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Construction and Practice of a Digital Inventory System for Oil Casing Pipes
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Abstract: In the context of oil casing pipe lifting operations within the petrochemical industry, traditional inventory
methods rely on manual counting and paper-based records. These methods suffer from significant labor input, high data
error rates, and prominent safety risks for personnel, forming a key bottleneck constraining operational efficiency and safety.
Based on practical case studies from petrochemical enterprises and focusing on digital technology innovation, this paper
constructs a tripartite digital inventory system for oil casing pipes integrating “drone aerial photography + mobile device
scanning + Al algorithm processing.” It systematically elaborates, from four dimensions—core technical architecture
design, operational process standardization, empirical evidence of efficiency improvement, and implementation safeguard
mechanisms—how this system replaces manual labor with technology to achieve an “unmanned” inventory process,

“intelligent” data processing, and “digital” result traceability. Empirical analysis verifies that this system can reduce
inventory labor costs by 86.6%, decrease the data error rate from over 8% to below 1.2%, and simultaneously achieve the
“elimination”  of safety risks during the inventory process. It provides a practical paradigm and technical reference for the

digital transformation of oil casing pipe lifting operations in the petrochemical industry.
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