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Flow Back Mechanism Study of Multi-Stage Fracturing
of Shale Gas Horizontal Wells

Jiang Tingxue' , Bian Xiaobing' , Wang Haitao' , Liu Zhiyu®
(1. Sinopec Research Institute of Petroleum Engineering , Beijing,100101, China; 2. College of Pe-
troleum Engineering ,China University of Petroleum (Beijing) ,Beijing,102249,China)

Abstract: At present, flowback management after fracturing of shale gas horizontal wells mainly de-
pends on field experience. By combining gas reservoir simulation model and wellbore flow model, multistage
fracturing flowback pattern of shale gas horizontal wells was simulated preliminarily. Based on the orthogo-
nal design method,13 factors including rock matrix, fracture, and production are taken into consideration.
The results indicate that the factors affecting flowback recovery rank in descending sequence as viscosity of
gel breaking fluid, pressure coefficient, bottom hole flowing pressure, total stages, fluid volume injected per
stage, half fracture length, flowback rate, flowback time, fracture conductivity,irreducible water saturation,
fracture shape, propped fracture profile,and adsorption gas content. To optimize flowback effect,controlla-
ble factors among those mentioned above can be used to adjust fracture treatment parameters,and the un-
controllable factors can be used in well and interval candidate selection. The research results have been put
into application in shale gas fracturing in Jiaoshiba Block of Fuling in Chongqing, the flowback and produc-
tion effect after fracturing is very encouraging, where gas production of several horizontal wells reach more
than 100,000 m®/d after fracturing,and the decline rate is very low.
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Fig. 1 Sketch map of fracture network
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Fig. 2 Change of production with fracture width
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Fig. 3 Pressure distribution during flowback
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Table 1 Basic parameters for flowback simulation
E 4 o H E o OHE
SR 2000 mX1 500 mX60 m T2 19255
1o 4% 2 e 122X 75X 10 el /m 20
HhZ#E 1/ MPa 30 FEHE A/ m? 1.900
ErS R/ (md e 1) 3.91 AFFHEZEEEGE / (mPa + ) 4.0
WA/ (md - D) 1.26 W 2L FR L / (mPa + s) 0.5
FHBIER/ D 0. 100 AR /m 300
SFIFLBREE, %6 4.6 e HLRE S/ (D + cm) 2
WG S KA, Y 25 FEIE i/ MPa 22

FIET 13 AR R AR, R R I3 M,
U TE H AU 7 S B2 s 31 (R 159 L) L i

RS . ik, R IE S B HE AT T R i
B AT 27 D J7 5 HAR IR 2.,
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Table 2 Orthogonal design for flowback simulation

D R sE ML R/ REETH/ PRRE/ BBEA BEREE/ Eh WA HHEER Sk RHE éi%%'}
B m (Decem)  MPa  #/m*  (mPa-s) FE .70 H/m® FE.% L felIa|
1 12 g 200 1 19 1 200 0.5 0.8 20 24 25 SrEDRHE Sses
2 12 P 200 1 22 1 800 1.0 1.0 40 84 40 KFH3IANH 2/3 s
312 Pk 200 1 25 2 400 10.0 1.2 60 144 55 KIRRAE 1/2 sETAR
412 Ehusk 300 2 19 1 200 0.5 1.0 40 84 55 XHRAE 1/2 g
5 12 e 300 2 22 1 800 1.0 1.2 60 144 25 SrEDRHE Lepken
6 12 sk 300 2 25 2 400 10.0 0.8 20 24 40 I3 2/3 HEmM
712 % 400 3 19 1200 0.5 1.2 60 144 40 X3 2/3 s
8 12 M5k 400 3 22 1 800 1.0 0.8 20 24 55 SeHRAE 172 T
9 12 MLk 400 3 25 2 400 10.0 1.0 40 84 25 SrEDRHE Lepkrn
10 18 2% 300 3 19 1 800 10.0 0.8 40 216 25 X3 1/2 smM
11 18 4% 300 3 22 2 400 0.5 1.0 60 36 40 RIRRAE S R
12 18 fi-5% 300 3 25 1 200 1.0 1.2 20 126 55 SrHMRHE 2/3 e
13 18 sk 400 1 19 1 800 10.0 1.0 60 36 55 SrHMRHE 2/3 g
14 18 sk 400 1 22 2 400 0.5 1.2 20 126 25 X3 1/2 smM
15 18 8% 400 1 25 1200 1.0 0.8 40 216 40 RIRRAE s
16 18 [k 200 2 19 1 800 10.0 1.2 20 126 10 EFpAE s
17 18 M%k4k 200 2 22 2 400 0.5 0.8 40 216 55 SrHMRHE 2/3 4T
18 18 M4k 200 2 25 1 200 1.0 1.0 60 36 25 X3 1/2 5w
19 24 5% 400 2 19 2 400 1.0 0.8 60 168 25 RIRRAE 2/3 g
20 24 %% 400 2 22 1200 10.0 1.0 20 288 40 SZRMRHE 172 ZEiHFR
21 24 PA—%% 400 2 25 1 800 0.5 1.2 40 48 55 XI3AH H4s
22 24 sk 200 3 19 2 400 1.0 1.0 20 288 55 XH3IAMA Smm
23 24 Eisk 200 3 22 1 200 10.0 1.2 40 48 25 RIRAE 2/3 s
24 24 KGIuBk 200 3 25 1 800 0.5 0.8 60 168 40 SZRMRHE 1/2 SR
25 24 [MZKEE 300 1 19 2 400 1.0 1.2 40 48 40 SZHERRHE  1/2 gEmAR
26 24 [M#%E 300 1 22 1200 10.0 0.8 60 168 55 KIF3AH gEm
27 24 sk 300 1 25 1 800 0.5 1.0 20 288 25 LFAE 2/3 MR
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Fig. 5 Daily and cumulative gas production under different
pressure coefficient during flowback
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Fig. 6 Daily and cumulative water production under different

pressure coefficient during flowback
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Fig. 7 Flowback rate under different pressure coefficient
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Table 3 Impacts of the 13 parameters on cumulative gas pro-

duction
28 Flit F il SHE B
B 18. 347 5.14 ITE=
U 17.426 5.14 1T
ELH SIS 2.427 5.14
SVifEH 14. 488 5.14 [T
FEI IR 13. 857 5.14 g
HBE AR 2. 880 5.14
T J2 A s 13.736 5.14 iTES
JE 1 R H 175. 970 5.14 e
Rt S 25. 204 5.14 e
H i 1.878 5.14
PR K AR B 0. 694 5.14
R HERAL 2. 658 5.14
eIl 32.544 5.14 [T
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Fig. 9 IPR curve of water phase for the example gas well
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