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An inversion method for fracture network parameters in deep shale gas reservoirs of block Y
based on dual flowback dynamics
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3. Exploration and Development Research Institute, PetroChina Daqing Otlfield Company, Chengdu, Sichuan 610213, China

Abstract: The deep shale gas reservoirs in block Y are characterized by complex geological conditions and diverse post-fracturing
flowback dynamics. Existing gas-water two-phase models struggle to accurately invert complex fracture network parameters, which poses
significant challenges for evaluating fracturing effectiveness and formulating development strategies. Two typical flowback patterns were
identified based on geological and production data from this block. By introducing the concept of a water-invaded zone induced by
fracturing fluid, a four-zone structure comprising the stimulated reservoir volume, water-invaded zone, secondary fractures, and main
fractures was established. Subsequently, a gas-water two-phase flow model was developed and solved semi-analytically. The results
indicate that the unimodal and bimodal characteristic curves exhibit three and five distinct flow stages, respectively, with the primary
disparity residing in the properties of the water-invaded zone. The unimodal pattern typically develops a relatively thin water-invaded
zone with permeability slightly lower than that of the matrix, and the gas phase passes through with less resistance, facilitating
simultaneous gas and water production. Conversely, the bimodal pattern typically develops a thicker water-invaded zone whose
permeability is an order of magnitude lower than the matrix, resulting in a single-phase water production stage before gas flow initiates.

This method effectively characterizes post-fracturing gas-water two-phase flow behavior and enables a comparative assessment of
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fracturing performance across wells with varying flowback characteristics. It provides critical technical guidance for post-fracturing

evaluation and high-efficiency development of block Y and similar deep shale gas reservoirs.

Keywords: deep shale gas reservoir; hydraulic fracturing; water blocking; gas-water two-phase; flow model; dynamic analysis;

fracture network parameter inversion; effectiveness evaluation
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Table 3 Summary of inversion results for fracture network parameters from 10 typical wells
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