Prediction model for long-term fracture conductivity of heterogeneous proppant composition
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Abstract. High conductivity channels formed by hydraulic fracturing determine the effect of fracturing stimulation. In this paper, a prediction model for long-term conductivity of propped fractures is established based on Kozeny formula and elastoplastic mechanics theory, considering the comprehensive influence of proppant particle-size distribution, mechanical properties, deformation, embedding, creep of fracture contact surface and other factors. This model requires only parameters such as proppant particle size composition, mechanical parameters, fracture surface rock mechanics and closure pressure to accurately predict fracture conductivity, overcoming the shortcomings of previous models that need to assume initial pore-throat radius and porosity and other parameters. The model is compared with published literature and experimental data to verify the reliability of the model. The results show that (1) The influence of proppant particle deformation and embedding on fracture conductivity can not be ignored. When the closure stress is 41.4MPa, the conductivity of proppant particle deformation and embedding can be reduced by 33.3% compared with that without considering the above factors; (2) Proppant particle-size distribution is an important factor affecting fracture conductivity. When the effective closure stress is 41.4MPa, the conductivity calculated by assuming uniform particle size distribution is 1.65 times of that calculated by the actual proppant particle size distribution. The model can provide useful guidance for accurately predicting fracture conductivity, selecting proppant and optimizing stimulation measures.
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