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Transient analysis of variable-speed wind turbines at wind speed

disturbances and a pitch control malfunction
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6. Conclusions

This paper focuses on the transient analysis of variable-speed wind turbines with PMSG/full-power
converter topology, simultaneously considering wind speed disturbances and a pitch control malfunction.
Also, a new fractional-order control strategy is proposed in this paper, which improves the performance
of disturbance attenuation and system robustness in comparison with a classical integer-order control
strategy. It is shown that the quality of the energy injected into the electric grid is improved with the
proposed fractional-order controller and multilevel converter, keeping the THD at a lower level. Also, it
is shown that the current THD for the wind power system with either a two-level or a multilevel converter

is lower than 5% limit imposed by IEEE-519 standard.
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