© 2024 JETIR March 2024, Volume 11, Issue 3 www.jetir.org(ISSN-2349-5162)
NI fel{cel ISSN: 2349-5162 | ESTD Year : 2014 | Monthl

JOURNAL OF EMERGING TECHNOLOGIES AND
INNOVATIVE RESEARCH (JETIR)

An International Scholarly Open Access, Peer-reviewed, Refereed Journal

TRANSMISSION LINE FAULT DETECTION
BY USING IOT

K. Abhinav,’E. Pavan,*K. Ashok Kumar, *T. Gowtham, °A. Rajitha, M.E

12345tudent,>Assistant Professor,234Department of Electrical and Electronics
Engineering,
1234518 Institute of Engineering and Technology, Hyderabad, Telangana, India.

Abstract: The prototype aims to address the critical issue of frequent faults in local transmission lines, emphasizing the greater
risk to the community compared to larger high voltage (HV) and extra high voltage (EHV) lines. The core of our solution lies in a
meticulously designed model that detects faults by comparing voltage signals derived from the transmission line with a

predetermined reference value. The versatility of this model allows it to promptly identify deviations in voltage, signalling a fault
condition that is both displayed locally and transmitted to a designated web page through an ESP8266 10T device.

In the heart of our fault detection mechanism is an optocoupler, strategically employed to sense voltage variations and relay this
information to the ATmegal6 microcontroller IC. The ATmegal6, armed with programmed comparisons, scrutinizes the voltage
signals and orchestrates outputs to both the 1oT module and a local display, providing real-time insights into fault occurrences. For
robust and reliable operation, a separate 5-volt DC power supply is dedicated to all components, ensuring their stability independent
of the power source used for monitoring fault incidents.

This comprehensive design not only fortifies local safety by promptly detecting faults but also establishes a seamless communication
channel through I0T, enabling timely response measures and contributing to the overall resilience of the transmission line network.
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INTRODUCTION

The Electrical Power System, a critical framework encompassing power generation, transmission, and distribution sectors, serves
as the backbone for supplying energy globally. Transmission lines, acting as conduits for electrical power, facilitate the seamless
transmission of current and voltage from generating stations to distribution units. These lines are constructed with conductors
featuring uniform cross-sectional areas, separated by air serving as an insulating medium.

Operating within the high voltage (HV) realm, power systems are susceptible to unforeseen faults, predominantly occurring in the
transmission sector due to various factors such as high-velocity winds, heavy rainfall, or technical glitches. These faults can result
in interruptions to the power system, posing risks to the operational equipment and, subsequently, the overall network. The severity
of the impact ranges from synchronization loss to potential network destruction.

To address these challenges, a proposed solution involves the implementation of a smart monitoring and fault detection system that
leverages digital sensors. When a fault arises, the system promptly dispatches fault alert notifications to a utility 10T cloud server,
thereby informing users about the specific issues occurring in the transmission line. This real-time monitoring system enables users
to receive accurate information promptly, facilitating the swift identification and isolation of faulty components from those in good
working order. Consequently, users gain the capability to monitor the status of the transmission line from any location through a
web server, enhancing overall system resilience and efficiency.

I. LITERATURE SURVEY

A. Cozza and L. Pichon[1] delves into the intricate realm of modeling time-domain echoes stemming from faults in transmission
lines, particularly when subjected to test signals in applications like time-domain reflectometry (TDR). The study underscores the
noteworthy observation that fault responses exhibit a strong dispersive nature. These characteristic challenges the conventional
approach of relying on the peak of fault echoes as an accurate measure of fault severity. The authors argue convincingly that fault
detection in transmission lines is inherently an ill-posed problem, necessitating a depth of prior knowledge about the specific fault
under consideration.

The significance of these findings extends to applications of TDR methods, particularly in the domain of early warning monitoring
for potentially critical faults. The study highlights that echoes from faults tested at relatively low frequencies can lead to an
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underestimation of their actual severity. This insight is pivotal for refining TDR practices, emphasizing the need for a nuanced
understanding of the dispersive nature of fault responses and the imperative role of a priori knowledge in effectively addressing the
complexities inherent in fault detection within transmission lines.

