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Research on corrosion early warning and intelligent control of
oil and gas pipelines enabled by digital monitoring technology

Jie Zou Minfei Ai Lingxiang Wang
Huazhong Branch of National Oil and Gas Pipeline Network Group Co., Ltd., Qianjiang, Hubei, 433100, China

Abstract

As critical energy infrastructure, oil and gas pipelines are directly impacted by corrosion risks that affect transportation safety and
operational efficiency. This study examines the application of digital monitoring technologies in pipeline corrosion early warning and
intelligent control systems through a case study of China Pipeline Network Group Central China Company (Central China Company).
The research first identifies limitations in traditional corrosion monitoring methods, then focuses on Central China Company's
implementation of next-generation internal inspection equipment and "electronic fence" smart monitoring systems. By establishing
a corrosion prediction model based on real-time monitoring data, the study develops an intelligent control system integrated with
pipeline integrity management. Practical application data validates the technical implementation's safety, cost-effectiveness, and
managerial benefits. Digital monitoring technology enables real-time detection, precise forecasting, and dynamic control of pipeline
corrosion risks, providing technical support for Central China Company's pipeline integrity management while offering a reference
model for similar applications in the industry.
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