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Research on production stage division and reasonable production mode of shale gas well in

Pingqiao area of Nanchuan Block
FANG Dazhi, MA Weijun, GU Hongtao, LU Bi, HU Chunfeng

(Sinopec Chongqing Shale Gas Co., Ltd, Chongqing 408400, China)

Abstract: Tt is an effective way to realize efficient production of shale gas to adopt corresponding production mode in different
production stages. The southern area of Pinggiao anticline in Nanchuan Block is a normal pressure shale gas reservoir with
relatively low production and wellhead pressure, so the production mode needs to be further optimized. By analyzing the production
characteristics of 30 wells in different stages in the southern area of Pingqiao, the reasonable production mode is summarized. The
results show that the shale gas well can be divided into five production stages: pressure control, production increase and liquid
carrying, intermittent production, pressurized production and low pressure and low production. In the stage of pressure control
production, the principle of “keeping pressure + discharging liquid” is adopted to run downhole choke to improve the production
cycle. The downhole choke is taken out to prevent the gas well from accumulating liquid in the stage of increasing production and
carrying liquid. Measures such as gas lift, foam drainage are adopted in the intermittent production stage. Compressor is used to
reduce the influence of pipeline gas transmission pressure in the pressurization stage. Low cost drainage technology such as jet
pump is adopted in the stage of low pressure and low production. The mode has achieved good application effect in the south area of
Pingqiao, which can provide reference for the development of normal pressure shale gas reservoir in the complex structural area of
basin margin.
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Fig. 1  Production stage division of normal pressure shale gas well in Nanchuan Block
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Fig. 2 Production curve of Well-JY194HF of southern part of Pingqgiao anticline
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Fig. 4 Production stage division of shale gas well in the southern area of Pingqiao anticline

BT H DR T BB O, AR -1 15 4 g X
AP B Y BERRAE R ST o R A
PR TRV A 7™ TR TSR ARRAR ™75 A A Bir B
(&1 4), oy BOd L PR B A 7 0 e m TR
HHEWBE S, LB T O ESERRE ™

P A 7 o B T B AR U H B BN T B 1k
7 A e PRl R, SR T b 3 ) O s AR R
B v BRI SR 2R 5 4 P 5 W B B AE O A
A S I , BERE T T I, 75 ZER BB i
W 2 77 ot — AP R 22, 3 U, s A
RE 1 5 [A1RAE ™ B Beds O DR D e ), <
HARETESEA: ™, T B 6] BROCH KRR MR g, 4
RESC I A AR 7, 78 SEBR A 7 i R v O 4 vy B 7
i RO R 2 BERF SN ) e LB, 32
O Jie 54 s S I 42 (A A A 5 39 T By B 4 SR T e
AL T3 T, AR S T T 6 SO B RS 38
RAEF= 22 , P v B 7= 5 IR AR B B 4 1 1
FE AR T R4 HLAE 18 55 /Nt <U% )7 0.5 MPa Ji7
SR 3 e S50 0 s 7S AN BE R 35 O IR L2 A 7™, 20
RN T 2T A J5 XA BE S 2 4™

3.1 EEEFME

H TS 1 R R DX TR e AU, O™
I FVH T AR AR, 75 XSO BRERC ™ 42 1 R
A B 1RO TR Tt g e v, HE 2 S BUROK T
DA 5853 1) 3t )2 AR B i o, S 30 A St fi) e 1Ak
TR i A 2L 58 B I 0 A 4 T Tie 7™ A2,
6, E— AU LA DR e+ HEWRC S50, £ J5 2R
AHNJEESME 73.02 mm A, TR AR ST, B2

M HERAE A7, [R5 P B S B 3 AR R B
KB, A Mg = fs fr . T iheg
HARFEZ R ) B 1R T B AR UK AU
A MR IR A A IR T AR A e R AN
BATRBC A I AL R s IR A b A 70 25
ZR TGS ST AR FE R i AR S, R
JEF-¥5 B R 07 0 B 4 i 7E 0.05 MPa LAY, 4 F 1
EEA T 15 ~ 20 MPa i, P34 H #8185 7E 0.1 %A o

