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One The generation of sinusoidal voltage in terminal of
synchronous generators is often non-sinusoidal due to the
connection of non-linear loads to it. Under these conditions, the
flowing current and voltage waveforms would considerably be
affected. This would ultimately result in destructive effects such
as increased losses, frequency fluctuations, reduced grid stability
as well as reduced power quality of the load. Accordingly, this
paper examines the various harmonic components and their
impact on synchronous generators with conventional windings
feeding nonlinear local loads. The consequences of the harmonic
contents of the output waveforms by varying nonlinear loads
were tested practically by implementing the single and triple layer
winding synchronous generators. Then, the energy-saving
lightbulb, the three-phase induction motor, and the incandescent
lamp connected to the diode bridge (using power electronic
components) were utilized as three non-linear electrical charges.
Finally, the obtained results were evaluated by calculating the
THD of the different states of the experiments performed on the
two designs (three-layer winding design instead of one-layer
winding). By comparing the experimental THD, the three-layer
winding design was superior to the conventional one.
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