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Abstract — Power transfer from one place to another is often 

accomplished via the use of overhead transmission lines. An 

important problem with this service is that it often fails. In 

order to recover from a failure, the source of the problem must 

be located. Defect identification still requires human 

intervention, but with the help of technology, we can do it 

more efficiently and with less waste. The purpose of this 

project is to identify power transmission failures and to 

suggest solutions for transmission line faults.  These days, a 

large portion of power system disruptions (85–87 percent) 

happen in transmission lines, making transmission line 

protection a critical issue. Identifying the cause of a defect is 

a time-consuming process; thus, rapid fault detection is 

necessary to safeguard equipment before it suffers serious 

harm. Reducing the frequency of faults and the duration of 

power outages is possible with precise fault conditions, which 

allow service men to eliminate persistent problems and 

pinpoint their locations. In this project, we will use an 

Arduino ATMEGA 328 controller to monitor the 

transmission line for various faults such as line-to-ground (L-

G) faults, fire, voltage and temperature issues, and short 

circuits (L-L, L-L-G, L-G, etc.). We will then transmit this 

data to a control center via GSM. We detect transmission line 

short circuits with one another and the ground in this 

suggested thesis. The controller can detect the presence of 

fire, excessive voltage, and temperature via the fire sensor (IR 

Receiver), voltage sensor (DHT 11), and temperature sensor 

(DHT 12). 
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I. INTRODUCTION 

Electricity travels from its source to its final destination via 

an interconnected network known as the electric grid. A 

distribution network, high-voltage transmission lines, and an 

infinite number of producing stations make up the electric 

grid. We are aware that the power loss we experience will be 

greater when transmitting low voltage electricity over long 

distances. Consequently, power is amplified before to 

transmission from a variety of sources. The substations 

receive this amplified electricity via the transmission 

network. A substation is a facility that, depending on the 

demand, steps down high voltage electricity. Distribution of 

end-user-friendly low-voltage power is possible from the 

substation.  

Transmission of electricity via overhead wires is 

among the most preferred ways. Overhead transmission lines 

carry around 72% of the electricity, which is particularly true 

in developing nations like India. There must be a reliable 

source of electricity since most people's income comes from 

farming or manufacturing. Transmission lines must be 

meticulously maintained in order to provide a steady supply 

of electricity. Additionally, this transmission accounts for 

22.5% of the power loss (technical loss) in power 

transmission. The transformer, sub transmission line, and 

distribution line all contribute to this loss by dissipating 

energy.  

Overhead transmission lines along the beach are 

susceptible to corrosion from wind blowing across salt water, 

trees, construction, and other unanticipated factors, even if 

routine maintenance is performed on a recurrent basis. Even 

though there is a dedicated workforce for transmission line 

maintenance, the task is nonetheless laborious and time-

consuming. Climbing many towers across the transmission 

line is a common and tedious method for locating the site of 

breakdown.  Sparking caused by tower insulator breakdown 

is one possible cause of transmission line problems. When 

comparing HT (high tension) transmission lines over vast 

distances spanning hundreds of towers to those connecting a 

transformer to its targets (factories, houses, etc.), it is often 

easier to pinpoint the source of a breakdown in the former. 

Therefore, to get beyond this obstacle, you need a solution 

that works. We presented a few of approaches in this study 

for identifying when an overhead electricity transmission line 

has failed.  

The many forms of wear and tear, rats, and other 

environmental factors make overhead wires vulnerable to a 

broad range of problems. Finding the cause of a defect is 

challenging, and in order to inspect and repair a fault, the 

whole line must be lifted out of the ground. The goal of this 

project is to use an Arduino controller to identify problems 

with overhead line connections from the base station. Testing 

the line for faults is necessary for fault identification. The 

basic idea is used by this prototype. The electrical cables in 

cities do not run above but rather in the ground. When an 

issue arises with an overhead line, pinpointing its precise 

position is a challenge when it comes to fixing that line. The 

suggested method automatically detects the problem and 

notifies the user using GSM with an alarm SMS message. 

When a problem occurs, the voltage across the circuit 

changes, which triggers a series of events that lead a 

controller to generate accurate digital data. This data is then 

used to further pinpoint the location of the defect.  

There will be a live presentation of the idea, thus we 

have chosen to build a prototype module. In the following 

chapter, "function and procedure," the whole project process 

is described in full. From communication electronics to 

control electronics to computer electronics, the area of 

electronics has permeated every industry thanks to 

technological advancements, especially in microelectronics 

and hybrid electronics. The decision to construct a project 

was made with the goal of making life more inventive and 

pleasant. The suggested method for locating the transmission 

network problem is easy to implement, quick, efficient, and 

economical. There are four different kinds of faults that the 

suggested system can detect: line-to-ground, short circuit, 



IoT Based on Transformer Health Monitoring System 

 (IJSRD/Vol. 14/Issue 2/2026/032) 

 

 All rights reserved by www.ijsrd.com 137 

triple-line, and fire and temperature. No sensors of any type 

are included in this suggested system to detect transmission 

line short circuits. Coded into the system is the ability to 

detect voltage drops along the fault line, which it then 

compares to a set threshold to determine whether a fault has 

occurred. 

