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[Abstract] Using a digital upgrade project for an offshore drilling platform in Shandong Province as a case study,
this research conducts an in—depth exploration of a digital operation and maintenance (O&M) system for drilling
platforms based on digital twin technology. Engineering validation demonstrates that this technical solution
significantly enhances the platform's fault early—warning capabilities and improves O&M management efficiency.
Data from practical applications show that the system reduced unplanned downtime by 46.7% year—over—year;
shortened the time required for a single comprehensive inspection from 2.5 hours to 1.2 hours; reduced the data
retrieval time for O&M decision—making from over 30 minutes to 8 seconds; and increased the proportion of
predictive maintenance to 35%. These results indicate that research into intelligent O&M of offshore oil and gas
equipment can effectively address issues inherent in traditional models—such as delayed early warnings, low
operational efficiency, and data silos—and holds significant potential for promoting the digital transformation
and intelligent upgrading of marine engineering equipment.
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