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Abstract: Shale gas wells usually decline rapidly in production, resulting in low estimated ultimate recovery (EUR). Therefore, it is urgent to
study the influencing factors of shale gas production capacity. First, according to the rheological characteristics of shale rocks, the creep
process under the viscoelastic characteristics of shale was described by the Burgers model, and a characterization method for shale matrix
pore size, porosity, and permeability considering the creep effects was further proposed based on the strain definition. Then, according to the
gas flow characteristics in reservoirs of shale gas fractured horizontal wells, a production capacity prediction model for shale gas fractured
horizontal wells considering complex mechanisms such as rock creep was established based on the five=linear flow theory, and a production
capacity calculation flowchart was proposed by comprehensively using the production capacity trial method and Newton iteration method.
Finally, the reliability of the model calculation results was verified using actual production data from shale gas wells, and the influence

patterns of various mechanisms on the production capacity of gas wells were analyzed. The results showed that (1) shale, as a type of soft
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rock, mainly underwent steady-state creep in the matrix during gas—well production, and its viscoelastic characteristics should be

considered. Hydraulic fractures contained high—strength proppants, so linear elastic characteristics should mainly be considered. (2) The

impact of adsorption, rock creep, micro—nanoscale effects, and stress sensitivity should be fully considered in shale gas production capacity

prediction. Ignoring adsorption effects and micro—nanoscale effects will underestimate the production capacity of gas wells, while ignoring rock

creep effects and stress sensitivity effects will overestimate the production capacity of gas wells. (3) Although controlled—pressure production of

shale gas wells resulted in lower production capacity in the early stage, it yielded higher production capacity in the middle and later stages

because it reduced the adverse impact of reservoir stress sensitivity. Therefore, controlled—pressure production was superior to depressurization

production for shale gas wells. The research findings can provide theoretical guidance for the effective development of shale gas.

Keywords: shale gas; production prediction; creep; adsorption; stress sensitivity
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Fig. 1 Impact of stress sensitivity on permeability of shale hydraulic fractures
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gas fractured horizontal wells
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Fig. 3 Production capacity calculation flowchart for shale gas fractured horizontal wells
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