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Fig. 1 Physical model of micro-fracturing in oil sand reservoirs™®
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Fig. 4 (a) Deviatoric stress and (b) volumetric strain evolutions of oil sand with axial strain
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Fig. 5 Mean effective stress evolutions under strain loading
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Fig. 8 Secant compressibility evolutions with axial strain
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Fig. 11 Temperature-induced evolutions of compressibility
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Table 2 Reservoir compressibility during stage 2, stage 4 and stage 6 of wellpair A
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Study on compressibility during micro-fracturing in continental
ultra-heavy oil sand reservoirs—Taking the Qigu Formation of Xinjiang
Fengcheng Oilfield Z1 Block for instance

GAO Yanfang, CHEN Mian, LIN Botao, JIN Yan, PANG Huiwen

State Key Laboratory of Petroleum Resources and Engineering, China University of Petroleum-Beijing, Beijing 102249, China

Abstract Micro-fracturing of the wells before preheating circulation phase can shorten the circulating preheating cycle and
improve the propagation of steam chamber in SAGD (Steam Assisted Gravity Drainage) development. Injecting water to the
immobile ultra-heavy oil sand reservoir during micro-fracturing phase will cause shear dilation and tensile parting dilation
of the framework, which lead to volumetric expansion and increase in compressibility. A larger magnitude in coefficient of
compressibility implies a greater volumetric dilation and an improved injectivity. In view of the built-in problems associated the
definition, calculation and testing methods related to the compressibility under water injection, the core samples obtained from
Middle Jurassic Qigu Formation of Xinjiang Junggar Basin were investigated. In this study, the volume compression/expansion
tests were designed to study the compression mechanisms during micro-fracturing phase, based on which the volume change
behavior under various pressure and temperature circumstances was investigated. It is revealed that the compressibility of oil
sand under shear increases with increasing mean effective stress before softening, but displays an opposite trend after softening.
Furthermore, the compressibility under shear dilation increases with decreasing effective confining pressure and temperature,
as well as increasing uniaxial strain. The tensile dilation tests revealed that the compressibility is in inverse proportion to the
mean effective pressure or temperature. The findings of this study can be used to estimate the injectivity of the reservoir for
implementation of micro-fracturing in the field.

Keywords heavy oil; SAGD; micro-fracturing; coefficient of compressibility
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