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Abstract In order to study the effect of confining press and pore press on permeability, the new method of
evaluation on stress sensibility is proposed. Three pieces of low permeable reservoir rock samples in Songliao
Basin are selected. A servo-controlled triaxial rock mechanics test system is employed to investigate the
permeability of sandstone samples under conventional conditions and in situ conditions. The results show that: 1)
The permeability of three pieces of samples reduce with confining press increasing and pore press reducing. 2) The
denser the rock is, the stronger stress sensitivity is, in situ conditions, which explains the mechanism of low
permeability reservoir sensitivity differences by means of X-ray diffraction (XRD), scanning electron microscopy
(SEM), constant speed mercury injection experiment. What’s more, throat size and shape, plastic mineral content
and type contribute to the differences of permeability sensitivity. 3) Mineral content and type of plastic are the
major factor of the sensitivity of permeability differences. The stress sensitivity of tight reservoir permeability rock
becomes strong with the increasement of mica, clay and other plastic mineral content. In the practical work,
evaluation on stress sensitivity of permeability, the effect of confining pressure single factor is mostly considered,
butthe effect pore presss would be ignored, which is bound to bring larger human error. So evaluation on stress
sensibility in situ conditions is essential, which is significant for further understanding of stress sensitivity of low
permeability reservoir characteristics and development.
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Fig. 1 The triaxial press cell

Table 1 Parameters of testing system
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Table 2 Parameters of testing samples
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Fig. 3 Effect of confining press on permeability of sandstone in conventional condition
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Fig. 6 Effect of pore press on permeability of sandstone in sifu condition

1029



R RFFM(ARFER) 8528 el 2016 4F 11/
x3 TEEHGTEERHTHE
Table 3 Rates of permeability change under different conditons
FEf G AR F1/MPa el [f:/MPa fLBRHEF1/MPa BIBER/(107um?) BIBAAAEE %
4 4 0 0.3912
40.95
20 20 0 0.2310
4 28 24 0.2118
1 11.26
20 28 18 0.1907
4 22 18 0.1647
10.84
20 38 18 0.1469
4 4 0 0.0640
66.42
20 20 0 0.0215
4 30 26 0.0227
2 30.71
20 30 10 0.0157
4 24 20 0.0265
45.04
20 40 20 0.0146
4 4 0 0.0010
62.63
20 20 0 0.0004
4 30 26 0.0007
3 41.67
20 30 10 0.0005
4 24 20 0.0005
57.28
20 40 20 0.0002
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Table 4 Mineral content of testing samples

etk WIS 484 /%

A3 PR e A BERA Hzaf Jrft /NIt

1 28.33 7.00 5.20 4.91 37.48 1.24 1.39 85.55

2 45.91 1.40 1.27 331 9.79 3.96 13.57 79.21

3 11.59 7.23 5.69 13.93 31.41 0.27 1.35 7147
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REh £ Sl e ] EQiva PERE LRERE [S1e) Cigia) Nt

1 0.52 1.09 0.62 9.33 1.03 1.07 0.79 14.45

2 0.67 2.65 0.76 13.10 0.71 2.89 - 20.79

3 1.99 2.11 1.85 16.00 2.18 1.16 324 28.53
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