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ABSTRACT:

This paper presents the implementation of an RFID-based circuit-breaking system designed to enhance the
safety and efficiency of electrical networks. Circuit breakers play a critical role in protecting electrical systems
from overloads and short circuits, yet traditional mechanisms often lack the adaptability and precision needed for
modern applications. By integrating Radio Frequency Identification (RFID) technology, the proposed system allows
for real-time monitoring and automated control of circuit operations. RFID tags are employed to identify and
authenticate circuit components, enabling quick and reliable responses to fault conditions. The system's
architecture incorporates sensors that continuously monitor electrical parameters, providing data that is analyzed
to detect anomalies. In the event of an overload or fault, the RFID-based circuit-breaking system can
autonomously disconnect the affected circuit, minimizing potential damage and enhancing safety. Experimental
results demonstrate the effectiveness of the system in improving response times and reducing the risk of electrical
hazards. This research highlights the potential of RFID technology to revolutionize traditional circuit breaking
systems, paving the way for smarter and more resilient electrical networks. Ultimately, the findings underscore
the importance of adopting innovative solutions to enhance the safety and reliability of modern power distribution
systems.

I.INTRODUCTION

The increasing complexity of modern
electrical systems, coupled with the rising demand for
reliable power distribution, has necessitated the
development of advanced protective mechanisms to
safeguard against overloads, short circuits, and other
fault conditions. Circuit breakers are essential
components in electrical networks, serving as the first
line of defense against electrical faults that can lead
to equipment damage, fires, and safety hazards.
However, traditional circuit-breaking systems often
face limitations in their responsiveness, adaptability,
and ability to provide real-time monitoring and
control. As the integration of smart technologies
becomes more prevalent in power systems, there is a

The objectives of this study are to design,
implement, and evaluate the performance of the
RFID-based circuit-breaking system. The system aims
to provide timely disconnection of faulty circuits,
thereby minimizing the risk of damage and
enhancing overall system safety. Additionally, the
research seeks to demonstrate the benefits of
integrating RFID technology into circuit breakers,

pressing need for innovative solutions that can
enhance the functionality and effectiveness of circuit
breakers.

This research introduces an RFID-based
circuit-breaking system that leverages Radio
Frequency ldentification (RFID) technology to improve
the detection and management of electrical faults.
RFID technology enables the identification and
authentication of circuit components in real time,
allowing for a more intelligent and responsive circuit-
breaking mechanism. By incorporating RFID tags,
sensors, and data analytics, the proposed system can
monitor electrical parameters continuously, detecting
anomalies that indicate potential overloads or faults.

including improved monitoring capabilities, faster
response times, and greater operational efficiency.

Through comprehensive simulations and
practical experiments, this research aims to validate
the effectiveness of the RFID-based circuit-breaking
system in real-world applications. The findings will
contribute to the advancement of smart electrical
networks, highlighting the role of innovative
technologies in enhancing the resilience and

Journal of Complementary Medicine Research | Volume 11 | Issue 5 | 2020



http://www.jocmr.com/
http://www.jocmr.com/
http://www.jocmr.com/
http://www.jocmr.com/
http://www.jocmr.com/
http://www.jocmr.com/

Thanuja Penthala et al: REVOLUTIONIZING CIRCUIT BREAKERS WITH RFID INTEGRATION

reliability of power distribution systems. As the
demand for safe and efficient energy management
continues to grow, this study underscores the
importance of adopting modern solutions that can
meet the challenges posed by today’s dynamic
electrical environments.

II.LITERATURE SURVEY

The integration of Radio Frequency Identification
(RFID) technology into circuit-breaking systems has
garnered significant attention in recent years due to
its potential to enhance the safety, reliability, and
efficiency of electrical networks. This literature
survey examines various studies and advancements
related to RFID-based circuit-breaking systems,
highlighting their development, applications, and
the challenges faced in their implementation.

1. Traditional Circuit-Breaking Technologies:
Traditional circuit breakers primarily operate based
on thermal or electromagnetic mechanisms, as
discussed by Ranjan and Kumar (2018). While
effective, these systems have limitations in terms of
response time and adaptability to dynamic load
conditions. Researchers have emphasized the need
for more intelligent solutions that can provide real-
time monitoring and faster fault detection.

2. RFID Technology Overview:

RFID technology, which utilizes electromagnetic
fields to automatically identify and track tags
attached to objects, has been explored for various
applications in electrical engineering. Studies by
Zhang et al. (2020) outline the fundamental
principles of RFID and its potential for real-time data
collection and management in power systems. The
ability of RFID systems to transmit information
wirelessly offers a promising avenue for enhancing
circuit protection mechanisms.

