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Experimental study on the stress sensitivity of coal and its impact
on the filtration of the fracturing fluid
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Abstract: The filtration coefficient of fracturing fluid is an important parameter in fracturing design. If the per-
meability and porosity values obtained from well testing and logging are directly substituted into the equation of
calculating filtration coefficient, the results calculated may be entirely different from the practical case, because the
petrophysical parameters such as permeability and porosity, etc. are very sensitive to the stress in coal bed. Coal
bed reservoir, fractured reservoir and tight sand reservoir are typical sensitive reservoirs. So it is necessary to study
the stress sensitivity in coal bed. In the article the relationship between the stress and permeability in the coal res-
ervoir was set up by simulating the coal reservoir pressure suffered by the overlying formation. And the method of
calculating overall filtration coefficient during fracturing in coal bed is also generally discussed. The results show
that both the overall filtration coefficient and permeability accord with the exponential decline law. Besides, on the
basis of fitting of the dynamic permeability, the overall filtration coefficient under the consideration of stress sen-
sitivity is higher than that which doesn’t consider the stress sensitivity, which is more practical and can describe the

actual situation.
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Table 1 Basic data about the experimental rock samples
/cm /cm /107 pm?
K = K. "P-R)
0 ’ B 4.558 2.538 9.625 1
K , P pm C 4818 2536 11318
Ko Po pm- E 2.753 2.531 7.193 4
1/MPa F 4.618 2.538 1.178 6
Mckee G 2.462 2.539 4.68717
H 4.533 2.536 1.100 6
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Fig. 3 Fitting of experimental data about stress
sensitivity curve of core E
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Table 2 Change of permeability under different overburden pressure

1 MPa 6 MPa 12 MPa 1 MPa
/1073 um? /107 pm? /% /107 pm? /% /107 pm? /%
B 9.625 1 1.171 4 12.17 0.3504 3.64 33051 34.34
C 1.1318 0.162 6 14.37 0.0370 3.27 0.480 0 42.41
E 7.193 4 1.6719 23.24 0.369 8 5.14 3.2282 44.88
F 1.178 6 0.2252 19.10 0.052 6 4.46 0.3772 32.00
G 4.6877 0.463 3 9.88 0.083 4 1.78 1.008 8 21.52
H 1.100 6 0.209 0 18.99 0.053 7 4.88 0.4553 41.37
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Table 3 Core permeability change with effective overburden pressure
12 MPa 1 MPa
/107 pm?
3 /107 pm? 1% 1% /107 um? /% 1%
B 9.625 1 0.350 4 3.64 96.36 3.3051 34.34 65.66
C 1.131 8 0.037 0 3.27 96.73 0.480 0 42.41 57.59
E 7.193 4 0.369 8 5.14 94.86 3.2282 44.88 55.12
F 1.178 6 0.052 6 4.46 95.54 0.3772 32.00 68.00
G 4.6877 0.083 4 1.78 98.22 1.008 8 21.52 78.48
H 1.100 6 0.053 7 4.88 95.12 0.4553 41.37 58.63
4 ESECHNYBRIBREE
Table 4 Experimental data about stress -sensitive core E
/MPa /MPa /mL-min~" /mL-s™" /107 um?
1 1 0.5 560.2 9.490 1 7.144 5
2 3 0.5 318.4 5.3939 4.060 7
3 6 0.5 130.2 2.2057 1.660 5
4 9 0.5 58.6 0.992 7 0.747 4
5 12 0.5 28.8 0.487 9 0.367 3
2.753 cm 2.531 cm 22.0 97.42 kPa; 0.017 217 5 mPa-s
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0.01 1 mPa-s
0.1(1/MPa)
C 5
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5.72 MPa 26.8 MPa
21.08 MPa 1 mPa-s C = 0.004 9¢ 701367
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Table 5 Stress sensitivity of coal and its impact on the overall filtration coefficient of the fracturing fluid
P K C, C C
/MPa /107 pm’ /m-min~*° /m-min~*? /m-min*"*
1 7.144 5 0.006 636 17 0.007 775 63 0.004 383 284
2 5.253 7 0.005 690 68 0.006 667 80 0.003 758 775
3 4.060 7 0.005 003 02 0.005 862 06 0.003 304 564
4 3.049 4 0.004 335 49 0.005 079 92 0.002 863 656
5 2.3232 0.003 784 21 0.004 433 97 0.002 499 522
6 1.660 5 0.003 199 27 0.003 748 60 0.002 113 164
7 1.348 4 0.002 882 97 0.003 378 00 0.001 904 246
8 1.027 3 0.002 516 40 0.002 948 48 0.001 662 12
9 0.747 4 0.002 146 39 0.002 514 93 0.001 417 719
10 0.596 3 0.001 917 18 0.002 246 37 0.001 266 328
11 0.454 3 0.001 673 41 0.001 960 74 0.001 105312
12 0.367 3 0.001 504 67 0.001 763 03 0.000 993 858
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Fig. 4 Relation between the overall filtration coefficient
of the fracturing fluid and net confining pressure
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