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Abstract

Most of the loads in the electric power system are inductive
loads, due to the nature of the residential and industrial loads, most of
which are on motors that draw reactive power that have a low power
factor, and this leads to a decrease in voltage and an increase in power
losses in the wires. The most power distribution system that effect of
by low power factor is a low voltage distribution system (0.4kv),
because the nature of the current passing through the system is large,

so it is necessary to work on correcting the power factor.

This thesis presents the design, implementation and simulation
of an automatic power factor correction module for single phase loads
using an ESP32 microcontroller. The power factor can be corrected
for different loads using a single capacitor by controlling the applied
voltage, depending on the ESP32 controller output signal of applied to
the MOSFET gate. In this design, the microcontroller is programmed
based on the zero-crossing detector signal and reading data of the
smart meter through the TTL interface protocol. The output period of
the controller consists of three parts, the first part (ON-state) is to
charge the capacitor, the second part is the null (Off-state) case, while
the third part (ON-state) is to discharging mode of the capacitor, and
the time of these parts is variable according to the algorithm prepared
in advance. The proposed unit was tested on many loads and its
performance was good. The power factor has been corrected from
0.70 to 0.97 and from 0.84 to 0.99 ..etc. The main part of the
proposed power factor correction unit was simulated by Matlab
program and selected on many loads and similar results were obtained

for the practical part.



Also simulation of a low-voltage radial distribution network
(IEEE 30 Bus System) was performed in by the (Power World
Simulator) to improve the efficiency of the distribution system
through correcting the power factor. The simulation was conducted for
the distribution network at constant loads, and the ineffective power
was compensated by Adding capacitors to keep the power factor close
to unity. The main objective of this simulation is to study the effect of
installing an automatic power factor correction unit at each consumer
on the overall distribution system efficiency. The results were as
follows: the pwer losses in the wires decreased by 28.76%, the
network voltage increased by (2% - 4%) and th total power drawn

from the sourse dcreased by 15%.



