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Abstract

The design of subsea facilities plays a crucial role in deep-sea oil and gas development, aiming to ensure production efficiency,
environmental sustainability, and safety. This paper aims to explore the design methods and technologies of submarine facilities
in deep-sea oil and gas development. By comprehensively analyzing the functional requirements, engineering challenges, and
technological innovation of different submarine facilities, a comprehensive design framework is proposed. The significant
achievements of the proposed framework in improving production efficiency, reducing environmental impact, and ensuring facility
safety were verified through simulation and experiments. The research results indicate that the design of submarine facilities in deep-
sea oil and gas development is a complex and critical field, and scientific and reasonable design methods and innovative technologies
will provide strong support for the development and utilization of deep-sea resources.
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