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Fracturing technology for improving fracture control volume in tight gas horizontal wells
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Abstract: Horizontal well tight cutting can shorten the seepage distance ,and with the reduction of fracture spacing,the investment cost
increases indirectly by increasing the number of segments. The displacement of multiple clusters of perforations is diverted, and the
displacement of single clusters is reduced, resulting in low opening degree of multiple clusters and different crack expansion, which in
turn limits the “sewing control volume” . The research results of “dense cutting + plane circumferential perforation + large displacement
high sand ratio plus sand” can improve the seam control volume fracturing technology of horizontal wells and show that multi-cluster
flow limiting perforation and interlayer temporary plugging technology can improve the cluster density, control the total number of holes,
and ensure the uniform opening of multiple clusters. Plane circumferential perforation technology avoids the formation of multiple cracks
near the well and realizes the effective expansion of a single cluster and a single seam; The large-displacement and high-concentration
sand adding technology ensures the uniform expansion of multiple clusters of cracks and improves the diversion capacity. In 2020, three
horizontal wells were tested at the tight gas site in Jilin oilfield, which confirmed that the efficiency of planar circumferential perforation
was 30. 7% higher than that of conventional spiral perforation. And the maximum sand adding speed is 3. 8 m’/min, the highest sand
ratio is 61%, and the industrial air flow is obtained after pressing, and the highest is 16.2x10* m®, obvious effect. This technology
provides a reference for the efficient use of unconventional resources and the development of benefits.

Keywords: Horizontal well; Dense cutting; Multi cluster flow limiting; Interlayer temporary plugging; Plane circumferential

perforation; High sand concentration sand addition; Fracture controlled volume fracturing; Tight gas
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Fig.1 Schematic diagram of plane circumferential
perforation (3 holes)
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Fig.2 Schematic diagram of plane circumferential
perforation (4 holes)
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Table 1 The perforation efficiency of DS106 well with different perforation methods
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Fig.3 Relationship curve between construction
displacement and throttle pressure difference
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Fig.4 Fracture profile simulation diagram with small
displacement and low sand-laying concentration
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Fig.5 Fracture profile simulation diagram with large
displacement and high sanding concentration
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