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A New 3D ROP Equation Considering the Rotary Speed of Bit
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Abstract: In order to fully consider the factors affecting the ROP and improve the accuracy of predic-
ting the ROP and wellbore trajectory, the 3D ROP equation involving the interaction between bit and for-
mation was studied. Considering the effect of rotary speed of the bit, the bit anisotropic index and the for-
mation anisotropic index were redefined. Based on the definition of both anisotropic indexes and the coordi-
nate transformation, a new 3D ROP equation considering the rotary speed of bit and the bit-formation in-
teraction was established. Using the new 3D ROP equation,a practical case was taken to analyze the effect
of rotary speed on ROP. It was found that all ROPs in X, direction, Y direction and normal Z; direction in-
creased with the increase of rotary speed, but to different extents. ROP in normal Z,; direction increased
more than that in X, and Y, directions. The results showed that the new model could be used to predict the
change of ROP and wellbore trajectory with the change of rotary speed in drilling operations,and that the
wellbore trajectory could be controlled by adjusting the rotary speed, bit anisotropic index, bit mechanical
force and other parameters.
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Fig. 1 Established geodetic coordinates
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Fig. 3 [Established bottomhole coordinates
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Fig. 4 Established bit coordinates
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Fig. 5 Relative position relation of bottomhole coordinates

and bit coordinates
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Fig. 6 Influence of rotary speed of the bit on ROP in

three directions at bottomhole
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