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Research on inter-layer temporary plugging steering process

technology for shale reservoirs
XU Hao, YUAN Jinghua, HU Kangcun
(Downhole Operation Branch of Daqing Oilfield Company Lid., Daging Heilongjiang 163453, China)

Abstract: In response to the characteristics of Daging Gulong Shale-type reservoirs such as rich phyllite, low horizontal
permeability and inability to flow in the vertical direction, it is necessary to increase the pure pressure by temporary
plugging steering fracturing technology. The degree of fracture complexity is further increased using the temporary
particles to seal the borehole and force the fracturing fluid to turn. This paper analyzes the force and pressure changes of
temporary plugging particles in the wellbore and near the shot-holes before and after temporary plugging, proposes the
equation of motion of the temporary plugging particles, establishs two parameters to evaluate the setting effect of
temporary plugging particles, sets the standard to evaluate the temporary plugging steering, develops the dosage design
method of temporary plugging particles, and studies the sealing effect of temporary plugging particles in the process of
fracturing construction for horizontal wells in shale oil test area. The field test results show that the efficiency of
temporary plugging reached 66.7% , the setting efficiency reached 74% and the temporary plugging particle efficiency
reached 34%. The fracture initiation position or extensive direction is obviously different after temporary plugging, the
shot-hole sealing is effective, and the purpose of fracture steering is realized, which provides theoretical support for the
future work of fracturing for shale oil reservoirs.

Key words: shale oil; segmentation fracturing for horizontal well; temporary plugging particles; temporary plugging

steering; setting effect
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particles in wellbore
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Fig.2 Finite element model and results of differential

stress simulation
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Fig.3 Schematic diagram of shot-holes and hole abrasion
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Fig.4 Relationship between displacement and pressure

rising of the temporarily plugging particles
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Table 2 Basic parameters of temporary plugging

steering fracturing in Gulong shale oil layers
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Table 3 Basic parameters of fracturing in Well B
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Table 4 Setting effect of temporarily plugging particles in Well B
B BPALEC BRI E BOBUREL MENURIHER ARGHEW BIESL BRIPEIEW O SIPREIEm AR IR
# &/ #&/mm it/ (m*min')  fLE/A /A WIEZE/MPa [EZE/MPa  #/% W&/ %
2 46 22,18,15 20,20,15 8.1 27 20 3.0 3.7 74.07%  36.36%
4 61 19,17,15 20,20,40 6.4 18 6 3.0 0.2 33.33% 7.50%
5) 50 19,17,15 25,40,20 6.0 20 17 3.0 4.7 85.00%  20.00%
6 50 22,19,17 30,40,20 10.0 23 18 3.0 2.7 78.26%  20.00%
7 50 22,19,17 30,30,30 8.7 22 19 3.0 5.0 86.36%  21.11%
9 50 22,17,15 35,30,10 7.0 29 21 3.0 4.2 72.41%  28.00%
10 50 22,19,17 25,30,20 7.1 28 20 3.0 3.8 71.43%  26.67%
11 50 22,19,17 25,30,20 7.0 16 16 3.0 10.8 100.00%  21.33%
12 50 22,19,17  25,30,20 8.0 25 21 3.0 6.5 84.00%  28.00%
13 50 22,19,17 25,30,20 8.0 24 20 3.0 5.2 83.33%  26.67%
14 50 22,19,17 20,30,20 8.3 21 19 3.0 8.1 90.48%  27.14%
15 50 22,19,17 25,30,20 8.3 23 20 3.0 7.0 86.96%  28.57%
16 50 22,19 35,10 6.9 24 21 3.0 7.0 87.50%  46.67%
17 50 22 30 10.0 26 21 3.0 4.0 80.77%  70.00%
18 50 22 30 10.1 35 20 3.0 1.9 57.14%  66.67%
19 50 22 35 10.0 27 16 3.0 1.6 59.26%  45.71%
20 50 22,19 30,10 10.0 31 24 3.0 4.2 77.42%  60.00%
21 50 22,18 30,15 10.0 26 6 3.0 0.1 23.08%  13.33%
22 50 22,18 30,15 10.0 43 / 3.0 2.3 / /
23 50 22,18 35,20 10.0 27 24 3.0 8.1 88.89%  43.64%
24 50 22,18 30,20 10.0 36 21 3.0 2.3 58.33%  42.00%
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Fig.5 Comparison of microseismic response before and

after temporary plugging in section 11
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