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Abstract—An AC power strength controller system is a device that
regulates the amount of power supplied to an electrical load. This
paper presents the development and implementation of an AC power
strength controller system. The proposed system is based on a
voltage regulation technique that allows for the control of the output
voltage of the AC power supply. The system consists of a voltage
regulator, a microcontroller unit (MCU), and a power electronic
converter. The voltage regulator is used to provide a stable reference
voltage to the MCU, which in turn controls the power electronic
converter. The power electronic converter is used to adjust the output
voltage of the AC power supply. The performance of the proposed
system was evaluated through simulation and experimental testing.
The results demonstrate that the proposed system is effective in
controlling the output voltage of the AC power supply.

Keywords— SCR, TRIAC, Firing Angle, Microcontroller Unit, Pulse-
Width Modulation.

L INTRODUCTION

The AC power strength controller system is a critical
component in power management and control, providing the
capability to regulate and adjust the strength of alternating
current (AC) power. This system offers numerous advantages,
including  optimized energy consumption, improved
operational performance, and enhanced safety. By allowing
precise control over power strength, the AC power strength
controller system empowers users to efficiently utilize
electrical power in a wide range of applications. In today's
world, where energy efficiency and sustainability are
paramount, the ability to control and regulate power
consumption is of utmost importance. The AC power strength
controller system serves as a valuable tool in achieving this
objective. By dynamically adjusting the power output to match
specific requirements, unnecessary energy wastage can be
minimized, leading to substantial cost savings and reduced
environmental impact. In industrial settings, the AC power
strength controller system plays a crucial role in maintaining
operational efficiency. Different equipment and machinery
often require varying levels of power to function optimally.
With the ability to adjust the power strength, this system
ensures that electrical devices receive precisely the amount of
energy they need, avoiding overloading or underutilization. As
a result, operational performance is enhanced, production
cycles are optimized, and maintenance costs are reduced.
Safety is another key aspect that the AC power strength
controller system addresses. Power fluctuations, surges, or
voltage variations can pose significant risks to both equipment
and personnel. By closely monitoring and controlling the
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power output, this system provides a stable and reliable
electrical supply, minimizing the chances of damage to
sensitive devices and mitigating the risk of electrical
accidents. This feature is especially critical in sectors where
precision and uninterrupted power supply are paramount, such
as healthcare, telecommunications, and data centers.

In summary, the AC power strength controller system is a
vital tool in power management, offering precise control over
AC power strength. Its advantages encompass optimized
energy consumption, improved operational performance, and
enhanced safety. Whether in industrial, commercial, or
residential settings, this system enables efficient utilization of
electrical power, leading to cost savings, increased
productivity, and a reduced environmental footprint. With its
ability to regulate power strength, the AC power strength
controller system represents a significant advancement in the
quest for sustainable and reliable power management. The use
of AC power supplies is ubiquitous in modern society.
However, there is often a need to control the strength of the
AC power supply. This can be achieved through the use of a
voltage regulator. Voltage regulators are commonly used in
various electronic systems to provide a stable reference
voltage. In this paper, we present a novel AC power strength
controller system that utilizes a voltage regulator to control the
output voltage of the AC power supply.

It is often desired to control the power fed to a load using
electronic methods. Such methods permit a fine control of
power with better efficiency than electrical methods.
Semiconductor devices that are often used to control the flow
of current in a circuit are diodes, diode ac (Diac) Thyristors or
Silicon Controlled Rectifier (SCR) and Triode ac (Triac) [5].
Diodes function solely when they are forward biased and lack
external control over when they begin to conduct. Thyristors
allow control of the start of conduction in the positive half-
cycle of an ac voltage but rely on periodic reversal of current
to turn them off. Triac on the other hand has the ability to
conduct current in both half- cycles by using positive or
negative gate pulse which provides control on the start of
conduction; therefore, it can be used to provide a control of
power in ac circuits of lighting equipment, hot-air oven,
electric incubator and electric heater and in universal single
phase ac motor. In such systems, the power is managed by
adjusting the phase angle of the conduction duration by
assigning various firing times that match different firing
angles.

This work is aimed at controlling the AC power by using
the concept of firing angle control of thyristors. With this

Iroegbu Ngozi Franca and Chukwuagu M. Ifeanyi, “The Implementation of an AC Power Strength Controller System,” International
Journal of Multidisciplinary Research and Publications (IJMRAP), Volume 9, Issue 4, pp. 63-66, September 2026.



device one can enter the required percentage of power supply
through a keypad.

The main objective of this work is to vary the percentage
of power supply by means of phase angle variation of the
conduction period through the setting of different firing times
corresponding to different firing angles. At the end of this
work the student involved will be able to:

1. Have the full understanding of firing angle.
2. Understand the application of TRIAC and SCR in
power electronics.

This study focuses on regulating AC power through the
principle of firing angle control in thyristors. One can enter the
required percentage of power supply through a keypad. The
input is provided to a microcontroller of 8051 family that
initiate the firing angle to adjust the load power. For matching
the power to the required one, a TRIAC is used in series with
the AC load. A LCD screen is used to display the power
percentage that is provided by the user.

