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Abstract: Accurate prediction and control of friction torque during the design and construction of drilling phases can prevent
drilling accidents, and the shaft friction coefficient is a key factor in predicting friction torque. Therefore, we predicted the
friction coefficients for the casing and open-hole sections for highly-deviated well drilling based on a calculation model for
friction torque. This was based on drill-string dynamics and data from a near-bit, multi-parameter measuring instrument. The
results were successfully applied to the analysis and control of friction torque in the third-spud drilling stage of adjacent wells
of the same type. The field application results revealed that the friction coefficient of the actual drill casing was 0.27~0.29, and
the friction coefficient of the open hole was 0.39~0.41, both of which are higher than the empirical values. The error between
the predicted and actual values of the hook load and the torque of the case satisfied the construction accuracy requirements.
The friction torque during actual drilling was monitored in real time to detect abnormal changes based on the friction torque
prediction chart, which ensured smooth construction of the well. The results provide a scientific basis for optimizing drilling
equipment and the well profile of highly deviated wells, and for planning the on-site drilling construction.
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Fig. 1 Contact diagram between drill string and wall
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Fig.2 Mechanical analysis of drill string unit
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Tab.1 Comparison of calculated/measured torque and hook load with different friction coefficients of casing

L 28 JErsE aE

PHAE/(KN-m)  SEE/(KN'm)  1R%E/% PHAME/(N-m)  SEE/(KN-m)  R2E/%
0.25 16.25 18 -9.72 1191.34 1093 8.40
0.26 16.71 18 ~7.16 1145.29 1093 431
0.27 17.39 18 -3.39 1127.76 1093 2.80
0.28 17.84 18 —0.89 1089.22 1093 —0.62
0.29 18.47 18 2.61 1 066.53 1093 -2.60
0.30 18.79 18 4.39 1034.86 1093 -5.41
0.31 19.16 18 6.44 1016.75 1093 -6.97
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Tab.2 Comparison of calculated/measured torque and hook load with different friction coefficients of open hole

e 28 IR=EiiE:e CAEY

THEME/(Nm)  FEE/(KNm)  R25/% THEME/(KN-m)  SEM{E/(KN-m)  R2E/%
0.37 18.10 20 -9.50 121351 1110 933
0.38 18.71 20 —6.45 1187.59 1110 6.99
0.39 19.24 20 -3.80 1161.48 1110 4.64
0.40 19.83 20 —0.85 1145.78 1110 3.22
0.41 20.35 20 1.75 1121.42 1110 1.03
0.42 21.08 20 5.40 1084.29 1110 -2.32
0.43 21.73 20 8.65 1 063.63 1110 —4.18
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