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Abstract: In order to measure the shale permeability more effectively and quickly, 22 shale samples from Lower Silurian
Longmaxi Formation in southern Sichuan Basin were collected and used in the low field nuclear magnetic resonance (NMR)
and high-speed centrifugal experiments. The results show that the relative error of the four rocks NMR permeability model
currently used are very large, and is small only in the extended SDR model. Therefore the four conventional NMR models are
not suitable for the NMR permeability calculation of shale. In order to reduce the calculation error, a single parameter model
of shale NMR permeability is set up based on the SDR model. The correlation coefficient of this new model reaches 0. 967,
and the average relative error of pulse decay permeability is about 18.31% . It is concluded that the new model can calculate
the permeability of gas shale more accurately, which provides a fast, nondestructive and effective experimental methodology
for shale permeability test.
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Table 1 Petrophysical property of shale samples

o v e R FILBE REFLBR ok 5% % REKWAEE SR A
FE o RRRGS H/m o/ % P kyp/107° pm? S./% S, /%
1 SI-01  2321.26 511 5.35 0.0000615 91.13 8. 87
2 S1-02  2323.69 6. 60 6.74 0. 0009019 85. 88 14.12
3 SI-03  2325.84 6.52 6.90 0. 0004208 88. 17 11. 83
4 SI-04  2328.09 4.14 4.84 0.0018908 81. 46 18. 54
5 SI-05  2329.05 5. 41 5.16 0.0027810 79. 44 20. 56
6 S1-06  2330.96 4.59 4.84 0. 0064949 78.95 21.05
7 S1-07  2333.00 5.07 5.31 0.0344322 69. 14 30. 86
8 S1-08  2335.60 4.37 4.64 0.0088510 69. 65 30.35
9 SI-09  2337.30 4.13 3.42 0. 0089710 66.57 33.43
10 SI-10  2339.83 3.46 317 0.0003251 84.72 15.28
1 SI-11  2341.76 5.59 5.63 0. 5727000 55. 40 44. 60
12 SI-12 2344.37 4.46 4.16 0. 4663000 57.37 42.63
13 SI-13  2379.21 4.31 4.22 0.0003753 88. 50 11.51
14 SI-14  2381.18 5. 80 6.17 0. 0003300 85. 63 14.37
15 SI-15  2383.26 5.22 4.65 0. 000093 5 91.91 8.10
16 SI-16  2385.30 6.67 6.18 0.0001632 85. 63 14.37
17 SI-17  2387.49 6.90 6.24 0.0003030 89. 69 10. 32
18 SI-18  2389.37 7.61 6. 69 0. 0837469 78. 60 21.40
19 SI-19 239453 5.63 5.36 0.0087371 80. 38 19. 62
20 SI-20  2398.02 3.03 3.20 0.0014190 72.68 27.32
21 SI-21  2399.96 2.67 3.02 0. 0863000 63.29 36.71
2 SI-22  2405.27 3.75 3.91 0.0016910 87.94 12.06
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Table 2 Statistics of water saturation change

of shale samples
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Fig.2 Comparison between NMR permeability based on different models and pulse decay permeability
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Fig.3 New NMR permeability model and its comparison with pulse decay permeability
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