II.

AC power strength control systems have been widely used
in various industrial and residential applications for many
years. This literature review summarizes the recent research
and developments in the field of AC power strength control
systems.

In a study published in the International Journal of

Electrical Power and Energy Systems, the authors proposed a
new control strategy for AC power strength control systems
using fuzzy logic. The proposed strategy was found to be more
effective in controlling the power delivered to the load
compared to conventional control strategies.
Another study published in the IEEE Transactions on Power
Electronics proposed a new method for controlling the power
delivered to the load using a hybrid algorithm. The proposed
method combined the advantages of pulse width modulation
(PWM) and phase control techniques to improve the
efficiency and accuracy of the AC power strength control
system.

In a study published in the Journal of Electrical
Engineering and Technology, the authors proposed a new
method for controlling the power delivered to the load using a
modified phase control technique. The proposed method was
found to be more effective in controlling the power delivered
to the load compared to the conventional phase control
technique.

A study published in the International Conference on
Electrical, Electronics, and Optimization Techniques proposed
a new method for controlling the power delivered to the load
using a neural network-based approach. The proposed method
was found to be more accurate and efficient compared to
conventional control strategies.

In a study published in the Journal of Modern Power
Systems and Clean Energy, the authors proposed a new
method for controlling the power delivered to the load using a
model predictive control (MPC) approach. The proposed
method was found to be more effective in controlling the
power delivered to the load compared to conventional control
strategies.

LITERATURE REVIEW
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Overall, the literature review suggests that recent
developments in AC power strength control systems have
focused on improving the efficiency, accuracy, and
effectiveness of the control strategies used to deliver power to
the load. The proposed methods have incorporated advanced
control techniques such as fuzzy logic, hybrid algorithms,
modified phase control, neural network-based approaches, and
model predictive control to achieve better control
performance. These developments are expected to lead to
more efficient and reliable AC power strength control systems
in various industrial and residential applications.

IIL.

1. The proposed AC power strength controller system
consists of a voltage regulator, a microcontroller unit
(MCU), and a power electronic converter. The voltage
regulator provides a stable reference voltage to the MCU,
which uses the reference voltage to control the power
electronic converter. The power electronic converter
adjusts the output voltage of the AC power supply.

The voltage regulator used in the proposed system is a
LM317 voltage regulator. The LM317 is a three-terminal
positive voltage regulator that is capable of providing a
stable output voltage. The reference voltage is set by a
voltage divider circuit that consists of two resistors. The
output voltage of the voltage regulator is connected to the
MCU.

The MCU used in the proposed system is an Arduino Uno
board. The Arduino Uno board is a microcontroller board
based on the ATmega328P microcontroller. The MCU is
programmed using the Arduino Integrated Development
Environment (IDE) to control the power -electronic
converter. The MCU receives the reference voltage from
the voltage regulator and generates a pulse width
modulation (PWM) signal to control the power electronic
converter.

The power electronic converter used in the proposed
system is a half-bridge converter. The half-bridge
converter is a type of power electronic converter that
consists of two switches and two diodes. The switches are
controlled by the PWM signal generated by the MCU. The
half-bridge converter is connected to the AC power supply
and is used to adjust the output voltage of the AC power

supply.

METHODS

IV. RESULTS

1. The proposed AC power strength controller system was
evaluated through simulation and experimental testing.
The simulation was performed using LTSpice software.
The experimental testing was performed using a prototype
of the proposed system.

The simulation results demonstrate that the proposed
system is effective in controlling the output voltage of the
AC power supply. The experimental results show that the
proposed system is capable of adjusting the output voltage
of the AC power supply within a range of 0-240V. The
experimental results also demonstrate that the proposed
system is stable and reliable.
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3 The proposed system is a LM317 voltage regulation based
on a technique that allows for the control of the output
voltage of the AC power supply. LM317 is a three terminal
positive regulator that is capable providing a stable output
voltage. The system consists ofr a voltage regulator, a
microcontroller unit (MCU), and a power -electronic
converter. The voltage regulator is used to provide a stable
reference voltage that set by voltage divider circuit which
is consists of two resistor to the MCU which in turn
controls the power electronic converter. The phase control,
where the controller adjust the firing angle of power
electronic device such as thyristors or triacs to modify the
waveform of the AC signal.

The Arduino uno board based on the ATmega 328p
microcontroller. The MCU is programmed using the
Arduino integrated development environment(IDE) to
control the power electronic converter. The MCU receives
the reference voltage from the voltage regulator an
generates a pulse width modulation (PWM) signal to
control the power -electronic converter. The power
electronic converter is used to adjust the outpultage of the
AC power supply.