PLIY194HF 25, iZ % T 12 mm i85 i<, D
TG B B 27%10% m/d, 3877 J5 R T 3.8 mm i
WA T T T R AR I IR EEZY 2 002 m, N AR
62 mm AT TR A S BT, TR R 2 2 865 m.
FEE AR P B BE BT 623 d, B A R 3 579
10 m?, H =00 1 9.3x10° m? B i 2 4.7x10" m®,
-S4 H 98 RN 0.08 % ; H B 25 MPa R &
13.3 MPa, H F& £ JE 0.02 MPa, JE JJ & % K ¥ K
53.2 %, JF T IHBE AR ST R A PR R 45 ek
REM(E2),

3.2 RIFHEEMER

X 2R TR b A 7= SO O AR T I
TR, T B R W s T Ik R 4
KRR IR 22, BB LR AR E A2 7™ . 77K Y
PEBAN AR T B AT T T AR I AE Turner B L AR
FEASE R Al b HEAT AP0, e S RO k5 B
I RI AT K FR o KIS A P FEAUR
FARZ R, el 1B ABURHBE K- B 5 WRE I A
FERER 22 524 S Ao 6 KPS (i S48 A e
AR I , 73 35 3 B R B K B i



482

P R, 45 N KB X G0 SO 7= B B o345 43 BIAE 7 05 bk 5

2022 4F
12k 3

S, B 5 AR B g KT e i S48 W
AR, (D)

0.25 0.38
i3 olp=p,) | [sin(1.76)]
Vg =
! P, 0.74
0.25 (1)
X pl
b = 4'4l000502 pl)

Py
U(:r = max (’U(»rd 71}(:1’H )
Koo, A HE BHFBOUE SRR , m/s s, 7K
Bl AW, m/s 0, 7K AL T, m/s
p, AR kg/mS;pngE\W%TE s kg/m’; p R
WR A %, kg/m’; 6 8 I 18 5 K F Jr ml 1y
1, AP BAE  my o AR K T, N/,
IR I P B

Apv
= X pR
q.,=25x%x10 T

(2)
K q, R PR B, 10° m/d 5 A Ry 9 A TR,
m*;p N T, MPas Z SRR 25 R TR L K
PLIY 194HF R0 i I AE - Fl R 5.8 MPa
50T L H P20k 4x10* m?, IBAHE 11 S48
iR KOV BoRn A BB, 7F 45° I RHY E i 5 R
W, I L5 R U it 4.2x10° m¥/d, HE8HA K T 70° 55 /)N
TS B, BE VR I S R B/, BB S R
AT 1.8%10" m¥/d. BUR, SJF 7 i T I I A4
W, TR RS EE 0.37 MPa/hm, 28 30k 2h SMH 1) K
WOR AR JERRAE (B S) |, W e IR R 40° LUR o &

N A BURCREAE 5 2k B R I B e A
JE 25 45 B = A KT I A8, T AR
WE B o

WU TY 194HF JE Nl We 5, dk 2242 7 180 d,
B B i 691 m®, R 2R HEF R 6.3 % b Tt #
8.2 %, 5 R FH MR AL P B A R TR
PRSI O R BARRAR B T H R E M
PR KT B R R AR (L 2) . H RS R
AR AT SR FH W T A 0 DA A B B R
fie 71, R 38 %0h 3.3 (m¥/d)/[MPa¥/(mPa-s)] [ T} 5
5.2 (m*/d)/[MPa’/(mPa-s)], ¥4 K 22 5 7 30 2 i
R 0.7x10° m?, 3 KR 22 )5 3 A AE i 0.71x10° m?,
MK

3.3 [EEREFME

SR HERE B R A R AL, R
RE I LR 4, R BUR™ 5, JE A BRA B B . ok
PRI gt e A ™, T AR AT (RS W 59
RO KA = AR RV BORORR BB, S0t 04 ik
FEXF MR, A ST IR A

AT AR X BCH O R RS —E A
WEHE ST, 2 (R VR A S, 5 e S R R Bl , R
FHRE ZE R4S FE A RE S S B A K I ) [ g A= 7, BV
SRR RS X IR 5 . I PR R 3R
A FFH I EREAE 2 ~ 6 h NPKE 2 7 MPa, FRA 2% LA

I ) }£.73 (MPa) FE /756 (MPa/hm)
0 10 20 30 40 50 010 12 14 16 0 0.1 0.2 0.3 0.4
500 500 500
1000 1000 - 1000
E E E

= 1500 i 1500 i 15001
2000 2000 2000
2500 2500 2500
3000 3000 30004

a IR b. I o I B

FI5  SPRRHRHRE X Y 194HF 42 He Az 7 F 1 U0 s B T A 18

Fig. 5 Wellbore flowing pressure and flowing pressure gradient of Well-JY 194HF of southern part of Pingqiao anticline



20224F
12 H3

P R, 45 NN X HP W M X G0 SO 7= B B 7345 43 IR 7 05 bk 5

483

A — R B, R 22 /N T 5 MPa, SR LR T
450 m*/m’, 77K /NF 20 m/d.

