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Research on productivity of medium-deep reservoirs
based on stress sensitivity
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Abstract: In order to understand the effect of stress sensitivity on the productivity of a single well in a
medium-deep reservoir, first, the influence of effective overpressure on permeability and oil-water phase
permeability curves were studied through laboratory experiments, and the effects of stress sensitivity on
permeability were quantitatively characterized based on the experimental results. According to the theory of
oil-water two-phase seepage flow, a productivity equation considering the influence of stress sensitivity on
the oil-water phase seepage curve is further established. Experimental and theoretical studies have shown
that stress sensitivity has a greater impact on permeability and oil-water phase permeability curves,
resulting in lower oil well productivity. To address the negative impact of stress sensitivity on the
development of medium-deep reservoirs, strategies such as acidic fracturing for single wells, gradual
recovery of oil field injection and production ratio and water injection in advance were proposed to upgrade
the oil field development step by step. The research results serve as an effective guide for the development
of KLA oil field development strategies, while propose related methods and schemes to restore oil field
formation pressure, which is of guiding significance for the subsequent development of medium-deep

reservoirs of the same nature.
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Diagram of experimental setup

Fig. 1
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Tab. 1 Basic parameters of siress-sensitive cores
HL R BEESE ALK CALHE ANBE
% T /m JE fem £ /em 5 /10 7 pm?
1 E,s;  2491.1 6.8 2.54 30.9
2 E,s;  2591.1 5.0 2.54 333.9
3 E,s;  2561.5 5.6 2.54 108. 5
4 E,s; 2563.4 5.5 2.54 25.5
5 E,s;  2567.5 6.5 2. 54 102. 9
6 E,s; 2558.3 6.1 2.54 274. 4
7 E,s;  2543.1 5.6 2.54 29.5
8 E,s; 2551.5 6.3 2.54 112.3
9 E,s; 2554.3 5.4 2.54 284. 4
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Fig.3 Distribution of stress sensitivity coefficients

under different permeabilities
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Fig.4 Curves of influence of stress sensitivity on

oil-water permeability curve
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Fig.5 Impact of stress sensitivity on productivity
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Fig. 6  Impact of stress sensitivity on production under

the same permeability (oil-water two-phase production)
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Tab.2 List of adjustments of liquid production structure

B R \ ‘
CiRcab s VA VAR VY, if'i/—l %?@-f
(m*d™) (m'a™)
(m'+d ™) (m'd ™) (m'd ™) (m'-d ™)
A02 175 56 269 93 38 4 123
A04 47 18 104 38 20 2 608
B0O6 59 19 82 31 12 1 866
A09 95 17 119 39 22 4 221
A10 37 18 52 37 19 3028
All 133 52 226 67 15 2 366
Al13 37 29 70 58 29 3021
Al6 215 60 266 78 18 2 422
Al17 39 29 97 68 39 2 856
B09 31 22 87 63 41 3 812
B07 82 82 105 101 19 4 155
B57S1 123 30 240 58 28 4 309
B39 26 20 46 38 19 5397
B43S1 32 15 56 36 21 2 734
B45 29 23 42 35 12 3472
B49 30 0 18 14 14 1775
A42 92 88 151 148 60 6 388
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