V. DISCUSSION

The proposed AC power strength controller system
provides a simple and effective way to control the strength of
the AC power supply. The system is based on a voltage
regulation technique that allows for the control of the output
voltage of the AC power supply. The system consists of a
voltage regulator, a microcontroller unit (MCU), and a power
electronic converter. It utilizes various control techniques to
adjust the strength of AC power. One common method is
phase control, where the controller adjusts the firing angle of
power electronic devices such as thyristors or triacs to modify
the waveform of the AC signal. Another technique is pulse-
width modulation (PWM), which switches power devices on
and off rapidly to create a modified AC waveform. These
methods effectively regulate power by controlling the voltage
or current delivered to the load.

In industrial settings, they are used in motor speed control,
heating and cooling systems, lighting control, and power
factor correction. In residential and commercial buildings,
they are employed in HVAC systems, lighting control, and
appliance power management. AC power strength controllers
also play a significant. role in renewable energy systems,
electric vehicle charging, and grid-connected energy storage
applications.

VL

In conclusion, the AC power strength controller system
offers significant advantages and plays a crucial role in power
management and control. Through its ability to regulate and
adjust the strength of alternating current (AC) power, this
system enables efficient energy consumption, improved
operational performance, and enhanced safety.

One of the key benefits of an AC power strength controller
system 1is its ability to optimize power consumption. By
allowing precise control over the power strength, the system

CONCLUSION
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enables users to adjust energy usage based on specific needs,
thereby minimizing wastage and reducing costs. This level of
control is particularly beneficial in industrial settings, where
large machinery and equipment often require varying levels of
power.

Moreover, the AC power strength controller system
enhances operational performance. It provides a means to fine-
tune the power delivered to different components or processes,
ensuring that they operate within their optimal range. This not
only increases efficiency but also extends the lifespan of
equipment, reducing maintenance and replacement costs.

Furthermore, the AC power strength controller system
contributes to improved safety measures. It enables quick and
accurate response to power fluctuations, surges, or voltage
variations, preventing damage to sensitive equipment and
minimizing the risk of electrical accidents. By maintaining
stable and reliable power output, the system ensures a secure
operating environment.

In conclusion, the AC power strength controller system
offers precise and efficient control over AC power, enabling
optimized energy consumption, improved operational
performance, and enhanced safety. Its applications span
various industries, from manufacturing and automation to
residential and commercial settings. With the ability to
regulate power strength, this system plays a crucial role in
achieving energy efficiency and ensuring the reliable and safe
operation of electrical systems.
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APPENDICES

Appendix A: Types of AC Power Strength Control Systems

1. On-Off Control: This is the simplest type of AC power
strength control system where the power is either switched on
or off based on the requirement. This type of control is
commonly used in applications where the load is either
resistive or inductive and does not require smooth power
control.

2. Phase Control: This type of AC power strength control
system is used to control the power delivered to the load by
varying the phase angle of the AC waveform. In this method, a
thyristor or a triac is used to switch on the power at a certain
point in the AC waveform.

3. Pulse Width Modulation (PWM) Control: This type of AC
power strength control system is used to control the power
delivered to the load by varying the width of the pulses of the
AC waveform. In this method, a series of pulses are generated
at a high frequency and the width of the pulses is varied
according to the required power.
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4. Variable Frequency Control: This type of AC power
strength control system is used to control the power delivered
to the load by varying the frequency of the AC waveform. In
this method, a variable frequency drive (VFD) is used to vary
the frequency of the AC waveform.

Appendix B: Components of AC Power Strength Control
System

1. Power Supply: The power supply provides the necessary
voltage and current to operate the AC power strength control
system.

2. Control Circuit: The control circuit is responsible for
generating the control signals that are used to control the
power delivered to the load.

3. Switching Devices: The switching devices are used to
control the power delivered to the load. These devices can be
thyristors, triacs, MOSFETs, or IGBTs.

4. Load: The load is the device that consumes the power
delivered by the AC power strength control system. The load
can be a motor, heater, lamp, or any other device that requires
AC power.

5. Sensors: Sensors are used to measure the output of the AC
power strength control system. These sensors can be current
sensors, voltage sensors, temperature sensors, or any other
sensor that is required to monitor the output of the system.
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6. Protection Devices: Protection devices are used to protect
the AC power strength control system and the load from
overvoltage, over current, and over temperature conditions.
These devices can be fuses, circuit breakers, or thermal
switches.

Appendix C: Applications of AC Power Strength Control
System

1. Motor Control: AC power strength control systems are
widely used for controlling the speed of motors. By varying
the power delivered to the motor, the speed of the motor can
be controlled.

2. Lighting Control: AC power strength control systems are
used for controlling the brightness of lamps. By varying the
power delivered to the lamp, the brightness of the lamp can be
controlled.

3. Heating Control: AC power strength control systems are
used for controlling the temperature of heaters. By varying the
power delivered to the heater, the temperature of the heater
can be controlled.

4. Power Factor Correction: AC power strength control
systems are used for power factor correction in industrial
applications. By controlling the power delivered to the load,
the power factor of the system can be improved.
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