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Abstract: Due to strong threshold pressure gradient and pressure sensitive effect Darcy’s LLaw cannot
be used to describe fluid flow in low permeability reservoirs. To investigate the effect of effective stress on
porosity and permeability as well as measuring the threshold pressure gradient in water flooding, natural
cores which have strong pressure sensitivity were flooded using simulated formation water in the laborato-
ry. Porosity and permeability under various effective stresses and threshold pressure gradient were obtained
from the experiments. The mathematical model of threshold pressure gradient considering pressure sensi-
tivity was established through the experimental data’s regression by using least square method. The con-
cept of variable threshold pressure gradient was put forward in which threshold pressure gradient will in-
crease as effective stress increases in low permeability reservoir. So, reasonable production pressure drop
and the appropriate water flooding timing should be determined so as to prevent the impact of threshold
pressure gradient on production.
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Table 1 Basic physical properties of cores

FHOHT KE/em HBE/em  WHHALBRE ., % PIHBER/mD

1 4.120 2.476 13. 20 3.357
2 3.588 2. 460 11. 45 2.817
3 2. 684 2.474 6. 48 1. 700
4 4. 560 2. 480 14. 26 1. 037
5 3.612 2.476 6. 87 0. 819
6 5. 468 2.470 11. 40 4.621
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Fig.1 Experimental flow chart
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Fig. 2 Effect of effective stress on porosity
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Fig. 3 Effect of effective stress on permeability
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Fig. 4  Relationship between flow rate and displacement

pressure gradient
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Fig. 5 Relationship between permeability and thresh-

old pressure gradient
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Fig. 6 Threshold pressure gradient variation with effective

stress under different permeability
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Fig. 7 Threshold pressure gradient variation with effective

stress under different deformation coefficients
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