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Flowback patterns and regimes for deep shale gas wells after fracturing in WY block
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Abstract: A rational flowback regime for deep shale gas wells after fracturing can significantly enhance well production and extend the
stable production period. By utilizing field data from 91 shale gas wells in the WY block, through the methods such as key well selection,
tracer analysis, and case studies, the flowback patterns of shale gas wells after fracturing in the WY block were delineated, and a
flowback regime was established. The results show that the fracturing-soaking-shut-in and fracturing-soaking periods typically range
from 500 to 1 500 hours. Most wells began to show gas breakthrough within 48 hours, with a flowback rate of less than 1%. Test
production and unit pressure drop production after six months of stable production initially increased and then decreased with longer
fracturing-soaking-shut-in periods. The period to achieve stable production and the period to show gas breakthrough decreased as
soaking time increased. For wells targeting the second layer of the Longmaxi formation, a fracturing-soaking-shut-in period of 1 000 ~
1 200 hours is recommended. There exists an optimal test flowback rate, and choke adjustments should follow the principles of

¢

‘optimal test flowback rate, sand control, and pressure control”. The research results provide a new idea for establishing flowback

regimes for deep shale gas wells after fracturing.
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HR A8 . —Jt] — S BF 8] ] 2 el e s () 1T 9 AT
50 - O3 (8] A IR H 3, 91 B o R 4k, )
SR EsF [i] = i) 56 15 ] — i 284 — 56 - B i) 5 @ )
A SR (H 5 A B B 8, AR B8 483
WY e B H 3 3 7 2 5 I A ] K 384 h; B
A ()R S O AR 4R S i WY X
B BRI S 2 G 5[] 54 264 by @75 i 2430
14K >1 200 b, WU ) 76 P 4 453 05 B AT (32 F

B2 40 h) , # TE 5 W A I @4 R 2R

A <480 h, Nl 15k E] > 240 b, H 8 380GR HE 1 18] 6
W20 336 h B HITTE] , bah, i n] AR P8 B 3 -
B HE — 0 — 5 Bsf [) S 75 76 FE 2 90 B i 86 00 18 B0

HEATHI IR
3 HBEEREENTE

GUAAEZ T F R RN LUESR EUR 2 HAR,
HE TR S PR HE R4 e PR AR iR HE
s



24070000226008 E 40 08 X B, tbd

$334% a4 XA WY DXCERIRZ DU T 5 3R HERL A il BEIF S 5

3.1 MR HEER K BE

WE S JiRs 4 ASF G305 I A DM 2%,
P T T TR T A e ) — Bk, 32 S A RIA S R
e, RUEEINIE, =0T IR WA 4 A
3 A A S B I 0 3t AR HE 3 1 1 o 4
HnfE >, A iR R, 23.32.,25.24 F
BB R HER 25 R 36% 21% 25% 28% ,
AFPEG e R HER A B 25 5, SRl % &
PR )| b B R A 0T X AR I LR HER Y
RHERALT 20% ~40% X 8], P2 S R,

Vb, B AR 4~6 RIS 28 ~ 32 B, XS B AT H
IR T2 M i 45 10, o RARMEER B E
BEOBK 42~50 m SRR 4~5 7 FEAIIE 8.9 m, [A]
IERE Y36-6 M5 2~3 .22 ~27 Br, XS B o0 I
WJHMEERE L3 NZE A EBK 51~73 m, 5 4~6
e, I FE IR 10. 2 m FEKSE B I 19 77 5
FE A=A e gl 7 iR A2k AT 6 &R
BETE 0.7 VUL, B 0] LUE 9 0 H 2 7 A fe
PR L, R S AR HE R AT LA e

30

PR G /%

2k

® Y366 -
- -D2- 1WA LR, R=0.79

HD2-1

“Y36-630 A4k, R=07

.
’ ..
. . ‘.
. m
.

.
o0,

¢

28 W W23 FE = ~W2TEEMAHE =044
26} ©® W2FE - ~WRTEAHABK =071
24 A WSTE - ~WSFERIAMLSE =058
2+ 7 wzﬂﬁ W2 A A MR, =028
« 20
£ 18F A "-AL
2 16} |
o 14 ’ N
i i ‘@’ -
Lol A8 ... Lem
Egl Vv o . " -H A -
o Hea »
4t .
2+ [ 2
O 1 1 1 1 1 1
0 10 20 30 40 50 60 70
PRIBRHER/ %
5 IR HER 5K = 2 ME K

