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Experimental study on stress sensitivity in reservoirs
with different permeability

LIU Jun-yi', QIU Zheng-song' , HUANG Wei-an', XING Xi-jin*, LUO Yang'

(1. School of Petroleum Engineering in China University of Petroleum, Qingdao 266580, China;
2. CNOOC Research Institute, Beijing 100027, China)

Abstract: Stress sensitivity damage can reduce the permeability of oil and gas reservoirs, especially for low permeability res-
ervoirs. Experimental study on the stress sensitivity was carried out using cores taken from natural rocks with different perme-
ability. The relationship between the permeability and the net stress on rocks was established, and the mechanisms for the
stress sensitivity damage were analyzed. The influence of stress sensitivity damage on the productivity of oil wells was studied
based on a flow model of radial plane. The results show that the stress sensitivity in ultra-low to low permeability reservoirs is
stronger than that in middle to high permeability reservoirs. The damage mode of stress sensitivity in a high permeability res-
ervoir can be described as " gently dipping" , while in an ultra-low permeability reservoir it is in a mode of " initially fast then
slowly dipping". The damage caused by stress sensitivity is greatly affected by the structure and size distribution of pore
throats in the rock. Nevertheless, the stress sensitivity has a negative effect on oil production because a permeability reduc-
tion zone can be formed near the wellbore.
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Table 1 Basic data of experimental cores

o Py R BET

L/mm A/mm? ko/107 pm?
No. 1 58.502 498. 759 1854.980
No.2 41. 504 479. 680 617.900
No.3 52.186 491. 700 504. 100
No.4 56. 600 486. 955 47.800
No.5 60. 040 486. 173 14. 330
No. 6 56. 524 487.737 6. 050
No.7 56. 206 535. 021 3.630
No. 8 42.488 506. 707 3.583
No.9 46. 522 506. 707 0.767
No. 10 60. 104 506. 707 0.718
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Fig.1 Flow chart of experiment
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Fig.2 Variation of permeability with effective stress
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Table 2 Data-fitting results of empirical formula

FD G Ay Ay Ay ﬂl};f/j;ﬁ
No. 1 0.9799 —-0. 00010 -0.0027 99. 33
No.2 0.9936 0. 00010 —-0.0088 99. 38
No.3 0.9834 0. 000 04 -0. 0076 98. 88
No. 4 0.9909 0. 00007 -0.0109 99. 65
No.5 0.9894 0. 00008 -0.0132 99. 94
No. 6 0.9989 0. 004 00 -0.0207 99.72
No.7 1.0156 0. 00070 -0.0286 99. 50
No. 8 1.0043 0. 00090 -0.0311 99.19
No.9 0.9819 0. 00070 -0.0310 99. 80
No. 10 0.9419 0. 00070 -0.0294 99.19
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Fig.3 Single and accumulative permeability

damage of cores at different effective stress
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Fig.5 Curves of mercury-injection test in cores
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Fig.6 Variation of permeability and oil productivity due to stress sensitivity damage
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