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Abstract

Aiming at the problem of frequent leakage accidents in oil drilling engineering, this paper systematically explores the quality standard
system of leakage prevention and plugging process. Through the research and analysis of drilling fluid leakage mechanism and
related influencing factors, a classification and evaluation method based on the characteristics of leakage channel is established, and
key quality control indicators related to leakage prevention and plugging process are given. A dynamic monitoring system for drilling
fluid properties and an evaluation device for plugging materials are proposed, and the real-time monitoring of process parameters
and quality evaluation are achieved. The experimental results show that the optimized leakage prevention and plugging process can
reduce the leakage amount by more than 40%, and achieve a 92% success rate of plugging. The quality standard system of leakage
prevention and plugging process established in this paper involves three dimensions: prevention index, emergency index and effect
evaluation index, which provides a scientific basis for standardizing field operations. The research results have important engineering
application value in improving drilling safety and reducing operating costs.
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