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Evaluation on sand carrying capacity of commonly used fracturing
fluid in the single fracture by hydraulic fracturing

Wen Qingzhi, Li Yang, Xu Xi, Li Meng, Zhan Yongping

(School of Petroleum Engineering , China University of Petroleum(East China) , Qingdao City ,Shandong Province ,266580, China )

Abstract: Hydraulic fracturing is an important technical method for improving the reservoir production , whose aim is form-
ing fractures with high conductivity. The shape of sand banks developed by the settlement of proppant particles determines
the stimulation performance. Large scale visible fracture simulator was used to carry out the proppant settlement stimula-
tion experiment based on abundant theoretical researches and scarce experimental studies in China. The sand carrying ca-
pability of four kinds of commonly used fracturing fluids, including slick water, linear gel, fiber liquid and crosslinked flu-
id, have been evaluated after the shape of sand banks, and the proppant settlement velocity and horizontal migration veloci-
ty were analyzed. The results show that the slick water can develop short and high sand banks , so it has the worst sand car-
rying capability. Crosslinked fluid can develop long and low sand banks, which is also the most gradual one, so it has the
best sand carrying capability. The sand carrying capabilities of the linear gel and fiber liquid are between them. The hori-
zontal migration velocities of proppant particles in four kinds of fracturing fluids are 78 percent, 85 percent, 91 percent and
95 percent of fluid velocity, and the settlement velocities from high to low are slick water, linear gel, fiber liquid and cross-
linked fluid respectively. So the appropriate fracturing fluids should be chosen based on the reservoir parameters and the
types of fractures in the field.
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Fig.1 Large scale visible fracture simulator
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Fig.2  Shape of sand bank developed by four
kinds of fracturing fluid



$ook: 4l

TR DR A AR T R vhiy TR OB O P REIT A -125-

%1 FERERFRRAERRERLE
AR REE

®3 ARMERTHEERKERE
ARSI HRRE E

Tablel  Settled sand of the slick water in different parts Table3  Settled sand of the fibre fracturing fluid in different

of the fractures at different time cm parts of the fractures at different time cm

il /min - 40— %L. %L. — %L, %Lr — %Lr %L( —1, ] /min  Z44% 11— %L[ %LI — %Ll %Lr — %Ll %L, —1,
0~0.75 13.0 10.3 3.0 0.5 0~0.75 9.1 12.6 11.3 9.2
0.75~1.5 12.0 10 3.5 0.7 0.75~1.5 9.4 13.1 11.9 9.2
1.5~225 11.5 9.5 4.5 0.8 1.5~2.25 8.0 11.3 9.2 8.7
225~3 10.5 9.2 5.0 1.0 225~3 9.9 12.6 11.9 9.4
At 47.0 39.0 16.0 3.0 ait 36.4 49.6 44.3 36.5
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Table2 Settled sand of the linear gel fracturing fluid in
different parts of the fractures at different time cm

i l]/min - 40— %Lr iL[ — %Lr %Lf — %Lr %Lf —1L
0~0.75 10.4 13.6 10.0 6.9
0.75~1.5 10.9 11.8 11.4 9.6
1.5-2.25 13.1 12.3 11.4 10.9
2.25-3 10.5 10.4 10.3 10.2
At 449 48.1 43.1 37.6
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Table4  Settled sand of the crosslinked fracturing fluid in
different parts of the fractures at different time cm

Sl /min - 244E 11— %L[ iLl — %Ll %Lr — %L, %L[ —
0~0.75 4.4 5.8 6.2 4.8
0.75~1.5 4.4 5.5 6.7 5.2
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At 13.9 23.0 27.4 23.1
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Fig.3 Average settling velocity and average
horizontal migration velocity of

four kinds of fracturing fluid
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