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Abstract: In the current scenario, the process of requesting staff personnel to switch off electric lines for
repair or maintenance poses a significant risk of miscommunication, potentially endangering human life.
This paper presents a novel system designed to mitigate this risk by offering a secure mechanism for line
switching. The system employs a fingerprint sensor for authentication to restrict access, ensuring that only
authorized personnel can operate the lines. Upon requesting access through the fingerprint sensor, if the
fingerprint matches the stored record, the system grants access, enabling the line to be switched on/off as
necessary. An LCD display provides real-time feedback on access status—whether access is granted or
denied. Additionally, a relay is utilized to connect or disconnect the load, indicating its status as on or off in
accordance with the system's operation. A microcontroller orchestrates all system tasks and must be
programmed to respond to authorized user requests. Overall, this proposed system aims to minimize human
error and enhance safety for electric line maintenance personnel.
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I. INTRODUCTION
Electricity is an indispensable component of modern society, powering our homes, businesses, and industries. However,
the infrastructure that delivers this essential resource requires regular maintenance and upkeep to ensure its reliability
and safety. At the forefront of this maintenance effort are electric line-men, tasked with the responsibility of inspecting,
repairing, and sometimes shutting down power lines to address issues and prevent potential hazards. Traditionally, the
process of shutting down power lines for maintenance has relied heavily on manual intervention, where line-men would
communicate with staff personnel to request the necessary shutdowns. However, this conventional method is fraught
with challenges, including the risk of miscommunication and the potential for accidents that could endanger both
personnel and the public. In response to these challenges, there is a pressing need for innovative solutions that not only
enhance the safety of maintenance operations but also improve efficiency.
This research endeavors to address these challenges by introducing a novel approach to electric line switching through
the implementation of a secure switching system. The proposed system leverages advanced technology, particularly
fingerprint recognition, to authenticate authorized personnel and streamline the process of line switching. By integrating
a robust authentication mechanism, the system aims to minimize the risk of unauthorized operation, thereby enhancing
overall safety. One of the key features of the proposed system is its use of a microcontroller as the central processing
unit, which orchestrates the interaction between different components of the system. Additionally, an LCD display
provides real-time feedback on access status, allowing users to verify the outcome of their requests promptly.
Furthermore, a relay mechanism facilitates the seamless connection or disconnection of the load, ensuring that
operations are executed smoothly and efficiently. Beyond addressing safety concerns, the proposed system also aims to
improve operational efficiency by reducing the time and effort required for line switching. By empowering electric line-
men with the tools they need to perform their duties safely and effectively, the system contributes to the modernization
of electrical infrastructure maintenance practices. Moreover, this research emphasizes the importance of innovation not
only in enhancing operational efficiency but also in prioritizing the safety of personnel. Through rigorous analysis and
experimentation, the efficacy and reliability of the proposed system will be evaluated, w1th the ultimate goal of its
potential integration into mainstream practices within the industry.
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In summary, this research represents a significant step towards enhancing safety and efficiency in electric line
maintenance operations. By introducing a secure switching system equipped with advanced authentication and
monitoring capabilities, this study seeks to mitigate the inherent risks associated with maintenance activities while
simultaneously improving operational effectiveness.

I1. EASE OF USE

Objective

The objective of this project is to address the rising incidence of electrical accidents among line-men during maintenance
activities, stemming from communication gaps between electrical substations and maintenance staff. By developing a
secure switching system, this project aims to ensure the safety of line-men by placing control of electrical lines directly in
their hands. The primary goal is to enhance security measures, ultimately safeguarding the lives of line-men. Moreover,
the project seeks to eliminate manual errors associated with previous techniques by implementing a fingerprint scanner-
based solution, thereby enhancing efficiency and reliability in electric line maintenance operations.

1. Address the increasing incidence of electrical accidents among line-men during maintenance activities.

2. Resolve communication gaps between electrical substations and maintenance staff to improve safety measures.

3. Develop a secure switching system to place control of electrical lines directly in the hands of line-men.

4. Enhance security measures to safeguard the lives of line-men during maintenance operations.

5. Eliminate manual errors associated with previous techniques through the implementation of a fingerprint
scanner-based solution.