Vehbi C. Gungor; Canister Lu; Gerhard P. Hancke [2] The collaborative and low-cost nature of remote sensor systems (WSNS)
brings critical points of interest over conventional communication advances utilized in today's electric control frameworks. As of
late, WSNs have been broadly recognized as a promising innovation that can upgrade different angles of today's electric control
frameworks, counting era, conveyance, and utilization, making them a imperative component of the next-generation electric control
framework, the keen lattice. In any case, cruel and complex electric-power-system situations posture awesome challenges within the
unwavering quality of WSN communications in smart-grid applications. This paper begins with an diagram of the application of
WSNs for electric power frameworks at the side their openings and challenges and opens up future work in numerous unexploited
inquire about regions in assorted smart-grid applications. At that point, it presents a comprehensive test ponder on the measurable
characterization of the remote channel completely different electric-power-system situations, counting a 500-kV substation, an
mechanical control room, and an underground organize transformer vault. Field tests have been performed on IEEE
802.15.4compliant remote sensor hubs in real-world control conveyance and dispersion frameworks to degree foundation clamor,
channel characteristics, and weakening within the 2.4-GHz recurrence band. Generally, the experimental estimations and test comes
about give important bits of knowledge around IEEE 802.15.4-compliant sensor organize stages and direct plan choices and tradeoffs
for WSN-based smart-grid applications.

III. PROPOSED SYSTEM

The proposed system for transmission line fault detection leverages the Internet of Things (IoT) in conjunction with Arduino to
enhance the efficiency and accuracy of fault monitoring. The system integrates various components to create a comprehensive
solution. Arduino serves as the central microcontroller, coordinating the operations of the entire system. Sensors, such as voltage
sensors, are strategically placed along the transmission lines to monitor key parameters.

When a fault occurs, the sensors detect variations and relay the information to the Arduino. The Arduino processes this data and
triggers an alert mechanism, indicating the specific fault and its location. An 10T module, likely an ESP8266, facilitates the
transmission of this crucial fault data to a dedicated web platform in real-time.

The web platform not only logs fault occurrences but also provides a user-friendly interface for remote monitoring and analysis.
This enables prompt decision-making and facilitates proactive maintenance strategies. Additionally, the system may incorporate
machine learning algorithms for predictive fault detection, enhancing its capability to foresee potential issues before they escalate.
A robust power supply ensures the continuous and reliable operation of the components. The proposed system offers a scalable and
intelligent approach to transmission line fault detection, aligning with the advancements in 10T technology to enhance the resilience
and responsiveness of power distribution networks.

A. OBJECTIVE

The objective of our project on transmission line fault detection using 10T and Arduino is to enhance the reliability and efficiency
of fault monitoring in power transmission systems. We aim to leverage loT technology and the capabilities of Arduino
microcontrollers to create a robust system that can promptly detect and identify faults in transmission lines. The key goals include
integrating sensors to monitor critical parameters like voltage, current, and phase, utilizing Arduino for real-time data processing
and fault analysis, and implementing an 10T module, such as the ESP8266, for seamless communication. This project strives to
contribute to early fault detection, minimizing downtime, and enhancing the overall resilience of power transmission networks
through the fusion of 10T and Arduino technologies.
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IV. METHODOLOGY

The figure shows the simplified block level configuration of the system.
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Fig 1 Block diagram proposed system

To detect faults in transmission lines using 10T through Arduino, we deploy sensors to monitor parameters, utilizing Arduino as
the core processor and integrating an 1oT module like ESP8266 for wireless communication. A dedicated fault detection algorithm
with set thresholds identifies deviations signaling faults. Communication protocols enable fault alerts, and cloud integration allows
centralized data storage. A user-friendly web interface provides real-time visualization, and a stable power supply ensures
continuous operation. Rigorous testing validates system responsiveness, and security measures are implemented for loT
communication protection, culminating in an effective and proactive fault detection solution.

