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Stability analysis and optimization design of multiphase mixed pipeline in oil field
gathering and transportation system
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Branch, Sinopec, Dongying Shandong 257000, China)

Abstract: Based on its advantages in economy and construction, multiphase co-flow technology is widely adopted in
oil extraction and transportation. However, practical applications are accompanied by stability issues such as flow pattern
transitions, pressure fluctuations, and internal wall scaling, which significantly jeopardize the stability and safe operation of
pipeline systems. This paper verifies the factors leading to instability in multiphase co-flow pipelines through experiments
and proposes targeted solutions (such as adjusting the appropriate pipe diameter, controlling the pipe inclination angle,
establishing an intelligent management system, utilizing multiphase flow mathematical models, and timely pigging) to ensure
long-term stable and efficient system operation. This has significant implications for enhancing the reliability and economic
benefits of extraction and transportation systems, and achieving smart energy development.
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