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Abstract: From the aspect of safe operation in collaboration with the drilling platform above the water and the risers
beneath, this study proposes a station keeping method which considers the mechanical response constraints of the drilling
risers in the dynamic positioning close-loop control, so as to achieve the dynamic positioning of the surface drilling
vessel or platform based on the riser angle responses. A control model is established for riser motion with finite element
method, which includes riser system mass, system stiffness, structure damping and hydrodynamic loads. The relative
motion model between the movement of the surface floating body and the top and end angles of the underwater riser is
established depending on their low frequency motion characteristics. In this way, the dynamic positioning control method
is designed according to the riser motion response, and the safety control of the top and end angles of the risers is realized.
Simulation result shows that the proposed method is feasible. The surface floating body can track the new expected
optimal position more rapidly in case there are transient external environmental loads, and thus to ensure the riser
operation within safety limits.
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