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Research and Field Tests of the Lubrication and Friction Reduction Technology
of High Density Drilling Fluid in Horizontal Wells
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2. Sinopec Research Institute of Petroleum Engineering, Beijing, 100101, China)

Abstract: Due to the poor lubricity and high friction during the drilling of horizontal wells by using high-density
water-based drilling fluids, the lubrication and friction reduction technology was studied, and factors influencing the
lubricity and friction reduction performance of high-density drilling fluids were analyzed. Subsequently, lubricant Rhj-
1, a lubricant with long-chain fatty acid vegetable oil as the raw material, was developed. The performance evaluation
results showed that the lubricant RHJ-1 could reduce the extreme pressure lubrication coefficient of 5.0% bentonite
slurry to 0.040. The lubrication coefficient of drilling fluid with a density of 2.10 kg/L could be reduced to a minimum
of 0.105 after adding lubricant RHJ-1, and its temperature resistance ability could reach 150 °C. For the drilling fluids
with cuttings powder dosages of 10.0% and 15.0%, when the dosage of lubricant RHJ-1 was increased to 4.0%, the
maximum reduction rate of drilling fluid lubrication coefficient could reach 55.58%. In order to ensure the lubricity and
friction reduction of high-density drilling fluids in drilling horizontal wells, technical measures such as controlling the
solid content and making use of the "bearing" effect of weighting agent, etc. were taken, thereby forming the lubrication
and friction reduction technology for high-density drilling fluids. This technology was tested in Well WY23-4HF
located in the deep shale gas block in Southwest China, and the tripping out friction after drilling was only 300 kN,
which fully met the requirements of lubrication and friction reduction in the drilling of horizontal section. The results
showed that the high-density drilling fluid technology for lubrication and friction reduction for horizontal wells is
feasible and effective, and is worthy for popularization and application.
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Fig. 1 Infrared spectrum of the vegetable oil
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Fig. 2 Infrared spectrum of the lubricant RHJ-1
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Table 1 Extreme pressure lubrication coefficient and friction sur-
face roughness
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Fig.3 Effect of lubricant dosage on the lubrication coeffi-
cient of drilling fluids
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of drilling fluids
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Table 2 Effect of cuttings on the lubricity of drilling fluids
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BRI (kg L)

API JE4 i /mL

R, R e +3.0% RHJ-1 A +4.0% RHI-1

% REC R G, % WMRE MIEER, %

0 0.254 0.126 50.39

5.0 0.278 0.147 47.12
10.0 0.341 0.172 49.56 0.162 52.49

15.0 0.394 0.197 50.00 0.175 55.58
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WY 23-4HF
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