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Abstract — Recently renewable energy such as offshore wind energy takes a higher interest due to the depletion
of fossil fuel and the environmental pollution. This paper deals with multi-body dynamics (MBD) analysis tech-
nique for offshore wind turbine system considering aerodynamic loads and Thevenin equation used for determi-
nation of electric generator torque. Dynamic responses of SMW offshore wind turbine system are evaluated via
the MBD analysis, and the system is the horizontal axis wind turbine (HAWT) which generates electricity from
the three blades horizontally installed at upwind direction. The aerodynamic loads acting on the blades are com-
puted by AeroDyn code, which is capable of accommodating a generalized dynamic wake using blade element
momentum (BEM) theory. In order that the characteristics of dynamic loads and torques on the main joint parts
of offshore wind turbine system are simulated similarly such an actual system, flexible body modeling includ-
ing the actual structural properties are applied for both blade and tower in the multi-body dynamics model.

Key words: Multi-body dynamics simulation(THz | -5 ¢ 8} A] & | ©] 4), Offshore Wind Turbine System(3l|
ARE A A A~E)), Thevenin equation(B] H. 178 24]), Aerodynamic loads(3-2315)
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Fig. 2. General outline of wind turbine MBD model.

Table 1. Principle specifications of wind turbine

Rating 5 MW

Rotor orientation, Configuration Upwind, 3 Blades
Rotor, Hub diameter 126 m, 3 m

Hub height 90 m

3m/s, 11.4 m/s, 25 m/s
6.9 rpm, 12.1 rpm

Cut-in, Rated, Cut-out wind speed
Cut-in, Rated rotor speed

Rotor mass 110,000 kg
Nacelle mass 240,000 kg
Tower mass 347,460 kg
th glch.
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Fig. 3. Mechanical properties of tower structure.
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Fig. 6. Coordinate axes on blade section for aerodynamic loading.

Fig. 7. General multi-body dynamics model for SMW horizontal
axis wind turbine.
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Fig. 15. Torque results of tower base.
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Table 2. Torque result comparison based on RMS [unit: N-m]

Torque measuring locations

MBD model
PBM YBM B
Flexible 1.72e+06 4.26e+6 1.69¢+7
Rigid 1.75e+06 4.30e+6 1.64e+7
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