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Nowadays, technology has progressed to the point where its inclusion plays such an important part in human existence that the 

need for electric power for domestic, commercial, and industrial loads is increasing. In addition, managing the electrical power 

distribution system is becoming increasingly difficult. Therefore, examining such defects is a necessary and difficult task in the 

power system. The model that detects defects and their distance in the transmission line is required for reliable detection and 

study of these issues. This paper presents an Automated GSM-based fault detection that allows technical crews to respond faster 

to these failures, perhaps saving transformers and otherpower components from damage and disaster. 

 This system is designed using Arduino UNO Controlled Board, Node MCU, GSM Modem, LCD Module, and Fault sensing 

circuit as major components. The system automatically finds errors, analyses them, and categorizes them. Finally, the control 

room receives the fault information as the system automatically and reliably gives accurate fault location information, and the 

time necessary to locate a fault is greatly reduced. 

 

KEYWORDS: Fault detection, Node MCU, GSM Modem, Arduino UNO, LCD Module. 

 
 

1.INTRODUCTION 

As we can see in our physical vicinity, a malfunction in 

the transmission network is very frequent, and it is 

extremely hazardous for us. In all sectors of the electrical 

network, such as generation, and transmission, the 

complexity of the electricity network is increasing. As a 

result, complex network failures occur, resulting in 

numerous economic losses and reducing reliability [1]. 

We should take precautions to fix this defect as soon as 

possible; if we fail to do so, it may result in a complete 

grid failure. Generally, 70% to 90 % of faults on overhead 

lines arise as a result of lightning strikes, storms, and 

flashovers, all of which are highly dangerous to society. 

Types of Faults: 

   A fault is simply represented as a sequence of 

unfavorable but unpredictablecircumstances which 

might abruptly interrupt the power system's stable 

condition when the system's insulation fails at any point 

[2]. There are two types of defects in each transmission 

line network: unbalanced and balanced faults, often 

known as symmetric and asymmetric faults, respectively 

[3]. We observe that the majority of defects occurring in 

any power distribution system are imbalanced. Faults 

can be categorized as series or shunt faults. 

Line-to-Ground Fault (LG): 

  These faults are the most prevalent type of shunt 

fault. When one conductor falls to the ground or comes 
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into contact with the neutral wire, a fault develops. It 

could also be due to trees collapsing during a rainstorm. 

 

Line-to-Line Fault (LL): 

   The Line-to-Line shunt fault is the second leading 

cause of shunt fault (LL). When two transmission lines 

are short-circuited, this is said to happen. For example, if 

a huge bird lands on one transmission line and touches 

the other, or if a tree branch falls on top of two electricity 

transmission lines. 

 

Line-to-Line-to-Ground Fault (LLG): 

   The Double Line-to-Ground fault (DLG) is the 

third aspect of shunt fault.   It could be caused to a tree 

falling on two power wires or other aspects. 

 

Balanced Three-Phase Fault: 

   The balanced three-phase fault is the fourth and 

most realistic type of fault, which can arise in a variety of 

ways due to contact between the three power lines. 

 

2. LITERATURE SURVEY 

Krushna, Baviskar, and Prafulla [4] have developed a 

prototype model for 3p fault detection that uses switches 

to generate the fault line. They employed a resistance 

combination in senses, with a specific set of resistance for 

each phase. Each phase includes one relay to isolate the 

load at the time of the fault, giving a precise length that 

occurs online. When a fault happens, the mastermind in 

this article Arduino UNO displays the precise distance 

on the display, and at the same time, Arduino sends an 

output to the MP rely on, disconnecting the load from the 

supply. An Arduino controller board was used to execute 

this idea. It operates in less time and at a correct distance 

from the defect to prevent future problems. 

  Yadav and Swetha Padma [5] have suggested an 

artificial neural network-based protection solution for 

dual circuit transmission lines (ANN). This technique 

involves three stages for detecting and classifying 

different types of defects. The wavelet coefficients were 

calculated using data from one end of the double circuit 

transmission line. The primary protection for the entire 

transmission line is given by using only one end data. 

Backup protection is provided for forwarding and 

backward adjacent transmission lines.Thus,establishing 

up to 99 percent of the length of the line for transmission 

line protection, this strategy improves the first zone 

reach. 

