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Design of long distance pipeline safety monitoring system
based on Internet of Things

Zhigang Fan Yuhui Liu
Yunnan Branch of National Oil and Gas Pipeline Network Group Co., Ltd., Kunming, Yunnan, 650500, China

Abstract

As a critical infrastructure for national energy transmission, the operational safety of long-distance pipelines directly impacts the
national economy and environmental protection. Under complex geographical conditions and high-intensity operating environments,
traditional monitoring methods fall short in real-time performance, accuracy, and system response capabilities. The introduction of
IoT technology offers a new solution for the safety monitoring of long-distance pipelines. By using multi-source sensing devices to
collect operational data in real time, leveraging wireless communication networks for efficient remote transmission, and relying on
platform analysis and integrated control mechanisms to establish a comprehensive, closed-loop safety monitoring system, this paper
systematically explores the functional division, technical selection, and integration modes of IoT architecture in monitoring systems.
It also proposes optimization strategies for platform deployment and maintenance based on practical application scenarios, aiming to
provide theoretical foundations and practical solutions for building intelligent, efficient, and reliable pipeline monitoring systems.
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