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Research on the process of damaged ship flooding in
crushed ice area
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Abstract: The completion of the first ever floating nuclear plant, “ Academic Lomonosov” provided a
practical solution for energy supply in high latitudes. There may be ice floes in the sea at high latitudes, and if
the floating nuclear plant collides with them, it may lead to damaged flooding, threatening the safety of
operation. In this study, based on the Euler multiphase flow model combined with the discrete element theory,
a numerical simulation method was proposed to simulate damaged flooding of a ship in the crushed ice area.
This method was used to numerically simulate damaged flooding and the navigation resistance in the crushed
ice area, and the simulation results were compared with the model test results to verify the accuracy of the
simulation method. Taking the independently-designed ship-type nuclear power platform of a ship type as the
research object, considering the randomness of the distribution of broken ice, the above method was used to
simulate its damaged flooding in the crushed ice area. Finally, the influence of crushed ice flowing into the
cabin on the flooding process and the impact load on the hull structure were analyzed. The research results
can provide a reference for relevant research on the damage flooding process of ships sailing in ice regions.
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Tab.1 Main parameters of the box-shaped barge
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Fig.1 Geometric model of the box-shaped barge HIEZEEC, 0.906
A-A B-B
<| :
| R21P
RI2 | R22 R22
= : 7 -{-RI11-R21-4
Birnira B |5 RA [T
> | &
DBI1 | DB2 DB2 R21S
< '

2 B & A s A

Fig.2 Schematic distribution of compartments with water ingress
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Fig.5 Comparison of water heights in the cabin
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Tab.2 Main parameters of the ship-shaped nuclear power platform
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Fig.9 Grids of the cabin (Cross-sectional view) Fig.10 Overview of the overall grid
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Fig.11 Flow rate curve of water ingress
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Fig.12 Simulation of the crushed ice region
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Fig.16 Distribution of broken ice around the hull and the free surface
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Tab.4 Comparison of resistances
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Fig.20 Comparison of kinematic response during flooding (with and without broken ice)
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Fig.22 Broken ice flowing into the compartment
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