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Research on the Establishment of a System and Technological Innovation for

Submarine Pipeline Design under Complex Conditions

Ji Wenfeng (Sinopec Petroleum Engineering Design Co., Ltd., Dongying Shandong 257200, China)

Abstract: Against the backdrop of global energy demand growth and the advancement of offshore oil and gas
development towards deep-sea, remote waters, and complex areas, subsea pipelines face multiple challenges such as deep-
sea environments, intense ocean currents, geological disasters, and corrosive media. This paper focuses on subsea pipeline
design under complex conditions, constructs a design system centered on risk-oriented and full lifecycle management,
and discusses key technologies such as digital twin platforms, geological disaster prevention and control, deepwater flow
assurance, intelligent monitoring, and high-precision installation. The research shows that through system innovation and
technology integration, the safety and long-term service performance of pipelines under extreme operating conditions can
be significantly improved, providing support for the efficient development of offshore oil and gas resources.
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