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Abstract

As maintenance workers and electrical substations are being repaired, there are more electrical
mishaps involving linemen today. Contact with overheated wires is the most frequent reason for
electric shock and electrocution in the workplace, but there are other factors as well. When
transporting equipment like poles and ladders, this happens when people underestimate the height of
the ground and overhead wires. Not separating electrical supply is another common cause of
electrical injury. working on electrical equipment that is "live,” A lack of maintenance Even if you
survive an electrical shock, there may be serious aftereffects, such as burns, eye damage, partial limb
paralysis, neurological issues including forgetfulness and memory loss, and injuries sustained
immediately after the shock (such as falling off a ladder). Therefore, we create projects for linemen or
electricians to prevent electrical injuries.
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INTRODUCTION

The 8-bit microcontroller, a member of the Arduino family, controls the entire system. In this case,
we are using two microcontrollers, one of which is mounted on a pole and the other on a fuse box for
power distribution. RF The RF receiver and switching circuit are interfaced with the microcontroller
that is mounted on the power distribution fuse box, and the transmitter and sensor are mounted on the
pole. There are many overhead lines in a city or village. One main pole is included on each line. The
main pole of each line is where the smart card exchange circuit is located. The microprocessor reacts
and transmits a signal through an RF transmitter when a lineman or electrician switches their card to
turn off a sensor installed on the main pole of each line. When an electrician or lineman switches
cards on the power-turn-off sensor installed on the main pole of each line, the microcontroller
responds by transmitting a signal via RF, which an RF receiver can then receive and process to turn
off the power to that line via a power-distribution fuse box. When a line worker has finished his or her
task, the switch will activate the sensor and cause the microcontroller to send a signal to the
microcontroller of the power distribution fuse box. There is a significant chance of a communication
gap between the electric lineman and the sub-
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damage caused by overload or short circuit. Its primary responsibility is to detect a failure state and
interrupt current flow. The regular operation of a circuit breaker can be restored either manually or
automatically, in contrast to a fuse that needs to be changed after just one use. Due to a lack of
coordination and communication between the maintenance staff and the employees of the electric
substation, we observe an increase in deadly electrical incidents involving linemen when operated
manually. To avoid such mishaps, the breaker can be designed so that only allowed users can control
it with a password.

LITERATURE REVIEW

A Perfect method to prevent electrical damage and death did not exist in earlier times. If someone
turns on the power supply, an electrician can manually switch it off from the power distribution box
and then proceed to their job on the electrical pole. Electrical accidents or fatalities will have an
impact on electricians. We are currently developing an RFID smart card-based lineman protection
solution. The safety system for electric linemen employs a novel password idea. The lack of
coordination and communication between the maintenance staff and the electric substation employees
is shown to be a contributing factor to the rise in deadly electrical accidents involving linemen during
electric line repairs. So, to prevent this, a password-based circuit breaker is being used. These
passwords give the system complete control to turn the supply to each line on or off. The line can be
turned ON or OFF by maintenance personnel, such as linemen. The staff wants to shut off that piece
of the supply line and fix it if there is an issue there. Because of the He can enter it into the computer
system using a matrix keypad. The system then matches the entered password to the password
created. In the event that the passwords match, the supply of electricity to that line will be cut. Now
that the line can be repaired more securely, he can switch it on later by entering the password. Since
no one can switch on the queue without the worker's consent, this ensures his security [1].

There is also a password-changing option here [2]. The 8-bit microprocessor from the 8051 family
controls the entire system. In contrast to a predetermined password that is permanently burned onto
the microcontroller, the password is saved in an EEPROM that is interfaced to the microcontroller. A
warning light will appear on another bulb if the breaker is attempted to be opened incorrectly (for
example, by entering the wrong password).

The paper by Santosh Ashok Kamble presented a circuit breaker system that uses an Android app
and is password-based [3]. Here, we link the circuit to the Android application and enter the password
there. The number of fatal accidents involving linemen who received electric shocks because of
insufficient coordination between maintenance personnel and those working at the electric substation
has significantly increased. This technology offers a remedy for the issue, ensuring that no further
occurrences risk the lives of linemen. In this case, the substation provides circuit control. The circuit
can be turned OFF by the lineman entering the password. Now that the repairs have been made safely,
he may go back to the substation and turn the circuit on.

