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Research on Underground Salvage Operations and Tool Improvement
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[Abstract] Underground salvage operation is a key technical means for handling falling object accidents in the
development process of oil and gas fields. The efficiency and success rate of the operation are directly related to
the duration of wellbore repair and the economic benefits of mining. In response to the problems of narrow tool
adaptation range, low success rate of complex falling object salvage , high energy consumption during operation,
and easy occurrence of secondary wellbore damage in traditional salvage operations, this article focuses on the
actual complex working conditions underground and conducts research on the improvement of salvage tools
and optimization of operation processes. Firstly, analyze the types and working conditions of underground
debris, as well as the core requirements for salvage operations, and clarify the technical direction for tool
improvement; Subsequently, specific improvement plans were proposed from four aspects: tool structure
innovation, material performance enhancement, intelligent detection integration, and operation process
adaptation: designing a multi claw adaptive salvage tube to improve the adaptability of irregular falling objects,
using high—strength wear—resistant alloy and surface coating technology to extend the service life of tools,
integrating ultrasonic detection modules to achieve accurate positioning of falling objects, and establishing a
step—by—step operation process of "detection first, adaptation later, and salvage later". Taking the fishing of fish
in a certain oilfield as an example for verification, the results show that the improved fishing tool has a 92%
adaptability rate to different types of fish, an increase in the success rate of fishing from 68% of traditional tools to
91%, a 35% reduction in operation cycle, and a reduction in secondary wellbore injury rate to below 5%. The
research results provide technical support for improving the efficiency of underground salvage operations and
have important practical significance for reducing mining accident losses.
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