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Intelligent Inspection Technology for Long-Distance Pipelines and Its Application in
Pipeline Integrity Management

Wang Qi (Beijing Petrochemical Engineering Co., Ltd. Xi’ an Subsidiary, Xi’ an Shaanxi 710000, China)

Abstract: This study focuses on the integrated application of intelligent pipeline inspection technology systems and
pipeline integrity management. By analyzing the integration logic of core technologies such as UAV inspection, distributed
optical fiber sensing, and inertial navigation detection, combined with domestic engineering practices, it verifies the technical
value of intelligent inspection in pipeline risk prevention. Research demonstrates that the “air-space-ground integrated”
intelligent inspection system achieves closed-loop management of pipeline lifecycle data, increasing real-time monitoring
coverage of high-consequence areas to 100% and reducing warning response time by over 60%. Addressing practical chal-
lenges in technology promotion, systematic solutions ate proposed, ranging from technological iteration and management
optimization to standard system construction, providing theoretical and practical references for the digital transformation of
oil and gas pipelines.
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