In their research, Deokar et al. [4] discussed the need for quick protection of electrical circuits from
overload and short circuit faults that can occur in the power system. Therefore, the ECB (Electronic
Circuit Breaker) was developed to protect electric circuits from short circuits and overloaded circuits.
This type of circuit breaker has a shorter trip time when an abnormal condition arises than mechanical
or convectional circuit breakers like the MCB (Miniature Circuit Breaker), which takes longer to trip
the circuit due to its very slow action thermal bimetal lever mechanism. The ECB (Electronic Circuit
Breaker) can be used to achieve a very low trip time of the circuit, protecting sensitive loads against
short circuit or overload current. When a short circuit occurs, current flows through a series element
with a low resistance, which the electronic circuit breaker (ECB) senses. The voltage drop across the
series element and the preset voltage are then compared in the level comparator, the resultant
comparator signal is supplied to the microcontroller, the operation of the MOSFET is controlled by
the microcontroller, and the circuit trips immediately.
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Diarah et al.'s project includes a keypad for stepping into the access code, a dynamic display unit
that shows various messages at predetermined times, a door controller section that consists of an H-
bridge driver integrated circuit (IC) which regulates the speed and direction of the door's generator,
and an alarm system that sounds when certain conditions are met. An 8051-based microprocessor
(89s51) controls the entire system [5].

A modification of the FMEA technique was presented by Marcelo E. Valdes to rank different
hazard mitigation solutions according to how they affect the different hazardous tasks that they
address. The goal is to offer an unbiased analytical tool for prioritising prospective investments or
actions based on their estimated impact in terms of reducing facility hazards overall [6].

METHODOLOGY

To guarantee lineman safety, this project provides a solution to the issue. This project's primary
goal is to give electricians a car system that will protect them from electrical injuries. The 8-bit
microcontroller, a member of the Arduino family, is in complete control of the system. Here we use
two microcontrollers, one is placed on a pole, and another is placed on a power distribution fuse box.
RF Transmitter and sensor is interfaced with microcontroller placed on pole and RF receiver and
switching circuit is interfaced with microcontroller which placed on power distribution fuse box. The
Village or City consists of several overhead lines. Each line contains one main pole. The smart card
swap circuit is placed on the main pole of each line. When line man or electrician swap their card on
power turn off sensor placed on main pole of each line the microcontroller act and transmit signal
through RF transmitter, RF receiver can receive that signal and microcontroller interfaced with RF
receiver can take action to turn off power supply of this line through power distribution fuse box.
When line man completes their work, he will swap their smart card to power turn on sensor then
microcontroller transmit signal through RF transmitter to power distribution fuse box microcontroller
through RF receiver and that microcontroller can take action to turn on power supply of this line.

DC Power Supply

For circuit

hd

Card Swap Sensor to

Tim ON/OFF Power | RF Transmitter

Microcontroller

Figure 1. Placement of Electric Pole in Microcontroller.
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EF Receiver Microcontroller Driver Relay

Figure 2. Placement of Circuit in Power Distribution Fuse Box.

Microcontroller Nano Arduino

To manage a single function in a gadget, a microcontroller is integrated into a system. It uses its
core CPU to interpret data that it gets from its 1/O peripherals to accomplish this. This system is fully
controlled by 8-bit microcontroller which is family member of arduino. Here we use two
microcontrollers [7-8]. One is placed on a pole, and another is placed on power distribution fuse box.
Rf transmitter and sensor are interfaced with microcontroller placed on pole and rf receiver and
switching circuit is interfaced with microcontroller which is placed on power distribution fuse box.
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RF Transmitter

Serial data is received by the RF transmitter, which then uses its RF antenna to wirelessly send it.
The data transfer rate ranges from 1 Kbps to 10 Kbps. The sent data is received by the RF receiver,
which is running at the same frequency as the transmitter. As seen above, the transmitter module is
made up of three pins: ground, Din, and Vcc. The input voltage range for the Vcc pin is large, ranging
from 3 V to 12 V. During transmission, the transmitter's minimum current consumption is 9 mA, and
it can reach up to 40 mA. The data pin used to transmit the signal is in the centre. This signal was
transmitted on air at a frequency of 433 MHz after being modified using the ASK.
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Figure 3. RF Transmitter.

