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Abstract : Downhole falling masses in broken formations often cause the sticking of conventionally designed PDC bits . In more serious
cases , they even cause cutter loss , blade snapping and similar downhole accidents which severely impact on the popularization of PDC
bits . Therefore, the J215.9 mm six-blade PDC bit was entirely modified in this paper. The crown is a "linear-arc-linear" shape and
its included angle between adjacent blades is about 60°. Those 16 mm main cutters are arranged in a moderately spaced way , and
gauge pads at the end of the blades are shifted upwards as a whole so that all four gauge pads form 90” angles around the axial line of
the bit . After that, an analysis of the equilibrium of forces and flow field optimization was conducted for the design using the CFD
software and the drilling digital simulation system for PDC bits . Among the optimized cutter arrangement parameters , the transverse
force of the bit was about 3.9% of the WOB (Weight on Bit). Higher flow rates were distributed on the nose parts of the working
surface of 17 and 57 blades and the back faces of 27 , 37 , 4% and 6° blades to facilitate timely removal of rock cuttings from the sur-
face of the cutters . In the application of this new modified &215.9 mm PDC bit to the broken formation drilling in the Tuha Oilfield ,
the total drilling footage reached up to 1339 m . Compared with the same sections of adjacent wells , this new modified bit helped re-
duce the workload and time by 5 tripping operations . After the bit was tripped out, only two PDC cutters were found to be broken
and all the other cutters were evenly worn. The crown erosion corresponded completely with the findings of the downhole flow field
analysis of the bit. This study proves that the individualized PDC bit design provides a practicable approach to enhancing the drilling
speed in broken formations .
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