For first-zone protection of series compensated 

double-circuit transmission lines, Kumar, Sinha, and 

Choudhary [6] proposed a technique based on digital 

distance relaying. Data from one end of the line is often 

used to estimate the fault distance. Using 

MATLAB/SIMULINK software, a double circuit series 

compensated 400kV; 300km transmission line is 

simulated, and the simulation results indicate that the 

suggested method may be utilized to determine accurate 

fault distance. 
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3. EXISTING METHOD 

   Electricity usage is expanding at a significantly 

quicker rate. Distribution system losses are substantially 

higher than transmission system losses, and distribution 

system problems are also more common. Detecting and 

locating power line faults is critical for the safe operation 

of the power system [7]. Many faults detection and 

indication to the Electricity Board (EB) in distribution 

lines deal with the problem of detecting the fault in 

transmission lines and the automatic hint to the EB. The 

transmission line's power supply will then be 

disconnected by the lineman. Detecting and locating 

power line faults is critical for the safe operation of the 

power system. Electrical power-line faults occur 

frequently, causing the power supply to become 

unreliable. 

   This system's design is extremely dependable and 

efficient. The major goal of this prototype concept is to 

reduce human effort [8].  The system is stronger to assure 

the stability and reliability of the power system, which 

also increases economic growth and may be utilized in a 

mine and an industrial fault detection system. It can also 

be used in a transmission line fault detection system. 

   The drawback of this method is that we do not 

have a real-time system. As a result, a smart GSM-based 

fault detection system was offered as a solution to 

sufficiently and accurately show the location of the fault 

that had occurred. This will allow the technical personnel 

to respond more quickly to these errors, potentially 

saving transformers from damage and disaster [9]. 

 

4.PROPOSED METHOD 

   The proposed system is designed to automatically 

detect problems as they occur, evaluate the fault to 

determine its type, and then communicate information to 

the control room via GSM based on the fault type and 

location. We used GSM technology to design an 

Intelligent Transmission Line Multiple Fault Detection 

and Alert System for this system. The main components 

of this system are an Arduino UNO Controlled Board, a 

GSM Modem, an LCD Module, and a Fault Sensing 

Circuit. We can demonstrate LL Fault, LG Fault, LLL 

Fault, and Transmission Line Wire Cutoff with this 

system. When we generate a fault, the Fault Sensing 

Circuit detects it and sends a signal to the Arduino 

Controlled Board and an SMS to the Substation. 

Working Principle: 

  When we generate a fault, the Fault Sensing Circuit 

detects it and sends a signal to the Arduino Controlled 

Board. This data is then processed by Arduino, which 

detects the type of fault and displays it on the LCD 

Module. If the system is operating normally, the LCD 

will display the No-Defect condition; if a fault is 

discovered, the LCD will indicate the type of fault and 

the buzzer will beep. This system is connected to a GSM 

modem, which will transmit SMS to the Electricity 

Department for area servicing. This is also interfaced 

with Red, Yellow, and Blue Indicator LEDs to identify the 

type of Fault caused in this system. This mechanism is 

also connected to the flame sensor. 

A 230/12V step-down transformer is used to scale 

down the voltage to 12VAC in the system's power supply 

arrangement. A bridge rectifier is used to convert it to 

DC. To eliminate ripple, a capacitive filter is employed, 

which uses a 7805-voltage regulator to regulate it to +5V, 

which is required for the operation of the microcontroller 

and other components. 

Hardware Description: 

The fundamental components of this system are 

an Arduino UNO Controlled Board, a GSM Modem, an 

LCD Module, and a Fault Sensing Circuit. 

 

Arduino UNO: 

  Arduino is a leader in creating and 

manufacturing single-board microcontrollers and 

microcontroller kits for making digital devices using 

open-source hardware and software. This proposal is 

focusing on microcontroller board designs created by a 

variety of vendors and utilizing a variety of 

microcontrollers [10]. These systems come with a set of 

digital and analog I/O pins that can be used to connect to 

various expansion boards and other circuits. For loading 

programs from personal computers, the boards provide 

serial communication interfaces, including Universal 

Serial Bus (USB) on some variants. 

 The ATmega328P is used in the UNO board, 

which is a microcontroller board. It contains 14 digital 

input/output pins, including 6 PWM output pins, 6 

analog inputs, a 16 MHz quartz crystal, a USB 

connection, a power port, and a reset button. It comes 

with everything you'll need to get started with the 

microcontroller; simply plug it into a computer with a 

USB cable or power it with an AC to DC adapter or 

battery [11]. 
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GSM Modem: 

GSM is abbreviated as Global System for Mobile 

Communications.  It is a set of protocols produced by the 

European Telecommunications Standards Institute 

(ETSI) for second-generation (2G) digital cellular 

networks used by mobile phones. A Modem is a device 

that modulates and demodulates signals to suit 

communication needs. It encodes digital information by 

modulating an analog carrier signal and demodulates the 

transmitted information by demodulating the same 

carrier signal. GSM modem is a device that modulates 

and demodulates GSM signals, including 2G signals in 

this case [12]. 

   SIMCOM SIM800 is the modem we're utilizing. 

