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Abstract; In order to reduce the dynamic loads on risers under harsh sea conditions and enhance their
adaptability to complex marine environments, a multifunctional suspension system for deepwater riser was

proposed , which included a suspension system, a hydraulic compensation system, and a measurement and
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control system, in order to ensure the safety of the suspended riser under severe sea conditions such as
typhoons in the South China Sea. In addition, the system can also be applied to transit with a suspended
riser between wells, which can significantly reduce the load of the suspension riser. The suspension system
suspends a single bearing riser system, and relieves the stress concentration on the top of the riser by
means of a centralizer and a hinge joint; the hydraulic compensation system adopts three working modes of
differential throttling compensation, passive non-throttling compensation and throttling shielding to meet the
requirements of platform avoidance and inter-well transit. The measurement and control system monitors
and warns in real time, regulates and controls the telescopic movement of the hollow hydraulic cylinder,
and realizes the real-time compensation of the dynamic load of the riser system. The system has undergone
sea trial applications, the results show that the proposed multi-function suspension system can significantly
reduce the riser top stress and dynamic load amplitude, especially in the differential throtile compensation
and passive non-throttle compensation modes. At the same time, the downstream and upstream speeds of
the platform are increased to 1. 0 knots, which significantly improves the operation efficiency. The system
helps to overcome the challenge of traditional suspension mode, provides a safe and efficient solution for
deepwater drilling riser operations, and reduces the disaster risk of suspension riser under extreme sea
conditions such as typhoons.
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Fig.1 Deepwater riser multi-function hang-off system
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Fig. 4 Hydraulic system of choke compensation mode
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Fig. 6 Sea trial of multifunctional hang-off system
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Table 1 Compensation effect of different modes compared to the conventional hard hang-off mode
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