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Fig. 1 Relative position of two semi-submersible

platforms when berthing
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Tab.1 Parameters of two semi-submersible platforms
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Fig. 2 Coordinate system definition and environmental

load direction
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Tab.2 Wind, wave and current conditions

ol A/ A X T g i i/ A

5 (mes D WE/m AW/s (mesth) HE/ %
Casel 2.17 1. 28 5. 30 1 14.3
Case2 4,35 1.78 6.26 1 35.7
Case3 6.52 2.44 7.32 1 56.9
Cased 8.70 3.21 8. 41 1 73.3
Caseb 10. 90 4.09 9.49 1 85.2
Caseb 13. 04 5.07 10. 56 1 92.5
Case7 15.22 6.12 11.61 1 96. 6
Case8 17.39 7.26 12. 64 1 98. 4
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Fig.3 Two platforms frequency domain calculation model
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Fig. 4 First-order wave force transfer function curve of different wave direction of production platforms
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Fig. 5 Average wave drift force curve of different wave direction of production platforms
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Analysis of coupled motion response for two platforms during berthing
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Abstract: The coupling dynamic response characteristics of two semi-submersible platforms in
berthing state are studied to determine the safe working conditions. For the two semi-submersible
platforms connected through the trestle bridge, the hydrodynamic analysis models of the two
platforms are established considering the action of wind, wave and current loads. Based on the three-
dimensional potential flow theory, the multi-body coupling hydrodynamic performance of two semi-
submersible platforms during berthing is calculated in the frequency domain, and the effects of
different wave directions on the wave loads of the platform are analyzed. Based on the Kalman filter
control algorithm, the positioning capability of the berthing system is analyzed in view of different sea
conditions. Besides, the sea conditions under which berthing operations can be safely conducted are
obtained according to the upper limit conditions of displacement. According to the results, the second
order wave loads will influence the coupling hydrodynamic performance. Moreover, the available
operational sea conditions under the oblique seas are the highest, while those under beam seas are
lower. The available berthing operational sea conditions under longitudinal seas are the most critical.

The results have reference function for safe berthing of two platforms.
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