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Analysis on Compensation Efficiency of Passive Heave

Compensation System of Drill Vessel in Deep Sea States
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Abstract: To design a passive heave compensation system for drill vessel, the heave compensation effi-
ciency of drill passive heave compensation system was analyzed. In terms of physical model of heave compensa-
tion system and the Newton’s second law, a mathematical model of the heave compensation system with three-
degree-freedom including crown, hook and drill string was built up. The Runge-Kutta algorithm was employed
to solve the built mathematical model. The motion of heave compensation system was then achieved and was
validated by 1: 10 reduced-scale real model. According to the validated mathematical model of the heave com-
pensation system, the characteristics of the efficient compensative windows under various sea states were de-
tailed. The adjustment of the heave compensative system to different sea stiffness was also discussed. Results
show that the efficiency of compensation is dependent on sea states, and that decreases in wave frequencies and
sea depth, and increases in case of harder seabed.
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