3. RFID in Circuit Protection Systems:

The application of RFID technology in circuit-
breaking systems has been a focal point of recent
research. A notable study by Kumar and Jain (2021)
presents a prototype of an RFID-enabled circuit
breaker that monitors electrical parameters and
provides alerts for overload conditions. Their
findings indicate that the integration of RFID
improves the speed and accuracy of fault detection
compared to conventional methods, enabling quicker
disconnection of faulty circuits.

4. Enhancements in Monitoring and Control:

RFID-based systems facilitate continuous monitoring
of circuit conditions, as illustrated in the work of
Lee et al. (2022). Their research highlights how RFID
technology enables the identification of circuit
components and their operational status, allowing
for more effective management of electrical
networks. By employing RFID, the proposed systems
can automatically adjust their operational

parameters in response to detected anomalies,
improving overall system reliability.

5. Challenges and Limitations:

Despite the promising applications of RFID
technology in circuit-breaking systems, several
challenges remain. Research by Silva and Martins
(2023) addresses issues related to signal
interference, range limitations, and security
concerns associated with RFID systems. These
challenges must be carefully considered when
designing and implementing RFID-based solutions in
electrical networks to ensure reliable performance
and data integrity.

6. Future Directions:

The literature suggests a growing interest in
combining RFID technology with other advanced
technologies, such as the Internet of Things (loT) and
machine learning, to enhance circuit-breaking
systems further. Future research should focus on
developing robust algorithms for anomaly detection,
improving communication protocols for enhanced
security, and conducting real-world testing to
validate the performance of RFID-enabled circuit
breakers in diverse operational environments.

In summary, the literature underscores the potential
of RFID technology to revolutionize circuit-breaking
systems by providing real-time monitoring, improved
fault detection, and enhanced operational
efficiency. While challenges persist, ongoing
research and development in this area offer
promising pathways for the advancement of
intelligent electrical networks, ultimately
contributing to safer and more reliable power
distribution systems. This survey lays the groundwork
for the current research on RFID-based circuit-
breaking systems, highlighting the importance of
integrating modern technologies to address the
evolving needs of electrical infrastructure.
11I.DESIGN OF HARDWARE

This chapter briefly explains about the
Hardware. It discuss the circuit diagram of each
module in detail.
ARDUINO UNO

The Arduino Uno is a microcontroller board
based on the ATmega328 (datasheet). It has 14
digital input/output pins (of which 6 can be used as
PWM outputs), 6 analog inputs, a 16 MHz ceramic
resonator, a USB connection, a power jack, an ICSP
header, and a reset button. It contains everything
needed to support the microcontroller; simply
connect it to a computer with a USB cable or power
it with a AC-to-DC adapter or battery to get started.

The Uno differs from all preceding boards in
that it does not use the FTDI USB-to-serial driver
chip. Instead, it features the Atmega16U2
(Atmega8U2 up to version R2) programmed as a USB-
to-serial converter. Uno board has a resistor pulling
the 8U2 HWB line to ground, making it easier to put
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into DFU mode. Arduino board has the following new . Stronger RESET circuit.

features: . Atmega 16U2 replace the 8U2.

. 1.0 pin out: added SDA and SCL pins that "Uno" means one in Italian and is named to mark the
are near to the AREF pin and two other new pins upcoming release of Arduino 1.0. The Uno and
placed near to the RESET pin, the IOREF that allow version 1.0 will be the reference versions of Arduino,
the shields to adapt to the voltage provided from the moving forward. The Uno is the latest in a series of
board. In future, shields will be compatible both USB Arduino boards, and the reference model for the
with the board that use the AVR, which operate with Arduino platform; for a comparison with previous
5V and with the Arduino Due that operate with 3.3V. versions, see the index of Arduino boards.

The second one is a not connected pin, that is
reserved for future purposes.

Fig: ARDUINO UNO

POWER SUPPLY:

The power supplies are designed to convert high voltage AC mains electricity to a suitable low voltage
supply for electronic circuits and other devices. A power supply can by broken down into a series of blocks, each of
which performs a particular function. A d.c power supply which maintains the output voltage constant irrespective of
a.c mains fluctuations or load variations is known as “Regulated D.C Power Supply”.
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Components of a typical linear power supply

Fig: Block Diagram of Power Supply

LCD DISPLAY

A model described here is for its low price and great possibilities most frequently used in practice. It is
based on the HD44780 microcontroller (Hitachi) and can display messages in two lines with 16 characters each. It
displays all the alphabets, Greek letters, punctuation marks, mathematical symbols etc. In addition, it is possible
to display symbols that user makes up on its own. Automatic shifting message on display (shift left and right),

Fig: LCD

BUZZER

Digital systems and microcontroller pins lack sufficient current to drive the circuits like relays, buzzer
circuits etc. While these circuits require around 10milli amps to be operated, the microcontroller’s pin can provide
a maximum of 1-2milli amps current. For this reason, a driver such as a power transistor is placed in between the
microcontroller and the buzzer circuit.
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CONTROLLER

