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Application of geology-engineering integration in productivity prediction for stress-
sensitive tight reservoir: a case study of X block in western Kuga

Yang Xiangtong', Zheng Zijun’, Zhang Yang', Yu Yinhua’, Feng Jueyong', Wang Zhenlan’, Teng Qi', Dong Jianyi’
(1 PetroChina Tarim Oilfield Company; 2 Enticorp (Xi’an) Oil & Gas Technology Co., Ltd.)

Abstract: The stress sensitivity observed during the production of tight reservoir in western Kuga was studied and simulated by geomechanics-
related theories and advanced techniques. It is indicated that the stress sensitivity is essentially the complex variation and interaction among
seepage field, ground stress field and fracture status during the production. In order to determine this interaction and its effects on productivity,
a numerical simulation of the gas reservoir system, mechanic system and fracture system was carried out by coupling of multi-discipline
data, based on the concept of geology-engineering integration. Taking a gas well in No.l block as an example, the available data of multiple
disciplines were analyzed, and reliable 3D gas reservoir model, 3D geomechanics model, and 3D discrete fracture model were built up
respectively. Then, the coupling parameters between the models (i.e., stress-permeability relationship and stress-fracture aperture relationship)
were determined by physical and numerical experiments. Finally, by a coupling numerical simulation, the changes of ground stress, formation
pressure and seepage field with space and time in the designed development plan were identified, and the results obtained were compared with
the results of simulation without considering stress sensitivity. The study results show that the permeability and fracture conductivity of stress-
sensitive reservoirs dropped evidently during production. Generally, the influence of the stress sensitivity on the productivity was large during
early stage, decreasing during middle stage, and finally increasing again during later stage. When there was stress sensitivity, both the stable
production period and the total production ratio declined greatly. The study results also show that excessive production pressure difference may
lead to too fast permeability decline, and cause permanent damage which may hinder the production. Therefore, it is very important to select
reasonable production pressure difference.
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