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Simulation for Voltage Variations of a Grid—connected Wind Turbine Generation
System by Simulink

wEE - R W
(Duck-Keun Ahn - Kyoung-Soo Ro)

Abstract — This paper presents a modeling and simulation of a grid-connected wind turbine generation system with
respect to wind variations, starting of large induction motor and three-phase fault in the system, and investigates voltage
variations of the system for disturbances. It describes the modeling of the wind turbine system including the drive train
model, induction generator model, and grid-interface model on MATLAB/Simulink. The simulation results show the
variation of the generator torque, the generator rotor speed, the pitch angle, terminal voltage, system voltage, fault
current, and real/reactive power output, etc. Case studies demonstrate that the pitch angle control is carried out to
achieve maximum power extraction for wind speed variations, starting of a large induction motor causes a voltage sag
due to a large starting current, and a fault on the system influences on the output of the wind turbine generator.
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Fig. 1 Scheme of a grid—connected wind turbine generation
system
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Fig. 2 C,— X characteristic curve of a wind turbine for

different pitch angles.
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Fig. 3 Simulink model of grid-connected wind turbine generators
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Fig. 8 For wind speed variation, active power output of grid

190.5

L r B v T T T 1 T
190 [ 4+ ymmls - - - b s e d e s b et
iy .7—“‘-“-\__, ' N ' ' ' 1
L WL REEE  EEE S L REE
w
2 { , 1 1 AN ! . '

A R S R e SRS sl St
T SR S RS i A
188 L H h H H H H H H

5 10 15 20 25 30 35 40 45 &0

I 9 E5 Histol ish UMY /UKL

Fig. 9 Generator rotational speed for wind speed variation
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variation(rms)
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