Fig.5 The correlation between flow-back rate and
test production

R T 2P AR HER 5 R R DG R
ZRIX Y36-6 F A1 D2-1 H: Y 7 i 770 B8 147 43 AT
REBL T oG LA B S RUR HE SRR Y
W, BF Y36-6 A1 D2-1 it 2] 43 BE i BORE B0 1F
PR B RN R S R LR AniEl 6 TR

1l © ® Y36-6
HD2-1

12F
N o
St e 1
3 |

]

i 3 e m
r ",

6,
R Py ]

41+ ™ u [ ]

2 o, Y

0 .l . 1 1 1

0 5 10 15 20 25 30

TR /%

Be6 £MERBRLGHTRASILEFSHEXER
('Y36-6 BXAERTE] 2023. 5. 18 8:00;D2-1 EXFEATiE)
2023.2.22 20:00)

Fig. 6 Relationship between the percentage of tracer fluid
production and gas production

AT LU A H S R0 BRI WA B Y
FHICME . XS PN O 4 B Y 1 28 T 20 F b o 2% 1 A
], FETXAEE X D2-1 I 32 B R 24 Bk 17 0

05 1 1 !
0 2 4 6 8 10
TR /%

E7 #RIBHE—BNERETEN~®4tES
R &KX R (Y36-6 BUEERTE] 2023. 5. 18 8:00;
D2-1 BUHERT 1] 2023. 2. 22 20:00)

Fig.7 Relationship between the percentage of tracer fluid
production and gas production

HRAE AT AR HEREAE 40 M, WY DX B0 3K, i i
FEHR 3~7 mm(BREAZENE) . DL W32 5 41,
W32-3 ZEMAHT — ELR A 4 mm JH R HE (BR4H %€
BB, BN RR HER R (12% ) |, S 20 &
M 5.58x10* m*/d; W32-4 ZEIART— ELRH 7 mm
TR HE 25 d (BRI ZERY B ) , 5 B0l iR HE R
(39.67%) , F MK~ f2 R 2. 17x10° m/d; W32-8
TEMHAHT 352K 3.4.5.6.7 mm IR AR (BRI %
MrBE) |, i i 8. 05%10* m*/d, FrLAEEYAE
AT (BRIAZERTE) IR 7 mm G IR 4

R 5 P 0 3 AR HE = 0T L 8 K 7 e ) B
W, AR WY DX R AN (] e W o] B B Bsf ) P
RHERS 3 mm JHBE A, ST 32 DR B,
BRI BT B B ] PR HER 5 3 mm T BE LU AE
BT FEAS B SR R HE R TR 2 10 A L i
PRI HEZE = x, (3 mm JHBE ) xR HERT ] +1. 48x,
(4 mm ) <R HEEFE] +2. 12x,(5 mm JHHE) <3z HE
A TR +2. 76x,(6 mm B ) xi& HERS ] +3. 19x,(7 mm
TE ) xaRHERHE], x, FRFE 3 mm JHBE BN A R] 3R
HeZ il — 1 IE AR HEH R B, AT #z A 5K,
HIAE A0 AN [5] e 5 o] 7 R HE B T 5 £ D03k



24070000226008

6 W 2.4 w i,

08 X B, tbd

2024 £ 8 H

RHER A EAE T 2 BEAR I
3.2 BEGERRRE

PEFET 15 12022 2 J5 ik =/ BT
W6 91, TR BRI, 8 RS Th Y 1
I A5 AN TR) e T T I A R An SR 2 B
o FRHRC T 2 mm JHIBE 96 A0, RV B
[l<72 h BH, FFHR A 2 mm R HE

2 AEEHNTHEBEREREXD

Table 2 Recommended size of nozzles for different pressures

1 E F1/MPa HEAE I /mm ®/i
4560 23 JaIERH <72 b
iy DRiEl A
40~45 345 < !
3540 456 -, IR A 2 mm
e JHE IR HE
<35 5.6.7

MR A ZE i 0 1 ADFR B 40 1 AE 77041
h 3N HERT HMUR I B A
FER/DAD b U E I B RO IR, R
P 50 O GETH B , I ZE /TG B D S 24 0
K 12.59%10% m*/d 3R AR B 1 400. 44 x
10" m’ s FHZEFT D - 5 A H-F- 24000 & 9. 68 %
10* m’/d SFEHEAE 277 1382, 59%10* m? s FZE R
WM e 7. 12x10° m*/d 2 2 4R B e
1185. 13x10* m’, o] LAFE H3 4 ZE 1y Jo ol il /0 1
FEP 34 AR B e T A A s O
DAL AR HE ] 1 2% G R D

