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Improving the performance of an electric and
solar power generation station connected to
the grid using a PI controller calibrated with
the bee algorithm (study of a Hasiya power
station)

Abstract

Despite the positives, that solar energy sources offer. such as
reducing pollution and providing sustainable energy, they suffer from a
major negative, which is the harmonics resulting from them when
connected to the public electrical grid, due to the presence of power
converters, which causes an increase in the total distortion factor and a
distortion in the shape of the voltage wave in Electrical network. This
article presents a solution to the problem of harmonics using of a
Proportional Integral PI (Proportional Integral) controller calibrated using
the bee algorithm to obtain the best possible performance, and reduce the
total distortion factor (THD). Which is reflected in the performance of the
electrical network and provides electrical voltage with minimal distortion.
Possible and less harmonics.

In this research, the MATLAB environment was used to model a
IMW solar energy generating station and find out the amount of THD.
After that, the system is develop using a classic PI controller. Then use a
calibrated PI controller using the bee algorithm, and compare the
performance of the system as a whole in three cases; the first: using a
inverter without a controller, the second using a inverter with a PI
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controller, and the third using a inverter with a PI controller calibrated using
the bee algorithm. The results showed that the performance of the latter was
superior to its counterpart through criteria: total harmonic distortion
(THD), three-phase electrical voltage waveform, and the power supplied to
the electrical network.

Keywords: electric and solar power station, PI controller, bee algorithm.
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