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Research and application of natural gas long distance
pipeline leakage detection technology

Mailun Liu
Oil and Gas Regulation Center, National Petroleum and Natural Gas Pipeline Group, Beijing, 100020, China

Abstract

As a clean energy source, natural gas has seen its proportion in China’s energy mix steadily increase year by year. Long-distance
pipelines serve as the core infrastructure ensuring its safe and efficient transportation. However, frequent leakage incidents caused
by corrosion, third-party sabotage, or geological disasters not only lead to resource waste and environmental pollution but may also
trigger major safety accidents like explosions. Statistics show that over 60% of leakage incidents in China’s long-distance pipelines
result from delayed detection. Traditional single detection technologies (such as negative pressure wave detection and manual
inspections) suffer from low sensitivity, poor real-time performance, and high costs, making them inadequate for complex scenarios.
Therefore, developing efficient and precise leakage detection technologies and establishing an intelligent detection system integrating
multiple techniques have become urgent requirements for ensuring the safe operation of natural gas pipelines. This paper first
provides a detailed analysis of leakage mechanisms and risks in long-distance natural gas pipelines, then elaborates on the specific
classifications and principles of leakage detection technologies, and finally examines application cases from multiple perspectives
with detailed comparisons, aiming to offer valuable references and insights for related research.
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