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Research and Application of Multi-scale Support Mechanism
in Tight Gas Reservoir
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Abstract: Tight sandstone gas is an important unconventional natural gas resource, which requires fracturing to achieve effective
development. In this paper, the tight sandstone outcrop cores in the Sichuan Basin are selected, and the rough fracture rock
samples are carved to carry out multi-scale fracture conductivity and proppant backflow experiments, and analyze the influence
of conductivity and proppant backflow. The results show that in order to obtain stable conductivity, the main fracture near the
well needs to have enough proppant to provide a larger remaining fracture width, and only a small amount of small particle
size proppant in the shear fracture of the far well can be effectively improved. For main fractures filled with proppant, the
fracture conductivity has the critical closure stress and critical proppant concentration. Adding fibers to the proppant packing
layer increases the sanding critical flow velocity by an order of magnitude, which can effectively prevent proppant backflow
in fractures after fracturing. The multi-scale support concept of tight gas reservoirs has achieved significant stimulation effects
in the fracturing engineering practice of tight gas reservoirs in the west Sichuan Depression of the Sichuan Basin, providing
effective support and reference for the economical and efficient development of tight gas reservoirs.
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Fig.1 Multi-level fracture bodies formed after fracturing
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Fig. 2 Process of carving rough fracture test rock samples
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Fig.3 Sandstone sample made by carving
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Fig.4 Fracture conductivity test scheme

K VG R AR 2 A AT A 2L 4% S I g
M R 58 (] 5) e 248 T i fie 1 SL 56, Il A
ﬁn‘F[lZ 13] .

(1) K AF 7 55 70 6F TR 3 25 B 570 OF &
B Hh, DR 78 00 32 I Sy 0 A S O v A R
(NS

(2) Fg B R Ur AL R T I = N, A
HREZ B T B B SR R T BR T
T b T PN 2E .

(3) 20 b 09 S U 2B AR SR T R &
b R DAL A LR, R SRR, 3271
WORHLT OB, B2 E R A S 3



134 B A K F PR RAFR)

2022 F

77, JINEE A 3.5 MPa/min,
(4) A TR, EER T AT S

ZEER) IR S i . DUGH A ARE X IS5,
AT RERE 2 P S 15 248 SR RE T RO A LA

(@(@I - IEIETE R
it it
O s
N,

B 5 RESTEEANKRS

Fig.5 Fracture conductivity testing system
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Fig. 6 Test results of propped fracture conductivity (40/70 mesh ceramsite)
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Fig. 11  Effect of fiber concentration on the sanding critical flow
velocity and conductivity with rough fractures
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