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Dynamic variation characteristics and mechanism of
permeability in high—-rank CBM wells at different
drainage and production stages
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Abstract : Dynamic variation rule of coal reservoir permeability is one of the most important issues in development geology
field of coalbed methane(CBM). According to the method of dimensionless production analysis, the whole drainage and pro-
duction process is divided into four stages as water drainage , unstable gas production, stable gas production and gas produc-
tion decline based on drainage and production data of fifteen high—rank CBM wells in southern Qinshui Basin. The coal per-
meability variation value at different stages were analyzed with production data by material balance method. The dynamic
variation value and mechanism of permeability in high—rank CBM wells at different drainage and production stages are in-
terpreted in five aspects : permeability variation trend , leading mechanism, systemic energy, phase composition and dynam-
ic productivity. The study reveals that the coal bed permeability in high—rank CBM wells show the trend of decline-recover-
ing—rising during produced process. Effective stress effect and matrix shrinkage effect directly control the dynamic varia-
tion characteristics of the coal reservoir permeability. Characteristics of adsorption (desorption ) control the acting time and
strength of the matrix shrinkage effect fundamentally.
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Tablel  Production data of 15 CBM wells in southern Qinshui Basin
Iy i1 S 11 VA PR (m-dT) Pk (m-d ™) AR’

7 He= Hek et STON] SFEE FoRME FEE = 7K
N1 407 82 325 1055 554.9 5.0 1.52 18 036 617.1
N2 336 129 207 2123 1368.3 6.3 3.63 28 324 1220.0
N3 336 128 208 1679 1615.5 10.5 5.93 20 678 1992.4
N4 770 128 642 5 806 2962.0 7.1 1.33 190 159 1024.8
N5 770 52 718 4488 24374 4.0 0.59 175 009 455.1
N6 580 126 454 5144 31834 10.2 2.51 144 527 14559
N7 574 116 458 2714 2023.3 4.2 1.47 92 667 845.5
N8 771 74 697 4122 1788.8 5.7 0.92 124 676 705.8
N9 749 180 417 4235 2960.0 11 1.36 136 752 809.5
N10 409 186 223 2468 1171.9 34 1.10 26135 451.5
N11 1908 186 1722 2928 1214.8 8.4 1.72 209 190 3281.8
N12 1910 185 1725 1935 12314 6.7 0.93 212 420 1780.6
N13 1 890 224 1 666 1848 969.03 9.2 1.92 161 440 3624.7
N14 1749 120 1629 6344 3652.61 8.3 1.39 595 010 2424.1
N15 1908 210 1698 3272 2019.26 9.5 5.33 342 870 10 178.5
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Table2 Dimensionless gas deliverability data of 15 CBM wells
at different stages in southern Qinshui Basin
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N1 0.174 0.607 0.904
N2 0.339 0.606
N3 0.321 0.547
N4 0.153 0.637
N5 0.127 0.646
N6 0.107 0.621
N7 0.353 0.659
N8 0.172 0.683 0.909
N9 0.124 0.627 0.866
N10 0.328 0.651
NI11 0.393 0.635 0.713
N12 0.426 0.652 0.844
N13 0.406 0.607 0.867
N14 0.238 0.632 0.897
N15 0.279 0.621 0.891
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Table3 Permeability data of fifteen CBM wells at different
drainage and production stages in
southern Qinshui Basin
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" Do Do De Do Do Dd De Dy
% (%-MPa) % (%-MPa) % (%-MPa') % (%-MPa’)
NI 0.60 -8.66 -232 -843 -2.32 -843
N2 081 -865 -575 -8.17

N3 -0.92 -8.64 -526 -8.19
N4 -0.78 -8.64 -20.18 —6.60

N5 -0.35 -8.68 -19.65 —6.79

N6 -0.49 -8.67 -17.96 -7.01

N7 -0.50 -8.67 -13.58 -7.52

N8 -0.49 -8.66 -1624 -7.23 -0.15 -5.67

N9 -0.84 -8.64 -11.35 -7.69 -5.53 -6.10

N10 -0.63 -8.66 —4.80 -827

N11-0.62 -430 -041 -400 -0.76 -3.60 -0.28 -3.23
N12-032 -7.40 -191 -7.06 -420 -647 -1.11 -5.99
N13-0.59 -7.34  -1.18 -7.13 -2.97 -6.77 -327 -6.11
N14-0.11 -5.81 411 -471 -2.06 -146 078 2.53
N15-029 -580 -3.25 -525 -3.84 -257 045 1.15
) -0.56 -7.82 -8.53 -6.94 -2.73 -5.13 -0.69 -2.33
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variation of permeability in high-rank CBM wells
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Table4 Dynamic variation stages and characteristics of
permeability in high—-rank CBM
wells at different stages
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