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Abstract: Proppant backflow is one of the key factors causing damage to the conductivity of artificial shale fractures, and a
quantitative characterization of proppant backflow under actual stress loading conditions is required. In this study, an in-
house developed conductivity test system was used to simulate the proppant backflow during fracturing fluid flowing back by
adding a proppant backflow chamber module, and long-term conductivity comparison tests of shale artificial fractures with dif-
ferent stress loading methods ( variable confining pressure test and variable flow pressure test) were carried out. The results

show that different stress loading methods have similar effects on the amount of proppant crushed and embedded, but the
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change of proppant backflow rate with confining pressure is about 4. 46% , which is inconsistent with the field proppant back-

flow data. Under the variable flow pressure test, the proppant backflow rate is 20. 53% with the flow pressure 20 MPa, and

the backflow rate decreases with flow pressure decrease ,which is Consistent with the field proppant backflow phenomenon. In

addition, ignoring the backflow of proppant will lead to a low damage rate to the fracture conductivity, which is not conducive

to the formulation of construction plans. Therefore, an accurate test of the hydraulic conductivity of artificial fractures in shale

should adopt the variable pressure test method, which is more consistent with the actual stress loading, in order to better re-

flect the influence of proppant backflow on the hydraulic conductivity.

Keywords : shale; artificial fractures; conductivity; proppant reflux; sand paving
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Fig.1 Preparation method and process of rock sample
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Table 1 Preparation results of rock samples under different experimental conditions

SRR K/ TR/ %ﬁ@ﬁ%& HugvifgE,  HIRHEIRD i b5 SRR bR
cm cm J#/(kg-m™) mm /g /g iR/ /g 2/%
CP-1-1 3.98 2.54 2 1.37 2.02 52.38 54.42 2.04 0.91
CP-1-2 2.87 2.54 2 1.37 1.46 36.59 38. 06 1.47 0.94
CP-1-3 2.63 2.53 2 1.37 1.33 32.86 34.18 1.32 0.81
CP-1-4 3.24 2.53 2 1.37 1.64 40. 42 42.05 1.63 0.57
CP-1-5 3.61 2.51 2 1.37 1.82 45.51 47.33 1.82 0.24
FP-2-1 4.59 2.54 2 1.37 2.33 62.28 64. 63 2.35 0.77
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FP-2-3 4. 60 2.54 2 1.37 2.34 60. 19 62.53 2.34 0.09
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Fig.5 Long-term conductivity of artificial fractures with

time under different confining pressure conditions
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Fig. 6 Proppant status under different confining pressure conditions
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Fig.7 Proppant migration before and after experiment and damage rate of conductance capacity
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Fig.8 Long-term conductivity of artificial fractures with

time under different flow pressure conditions
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Fig. 10 Proppant migration status before and after experiment and proppant

status under different effective stresses
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conditions under different effective stresses
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