II. LITERATURE SURVEY  

According to NIRANJAN L. et al. (2020), circuit indicators 

are the main tool that power transmission companies use to 

identify transmission line faults. In the incorrect place and 

with the wrong specs, the system still appears costly and uses 

the same amount of time, even with sensors, breakers, and 

other communication connections. Finding the precise spot 

where these mistakes occur, however, remains a difficulty. 

The current state of error detection is both concerning and 

time-consuming, despite the fact that fault indicator 

technology has offered reliable methods of detecting 

permanent errors. Technicians and monitoring teams still 

need to physically inspect equipment for long hours to find 

faulty parts of their transmission lines, and then they have to 

clear the error. This requires a lot of human effort to identify 

the location of the error and remove it. Real-time structural 

awareness, rapid error detection, accurate error detection, and 

detection of electrical errors in mechanical errors are just a 

few of the many issues that can be addressed with wire-based 

monitoring of transmission lines. Other benefits include 

reduced costs due to conditional rather than occasional 

correction care, and more. Faster distribution of massive 

volumes of trustworthy data is one of the strong criteria 

defined by these applications. Establishing a dependable and 

effective network architecture with rapid reaction time is 

crucial to the achievement of these applications' goals. 

According to SURESH et al. (2019), power system 

engineers have been aiming to find the improper place since 

the development of transmission and distribution systems. 

Quick error detection may safeguard the device by enabling 

the fault lines to be severed before any significant equipment 

damage occurs. Reduced mistake rates and fewer power 

outages are possible outcomes of service personnel's ability 

to accurately identify error sources and reduce persistent 

errors. Consequently, there have been error detection systems 

built before, and there are a lot of methods being researched 

to make these systems even better. In order to safeguard and 

maintain the power system, it is crucial to identify and 

pinpoint power transmission defects. The voltage values 

supplied by current and voltage transformers are crucial to 

several systems for error and location detection. In addition 

to being physically close to high-power displays, these 

transformers may be somewhat pricey.  

According to Prof. Vikram Singh R. Parihar and 

colleagues (2020), there are several subsets of the Electric 

Power System. The power transmission system is one such 

system; it uses transmission lines to move electricity from 

larger stations to smaller ones, and finally to the customers. 

Any number of problems that are under the umbrella term 

"Error" may be handled by either approach. The term "error" 

refers to a collection of unwelcome but unavoidable 

occurrences that, in the event of a system installation failure, 

might momentarily disturb a steady power system state. For 

proper and precise diagnosis, a GSM-based error detection 

and localization system was used. This will make sure that 

technical staff can fix these mistakes quickly, which might 

prevent transformers from being damaged or even destroyed. 

A GSM modem, RS-232 connection, PIC 16F877 micro 

controller, voltage and current transformers, and a 

transformer are all part of the system. Using an impedance-

based algorithm technique, the system identifies mistakes 

automatically, analyzes and isolates them, and then estimates 

the error distance from the control room. The last step is to 

relay the error data to the control room. Finally, since the 

system precisely and automatically gives the mistake's 

location information, the time needed to discover an error has 

been substantially cut. This project demonstrates the ability 

to identify three-phase transmission lines, which allow the 

monitoring of temperature, voltage, and current via the use of 

a GSM modem. 

III. METHODOLOGY 

 
Fig. 1: Block diagram 

Having a devoted observation over electricity transmission 

lines by installing a monitoring system is the major purpose 

of the project work, as indicated in the introduction. In this 

chapter, the project's functional description is laid out. The 

whole module is broken down into several sections, and each 

section is explained here for greater comprehension. The next 

chapter provides the schematics (block diagram and circuit 

diagram) for this project. The following is an explanation of 

how the project is supposed to operate in general.  Both the 

Arduino controller and the transmission lines are linked to the 

fire, voltage, temperature, and short circuit inputs; the 

controller is also connected to the RPS (Regulated Power 

Supply), buzzer, and GSM, finishing off the circuit. If there 

is an issue with the circuit, such as a short circuit, the sensing 
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circuits will activate and send a signal to the controller, which 

will then display the information on the LCD and transfer it 

to the service provider. All the sensors will be treated in the 

same way. Any time a sensor detects an abnormally high 

voltage, temperature, or fire along a transmission line, an 

alarm will go out. 

IV. SHORT CIRCUIT DETECTION 

There are three different types of short circuit faults that the 

project's design accounts for: line to line, line to ground, and 

double line to ground. The transmission cables become hotter 

and more prone to fires as a result of the short circuit 

phenomena. Consequently, the project is likewise keeping an 

eye on this condition.  The presence of flames indicates a 

short circuit, which occurs when two wires of opposing 

polarity are cut without any resistance in the middle. 

