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Abstract: Deep shale gas reservoirs (burial depth>3,500 m) commonly exhibit characteristics such as high ground stress, high
closure pressure, and strong stress sensitivity. The hydraulic fracture conductivity formed by fracturing is a key factor determining
productivity. This article provides a systematic overview of the current research status on the flow conductivity of deep shale gas
fractures, with a focus on summarizing the progress in experimental testing, analytical models, and numerical simulations.
Experimental studies have shown that the compaction, embedding, and fragmentation of proppants under high stress are the main
controlling factors for the attenuation of flow capacity, with compaction contributing the most (about 72%), followed by embedding
(about 14%). Optimizing the type of proppant, sand concentration, fracturing fluid system, and production system can effectively delay
the decline in diversion capacity. In terms of analytical models, Hertz contact theory, equivalent cracks, and multi factor coupling
models provide theoretical tools for rapid calculation of flow capacity, but still rely on experimental calibration and lack sufficient
description of complex fracture networks. In numerical simulation, embedded discrete fracture model (EDFM), extended finite
element method (XFEM), CFD-DEM coupling method, and lattice Boltzmann method (LBM) have their own advantages and are
suitable for macroscopic fracture network flow, crack propagation simulation, micro behavior of proppants, and pore flow analysis,
respectively. However, there are still limitations in multi field full coupling, dynamic evolution of non-uniform distribution of
proppants, and field verification. Future research should focus on the construction of multi-scale and multi field coupling models, the
development of artificial intelligence agent models, and the integration of real 3D geomechanics and flow simulation, in order to
promote accurate prediction and optimization of the flow capacity of deep shale gas fractures.

Keywords: deep shale gas; hydraulic fracturing; crack conductivity; numerical simulation; multi field coupling; proppant; stress sensitivity
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