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Abstract. IMO Grain Regulations require a minimum level of acceptable stability for grain transportation, represented by 
the roll angle due to the conditional grain displacement, the residual restoring energy after such an assumed grain 
displacement and the initial metacentric height. Modern loading complexes for transshipment of grain crops are highly 
productive, which requires constant monitoring of the ship's position, including adjusting the length and tension of the 
mooring ropes. Along with mooring winches, windlass and capstan, dynamic mooring cleats are also involved in this process. 
The analysis of the mooring devices showed that the most effective for correcting the position of the vessel is the use of 
controlled bollards in combination with automatic winches. However, the experience of using the controlled bollards of known 
designs indicates that their designs contain solutions that significantly limit the possibilities of use in the rapidly changing 
position of the vessel or in difficult climatic conditions. The proposed design differs in that the pedestals have 
electromechanical stoppers with force sensors, the fingers are installed on the axes of rotation of the pedestals and are 
connected to the shafts of piezoelectric motors, which are rigidly attached to the base, and together with the stopper are 
connected to the control unit. Thus, the developed device will provide: expansion of the range of operating modes for the use of 
mooring bollards due to the use of piezoelectric motors; simplification of the design; no need to compensate for the influence
of climatic factors on the bollard elements; no threat of environmental pollution by hydrocarbon working substances; 
improving maintainability due to the choice of a modular design. The use of the developed device will make it possible to 
quickly maintain a safe position of the ship during cargo operations. Thus, the developed device will provide: - expansion of 
the range of operating modes for the use of mooring bollards due to the use of piezoelectric motors; - simplification of design 
implementation; - no need to compensate for the influence of climatic factors on the bollard elements; - no threat of 
environmental pollution by hydrocarbon working substances; - increase in maintainability due to the choice of modular design 
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and availability for technical diagnostics. The use of the developed device will allow to promptly maintain safety by the 
position of the vessel during cargo operations.
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