 50.10 24.80 22.19 8.02
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Table2 Permeability of fractured samples under the condition of different effective stress mD
el e Jivd il /MPa
il
3 5 10 20 30 40 50 55
LF-1 53.68 45.47 31.82 10.84 7.89 5.50 4.01 2.90
LF-2 28.88 24.23 6.52 1.89 1.25 0.68 0.40 0.29
LF-3 117.99 39.68 25.44 11.14 5.08 1.83 1.06 0.86
LF-4 79.00 58.00 26.20 12.20 7.36 5.03 3.58 3.05
LF-5 41.94 31.15 13.11 4.17 1.97 1.09 0.64 0.50
LF-6 22.19 14.30 3.88 1.02 0.43 0.21 0.11 0.09
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Fig.1 Permeability change curve obtained from stress
sensitivity evaluation experiments
of fractured samples
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Fig.2 Three—dimensional laser—scanning image of fractured samples before and after stress sensitivity evaluation experiments
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Fig.3 Comparison of contour line height of the fracture wall of
the fractured samples before and after stress
sensitivity evaluation experiments
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Fig.4 SEM images of the fracture wall of ultra—deep

tight sandstone reservoirs
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Fig.5 Relationship between stress sensitive coefficients
and fracture width for fractured samples of
ultra—deep tight sandstone reservoirs
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