1
=

U 4 aduf 1 uns1aY - Yquiey 2567

UNAIIUIRY

NIFNAILITZUUAIUANINILIBSUNALADS
DAlULAAISUSTUUIAN 1 wa Arelidnoad
Development of an Automatic Power Factor Control System

for a Single-Phase Electrical System Using a Mini PLC
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Abstract

The objective of this research is to develop and evaluate the effectiveness of an automatic
power factor control system for a single-phase electrical system using a mini PLC. The development
involves a control system for automatically adjusting the power factor, utilizing a mini PLC board as
the controller. The control system consists of capacitors for power factor correction and a load
simulator, which includes a fluorescent lamp with a magnetic ballast and an induction motor. The
control is achieved using an 8-input, 8-output mini PLC board (model Fx3u) from Mitsubishi,
programmed with GX Work 2. The system is operated and configured via a 4.3-inch touchscreen,
allowing for both manual and automatic control modes.

Testing was performed with a fluorescent lamp load with a magnetic ballast, with a power
factor of 0.43 before the capacitor was added and a desired power factor of 0.9. After adding the
capacitor, the achieved power factor was 0.89, with an error of 0.01. Testing with an induction motor
load showed a power factor of 0.54 before the capacitor was added, and a desired power factor of
0.9. After adding the capacitor, the achieved power factor was 0.89, with an error of 0.01. Further
testing with a mixed load (fluorescent lamp and induction motor) showed a power factor of 0.48
before the capacitor was added, and a desired power factor of 0.9. After adding the capacitor, the
achieved power factor was 0.89, with an error of 0.01.

The research findings indicate that the developed control system is effective in controlling
the power factor and improving the power factor in a single-phase electrical system.

Keywords: Mini PLC, Power Factor Correction, Capacitor Control System, Single-Phase System
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Single Line Diagram
Automatic Single-Phase Power Factor Improvement Simulator with PLC
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