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Third party damage risk assessment and intelligent warning system design for long-
distance gas pipelines
Zhang Yukun (Shandong Ganghua Gas Group Co., Ltd., Jinan Shandong 250000, China)
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Abstract: With the continuous expansion of China’ s gas pipeline network, pipeline damage caused by third-party con-
struction has become a core risk threatening the safe operation of long-distance pipelines. The traditional manual inspection
mode has inherent drawbacks such as low efficiency and slow emergency response, making it difficult to adapt to the high stan-
dard requirements of modern pipeline safety management. This study integrates air space integrated monitoring technology,
multi-source data fusion analysis methods, and artificial intelligence algorithms to innovatively construct a third-party damage
risk assessment and intelligent warning system for long-distance gas pipelines. The system utilizes satellite remote sensing,
drone inspection, distributed fiber optic sensing, and IoT monitoring equipment to build a three-dimensional monitoring net-
work, achieving all-weather and blind spot monitoring of third-party activities along the pipeline. Combining Al intelligent rec-
ognition technology with risk assessment models to deeply process collected data, establish a risk grading warning mechanism,
and form a complete closed-loop management system of “monitoring warning disposal” .

Keywords: long-distance gas pipeline; Third party destruction; Risk assessment; Intelligent warning; Integration of
space, sky, and earth
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