FEI R HER) B R 45 Fe 5 1 B oy O R A I Ak
X I BB IR 56 A A, ST Il 37 I A 3 ki
AN TSR A BAR 5 R EUh Y, BARANTE 4
INRENR I R /N BE R HE (2~ 4 mm) |, (HREAS
THIBES (%) 47 S8 1 [B) RN 5 e ) ML T V6 A 4 1 BRI 2%
2, RIS WY XHe 50 DGR , BR6 4520
W P ESF [] P 20 AL RN R4 AL, WY XRS5 4%
T8 1) A HsF (0] 60 B 48 s AL T2 A0 DA T

(1)3 .4 mm BB R Z 5050 >72 h, 45
31,76 3 mm SR EE <72 h 59 17 3k, 2800
bt 94. 1%, € 1 3 B &0 35 450G O o L
23. 5%,@@?%/@ 3 mm.4 mm WM 5>72 h B
24 T HEERTH RS 5 E 25% , KR53 0 T A
SRR WP ISR G 8. 3%, Hirh — b sg b
W26-2,i%ZH 3 mm Ml 4 mm ¥ B9 B R
84.5 h #187 h, 5 72 h 4%ik, A, 4 mm BT
72 h, B 3 mm SRS K >72 b, W] BB R AERD
5,0 3 1) W24-1 Fl W31-9 H,

(2) AT 2 mm /Hﬂﬂ%,mﬂrﬁ%%ﬂ 2 mm #l

3 mm BT P EAT K >72 h, W13 3 R, W32-4,
W31-8 P03 2 mm F1 3 mm (K <72 h
PIEFZERTE AL T RPE 1M 2 mm A 3 mm W £
B >72 h (R D s A

3 3 mm 4 mm EEERNKSHBET (5 H)

Table 3 3 mm or 4 mm nozzle use hours and sand out
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5 2mm I K/h 3 mm BH/h 4 mm /D FFZERTHTRME AL

W25-6 51.5 54.5 0 b
W25-8 53.5 24.5 0 TRy
W34-3 37 41 93 Db
W34-2 27 23 40 -
W32-4 0 25 48.5 ¥k
W31-8 0 30 384.5 bk
W34-6 19.5 53 90 b
W24-1 0 72 60 Wik
W31-9 0 173 54 ik
W34-1 68 76 75 ¥o
W23-7 0 236 458 o
W32-3 0 137.5 214 o

(3)#5 2 mm JMMEFFEEZ) 72 h,4 mm JHYE A 7E>
72 h SRR E e b i E] gk 3 RS W34-1,
W23-7 . W32-3 H: i x, W34-1 H 2 mm Jil B 357 2
68 h,3 mm Fl 4 mm JHBE 53 HIHFEE 76 h A1 75 h, i
HARPI O I 4 mm Tl 53 5 HF2E 458 h A1 214 h,
3 HIFRISEAE R ZERT T D

(4)2.3 .4 mm W R 7E R D P AR A1 T B
THHRETHLN 10 h WEREE# <0. 1| MPa/h, BEHH 17
MR ZERTICRD, L™= A8 F 48 1 A= 7= 3, 1R
IRHER [E] I BE R R i s £k, DL W23-6
H R B, A ZERT TR, ™ & 16. 56x10° m’/d,
3mm %M 4 mm B 10 h PJERE# RN 0. 1 MPa/h
(LI 8) B 17 H A 10 h YRR HER AR K
B, FrLLKE 10 h HERFHE R <0. 1 MPa/h E2R 2,
3 4 mm JH M T AL B

5 0.8
—— MR
4_—'-)£7Ji&i;b 10.6
I ~o,4§:
§3‘ = — - ~o.2%
% I | W 1 ] B
i 2 IV T r
= y . -0.24
l_
1-0.4

895 7(‘)0 7(35 7i0 7;5 7&0 7&5 7§O 755 74‘10 745 75070'6
HEWBR 8] /h

8 W23-6 # 3 mm ¥4 4 mm i BB IR HE i 2%

Fig.8 Flow-back curve of 3 mm to 4 mm nozzle

in well W23-6
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(5)4.5.6 mm jHE IR HE & B BB B O
By, ATAE 24 ek /0 T T, A 42 T W T R B
W55+ 1 T W T A i T R HE R L Y523,
4 K 3 mm MBERHES , 248 4 mm 1 5 mm B
Wl BB R IR R R, R B sh, i =
BT Y52-1.2, Y52-5 —E K 4 mm M5 R HE
480 h, FE H A T sh 2 J5 A T AR 6 mm W | e 20
W T Y52-1.2,

