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Abstract — The main purpose of this paper is to present a simulation model for assessing the impacts of a
variable speed wind turbine (VSWT) on the distribution network and perform a simulation analysis of volt-
age profiles and harmonics along the wind turbine installed feeder using the presented model. The modeled
wind energy conversion system consists of a fixed pitch wind turbine and a permanent-magnet synchronous
generator, in which a controllable power electronics inverter performs variable speed operation and reactive
power output control. Tmpact analysis on voltage profiles and harmonics of a VSWT-installed distribution
feeder is addressed and simulated in terms of steady state and dynamic behaviors. Various capacities and dif-
ferent modes of variable speed wind turbines are simulated and investigated. Case studies demonstrate how
feeder voltages are influenced by capacity and control modes of wind turbines and changes in wind speed
under various network conditions, and show harmonic impacts on the feeder. Modeling and simulation anal-
ysis is based on PSCAD/EMTDC a software package.
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Fig. 1. The studied variable speed wind turbine.
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Table 2. Voltage fluctuation percentage [%] for dif-
ferent WT controls.
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Fig. 11. Results of simulation with WT of VC scheme.
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Fig. 12. Voltage waveform and harmonic spectra at VSI bus.
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Fig. 13. Voltage waveform and harmonic spectra at bus WT.
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Fig. 14. THD of feeder voltages with different levels
of WT output.
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