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Mechanism of Borehole Instability in Mudstone of Shihezi Formation in Sulige
Block and Corresponding Drilling Fluid Technical Countermeasures

SUN Minghao', LI Yaoxuan'?, WANG Ju"?, GENG Yuan', MENG Sicong', WANG Lihui'
(1. China Petroleum Engineering Technology Research Institute Co.,LTD., Changping 102249, Beijing, China ;2. China University of
Petroleum( Beijing) , Changping 102206, Beijing,, China)

Abstract: Drilling the mudstone of the Shihezi Formation in the Sulige Block is prone to complex issues such as lost circulation, fre—
quent sticking and jamming during tripping, and wellbore collapse, which severely restrains the operation efficiency of drilling. To
tackle the technical challenge of wellbore instability in drilling the Shihezi Formation mudstone , the mechanisms behind wellbore in—
stability of this block were investigated by collecting samples of the Shihezi Formation mudstone and researching the microscopic fab—
rics and physical and chemical properties of rocks as well as the law governing the effect of hydration on rock mechanics parameters.
Meanwhile, the variations of samples in the microscopic morphology , mechanical property and dispersion capability were observed af—
ter they are treated by aqueous solutions of different inhibitors and different drilling fluid systems. It was found that, on the basis of a
composite salt system, the combined use of organic and inorganic inhibitors to suppress shale hydration achieved the best performance
in improving wellbore stability of the Shihezi Formation mudstone. Correspondingly, countermeasures to enhance wellbore stability
were proposed. The findings of this research provide theoretical support for techniques improving wellbore stability in the Sulige Block
and assist in the safe, steady, and efficient development of the Sulige self—operated block.
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Tab. 1 Bulk-rock mineral composition
EHT YA %
AR KA i ESE R #tew

1 45.05 4.11 2.57 1.24 2.36 44.67

2 4119 672 1.53 0.98 1.67 4791
3 47.00 3.21 1.85 2.37 1.39 44.18
4 48.66 5.24 252 2.11 1.35 40.12
5 5262 321 294 0 1.97 39.26
6 39.90 5.41 2.97 0.37 1.82 49.53
) 4574 465 2.40 1.18 1.76 44.28
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Tab. 2 Clay mineral composition
wE T+ WA A%
BRI PSR ZE ZPH mhA
1 42.75 44.32 8.25 5.20
2 45.27 39.64 5.26 3.64
3 36.28 42.85 8.37 1.91
4 41.03 38.94 6.29 5.37
5 38.67 46.15 7.74 5.93
6 40.52 41.36 9.01 4.67
-1 40.75 42.21 7.49 4.45
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Fig. 1 Scanning electron microscope (SEM) images of the mudstone rock sample
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Fig. 2 Cation exchange capacity of mudstone samples
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Fig. 3 Contact angles of the mudstone samples
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Fig. 4 Results of spontaneous imbibition experiments on samples
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Fig. 6 Rolling recovery of mudstone samples
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Fig. 7 Cohesion of mudstone samples at different coring angles
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Tab. 3 Effects of different inhibitors on the compressive strength of mudstone
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Fig. 9 Microscopic morphologies of cores before and after immersion in different inhibition systems
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Fig. 10 Rolling recovery of the Shihezi Formation mudstone
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different drilling fluid systems
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Fig. 12 Microscopic morphologies of the Shihezi Formation mudstone after immersion in different drilling fluid systems
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