ST AR X5 B TR Y R HE AR (A
PRI HE ) 32 55 SO B9 45 W AR T, AR T 5 9 R 0
JE U/ RIS, o T HE AR AR AN [FK AL
U 7155 84390 SR AN [) A il J38 Jo 300 A+ R
FHTA) B HE , O 2R K EL A, AR RA =
KSR X T IER 15 H I IR T
TF B8R T HE T R BN PR A PR AE . — SR T
ZEW/IN, H PR H IR RN TR R 25
AN, BRI, R I R AR G

SR AR R XK 45 7 T R S it DG I I S
SO, 7 AN RS 2 1R R AR LS TR A2 i
SEHE TP, R RE & SO0R U T SR S
S AT o= = WA B ) Rt 1 3 K= THESS 7Ry i i)
RV, SO 72 I ol DA R Tk, 2408 B, e 0
XA

20194F4 H,JY 195HF I FUE R3] 2.5 MPa,
H =S AR S 2.9x10" m®, B JE 2214 %) 3.5 MPa,
T A I3 A I A5 B AT 55 51 0.4 MPa/hm , 43 BTt
AEAE— 5 FUR, SR OG- 6 e + 3 i 11 7 =0 R B
B, SO & 7. B TR A BERE AR 2RI
K2 h I 6 h IAIERAE i, B SR 4EREE 310" m’
iAo 20204F 10 H , B AR R S 20z I f ok
W RSB IR 2SS A, A SRR F 2 U
AENLXT R I AT R, A B IR I K 33 m?,

S5 5 H T H KR R S AT I 2, R e )
RO 75 A, Z R R R ARGELA 7 SR
A T2 TRl AR AR ™, ™ SRR H
W12 Tt FAG H P SRR E TR 3%10" m?,

3.4 WBEFFRMER

B 2 S TSR 1R BRSO 0 R F =
AR T 38 P RAE R A T 20 7R S 4% AR Sk
Bl SE4fE T IR BUS T RAFECRD, SO O RS R
Z3 H 1 B I B e R P R 4 AT b TR e T a2
FEXF PSR IR . BT B LR B
25 T B 7 i 1] 22 A, 386 1 Oy 2 A Bl 3 R
F, RGN R fl . BRI IE R HA R R
JEREAR S 11 B4 R AL 6 | fC 2 T B ol N
SR A FRARHLZSA 3 B A A Ok A A XA
GRAEAL, RENEIE N 0 58 Y v L 0 B T
FEORIENLAL S ARG T, I F B AL T R4 AL A
B R4 HL T AR AR B e i Ay U S T A S
No G G PERE T 5%10% m*/d 5% 10x10* m*/d
PIRHRLAS | S BTG R 0.5 ~ 3 MPa, #i 454
JE TR H R S5 Ry 4 ~ 6.3 MPa, “FAFE
ARERE X A 7 I T R B TR A R
JY197HF J-3 T 14~ H ¥ 0 R ) 5.2 MPa,
Pt H PR 4.8x10 m 9 E 5 1, P O E
712.8 MPa, F-HJ 5 H =S it 6.0x10° m*, P34 H
W= R 1.2x10° m* (B 6) , 1 RTA S04 Fi i o -

100 000 o 130
—H A — A — O

201949 H o
80 000 | {24 E
|
~ T 5 E

g 60000f 18
— m

1
r =
B L o
o 40000 12 \E/
M 'R
H
20000F 6 O
Y] =
1
0 1 1 1 1 1 1 1 1 1 0
20190401 20190701 20191001 20200101 20200401 20200701 20201001 20210101
H

K6 A RMEE X Y 197HF H3 1 HE R th 2k

Fig. 6 Production curve of Well-JY197HF in pressurization stage of southern part of Pingqiao anticline
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