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Application of foam drainage—gas recovery technology in shale gas wells: A case study of
southern Pingqiao

LI Jiaxin', ZHANG Ningbo', ZHOU Chengxiang'

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

Abstract: Foam drainage—gas recovery technology is the most common nowadays and is the most effective application technique.
However, due to the certain difference in production conditions of different gas fields, the mode, type, and foam drainage system of
foaming agents are different. At present, southern Pinggiao adopts the method of 24 h continuous injection which is commonly used
in other gas fields. It works in some wells, but for other wells, this technology dose not works well. In order to form a set of foam
drainage model suitable for shale gas wells in southern Pingqiao, combined with laboratory evaluation, field test and economic
evaluation, it is proved that the foam drainage process can effectively carry out the bottom hole liquid accumulation and achieve a
certain degree of production increase. But in the later stage, it is more focused on reducing the production decline of shale gas wells
and ensuring the stable production of gas wells. The XHY—=4M type liquid foaming agent is optimized for foaming. When the
concentration of defoamer is 0.3 %, the concentration of defoamer is 5 % ~ 20 %, the ratio of defoamer and foaming dose is 1.2:1,
the ratio of water to gas in the well is greater than 0.5, and the overall foam drainage effect is better. Meanwhile, the foam drainage
system is constantly adjusted and optimized, and the intermittent foam drainage system of “less injection and multiple times” is
adopted, which is more applicable and the effect of economic evaluation is optimal. The results of this study have certain reference
for the stable production of similar shale gas wells.
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Table 1 Evaluation of foaming agent optimization
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105
o - WIE TR PR s TR
e
%Fo.x ;
R&0.6
==
Roo04
T2

0 0.1 0.2 0.3 0.4 05
FTAE PRI L %

T T PSRV 5 i sl T I BB E A DG R
Fig. 1 Relation between surfactant concentration and flow

pressure gradient
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Table 4 Analysis of produced water quality of shale gas wells in the south area of Pingqgiao
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A 4306 195 68 416 10 589 793 7 0.02 A

B 9686 404 54 445 20 854 442 6 0.03 ERig

C 17 988 422 53 478 26 543 458 6 0.05 SAkAs

D 7551 308 54 438 16619 717 6 0.03 A

E 16 102 445 57 1207 26284 676 8 0.04 A
SEHAAE 11 126 355 57 597 20 178 617 7 0.03
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Table 5 Parameters before foam drainage of test well
H5 EJE/MPa  E/MPa  JHEEZE/MPa SR (100 m’-d™?) 7K/ (mP-d ™) KA HLHER HHERCR

A 4.7 1.1 3.6 23 8.5 3.7 %10 24 hfinyE R
B 7.7 3.0 47 75 11.6 1.6 x10™ 24 hjinis: WCRGT
C 43 34 0.9 42 13.1 3.1x10* 24 hmni: WORF
D 5.0 1.6 3.4 2.8 22 0.8 x10™ 24 hifnyE BCRGF
E 3.0 1.4 1.6 6.7 7.0 1.0 x10™ 24 hjini: WORAF
F 3.8 1.5 2.4 4.4 3.7 0.8 x10™ 24 hjinyE R
G 3.2 1.1 2.1 49 11.9 2.4 x10™ 24 h e BORGT
H 3.2 1.3 1.9 42 1.1 0.3 x10™ 24 hfini: SRR
I 3.9 2.6 1.3 4.8 15 0.3 x10™ 24 hinE R
] 43 23 2.0 5.4 1.0 0.2 x10™ 24 hfinis: YN
K 29 1.3 1.6 2.7 1.3 0.5 x10™ 24 hjinvE BORANA
L 3.1 1.6 14 45 1.0 0.2x10™ 24 hfinyE R
M 3.1 1.4 1.7 5.5 22 0.4 %10 24 h i SR i
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Fig. 2 Relation between foam drainage effect of test well and

pressure difference of oil casing and water gas ratio

FEE A R 2 6 50 (XHY-4M B | By 57 vik 2
FEAIAE 0.3 %, HIEHRH AR A 2505 T, R
YL HERSCR B o W R A A T 0 S U HESSOR B
2% X HAHERT S BT A M HERCR By
I ARS8 T 0.5% 107, MK L i
Jei s BIME B TR 22 80N, W BAT B RCR , 7 dr il T
PRI AR T AR (T HL s SR RE T )
SOFAEIE A = i i B2 DR BT A BRI A 21
B HESCR A

15 A SHERELIETN 51T

NI A AN S 06 R FH S AR T i i, Rl AR
TR TR B — s o B IS TR S s AN I 1
I ATE A I f A T IR =
FE/NT 50 mL Z) B8 B S R] R R v st e o 17
AT ARXT BB T W B, S B i 4 2%
FEAURE N 0.1 m*/h B JH R BELL I 129,
PR DR K BCE AR BN 1 %ol & i 100 mL
A 00 T T e ) P 3, A 500 R XH Y —4M, 7
MR A XXP-1)

K3 IR E R A

Fig. 3 Foam changes during defoaming operation
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Fig. 4 Test results of defoaming time
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Fig. 5 Test results corresponding to defoaming time and

dilution ratio
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Table 6 Well condition parameters
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5
A 5810 5755 4235 3569 3892 323 4100
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Table 7 Production data before and after foam drainage of well-A and well-B
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