6. Improve efficiency and reliability in electric line maintenance operations.

7. Ensure ease of use and intuitive operation of the proposed system for line-men

Need of Project

The need for this project arises from the escalating frequency of electrical accidents among line-men, highlighting the
critical importance of enhancing safety measures in electrical infrastructure maintenance. By developing a secure
switching system, the project aims to bridge the communication gap between electrical substations and maintenance
staff, thereby mitigating the risks associated with inadequate communication. Additionally, the project seeks to address
the shortcomings of existing techniques by introducing a reliable and efficient solution that minimizes manual errors
through the use of fingerprint scanner technology. Ultimately, the project seeks to fulfill the pressing need for
innovative approaches to electric line maintenance that prioritize the safety and well-being of line-men.

III. LITERATURE SURVEY
Athira P Nair et al. (2015) presented a paper titled "Electric Line Man Safety System With OTP Based Circuit Breaker"
in the International Journal of Research in Engineering and Technology. The authors proposed a safety system for
electric line-men that utilizes a One-Time Password (OTP) based circuit breaker. This system aims to enhance safety
measures for line-men by incorporating advanced technology to control electrical lines, potentially reducing the risk of
accidents during maintenance operations.
Brittian L. W. (1997) contributed to the National Electrical Safety Code, a comprehensive set of standards aimed at
ensuring the safety of electrical installations and operations. The inclusion of these standards in the literature highlights
the importance of adhering to established safety protocols and regulations in the field of electrical maintenance.
ByreddySwetha and Dr. Fazal Noor Basha (2013) presented a paper on "A Low Power Controlling Processor
Implementing in SOC" in the IEEE Engineering in Medicine and Biology Magazine. While not directly related to
electric line maintenance, this paper underscores the significance of low-power processing technologies, which could
potentially be leveraged in the development of efficient and sustainable solutions for electric line safety systems.
The National Electrical Safety Code Committee (2002) contributed to the accreditation of standards related to live work
minimum approach distances, highlighting the importance of maintaining safe distances during electrical maintenance
activities. Compliance with these standards is crucial for minimizing the risk of accidents and ensuring the safety of
personnel working on electrical lines.
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Pravinkumar N. Mahadik et al. conducted research on enhancing a GSM-based control system, emphasizing the
integration of mobile communication technologies into safety systems. This research suggests the potential for
incorporating mobile communication capabilities into electric line safety systems to improve monitoring and control
functionalities.

MallikarjunHudedmani et al. (2017) proposed a password-based distribution panel and circuit breaker operation system
for the safety of line-men during maintenance work. This system offers an alternative approach to enhancing safety
measures, utilizing password authentication to control electrical circuits and ensure the safety of maintenance
personnel.

The literature reviewed highlights various approaches and technologies aimed at enhancing safety measures for electric
line maintenance. These include the utilization of OTP-based circuit breakers, adherence to established safety
standards, integration of low-power processing technologies, exploration of mobile communication capabilities, and
implementation of password-based authentication systems. By drawing insights from existing research, this study aims
to contribute to the development of innovative and effective safety solutions for electric line maintenance

IV. DESIGN APPROACH
A. Block Diagram

Electrical
Buzzer Linie
. . ~
Fingerprint
Module Atmega328 Relay
LCD
| S

B. Diagram Description
Component Description:

e  Fingerprint Module: This module is responsible for scanning the fingerprint of individuals seeking access to
the system. It converts the fingerprint data into digital format for authentication purposes.

e  Microcontroller (Atmega328): Serving as the central processing unit, the microcontroller controls the entire
system's operation. It manages the authentication process, relay control, and interaction with other components
to ensure seamless functionality.

e 16X2 LCD Display: The LCD display provides real-time feedback on system status and operations. It offers a
user-friendly interface by presenting information such as access status and current time, enhancing the
system's usability.

e Relay: The relay component is utilized to control the electrical line, allowing for its connection or
disconnection as needed for maintenance activities. It is activated by the microcontroller based on the
authentication status.

e Buzzer: The buzzer serves as an auditory indicator, providing alerts or notifications to users regarding system
events or status changes. It enhances situational awareness during system operation.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-16833 | 2 2020 206
www.ijarsct.co.in Z




(/ IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJ ARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.53 Volume 4, Issue 6, March 2024

C. Circuit Diagram
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IV. HARDWARE DESIGN
A. ATMEGA328P
ATMEGA328 is high performance, low power controller from Microchip. ATMEGA328P is 8 — bit microcontroller
based on AVRRISC architecture .It is the most popular of all AVR controller used in ARDUINO boards.