RF Receiver

Receiver receives transmitted data, so data can be sent from one end to another and not the other
way around. As seen above, the RF receiver module has four pins: Vcc, Dout, Linear Out, and
Ground. It is necessary to use a controlled 5 V source to power the VCC pin. This module has an
operating current of less than 5.5 mA. To receive the 433 MHz signal from the air, the pins Dout and
Linear out are shorted together. After the data is extracted from this signal, it is demodulated and
transmitted via the data pin.

LED stands for light-emitting diode, a semiconductor used in electronics that, when charged with
an electric current, generates visible or infrared light. Minority electrons are delivered from p — n and
minority holes are sent from n — p in a forward biassed diode. Minority carrier concentration rises at
the junction boundary. At the intersection, the extra minority carriers recombine with the carriers
carrying the majority charges.

Transistor

A transistor is an extremely small semiconductor that acts as a gate or switching device for
electrical signals and amplifies and generates them in addition to controlling or regulating the flow of
current or voltage. Transistors are typically made up of three semiconductor material layers, or
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terminals, each of which can carry a current. The current flowing through a different pair of transistor
terminals is controlled by a voltage or current applied to one pair of terminals. A transistor can
magnify a signal because the regulated (output) power can be greater than the controlling (input)
power. While many transistors are found embedded in integrated circuits, some are packaged
individually. It is essentially a semiconductor. apparatus for power switching and signal amplification.
Most electronic devices and circuits are powered by a DC power supply. Most DC power supplies are
in the form of wall adapters. Transistors are among the fundamental components of contemporary
electronics.
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Figure 4. RF Receiver.

Power Source
An apparatus that transforms alternating current (AC) to direct current (DC) or from one voltage to
another is called a direct current (DC) power supply.

Relays are electromagnetic switches that can turn on or off much greater electric currents. They are
powered by relatively tiny electric currents. An electromagnet, which is a coil of wire that temporarily
turns into a magnet when electricity passes through it, is the central component of a relay. Relays are
used to safeguard the electrical system and reduce the risk of over currents or voltages damaging the
linked equipment. Relays are used to protect the equipment that is connected to them.

Operator/Driver

A driver, which can include a high-power transistor, liquid crystal display (LCD), stepper motors,
SRAM memory, and many more, is a circuit or part that is used to control another circuit or part.
Typically, they are employed to control the amount of current that flows through a circuit or to
manage other elements like other devices and components of the circuit. For instance, a specialised
integrated circuit that manages high-power switches in switched-mode converters that convert
electricity is sometimes referred to by this phrase. An amplifier can alternatively be thought of as a
voltage regulator that maintains an attached component running within a wide range of input voltages
or as a driver for loudspeakers.
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Figure 5. Circuit Diagram for Password based circuit breaker.

Advantages
1. Ensure electrician safety.
2. Automation in electrical sector.
3. Initial cost is low.

4. Transmitter & Receivers range can be change according to distance.

CONCLUSION

The proposed security framework is effectively planned. It offers an alternative approach to
lineman security and eliminates the risk of fatal electrical accidents resulting from electric shock
sustained during electrical cable maintenance. It is the result of the coordinated use of all the
equipment components. It provides an alternative approach to managing lineman security and
eliminates the risk of electrical accidents occurring while fixing an electric line. To prevent accidents,

we can interrupt circuits from far-off locations. FUTURE SCOPE

© STM Journals 2023. All Rights Reserved 6



International Journal of Electrical and Communication Engineering Technology
Volume 1, Issue 1

This project gives solution to the problem to ensure line man safety. The main objective of this
project is to provide an automotive system for electrician to avoid electrical injuries. Automation in
electrical sector.
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