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Numerical analysis and experimental study on pressure bearing
performance of ultra-deepwater subsea separator

LI Xiumei, CHEN Guoming, LI Wei, ZHANG Shenyan, GE Jiuhao, LIU Xiuquan

( Centre for Offshore Engineering and Safety Technology in China University of Petroleum ,Qingdao 266580, China)

Abstract: With an independently designed 2000 m subsea separator as the research object, the ultimate bearing capacity of
the separator prototype was analyzed based on the nomography method and the conformable imperfection mode method. A fine
subsea separator numerical model containing embedded nozzle submodel was established to explore the stress distribution of
saddle-shape weld. A hyperbaric chamber experiment was designed to validate the pressure-bearing performance of the subsea
separator, and the experiment data were compared with the simulation data. Research results indicate that the instability
mode of the separator is plastic instability and the structural strength should be assessed in the installation condition. The
stress-characteristic locations are at the coronal and saddle points for saddle-shape weld in all nozzles and in the position of
¢=45° and ¢ =135° for saddle-shape weld in nozzle N,. In the experiment, the overall stress level of the subsea separator is
in an elastic deformation stage and the prototype can satisfy the pressure-bearing strength requirements at 2 000 m water
depth. The numerical analysis results are highly consistent with the experimental results.
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