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Development and Simulation Test of an Engineering Parameter
Measurement System Built into Drill Bit

Suo Zhongwei Zhu Zuyang Zong Yanbo Liu Yang
(Sinopec Research Institute of Petroleum Engineering Co. , Ltd. )

Abstract: To address lagged and distorted measurements of traditional systems installed far from drill bits, an
engineering parameter measurement system built into drill bit was studied in respect of key technologies. For such
system, an overall design scheme was developed, and a miniaturized low—power consumption circuit module was
designed in view of the narrow internal space and harsh working environment of the drill bit. A test platform simu-
lating the downhole environment was built to verify the functionality and reliability of the circuit module under
extreme working conditions, such as high temperature, strong vibration, and high impact. The circuit design and
firmware program were iteratively optimized, and the measurement module was finally integrated into the drill bit to
realize the measurement of engineering parameters downhole at the drill bit. The system performance was validated
through drilling simulation test. The results show that the acquisition module successfully records the x—, y— and z—

axis vibration acceleration data at the drill bit, with a measurement range from —160g to 200g, and effectively cap-
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tures the impact vibration behaviors during rock breaking of the drill bit. Meanwhile, the dynamic variation of the
drill bit rotational speed in the range of 20 ~ 70 r/min was accurately measured. The data sampling rate and accu-
racy meet the design requirements, verifying the feasibility and reliability of the system design scheme. The system
delivers direct and true measurement of downhole engineering parameters at the drill bit, getting rid of the data lag-
ging and distortion problems in traditional measurements. The research findings provide reliable downhole measure-

ments for drilling parameter optimization, downhole condition identification, and safe and high—quality drilling

operations, and are valuable for driving the development and application of intelligent drilling technology.

Keywords: drill bit; engineering parameter; vibration; rotational speed; measurement system; data acquisition
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Fig. 1 Design of the engineering parameter measurement

system built into drill bit
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Fig. 2 Block diagram of the miniaturized circuit module
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Fig. 5 Measurement of vibration acceleration
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Fig. 6 Measurement of rotational speed
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Fig. 8 Measurement of pressure
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Table 1 Main parameters of the drilling platform
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Fig. 9  Drilling test logs of the upper module
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