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Abstract The permeability stress sensitivity of the ultra—low permeability sandstone rock is experimentally studied in this paper. Unlike
the 1D rock plug sample in the classical method, the 2D flat sandstone rock sample is used in this experiment and the synthetic
formation water is used as the fluid medium. In addition, the permeability stress sensitivity of the 2D rock sample is compared with that
of the conventional 1D rock plug sample. A novel research method for determining the rock permeability stress sensitivity is proposed.
The experimental results indicate that the type of the fluid media and the size of the rock sample have a significant influence on the
permeability stress sensitivity. The permeability stress sensitivity of the 2D flat rock sample is shown to be weaker than that of the
conventional 1D rock plug sample. The relationship between the permeability and the effective stress of the 2D sample is close to that of
the 1D plug sample when the brine is used as the fluid media. But it is different from that of the 1D plug sample when the nitrogen is
used as the fluid media. The permeability stress sensitivity of the 2D sample is almost similar to that of the 1D plug sample in the lower
effective stress range. However, the former is weaker than the latter in the higher effective stress range because the effective stress in the
2D sample is not uniform. The local permeability stress sensitivity at different sites is different from each other in the 2D sample. The
effective stress has a more significant influence on the permeability in the main flow lines and the near production well regions.
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Fig. 1 Schematic diagram of the experimental process for
the stress-dependent sensitivity with the planar model
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Fig. 2 Schematic diagram of the experimental process for

the stress-dependent sensitivity with the core model
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SCHGHT, R IR #E Sk wb s b UIE) R S5 TR A9 AR
Uy AR S5 T S A O RS 8 40emxd0emx3em; 7E 4 F
AT VU AR A W« By T ERCE 8 BUNE L, RS e



] jcmik

##S 2013,31(13)

#5218 XX (Papers)

x—l~x—4,y—l~y—4,ﬁﬂ 4 B i e 250, 8 Ho/ha s
BB MALBR I SF SRR R L, T8 E R 0272107
Jum?, - B LB B S 12.7% , 8 B A 0 249 B P A, T Ak
BRAE X BT SEH 4 R I w1 4 AR B TR A2 (K
TR ) B SR AL

x-4 X-3
» -
L4 r r T r v T —~
ER
= +
35 *
+
30
+
25 + +
20 +
5 + +
+
10
+
5 +
= +
£ L. Bw
To0 s 10 15 20 25 30 35 407
x-1 X-2

B4 IWHEOTEE(EA:cm)
Fig. 4 Schematic diagram of the experimental model
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Fig. 5 Influence of the effective stress in the plannar
and core models on the permeability
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Fig. 6 Variations of the permeability in the plannar and core

models in the state before and after loading
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Fig. 7 Variations of the permeability of the planar core
models in the different intervals of the effective stress
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