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Study on proppant—fiber cluster structure and settling characteristics for full-domain

stimulation technology
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Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 3. Chengdu LEPS Technology Co., Lid., Chengdu,
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Abstract: The concept of "full fracture propping" aims to improve fracture placement morphology by the efficient placement of main
fractures and hierarchical propping of multi—scale fractures, effectively addressing the limited effective propped volume in unconventional oil
and gas reservoirs. Using proppant—fiber clusters instead of pure proppant as the basic transport unit in fractures can effectively increase the
lateral migration distance and vertical placement height of proppant in main fractures, serving as a key technical approach to achieving
efficient placement. This study systematically investigated the structural characteristics and sedimentation mechanisms of proppant—fiber
clusters through experimental methods, establishing a physical model of the cluster unit network structure and revealing the sedimentation
and placementmechanisms of clustered bodies within the main fractures. The results indicate that proppant—fiber clusters are a composite
system jointly composed of a fiber framework that traps proppant particles, a filamentous network of friction reducer polymers, and a flaky
structure of stabilizer. Characterization of cluster units and their size distributions revealed that increasing fiber mass fraction and length
facilitates the formation of larger cluster units.Specifically, the average proppant placement height increased by 116.6% with the addition of
0.5% fibers compared to the proppant—only system. At 30 seconds of sedimentation, the average sizes of the cluster units formed by 6 mm
and 12 mm fibers are 2.15 mm and 4.26 mm, respectively. However, the relationship between slickwater viscosity and cluster size is

nonlinear. Transport experiments in the multi—stage fracture show that increasing fiber mass fraction and fiber length can elevate proppant
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placement height in the main fracture, but fiber—induced proppant blockage occurs at fracture intersections. Therefore, optimizing material

intrinsic properties and injection parameters is of significant engineering importance for realizing full fracture domain propped technology

centered on proppant—fiber cluster transport. The research findings also provide theoretical support for the optimal design and field

application of fiber—assisted fracturing technology.

Keywords: unconventional oil and gas; full fracture propping; proppant; fiber; proppant—fiber cluster; transport characteristics
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Table 2 Experimental protocol for dynamic transport of proppant-fiber clusters
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Fig. 2 Observation results of meso—structure of proppant—fiber clusters
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Fig. 3 Physical model of proppant—fiber cluster network structure
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Fig. 4 Comparison of settling time and bed height of proppant—fiber clusters under various factors
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Fig. 5 Proppant—fiber cluster transport and settling at varying fiber mass fraction
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Fig. 6 Placement effect after 10—min settling at different fiber mass fraction
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