V. CONSTRUCTION

The diagram shows the construction of the proposed system:

Fig 2(a). Construction circuit of proposed system.

It has various parts present in this system they are:

a) Arduino: The Arduino Uno could be a microcontroller board with six analog inputs, a 16 MHz ceramic resonator,
a USB association, a control jack, an ICSP header, and 14 advanced input/output pins, six of which can be
utilized as PWM yields.
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Fig 2(b) Arduino (ATmega 328)

b) LCD Display: LCD stands for Liquid Crystal Display, used to provide a user interface and debugging. Character- based
LCDs are based on Hitachi's HD44780 controllers, with a maximum character count of 80.

Fig 2(c): Liquid Crystal Display

¢) NEO-6M GPS Module: The NEO-6 GPS module  stands out for its robust u-blox 6 positioning engine, providing high-
level accuracy in determining geographical coordinates. Beyond GPS, it extends support to GLONASS and QZSS,
offering enhanced satellite coverage for improved reliability. Operating through serial communication with NMEA
protocol, its seamless integration capability with microcontrollers facilitates diverse electronic applications. Noteworthy
is its low power consumption, catering to energy-efficient designs, and the option of an integrated antenna streamlining
hardware setups. Configurability features empower users to tailor settings, accommodating various project requirements.
Popular in applications like vehicle tracking and asset monitoring, the NEO-6 GPS module represents a reliable and
adaptable solution for precise location-based services across hobbyist and commercial domain

Fig 2(d): NEO-6M GPS Module

d ESP8266 WIFI set: The ESP8266 Wi-Fi Module may be a self-contained SOC with coordinates TCP/IP
convention stack that can grant any microcontroller get to to your Wi-Fi organize. The ESP8266 is competent
of either facilitating an application or offloading all Wi-Fi organizing capacities from another application
processor. Each ESP8266 module comes pre-programmed with an AT command set firmware, meaning, you'll be
able basically snare this up to your Arduino gadget and get approximately as much WiFi-ability as a Wi-Fi
Shield offers. This module incorporates a capable sufficient on-board handling and capacity capability that
permits it to be coordinates with the sensors and other application particular gadgets through its GPI1Os with
negligible advancement up-front and negligible stacking amid runtime. The ESP8266 bolsters APSD for VVoIP
applications and Bluetooth co-existence interfacing, it contains a selfcalibrated RF permitting it to work beneath
all working conditions, and requires no outside RF parts.
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Fig 2(d): ESP8266 WIFI Module

A. Software components:

In a transmission line fault detection system utilizing loT through Arduino, several software components contribute to the
functionality of the overall system:

Arduino IDE: The Arduino Integrated Development Environment is fundamental for writing, compiling, and uploading the code
to the Arduino microcontroller. It provides a user-friendly interface for programming the Arduino board.

Arduino Code: The code written in the Arduino IDE is a crucial software component. It includes algorithms and logic for fault
detection, communication with the 10T module, and any other specific functionalities needed for the project. This code interprets
the signals from sensors, processes the data, and triggers actions based on fault conditions.

IOT Library (e.g., for ESP8266): If you are using an 10T module like ESP8266, you will likely need to include the appropriate
libraries in your Arduino code. These libraries facilitate communication between the Arduino and the 1oT module, enabling the
transmission of fault data to a web page or another online platform.

Web Page or Cloud Platform: The software component responsible for receiving and displaying fault data. This could be a web
page hosted on a cloud platform, allowing users to monitor the transmission line's status remotely. The 10T module communicates
with this platform to send real-time information about fault occurrences.

Optocoupler Interface Code: If optocouplers are part of the system for voltage sensing, the Arduino code should include the
interface logic to interpret signals from the optocouplers and convert them into usable data for fault detection.

Serial Monitor (for Debugging): The Serial Monitor within the Arduino IDE is a valuable tool during development. It allows
monitoring and debugging by displaying messages and data sent from the Arduino board, aiding in identifying issues and finetuning
the code.