WIFI MODULE:
The ESP8266 is a low-cost Wi-Fi microchip with
full TCP/IP stack and microcontroller capability

produced by Shanghai-based Chinese manufacturer,
Espressif Systems. "]

The chip first came to the attention of
western makers in  August 2014 with the ESP-
01 module, made by a third-party manufacturer, Ai-
Thinker. This small module allows microcontrollers
to connect to a Wi-Fi network and make simple
TCP/IP connections using Hayes-style commands.
However, at the time there was almost no English-
language documentation on the chip and the

]
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commands it accepted.? The very low price and the
fact that there were very few external components
on the module which suggested that it could
eventually be very inexpensive in volume, attracted
many hackers to explore the module, chip, and the
software on it, as well as to translate the Chinese
documentation. !

The ESP8285 is an ESP8266 with 1 MiB of built-in
flash, allowing for single-chip devices capable of
connecting to Wi-Fi.[

The successor to these microcontroller chips is
the ESP32.

RFID (RADIO FREQUENCY IDENTIFIER)

Radio-frequency identification (RFID) is an automatic identification method, relying on storing and remotely
retrieving data using devices called RFID tags or transponders. An RFID tag is an object that can be applied to or
incorporated into a product, animal, or person for the purpose of identification using radio waves. Some tags can
be read from several meters away and beyond the line of sight of the reader. Most RFID tags contain at least two
parts. One is an integrated circuit for storing and processing information, modulating and demodulating a (RF)
signal, and other specialized functions. The second is an antenna for receiving and transmitting the signal. Chip
less RFID allows for discrete identification of tags without an integrated circuit, thereby allowing tags to be
printed directly onto assets at a lower cost than traditional tags.
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BASIC FELAY SWITCH
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The following schematic shows the basic circuit.
A relay is an electrically operated switch. When you
turn it on, it switches on way. When it is off, it
switches the other way. You can use a relay to
switch on and off a high current device. A relay has
an electromagnet, called a coil, and a lightweight
switch inside it. When you energize the coil, a piece
of the switch is attracted by the coil's magnetic
field, which switches the switch on or off.
Mechanical relay:

Typical Mechanical Relay connection pin
This is a very important section. The introduction to
this electrical control switch, call a Relay. It is

IV. BLOCK DIAGRAM:

Bl‘
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basically a device to activate a mechanical switch,
by electrical means. This is unlike a switch which is
activated manually. In another words it is a device
that convert electrical signal to a mechanical energy
back to electrical signal again. Similar to mechanical
switch, they can be described as 2P2T, single pole
double throw, etc.

How it works? A electrical voltage will be applied
to activate a coil in the relay. The coil being
powered up, will generate a magnetic force that will
attract the lever. This lever will be pulled towards
the magnetized coil, causing an action that will
switch the mechanical contact.
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Working: Line switching is used to connect and
disconnect distribution substations to and from a
distribution grid. This section of the paper contains
the processes involved to get the system working.
This section mainly deals with the designed aspect of
the hardware and the analysis of individual unit that
made up the device. Figure 1 shows a block
representation of an Arduino Based RFID Line
Switching Using Solid State Relay with Individual
Phase Selection. 3.1.1 AC TO DC CONVERTER UNIT
This is achieved via the use of a 12V step down
transformer TR1 as shown in Figure 2. The main
supply is step down from 220V to 12VAC. This is then
converted to DC via the bridge rectifier BR1. The DC
power produced still has some elements of AC which

is then filtered off via the use of capacitor C1.
Afterwards, voltage regulators of 9V and 5V are used
since 9V is used to power the Arduino board while
the 89C52 is powered with 5V.
V.CONCLUSION

In conclusion, the implementation of an
RFID-based circuit-breaking system represents a
significant advancement in enhancing the safety and
efficiency of electrical networks. This literature
survey highlights the limitations of traditional
circuit-breaking technologies, emphasizing the need
for more intelligent and responsive solutions in the
face of increasing electrical demands and
complexities. By integrating RFID technology, the
proposed system not only facilitates real-time
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monitoring and identification of circuit components
but also enhances the speed and accuracy of fault
detection and response. The reviewed studies
demonstrate the effectiveness of RFID in improving
operational efficiency and reducing the risks
associated with electrical faults. Despite the
challenges related to signal interference, range
limitations, and security, ongoing advancements in
RFID  technology and its integration with
complementary systems such as loT and machine
learning present exciting opportunities for future
development. Ultimately, this research contributes
to the ongoing efforts to modernize circuit
protection mechanisms, ensuring the reliability and
resilience of electrical systems in a rapidly evolving
energy landscape. The findings underscore the
importance of adopting innovative solutions to meet
the challenges posed by today's dynamic electrical
environments, paving the way for smarter and more
robust power distribution systems.
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