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Well Stability Study of Using Air-Foam Drilling Fluid
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Abstract: Air drilling is stopped and has to change into air foam drilling when abundant formation wa-
ter is produced. In order to solve this problem,an air foam drilling fluid system were formulated by optimi-
zing additives GXG,AP-1 and WJ]-3. The inhibitive ability and wellbore stability of this system was evalua-
ted. Results showed that this fluid system has good inhibitive ability with shale recovery of 97. 4% and the
amount of shale expansion reduced by 67.1% compared with water. This fluid system has good wellbore
stability by forming a protective film to prevent water from entering formation and prevent wellbore col-
lapse.
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Table 1 The effect of inhibitor on foam performance
o) gy R/ *%Eﬂ/

mlL min

1 FEW 650 37.5

FW+2. 00 % KCl 460 39.5

2 i +3. 00 % KCl 320 38.2

FEW +4. 00U KCl 320 36.8

Fi +0. 20 % GXG 690 29.3

3 H 0. 104 GXG 680 28.2

Fi +0. 60 % GXG 680 27.2

R 0. 20 %% B dh 670 39.2

4 JEWE 0. 40 Y B 630 36. 1

R +0. 60 %% B dh 600 36. 0

LI+ 0. 20 Y6 TR J R A 490 52.2

5 FEIR 0. 40 Y0 58 Y 5 TR 41 540 65. 7

LI A0. 60 Y6 N i R A 480 81.3

FEWi +0. 20 % NH, Cl 680 31.3

6 F +0. 40 % NH, Cl 660 26.0

e +0. 60 % NH, Cl 700 25.3
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Table 2  Evaluation of shale recovery by inhibitor

—WE ke AR [l

R e AN
1 WK 7.20
2 K +3. 00 % KCl 9. 62 8. 82 91. 70
3 FEW +0. 40 %6 GXG 9.56 9. 50 99. 40
4 FEWR 0. 40 % S h 5. 42 5.03 92. 80
5 B 0. 40%RINIEERSE  9.42 9.16 97. 20
6 e +0. 40% NH, Cl 8.54 6. 44 75. 40
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Table 3  The effect of AP-1 on foam performance
e 7 K i/ mL 3 # /min
1% 600 44. 8
1% 40. 20 % AP-1 560 47.1
1# +0. 40 % AP-1 550 47.3
1% 40. 50 % AP-1 510 51.7
1# +0.60% AP-1 490 50. 7
1# +0. 80% AP-1 430 54.1
1% +1.00% AP-1 440 54.5
1% 41. 20 % AP-1 410 68. 7
1% +1.40% AP-1 400 69.5

Wl 1% S 0.10% HXC 4+ 0.03% YIM + 0. 30% TP-1 +
0. 30 % GXG,

&4 WJ-3 ik R R m

Table 4 The effect of WJ-3 on foam performance

(W] K/ ml £ /min
1% 510 51.7

1% 4+0.10% WJ-3 510 60. 0

1% +0. 20 % WJ-3 480 55. 8

1# +0. 40 % WJ-3 460 61.5

1# +0. 60 % WJ-3 460 67.7

1% +0. 80 % WJ-3 430 80. 0

W el 17 K 0.10% HXC+0.03% YIM+0.30% TP-1 +
0. 30 % GXG+0.50% AP-1,
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