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Abstract: Most of the low permeability reservoirs are tight and shale reservoirs , with small pore, fine throat and high filtra-
tion resistance. During the fracturing fluid flowback process, a great quantity of the fracturing fluid is retained in the layer,
which causes the low fluid flowback. The mathematical model of fracturing fluid flowback was built based on the microscop-
ic percolation of the capillary bundle model to study the influencing factors of fracturing fluid flowback in different diame-
ter capillaries. Core test was done for natural cores in Fan 154 block of Shengli oilfield to research four influencing factors
on flowback rate, including core permeability, oil viscosity, flowback pressure difference and interfacial tension between oil
and fracturing fluid filtrate. The results show that the core permeability has greater influence on the flowback rate. When
the permeability decreases from 1.276x10™ um® to 0.13x107 wm’, the flowback rate declines by nearly 20%. When the oil
viscosity decreases from 6.459 mPa-s to 1.192 mPa-s, the flowback rate increases by nearly 15% , and the flowback rate
has the same increment when the interfacial tension between oil and fracturing fluid filtrate decreases from 14.617 mN/m to

0.021 mN/m. The flowback rate increases with the flowback pressure difference. But when it is higher than 8 MPa, the flow-
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back pressure difference has smaller effect on the flowback rate.

Key words: fracturing fluid flowback ; capillary flow; flowback pressure difference ; interfacial tension; flowback rate
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Fig.1  Process of displacement of fracturing fluid
by formation oil in the capillary

BN T AH -5 HE 24 YRR I
BANE PRI EA A

HAHAET

dx rz(Pl _Pll) B rZ(P; _pz) B rz(pl _Ply +p2, _Pz)
dt T 8uax 8u(L-x)  Sux+8u(L-x)
(1)
XP (D) #4753 B A8 ARy, AT A IR HERL FE vh
mE@—Fﬂ@ﬁmﬁﬁuﬁﬁ
e
T K, = H
M L, (2)
Hrp
p.=p —ps (3)

HSe A AR i on REAR AR B B 405
A AR AN [R] T 40 v A M 2= il — PR SRR I T
G E RIS BOR HRR 1 R

S(r)

LZ

1.2 ERFBRFBHERZMEZZRSH

HR A 37 iR HERA AL, h F =K (2) At
(4) X IR HEZ R 2 AT 08 . B A0 oA B L A
SHETE  EAE R KE N1 m, 4250524 0.05,
0.1,0.3 F10.5 pum, HoJZ TR BE 4 2.0 mPa-s, 34
JEKGE R 1.0 mPa- s, B A0AE R P o FE 224 0.175
MPa, i YRR B4 rhilk S 2l a
Ui, IR HEAT PGS R, AR R T A0 SRR R A
JE SRR B R HEFE 22 Fn 3w 3k 1 S5 S 8506
SEBDEOR HEZR 510

JE 5 BOR: Eﬂm%ﬁLﬁz%Fﬂ

Y B VRO B A RS T (1 2a0) | 302 R R R 249
DR VRORY BE RO, TE B A4S v Bl i AR RS R BEL T
R, FEAH R HE R 25 F , e 284 Y U8 VR IR HE % b
No BHIE, FEARHE AR, e 2R I A IC , 2
TR UG VRORG AT, 1R HERCR g

REE = FERWIE R HE R B HE R 23
KR (EI2b) o iz HES B BRI E T, S
RHEFE 228/, A BB A B /N RALBR b
JE LW DE AR, Bl 1R HE H 25 38 0K, 32 v ik
B /INFL B ) B4 B 8 e SR B Rt o PR
JEREBIE R HER T o

WEM—ERBRRFTRA M E0—
JEZEBIE W ST 5K 7 R RRATR , Fe 240K 18 R HE 30

f= X 100% (4)




<124+ o H

5OR MK

20174F1 H

85

80 -

B, %

75 1 1 1 1 )
0.5 1.0 1.5 2.0 2.5 3.0

WEURL £/ (mPass)
a— & 2L U8 RS

80 -

RHEE, %

75 -

70 1 1 1 )
0.05 0.1 0.15 0.2 0.25

IR HE K 72/ MPa
b—i& ik %

84

RHEE, %

82

80 1 1 1
0.01 0.1 1 10 100

Gk 71/ (mNem™)
oM 2 h — P 2 90 T T 9K
B2 EAEREBRDPAFEZMEZTH
EHBERIRHEE

Fig.2  Flowback rate of capillary bundle model under
different influencing factors
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Fig.3 Flowback rate of natural core under
different influencing factors
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