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Study on Debris Control Technology of the Shaped Charge
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Abstract: In order to improve the cleanliness of oil and gas well perforation holes and reduce the risk related to debris in
subsequent downhole operations, the commonly used 114 type shaped charge of CNOOC was taken as the research object, and a
thermoplastic polymer composite material was used as the sleeve, which was assembled outside the metal shell of the shaped
charge. Two types of the 114 type high porosity low debris shaped charge with different shell structures were designed, and their
target penetration performance and debris collection ability were simulated and tested. The results show that compared to structure
2 shell, structure 1 shell is more prone to form continuous large-sized fragments under the action of detonation waves. The sleeve
made of modified thermoplastic polymer composite material is prone to form viscous non Newtonian fluid during perforation,
which fully fuses and bonds with the shell debris into blocks. The penetration depth of the 114 type low debris shaped charge
through steel targets is 199.6 mm, which is 10.9% higher than that of conventional deep penetration shaped charges; The mass of
fallen debris is 105 g, and the debris rate is 0.19%.
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Fig.1 Schematic diagram of low debris shaped charge
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