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Table 1 Basic data of experimental core sample
b W /m KE/em HBE/em  TH/g MEE/(g/cm®) F Bt
215 2 314.02~2 314.05 3.601 2.551 47.281 2.57 HIRHMHERALT
239 2 338.22~2 338.25 3.611 2.559 47.753 2.57 FER s kB R AL
209 2 308.73~2 308.76 4.041 2.543 53.888 2.63 R A L R
206 2 305.71~2 305.74 3.786 2.546 50.153 2.6 NTHE, L7
222 2 315.04~2 315.07 3.754 2.532 49,623 2.63 N T34, L5
237 2 336.20~2 336.23 3.782 2.543 50.724 2.64 N T35, T
255 2 354.02~2 354.05 4.602 2.543 61.39 2.63 Hep s, TR
216 2 320.74~2 320.77 3.901 2.544 51.772 2.61 HEE R AW
231 2 329.01~2 329.04 3.812 2.541 50.507 2.61 MEE R, AW E
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Table 2 Measurement result of porosity and permeability

of experimental core sample

Hoo KE HE Al khBER AIRKRBER
%5 /em Jem  JE/% /(X107 3um?) /(X103 pm?)
215 3.601  2.551  3.09 0.014 8 0.006 3
239 3.611  2.559  3.79 0.132 0.036 4
209 4.041 2,543 3.06 0.537 5 0.102 7
206 3.782  2.543 2.8 0.226 7 0.041 9
222 4.041 2,543 2.78 0.074 7 0.018 1
237 3.786  2.546  1.64 0.010 2 0.004 1
255 4.602 2.543 2.12 0.5 0.064 9
216 3.901 2.544 2.13 0.024 4 0.014 1
231 6.72 3.82 2.01 0.003 5 0.000 3
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Fig.1 The relationship between matrix
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Table 3 Experimental and fitting results of matrix permeability

I KR 5 % R E&ﬂjﬁﬁ%ﬁ% BERBRR BT N 3 RS R B
/(X103 pm?) /(X107 pm?) /% /(10" 2MPa 1)
215 0.006 3 0.001 1 82.54 2.02 8
239 0.036 4 0.006 5 85.14 2,23 8.5
209 0.102 7 0.006 4 93.67 2.64 13
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Fig.2 SEM micro photo of core samples
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Table 4 Stress sensitivity experimental data of fractured core sample

HD BIRBER WeeBiER GHRBBER 30MPaljJ] FBER 30MPa BiER ML FI R W) 46 N TR W IR H B
s /(X107 Pum?) /(X100 %um?)  HREGE /(X107%um?) BRR/ % BER/ (X100 um?)  BRKEZE/ N
206 0.042 0 0.58 13.8 0.019 3 96.67 0.08 13.8
222 0.018 0 0.73 40.6 0.016 9 97.69 0.11 15.1
237 0.004 0 1.12 273.2 0.031 1 97.22 0.12 10.7
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Table S Fitting parameter of various model

o e Kol Walsh 5 2 Gangi 15

f% i U R B AEWRGRN WA g BE
/(10" 2MPa~ 1) /(10" 2MPa~1) W ao i3

206 13.4 4.47 98.5 0.85 99.9 0.41 5.6 99.7

222 15.2 5.07 99 0.88 99.9 0.6 5.12 97.7

237 14.3 4.77 98.6 0.86 99.9 0.42 5.5 99.2
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Fig.5 The relationship between m ,P, value

and stress sensitive coefficient
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Table 6 Stress experimental data of propped fracture
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255 REETLWMH  AKER 44.3 66.75 77.56 30.24 62.36

216  HEERWH  ARD 764 0.97 58.95 50.59 67.11
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Fig.8 Physical diagram of proppant after experiment
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Experimental study on fracture stress sensitivity

of Silurian Longmaxi shale formation,Sichuan Basin

Duan Xiang-gang, An Wei-guo, Hu Zhi-ming,Gao Shu-sheng, Ye Li-you,Chang Jin
(PetroChina Research Institute of Petroleum Exploration & Development ,Lang fang 065007 ,China)

Abstract ; Fracture network is the foundation of effective development of shale reservoir.In order to investi-
gate the change of fracture permeability under different effective stress,the typical shale core sample from
Silurian Longmaxi Group in Sichuan Basin was selected.Firstly, the stress sensitivity coefficient of matrix,
micro fracture and artificial fracture was evaluated through experiment, then the experimental data were
fitted and corrected by exponential model, Gangi model and Walsh model. At last, the mechanism of prop-
pant and shear displacement on decreasing stress sensitivity coefficient was discussed. The results show that
the permeability of micro fracture and artificial fracture are more sensitive to the effective stress,and expo-
nentially decline with the stress.The fitting accuracy of Gangi and Walsh models is more than 97 %.And it
also demonstrates that the stress sensitivity coefficient can be reduced by increasing the fracture roughness
and proppant.The proppant and shear displacement fracture have the lowest stress sensitivity coefficient,
and the result is only fitting the Walsh model in a certain range of stress.The ceramic proppant with high
strength and pressure resistance can improve the fracture conductivity in high stress condition formation.
The slip of fracture surface can increase the fracture roughness and aperture, which enhance the fracture
permeability more effectively than proppant.Therefore it is suggested that hydraulic simulations should be
designed to induce shear displacement to decrease the stress sensitivity of fractured permeability.

Key words: Shale; Artificial fracture; Permeability; Stress sensitivity; Proppant; Slip