Therefore, cutting power to the neutral and ground 

connections shows that the wire is shorted. 

V. IR LED FOR DETECTING FIRE  

It can detect fires using infrared LEDs. During a fire, a simple 

and small gadget called an infrared diode may detect the 

presence of hot gases that generate a characteristic spectral 

pattern in the infrared range. In order to identify fires, the 

module employs an infrared sensor and a comparator. This 

little gadget, which only weighs around 5 grams, attaches to 

the robot's body with ease. When a fire is detected, it produces 

a high-volume signal. This output may be used to make an 

acceptable decision. An on-board LED provides visible 

feedback about output. With an average reaction time of 1 

second, it may operate independently or be integrated with 

other networked safety systems to provide a reliable fire 

monitoring system. 

VI. DH11 SENSOR 

Serial communication via a single cable is the foundation of 

this project's operation. After the Arduino module sends a 

start signal to the DHT module, the latter responds with data 

on humidity and temperature. Arduino measures two 

variables—humidity and temperature—and outputs the 

results on a 16x2 LCD. When the temperature or humidity 

readings deviate from the typical range, the arduino controller 

will trigger the cooling fan and the exhaust fan via their 

corresponding relays. 

VII. IMPLEMENTATION 

Installing several sensors on the transformer to continually 

detect vital parameters like temperature, voltage, current, and 

oil level is the first step in implementing the IoT-based health 

monitoring system. In order to identify instances of 

overheating, temperature sensors are positioned close to the 

oil tank and transformer windings. On the other hand, voltage 

and current sensors are linked to the input and load sides to 

track electrical performance. The correct insulation and 

cooling of the transformer tank are ensured by means of an 

oil level sensor.  

A micro controller, such an ESP32 or an Arduino 

Uno, serves as the brains of the operation, with all the sensor 

outputs linked to it. The micro controller is always collecting 

data from the sensors, both digital and analog, and 

transforming it into useful values. Accurate and noise-free 

sensor readings are achieved by the employment of 

appropriate signal conditioning circuits, which include 

amplifiers and filters. 

The system is designed to work by constantly 

measuring electrical characteristics, such as voltage, current, 

and resistance, which are related according to Ohm's Law. 

Overloading and short circuits are among the irregularities 

that the system may detect by examining these readings, 

which also reveal the current load. To identify malfunctions 

instantly, the micro controller compares the detected data to 

threshold limits that have been previously set.  

The processed data is sent to cloud platforms 

utilizing the ESP32's built-in Wi-Fi for IoT capability. Data 

is sent effectively via communication protocols like HTTP or 

MQTT. Data storage, visualization, and analysis are handled 

via platforms such as Thing Speak and Blynk. With the use 

of these systems, users may remotely monitor the status of 

transformers using graphs, dashboards, and historical data.  

Various metrics, including temperature, voltage, current, and 

oil level, may be seen on a dashboard that is built for real-

time monitoring. Anomalies are shown graphically on the 

dashboard, and users are notified when they happen. Because 

of this, operators may see the transformer's status and respond 

accordingly in a flash. 

A method for defect detection and alarm is also a 

part of the system. The micro controller sets out notifications 

like buzzers, phone calls, or text messages if any parameter 

goes above its safe range. In this way, problems like low oil 

levels, overheating, or over voltage may be caught early on 

and the transformer can be saved from serious harm.  

An automated protection mechanism is put in place 

employing relay modules to improve the system's 

dependability. The relay cuts power to the transformer in the 

event of a catastrophic failure, stopping any more harm. In 

addition, when excessive heat is sensed, cooling devices such 

fans may be set to turn on automatically.  

Stable direct current (DC) power for the micro controller and 

sensors is supplied via a voltage regulator, rectifier, step-

down transformer, and the transformer itself. To make sure 

the monitoring keeps going even when the power goes out, a 

backup battery can be a good idea.  

Last but not least, the system's performance is assessed by 

subjecting it to various operating situations. Data 

transmission speed, sensor readings, and alarm 

responsiveness are all examined. Improving transformer 

safety and decreasing maintenance costs are outcomes of the 

system's precise real-time monitoring, rapid problem 

identification, and dependable remote access. 
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VIII. RESULTS 

 
Fig. 2: IoT Based on Transformer Health Monitor System 

IX. CONCLUSIONS  

A prototype device has been manufactured and all testing and 

design for the project has been completed. Our team has 

developed a display-based system to track transmission lines 

and relay data to the control room as part of this project. In 

the finalized system design, the distribution system takes 

center stage. A way to find transmission line problems is 

provided by it. The system constantly checks a number of 

system parameters. An integrated micro controller and GSM 

communication system provide a continuous monitoring 

system for this project. Hardware architecture and software 

flow are also shown. More people in a nation like India, 

which has a massive population, would have access to energy 

when the system is put into place since a lot of power will be 

saved.  
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