(6)4.5.6 mm i ¥ W 7E & 7 FAa S0 T 3
o, FHEFHL R 10 h P9 R % R < 0. 25 MPa/h,
PN SR Mo, 2 17 D gERTCRD, ke
LT RRS 0 AE 7 A AR HER ) I R T
JEheshioth g, L w25-5 H b, % 3 2E 5T
ToRP ML 77 4 16. 6% 10* m*/d, 4 mm ¥4 5 mm
10 h N ERFE 3 Ry 0. 25 MPa/h, & 17 I

10 h WHEREECR A 5 RME, PP B 10 h P & [
MK <0.25 MPa/h i€ 5 4.5 .6 mm i1 5 5] 41
A T

4 WY XITTESBRHHEEHIE

FF B A, BEEE WY R GUE SRS
IRHEAERE B, XK B R B AT O e
Bl 2 ANEW I, HEAE R - - R 1000 ~
1200 h, %8l 3 22 )5, SR FH 4 BRI HE 4 72 1 B (W
F4) i BRI TR R RO RN B T4
5 TS (%) (57 FH I 18] T BR RS e AL, 4% i W Bk
AR b 3R w2 5, e IR A 0 3R HE %
2, B A5 Gt £ PR Bk ) 1 PR, O AR % 3% O S st
B R N A Gl W R B, DA A5 BT O i
MIEUE

F4 WY RRUUESIEHHERFGE
Table 4 Recommended flow-back system for shale gas in block WY

A J1/MPa HEZZIMME /mm HIE

(1)K IFEtE <72 h @93, FF IR 2 mm Tl R HE

45~60 2.3 (2)3 .4 mm MBS EERIZ 5T 5>72 hy
() AT 2 mm 8 U TEARIE 2 mm A3 mm 8 LR A]>72 by
(4)%F 2 mm JHWERFEE 72h 2247 ,4 mm SMME A AE>72 h (K LR 3 24080/ A1)

40~45 345 (5)2.3.4 mm JME R AL PR S A T B4, B4R HL 10 h Y HEREE ¥ <0. | MPa/h;
(6)4.5.6 mm JHIMERHE A I B 783, mT3E 0 I g o B, AR T ) B v
+ 1 Gl ATl e o B R HE R %

35~40 456 (7)4.5.6 mm JHME R FEE ) AR S F T s, SE4RATHLCY 10 b N PR <0. 25 MPa/h;
(8) AR H AP AP R A 10 3¢ 12 mm MMM RHE, SOCHRIE . B RIWIRME . 05 3 h B3>
1 MPa/h, WIFIWT 2 A

<35 56.7 (9) FIERT 8.9 mm IHIEFI%E

(10) F1%E)5 5.6 .7 mm JHMER A 77

SR S PRI HE 6 = xy XA T+ 1. 48 AR ] +2. 12 B HE R 142, 76, X HEIT[+3. 195 xR AN 1]

5 #ig

(1) WY X Hefpl H: B[] =2 P AE 72~ 240 h,
L8029 120 h; He -l - & A1 — I s 7] 32 22 7F 500 ~
1 500 h Z [a]; KBS IFRETE 48 h IR, WA R HE
RAE 1% VAN 5 IRGR HEZR 50 A AR AN B, KR40
HHh30%Lh |

(2) DIt 57 - TR Bk B — 207 6 09 4
BRI B 500 B A A R 9 % 4 S i 5T IR HE S AL
FHOCHE B A 7 1, 3 FaZ 07 %, A T et -
el = S B ] RN B A AR HE R A 7R, i 6 1
HH IR BNTE, X T A Bk 3 B E 1780y e
A 2 /NZER I, HEFE R - - OCHT ] 24 1 000 ~
1 200 h,

(3)WY DX I fr 3 HE Ji T 17 322 38 A0 e Pt D

RHER AR AT N 1 FEET R R L iR
HEFR 2 A O 1 e 7, 9025 4006 il M RO 1 R
HERFE] ;2 mm AT 3 mm TR W FH B K 4 mm JHE
IR 3220 S48 72 h LA b 3B R0 R
e RRH 7 mm TSR HE , AR 0 S8R ST O A
FIZERF R 8.9 .10 mm JHME ; H2E)5 K H 5.6 .7 mm
TR HEA

(4) NI A 045 T R~ - G B 1) 7l
W T A U A A R T WY X B DU S R R
RHREAE®E R — 25 % sk B 3 5E S HLS
L NS A RE 20 AR T R HE B Y v
i Sk
Bt o0 Bt b B AL ik A 8] Bl TARR
AR FRRFLEAEL HETE PR
B,
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