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Development and Application of High Temperature Resistance and Anti-Sloughing
Water-Based Drilling Fluid System

WANG Xiaojun', PING Shanhai’, FU Yunbo’, LI Ying', ZHANG Jianhui’, DAI Yuncai'
(1. Engineering Technology Research Institute, CNPC Great Wall Drilling Company, Panjin, Liaoning, 124010, China; 2. Eastern
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Company, PetroChina Liaohe Oilfield Company, Panjin, Liaoning, 124010, China; 4. Huanxiling Oil Production Plant, PetroChina
Liaohe Oilfield Company, Panjin, Liaoning, 124114, China)

Abstract: The anti-sloughing and high temperature-resistant properties of conventional water-based drilling fluids
fail to meet the needs of exploration and development of complicated deep wells. To address this issue, surface
hydration inhibitors and nano-scale plugging agents were developed. Through the optimization of other treatment
agents and ratio optimization, a high temperature-resistant and anti-sloughing water-based drilling fluid system with a
density of 2.00 kg/L was formed. The laboratory performance evaluation shows that the temperature resistance of the
drilling fluid system reached 220 “C; the density difference between the upper and lower parts is only 0.02 kg/L after
standing for 96 h; the resistance to cutting contaminant is more than 3.0%, and the resistance to calcium chloride
pollution is more than 0.6%. Lubrication and inhibition properties are only inferior to oil-based drilling fluid, and the
plugging rate of tight sandstone is 85.6%. Field application results show that the drilling fluid system still maintains
great borehole purification capacity in high-temperature deep wells, excellent settlement stability, outstanding wellbore
stability, and favorable lubrication drag reduction performance. The high temperature-resistant and anti-sloughing
water-based drilling fluid system provides technical support for the drilling and completion of deep and ultra-deep
wells in complex formations.

Key words: water-based drilling fluid; high temperature resistance; anti-sloughing; nano-scale plugging agent; surface
hydration inhibitor; plugging rate
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Fig.3 Results of self-adsorption experiment of shale
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Fig.5 Thermogravimetric curve of nano-scale plugging
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Table 2 Basic properties of anti-sloughing and high temperature-resistant water-based drilling fluid
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Fig.6 Evaluation results of temperature resistance of anti-
sloughing water-based drilling fluid
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Fig.7 Evaluation results of cutting contaminant tolerance
of anti-sloughing and high temperature-resistant wa-
ter-based drilling fluid
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of anti-sloughing and high temperature-resistant wa-
ter-based drilling fluid
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Table 3 Lubrication Performance of of anti-sloughing and
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Table 4 Comparison of rolling recovery rates of cuttings
in different systems
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