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Strengthening wellbore fluid techniques for long open-hole
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Abstract; The difficulty of strengthening wellbore fluid for long open-hole in X1 region is concentrated in the
leakage in the upper Permian igneous rocks with developed micro fractures, and the shale collapse in the lower
Silurian. Drilling fluid maintenance is difficult in the same open hole section. In well X1-1H, 8 leak points were

found in Permian, and well leaked for 25 times, losing 2 568 m3 drilling fluid. In well X1,
mudstone blocking in Silurian took 22.1 days. Polymer gel plugging agent and bamboo fiber were applied to pre-

the treatment for

vent leakage for 30 min at 0.69 MPa. Plugging agents for fractures of 1, 2, 3 mm were designed, which can pre-
vent leakage at 6.9 MPa. We combined isolating membrane with hydration inhibition, introduced film-forming
agent and polyamine inhibitor as key agents, and optimized form Amino potassium filming drilling fluid system for
Silurian, which has a high pressure filtration volume of 8.8 mL at 150 °C. Compared with KCl-polymer sulfonated
drilling fluid, shale recovery increased by 15.1%. Applications in wells X1-5H and X1-6H 2 showed a good
effect. No leaking occurred when drilling and completing in Permian. Almost 5 000 meters long open-hole did not
stick. The average hole enlargement of Silurian was only 9.01%. Strengthening wellbore fluid techniques for long
open-hole are significant to cut cost and increase profit in X1 region.

Key words: X1 region; long open-hole; wellbore strengthening; polymer gel plugging agent; bamboo fiber;
film-forming fluid
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Table 1 Hole structure design of well X1-SH
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Table 2 Stratum lithology in Permian, X1 region
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X1 4 530~5 010 480 180 300
X1-1H 4 424~4 875 451 131 320
X1-2H 4393~4 845 452 142 310
X1-3 4 543~4 963 420 157 263
X1-4H 4 420~4 870 450 134 316
X1-5H 4 408~4 858 450 137 313
X1-6H 4 475~4 885 410 135 275
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Table 3 Whole rock mineral analysis of rock
samples from Silurian, X1 region
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Table 4 Clay mineral analysis of Silurian rocks, X1 region
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Table 5 Sand-bed plugging experiment results - a1 mméh
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Fig.1 Sealing layer formed on the surface of sand bed
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Fig.2 Result of 1 mm slotted templet plugging
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Table 6 Properties of Amino potassium filming fluid

SLES %R/ B/ PV/  YP/ FLAPl/ FLHTHP/

%M (geem®) s (mPa-s) Pa mL mL
IR 1.28 62 34 9.6 4.0 10.2
R 1.28 46 25 4 3.6 8.8

AR RBLT 3% 8 4 +0.2% 468 +0.3%DS-301+ 1% RHPT-
1+3%RHJ-3+0.5%DS-302+0.5% HPA+5%KCl+0.5% CM]J - 1
+2%SMP+3%SPNH+0.5%JM~-1
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Table 7 Permian lost circulation of X 1 region

CERRERE/M

Pines

it TEYE &3
X1-1H 2 245 62 261
X1-2H 284.5 9 622.5
X1-3 0 55.14 378.14
X1-4H 423.29 453.68 451
X1-5H 0 0 0
X1-6H 0 0 0
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Table 8 Average hole enlargement
for long open-holes in X1 region
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JERE/m —JF LRE EEz
X1-2H 1237 13.16 18.34 18.19
X1-3 1 109 12.28 15.46 15.43
X1-4H 1 201 13.62 16.77 16.60
X1-5H 1207 16.66 17.84 24.18
X1-6H 1214 11.25 17.02 9.01
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Fig.3 Caliper curves of Silurian in wells X1-6H and X1-4H
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