B. LCD Display

An LCD (Liquid Crystal Display) screen is an electronic display module and has a wide range of applications. A 16x2
LCD display is very basic module and is very commonly used in various devices and circuits. A 16x2 LCD means it
can display 16 characters per line and there are 2 such lines. In this LCD each character is displayed in 5x7 pixel
matrix. The 16 x 2 intelligent alphanumeric dot matrix displays is capable of displaying 224 different characters and
symbols. This LCD has two registers, namely, Command and Data.

C. Fingerprint sensor

R307 Fingerprint Module consists of optical fingerprint sensor, high-speed DSP processor, high-performance
fingerprint alignment algorithm, high-capacity FLASH chips and other hardware and software composition, stable
performance, simple structure, with fingerprint entry, image processing, fingerprint matching, search and template
storage and other functions.

D. Relay Module

A relay is an electrical switch that opens and closes under the control of another electrical circuit. In the original form,
the switch is operated by an electromagnet to open or close one or many sets of contacts. It was invented by Joseph
Henry in 1835. Because a relay is able to control an output circuit of higher power than the input circuit, it can be
considered to be, in a broad sense, a form of an electrical amplifier

V. PROPOSED METHODOLOGY
1. Fingerprint Authentication: The process begins with the request to scan a fingerprint for authentication purposes.
Upon scanning, the system verifies the fingerprint data against authorized personnel records. If the fingerprint matches
with an authorized individual, their name is displayed on the LCD screen, confirming their access to the system.
2. Toggle Electrical Line: Following successful authentication, the authorized individual is granted control over the
electrical line. They have the ability to toggle the line, either turning it on or off as required for maintenance activities.
This ensures that only authorized personnel have the capability to manipulate the electrical line, minimizing the risk of
unauthorized operation.
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3. Exclusive Access Control: While one authorized individual is actively working on the electrical line, the system
prevents any other authorized personnel from toggling the line to the 'on' position. This exclusive access control
mechanism ensures that only one person is allowed to work on the line at a time, enhancing safety and avoiding
potential conflicts or accidents.

4. Re-authentication for Line Toggle: If another authorized individual wishes to toggle the electrical line while it is
already in use, the system prompts them to re-authenticate by scanning their fingerprint. Only after re-authentication by
the same authorized individual who initially toggled the line can the line be turned on again. This additional security
measure prevents unauthorized access and ensures accountability for line control actions.

5. Repeatable Process: Once the line has been toggled on and maintenance activities are completed, any authorized
individual, whether the same person or another, can be allowed to toggle the line off for further repairs or maintenance
tasks. This repeatable process ensures flexibility and responsiveness in managing electrical line maintenance
operations.

VI. ADVANTAGES OF MODEL
A. ADVANTAGES
* Quick response time
* No need of remembering passwords
» Team based system to facilitate smooth working.
* Fingerprint sensors are accurate
* Backup system available
» RFID system assures authentication of user
* Cost effectiveness
 Avoids electrical accidents to line man
* It improve the line man safety
Project is implementable a large scale
» Uses commonly available components
Most useful to operate in the public areas

B. Applications

It is used in electrical substations to ensure line man safety.
* RFID based circuit breaker is used in buildings and houses.
» Used for saving power in hotels and shopping malls.

VII. CONCLUSION
In conclusion, the implementation of a secure switching system utilizing a unique fingerprint scanner for lineman safety
has been successfully designed and tested. Through this project, it has been demonstrated that the system can
effectively authenticate and provide access to authorized personnel based on their fingerprint data.
This system offers a novel approach to ensuring lineman safety during electrical line maintenance operations by
eliminating the reliance on traditional methods that are prone to errors and accidents. By utilizing a fingerprint scanner,
the system enhances security measures and reduces the risk of electrical accidents significantly.
Compared to other conventional technologies, the use of a fingerprint scanner provides a higher level of security, as it
eliminates the possibility of password stealing and unauthorized access. Moreover, the system is proven to be effective
in safeguarding the working staff, thereby mitigating the risk of electrical accidents and enhancing overall safety
protocols.
Furthermore, the ease of installation and operation of the system makes it a practical and accessible solution for electric
line maintenance operations. Its simplicity and reliability make it suitable for implementation across various electrical
infrastructure maintenance settings.
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In summary, the secure switching system utilizing a fingerprint scanner represents a significant advancement in lineman
safety technology. Its successful implementation offers a promising solution to mitigate electrical accidents and
enhance safety standards in line maintenance processes.
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