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Abstract

Mud performance has a significant impact on drilling efficiency and safety. Based on Weiyuan
shale gas drilling data, the influence of mud performance on shale gas drilling bottom hole pres-
sure and cuttings transport is analyzed by using the Extended Reach Drilling Hydraulics Analysis
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Optimization System. The results show that temperature and pressure will change the actual mud
density and effective viscosity, and there is a certain difference between the value of mud density
and effective viscosity in the wellbore and the ground; as the mud flow rate, density, and effective
viscosity increase, the bottom hole ECD increases, and the height of the annular cuttings bed de-
creases. As the drilling speed increases, the minimum flow rate required for hole cleaning in-
creases. Furthermore, the minimum flow rate required for the inclined section is larger than that
for the vertical section.
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Figure 1. Diagram of hydraulics analysis and optimization software for extended reach drilling
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Figure 2. P & T vs mud density
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Figure 3. P & T vs mud viscosity
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Figure 4. Actual mud density distribution in annular
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Figure 5. Actual mud viscosity distribution in annular
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Figure 6. ECD with different hole depth and flow rate
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Figure 7. ECD with different hole depth and mud density
E 7. TEIeR%E ThEsh ECD L

DOI: 10.12677/ag.2023.137074 784 HOBRBL2ERT


https://doi.org/10.12677/ag.2023.137074

—— \OREHEE

— i N — 2

1.705 —— R
L625[ I 1 1 Fﬁaﬁburﬂﬁ 1 1 ]
3208 3508 3808 4108 4408 4708 5008 5308 5608
iR, m

Figure 8. ECD with different hole depth and mud viscosity
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Figure 9. Hc with different hole depth and flow rate
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Figure 10. Hc with different hole depth and mud density
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Figure 11. Hc with different hole depth and mud viscosity
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Figure 12. Minimum flow rate and velocity at 5608 m
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Figure 13. Minimum flow rate with different hole depth and ROP
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