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Abstract

The integration of renewable energy sources with electric power
systems is a promising solution in order to overcome the high global
consumption of electricity, fluctuations in the oil market, as well as
global warming problems. However, this led to the emergence of
technical and economic challenges, mainly represented in the instability
of voltages. In addition to the increase in harmonic distortion, which
affected the power quality.

This study presents the design of two power systems
(photovoltaic-battery) with a capacity of (400 kW) and (500 kW), and
a Dbattery system with a capacity of (200 kW.h) using
MATLAB/SIMULINK software. The effect of controlling the
injection/absorption of reactive power through its reference value was
tested via a three-phase, three-level Neutral-Point Clamped (NPC)
inverter on a modified IEEE 13-Bus Test System, in the presence of
unbalanced loads. In buses (634, 675, 671) in different operating
modes.

The study showed a decrease in the power generated from the
main generator of the electric power system by (24.6%), as well as a
decrease in the active power losses of the transmission line (692-675)
by (44.8%) when injecting reactive power. In addition to the success in
regulating voltages, and improving the quality of power through a
decrease in the amount of Total Harmonic Distortion of the voltage in
bus 671 by (29.87%), and in bus 675 by (21.8%) when injecting reactive
power. As for the THD of the current, it decreased in the phase (B) of
the bus 675 by (17.36%) when the reactive power was absorbed.



