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Abstract: Subsea blowout preventer (BOP) system is a core component of the well control system in offshore
oil and gas development. Its performance reliability directly affects the safety and economy of drilling operations.
To address the insufficiency of traditional research in multi-system simulation, this study develops a multi—
platform simulation framework based on AMESim, Simulink and LabVIEW , enabling a complete simulation and
verification workflow involving high—precision modeling of hydraulic systems, formulation of governing algorithms,
and real-time visual monitoring. Firstly, a high—fidelity model of the BOP hydraulic system was established
through AMESim to accurately simulate the dynamic responses of the BOP hydraulic system under complex working
conditions. Secondly, the governing algorithms were formulated under the Simulink environment to enable auto-
matic fault alarm and independent adjustment of key parameters (e. g. pressure and displacement) of the hydraulic
system. The joint simulation model was loaded on the hardware—in—the—loop (HIL) test device to realize a semi—

physical multi—platform simulation. Subsequently, a human—machine interface integrating parameter configura-
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tion, real-time monitoring and visualization was developed via the LabVIEW platform, and dataflow programming

was adopted to ensure real-time response of the system. Finally, systematic simulation was conducted on typical

working conditions (e. g. accumulator charging, BOP motion, and fault alarm) of the subsea BOP system. The

results show that the multi-platform simulation framework accurately simulates the dynamic response process of the

BOP hydraulic system under various typical working conditions and visually verifies the operation reliability and

control adaptability. The study provides an effective solution for design optimization, performance evaluation and

safety verification of offshore oil and gas equipment, and is of theoretical and engineering significance for advanc-

ing these equipment toward intelligence.

Keywords: offshore oil and gas; BOP; AMESim; Simulink; LabVIEW ; dynamic response
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Fig. 1 Block diagram of the simulation framework for BOP control system
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