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Analysis of the causes of liquid accumulation in natural gas pipelines and
optimization of efficient drainage technology
Zhu Yanxin, Sun Wenzheng (Shandong Ganghua Gas Group Co., Ltd., Jinan, Shandong 250000, China)

Abstract: In the process of natural gas pipeline transportation, condensate and free water are prone to accumulate
inside the pipeline, forming liquid accumulation, which can lead to a decrease in transportation efficiency, intensified
pipeline corrosion, and increased safety risks. Based on the theory of gas-liquid two-phase flow and on-site engineering
practice, this article systematically analyzes the causes of liquid accumulation from the characteristics of natural gas
components, pipeline operating conditions, and structural design defects in a three-dimensional system. It sorts out the
application limitations of existing technologies such as manual drainage, automatic drainage valves, pipeline cleaning
technology, and gas lift drainage, and proposes three optimization schemes from the directions of structural optimization,
intelligent upgrading, and composite technology integration: anti clogging intelligent drainage valve, flexible pipe cleaning
device ultrasonic detection linkage system, and gas lift heat pump collaborative drainage. Using a long-distance pipeline
project in North China as an example, this study aims to verify the effectiveness of optimization techniques in improving
the efficiency of liquid accumulation removal, controlling operation and maintenance costs, and enhancing pipeline safety.
It provides technical references for the treatment of liquid accumulation in natural gas pipelines and helps to ensure the
efficient and safe operation of pipeline transportation systems.
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