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ABSTRACT

The commercial tools to simulate the non-linear dynamic characteristics of wind turbine system are

various but, the tool take much time to simulate the control algorithm and require many input

variables. In this paper, the procedures to derive the simplified 4-degree-of-freedom mathematical

model of a 2-MW wind turbine which could be used at the initial design stage of the controller are

proposed based on RISO’s suggested method. In this model, the Ist tower fore-after bending motion

and Ist blade flapping motion are also considered in addition to the rotor-generator rotation motion
in the 2-DOF model. The effectiveness of the 4-DOF model is examined comparing with the 2-DOF
model and verification of the simplified model is accomplished through modal analysis for whole

wind turbine system.
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Fig. 1 Relationship between wind turbine components, wind velocity and control algorithm for 2-DOF
wind turbine model
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Fig. 2 Aerodynamic characteristic coefficients of blade
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Fig. 4 Relationship between wind turbine components, wind velocity and control algorithm for
4-DOF wind turbine model
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Fig. 5 Relationship between wind velocity input and state variables of 4-DOF wind turbine model
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Table 3 Natural frequency of wind turbine model

Tower 1st Blade Ist flapping
fore-after mode mode

Equivalent

4-DOF 0.427 Hz 0.978 Hz

wind (8.7%!) 21 %M
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Original

whole 0.393 Hz 0.958 Hz

system
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