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Simulation of the Transportation and Installation of an Offshore
Wind Turbine Suspended by a Floating Crane
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12 2 The Rambiz instaling a fully assembled turbine at Beatrice
(http://www.scaldis—smc.com/beatricewindfarm.html)
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Principal dimensions I

1\7[ q) : Principal dimensions of the floating crane
and the offshore wind turbine

l Hydrostatic I Wire rope I

Mathematical model F
: coupled 14-DOF Hydrostatic
equation of motion

WireRope

_ = vV
M(q)j +k(q.q4) =F°(q.9.4,7)
Inertial force Centrifugal, External force e
Coriolis force 4‘
q: Position and attitude of the floating crane
and the offshore wind turbine
N
Time Hydrodynamic I Gravity I
integration F v
Hydrodynamic Gravity

Solutions T T

q.9.9
l—— Visualization |
A 4

Time advance |

Simulation kernel I

12 3 Configuration of multi-body system dynamic response
simulation for the floating cranes and the offshore wind turbine
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18 4 The absolute coordinate and the generalized coordinates
of the floating crane and the offshore wind turbine

AT LA7Y olFe flstel AdEE s A
B

9 59F 22 3600tonS] SHFES

g2l “DAEWOO 3600° 30|t} Zo]i= 110m, Z2 46m, 0]
© 7.5molt}. 747 RAf= B Z4A|(rigid body)®= 7Hg St
Pl

16 wire ropes are equivalent
o 1 wire.

121 5 Geometric model of the floating crane “DAEWOO 3600”

H 1 Gross properties of the NREL 5-MW reference model
and shape model

5MW-NREL | Shape Model

Height 77.6m
Base Outer Diameter 6.5m
Tower | Base wall thickness 0.027m
Top Outer Diameter 3.87m
Top wall thickness 0.019m
Hub Dia.meter 3m 2.94m
Height 90m 89Im
Rotor Diameter 126m
Rotor | Blade radius 63m
Blade length[z=] 61.5m
Rotor(Blade*3+Hub) 110000kg 103219kg
Blade 17740kg 16569kg
Hub 56780kg 53512kg
Mass | Nacelle 240000kg 216262kg
Tower 347460kg 377980kg
Overall Center of Mass | (-0.2,0.0,64.0) | (-0.19,0.0,64.3)
Total 697,460kg 697,461kg
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Wave Direction
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32 6 (a) Configuration of the offshore wind turbine and a truss structure; (b) Configuration of the offshore wind turbine liting by the
floating crane
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12l 7 Hydrostatic force considering the attitude of the floating
crane
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12 8 The simulation model of the floating cranes and the
offshore wind turbine
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12l 9 The result of the simulation of an offshore wind turbine suspended by a floating crane
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18 10 The calculated tension of the wire rope between the offshore wind turbine and the floating crane
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