By integrating these software components, the transmission line fault detection system becomes a cohesive and functional solution,
capable of real-time fault monitoring and communication through the 10T infrastructure.

VI. WORKING

The system designed for the detection and indication of multiple faults in distribution lines to the substation addresses the challenge
of swiftly identifying faults in the distribution network and automatically notifying the substation. In this setup, a microcontroller
interfaces with the power lines, utilizing the Internet of Things (10T) to transmit fault information. This innovative approach reduces
manpower required for fault identification, enhancing efficiency. The primary goal is continuous monitoring of the distribution line
to safeguard against faults arising from conditions like short circuits. This method significantly streamlines fault detection and
location identification, offering a rapid response to rectify faults promptly. The proposed approach provides an effective solution
for pinpointing and addressing faults in distribution lines, ultimately improving the reliability and resilience of the distribution
network.
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Fig 3(a) The working of proposed system

The system's operational intricacies during a short circuit event are systematically orchestrated for efficient fault detection, response,
and communication. Upon intentionally creating a short circuit across the R, Y, and B lines, the system swiftly detects the fault,

prompting the Arduino Uno to take command. The LCD promptly displays pertinent information such as fault type and distance,
accompanied by the activation of a buzzer for an audible indication.
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Fig 3(b) LCD displaying fault

The LED lights glows when no fault occurred. When the fault in any of the lines (RYB) is raised then the respective LED connected
to that line glows OFF automatically.

Simultaneously, the NEO-6 GPS module accurately pinpoints the geographical coordinates of the fault, relaying longitude and
latitude details. Leveraging the ESP8266 connectivity through 10T, a detailed message is dispatched to a mobile telnet application,
providing comprehensive fault information, including type, location, and the affected lines.

Here the application called “Mobile Telnet” shows the recorded data of the transmission faults time to time which enables the
monitoring of the faults occurred in the system.
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Connecting to 192.168.4.1 port 23, please wait...
normal
normal
fault in R-3KM
gps:17.3303923,78.2959523
fault in Y-3KM
gps:17.3303923,78.2959523
fault in B-3KM
gps:17.3303923,78.2959523
fault in R&Y&B-3KM
gps:17.3303923,78.2959523
normal

normal

fault in R-6KM
gps:17.3303923,78.2959523
fault in Y-6KM
gps:17.3303923,78.2959523
fault in B-6KM
gps:17.3303923,78.2959523
fault in R&Y&B::6KM
gps:17.3303923,78.2959523
fault in R&Y&B::6KM
gps:17.3303923,78.2959523
fault in R&Y&B-3&6KM
gps:17.3303923,78.2959523

Fig 3(c) data recorded in the mobile telnet

As the fault is rectified, the buzzer deactivates, signaling resolution. The LCD transitions to display "No Fault Detected,” and the
mobile application receives a status update indicating a return to a "Normal” state. This integrated approach not only ensures rapid
fault identification and location tracking but also establishes effective communication channels, enabling real-time updates and
swift management of distribution line faults. The seamless integration of GPS technology and IoT connectivity enhances the overall
responsiveness and reliability of the fault detection and reporting system, contributing to an agile and efficient distribution network.

Fig 3(d) LCD after fault is rectified

VII. CONCLUSION

In conclusion, the utilization of loT technology in conjunction with Arduino for the purpose of transmission line fault detection
marks a transformative milestone in the realm of power distribution systems. This innovative approach not only enables the early
identification of faults but also contributes significantly to the overall reliability and efficiency of the network. By facilitating
realtime monitoring and analysis, the system allows for prompt and targeted maintenance, minimizing downtime and associated
costs. The integration of IoT with Arduino offers the advantage of remote monitoring, making it particularly valuable for monitoring
transmission lines in challenging or distant locations. The continuous improvement, scalability, and compatibility with existing
systems underscore the potential for widespread adoption. However, it is crucial to address cybersecurity concerns and ensure
standardized protocols for seamless integration into diverse power distribution infrastructures. In essence, this technology heralds a
new era in power system management, fostering resilience, energy efficiency, and enhanced decision-making capabilities.
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