It's called a Tri-band GSM/GPRS Modem because it can 

identify and operate on three different frequencies EGSM 

900 MHz, DCS 1800 MHz, and PCS1900 MHz EGSM 

900MHz and DCS 1800MHz are the default operational 

frequencies.  The Sim800 GSM module used here has 

both a TTL and an RS232 interface. The TTL interface 

allows us to communicate directly with a 

microcontroller, but the RS232 interface uses a MAX232 

IC to communicate with a computer. A buzzer, antenna, 

and SIM slot are also included. 

LCD Module: 

   A liquid-crystal display (LCD) is a flat-panel 

display that makes use of liquid crystals' 

light-modulating abilities. The LCD screen consumes less 

energy and can be discarded more safely than a CRT. 

Because of its low electrical power consumption, it can be 

used more efficiently in battery-powered electronic 

equipment than CRTs. A 16x2 LCD is a very basic 

module that can be found in a variety of devices and 

circuits. Seven-segment and other multi-segment LEDs 

are preferred over these modules. The reasons for this are 

as follows: LCDs are inexpensive; they are simple to 

program; they have no restrictions on displaying special 

and even custom characters (unlike seven segments), 

animations, and so on [13]. 

   A 16x2 LCD contains 16 characters per line on 

each of its two lines. Each character is displayed in a 5x7 

pixel matrix on this LCD.  The two registers on this LCD 

are Command and Data. The LCD command instructions 

are  

stored in this command register. A command tells the 

LCD to perform a specific task, such as initializing it, 

clearing its screen, setting the cursor position, controlling 

the display, and so on. The data to be displayed on the 

LCD is stored in this data register. 

Flame Sensor: 

   A flame detector is a sensor that detects the 

presence of a flame or fire and responds accordingly. 

Sounding an alarm, deactivating a fuel line like a 

propane or natural gas line, and activating a fire 

suppression system are all possible responses to a 

detected flame, depending on the installation [14]. When 

used in applications like industrial furnaces, their job is 

to ensure that the furnace is properly lit; they don't do 

anything other than sending intimation to the operator or 

control system in these cases. Because of the mechanisms, 
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it uses to detect the flame, a flame detector can often 

respond faster and more accurately than a smoke or heat 

detector. 

Software Requirement: 

Arduino IDE Compiler: 

   The Arduino integrated development 

environment (IDE) is a Programming language 

cross-platform application that runs on Windows, Mac 

OS X, and Linux. It's used to write and upload 

programs to Arduino-compatible boards, as well as other 

vendor development boards with the help of third-party 

cores [15]. 

   The Arduino IDE supports the languages C and 

C++ and organizes code using special rules. Wiring from 

the Wiring project is a software library included with the 

Arduino IDE that provides many common input and 

output procedures. A typical Arduino C/C++ sketch 

consists of two functions that are compiled and linked 

into an executable cyclic executive programmed with the 

help of a programmed stub main (): 

• setup (): a function that can initialize settings and runs 

once at the start of a program. 

• loop (): a function that is called until the board turns 

off. 

   The Arduino IDE uses the programmed argued to 

convert the executable code into a text file in hexadecimal 

coding that is loaded into the Arduino board after 

compiling and linking with the GNU toolchain, which is 

also included with the IDE application. 

 

5.RESULT AND DISCUSSION 

   An analysis of the transmission line fault detection 

and location system, whether it is possible to detect and 

locate any type of fault. A GSM modem sends a signal to 

the control room or a mobile phone when a fault occurs 

on the transmission line. The fault between poles 1 and 2 

that is symmetrical or unsymmetrical like the L-G Fault, 

L-L Fault, L-G Fault, Flame Detected, or Cut-off Fault 

appears on the control room or mobile phone. 

 

 
Fig.6: Hardware Setup 

 

 
Fig.7: Arduino IDE Compiler 

 
Fig.8: Received SMS from GSM MODEM 
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6.CONCLUSION 

   Thus, in this project, we have created a 

GSM-based transmission line monitoring and indication 

system that transmits information to the control room via 

SMS in this project. It aids with the early detection of a 

defect and thereby prevents the improper usage of 

electricity. The proposal includes a continuous 

monitoring system that combines GSM communication 

and microcontroller technologies. It also depicts the 

software flow and the hardware architecture. As a result, 

it will save a significant amount of electricity, making 

electricity available to a larger number of users in a 

densely populated country like India. 

 

7. FUTURE SCOPE 

   This article aims to transmit rapid notice to the 

service provider authorities whenever a transmission line 

problem occurs. With the help of distance between poles, 

we can forecast the position of the fault in this 

model.  Further, we can link a GPS (Global Positioning 

System) to it in the future so that it can send the exact 

position of the transmission line fault in terms of 

longitude and latitude. We can also use proper 

programming to determine the distance between the 

fault and the substation. 
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