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Abstract: To investigate the stress sensitivity of carbonate reservoir as well as its effect on oil and water productivities, seven rock
samples from the Upper Ordovician Lianglitage Formation of the southwestern Tarim Basin were selected for sensitive experiment.
Based on the experimental results and mathematical derivation, the relationship between stress-strain and fracture aperture of rock was
established. Spatial distribution of fracture aperture under various confining pressure and pore pressure was simulated through finite
element method. Results show that effective stress and fracture aperture change rate have a good inverse nonlinear proportional
relationship. Along with the increase of confining pressure, the fracture aperture decreases continuously, with a fast decreasing rate at
the initial stage (0-0.8 MPa). This indicates that the stress sensitivity of rocks is strong. To a high pressure (2.6 MPa or 5.4 MPa), the
aperture changes only a little, implying that the stress sensitivity is weakened under high stress and the plastic deformation is obvious.

With the decrease of confining pressure, the fracture aperture tends to be opened till to a zero pressure, but the aperture cannot be

FEE: 2018-05-19; fEEIHHA: 2018-07-21

ELWAB: ERAK/BFILEGE LT A 41572124); o @i AR B 55 2% £ W% 4 (17CX05010) 5 FE K E R LI (20162X05047-003;
2016ZX05014002-006; 2017ZX05013-006) 4B

YRR W, B, 197944, mlZdZ, FENFMEHITY: . A4 )15 E-mail: linqu_fengjw@126.com



2 3 AR 3 HUA G MR R BBl 2% S48 17 ST 277

restored to the initial state. This is indicative of certain plastic deformation. In the next few years, with continuous and rapid exploitation
in the Hetianhe Gas Field, the effective stress will increase, the fractures will tend to be closed and the productivity will decline.
However, along with discontinuous mining or manual well shutdown, the effective stress above the gas—water interface will still decrease
and the fractures tend to be closed. In contrast, the effective stress below the interface will increase, fractures tend to be opened and
bottom water rises to destroy the gas reservoir production. As such, we suggest that a fine study on the fracture distribution and the main

controls for fracture stress sensitivity must be carried out when shaping development plan for fractured carbonate gas reservoir.

Meanwhile, reasonable development model and producing rate should be developed and taken.

Key words: carbonate reservoir; CT scanning; fracture aperture; stress sensitivity; numerical simulation
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Fig. I Structural location and characteristics of tectonic fractures in the Hetianhe Gas Field
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Fig. 2 Preliminary sample observation and sampling for the stress sensitivity experiments in the Hetianhe Gas Field
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Fig. 3 Fine CT scanning of hand specimens and sample selection for stress sensitivity experiments in the Hetianhe Gas Field
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Fig. 6  Variation of mechanical characteristics and microstructure of different lithologies based on CT scanning
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Fig. 7 Distribution of current stress and prediction of fracture variation within the next five years in the Hetianhe Gas Field
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