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Design and Performance Study of A Small Diameter Cutter for High-Temperature and High-pressure Wells
GUO Tong-zheng', LIKai’>, GAO Qiang?, ZHU Jian-xin', SHU Tong-sheng?, WANG Chang-shuan’
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Technologies (Xi’an) Co. Ltd., Xi’an, 710065)

Abstract: In response to the problem of cutting down the pipe strings in high-temperature and high-pressure small water
hole oil and gas wells, a small diameter cutter with an outer diameter of ®36 mm was designed. For the first time, the drill pipe
was cut by simultaneously detonating at both ends of the cutter, and its working process was simulated. The cutting effect of the
cutter was verified through ground and underground tests. The results show that the cutter can perform cutting operations
underground at a pressure of 95 MPa and a temperature of 160 °C, achieving the cutting of various specifications of drill pipes
with water holes greater than or equal to ®41 mm, and cutting the drill pipes in one go. After cutting, the cutting device joint has
no adhesion and small flipping. This study can provide technical support for the engineering logging and development of deep
exploration of oil and gas resources.

Small diameter cutter; High-temperature and high-pressure; Small water hole oil and gas well; Drill pipe
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Fig.1 Schematic diagram of cutter structure
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Tab.1 Explosive material parameters
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Tab.2 Drill pipe material parameters
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Fig.5 Stress cloud diagram of the detonation process at both
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Tab.3 Underground test conditions and results
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Fig.9 The cutting effect of drill pipe in underground testing
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