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Abstract: The Internet of Things (IoT) technology will be used in the project to improve the monitoring and maintenance
of distribution transformers. In power distribution networks, distribution transformers play a crucial role, and the
reliability and efficiency of the entire system are directly impacted by the performance of these transformers. Traditional
monitoring techniques frequently rely on recurrent manual inspections, which can be laborious, ineffective, and subject
to human mistake. Distribution utilities may increase the dependability of their transformer assets, optimize maintenance
schedules, decrease downtime, and boost overall operational efficiency by putting this smart monitoring system in place.
The initiative also establishes the groundwork for future research and development in this area and advances loT
technology in the electricity sector.
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I. INTRODUCTION

Electricity is important for our daily lives. Electricity is a need for every second of our existence. There are several parts
and pieces of technology that enable humans transport and manage the distribution of electricity based on use.
Transformers are the most important piece of equipment for the transmission and distribution of electric power. An
electrical component transformer in a power system directly distributes electricity to low-voltage consumers, and the
state of its operation is a requirement for the smooth functioning of the entire network. The bulk of the equipment has
been in use for many years in various (mechanical, climatic, and electrical) circumstances. The organization represent
the majority of capital investment since they are the key components. Distribution transformers' long service lives are
guaranteed when they are used at rated conditions (as stated on their nameplate). However, if they are overloaded, heated
by low or high voltage current, or both, their life is dramatically shortened. This can lead to sudden failure and supply
loss for a large number of consumers, which has an impact on system dependability.

II. RELATED WORKS

With the help of the monitoring system's user-friendly interface, operators can see how the transformer is doing, get
warnings when something is out of the ordinary, and decide for themselves what maintenance and repair procedures to
take. Distribution utilities may extend the lifespan, reliability, and efficiency of distribution transformers, minimize
downtime, maximize maintenance efforts, and improve the performance of the entire power system by using this
WCDMA-based monitoring system [1].

The objective of this project is to create a small-scale smart home system with an Arduino serving as the main controller.
The integration of several sensors, actuators, and communication modules on the Arduino platform enables the
monitoring and management of numerous home appliances through a centralised interface. With the potential to
streamline everyday routines, maximize energy consumption, and enhance the quality of life overall, the project intends
to show how feasible it is to construct a cost-effective and user-friendly smart home system using Arduino [2].

The project's goal is to promote creativity and teamwork in the IoT space by offering an open and extensible platform
that supports a variety of loT use cases. DStack4things, in its whole, equips businesses and developers to effectively
construct and manage IoT environments by utilising OpenStack [3].

In order to prevent failures or to lessen their frequency, the initiative aims to suggest corrective actions that may be taken.
These actions might include upgraded insulating systems, load management tactics, better maintenance procedures, better
manufacturing quality control, and the application of cutting-edge monitoring technology. The final objective of the
project is to increase distribution transformers' performance, lifespan, and dependability, which will boost the power
distribution system's overall effectiveness and efficiency [4].
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By thoroughly examining these factors, the project aims to offer insightful analysis and suggestions for boosting the
dependability and effectiveness of distribution transformers in India, ultimately enhancing the country's entire power
distribution system and reducing customer interruptions [5].

The main objective of the project is to develop a GSM-based monitoring system to improve distribution transformer
monitoring, effectiveness, and dependability. Power companies and customers might both benefit from this system's
ability to reduce downtime, improve maintenance procedures, and enhance overall performance of the power distribution
network [6].

III. METHODOLOGY

In this project, a temperature sensor is used to continually monitor the transformers' temperature. In this repetition,
monitoring and LCD display are present. The light will turn off and a message alert will be delivered if any of the sensors
go above their limitations.

IoT (Internet of Things) technology is integrated with distribution transformers to enable real-time monitoring and
analysis of their performance. This is referred to as smart monitoring of distribution transformer performance condition.
By utilising data-driven insights and remote monitoring capabilities, this strategy attempts to improve the effectiveness,
dependability, and maintenance of distribution transformers. A preventative and data-driven approach to distribution
transformer performance monitoring is made possible by the integration of sensors, IoT technologies, data analytics, and
remote monitoring capabilities. It makes timely maintenance easier, lowers downtime, increases efficiency, and boosts
the power distribution system's overall dependability.
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ARDUINO:

The Arduino platform, which provides an open-source environment for creating interactive electronic gadgets and
prototypes, is built around popular microcontroller boards like the Arduino Uno, which are frequently used in embedded
systems. The Arduino Uno is based on the Microchip ATmega328P microcontroller, which is well-known for its
versatility in the field of embedded electronics.

Key features of the ATmega328P microcontroller include 2KB of SRAM for data storage, 1KB of EEPROM for non-
volatile data storage, and 32KB of flash memory for program code storage. Its 16 MHz clock speed and 5 volt operation
allow for quick instruction execution and instantaneous application

Key to its versatility are the input/output (I/O) capabilities: the board includes 14 digital I/O pins and 6 analogue input
pins. These pins can be utilized to connect a diverse array of sensors, actuators, and other electronic components, enabling
developers to interface with the physical world effectively. Additionally, 6 of the digital I/O pins can function as pulse-
width modulation (PWM) outputs, which are crucial for tasks requiring precise control over devices such as motors or
LED brightness.

Overall, the Arduino Uno with its ATmega328P microcontroller remains a popular choice among hobbyists, educators,
and professionals alike due to its accessibility, robustness, and the extensive community support surrounding the Arduino
platform. Its combination of computational power, memory resources, and versatile I/O capabilities makes it well-suited
for prototyping and developing a wide range of interactive electronic projects responsiveness.

Its input/output (I/O) capabilities—14 digital and 6 analog input pins—are essential to its adaptability. With the use of

these pins, developers will be able to efficiently interface with the physical environment by connecting a wide variety of
sensors, actuators, and other electronic components. Moreover, six of the digital I/O pins have the ability to operate as
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pulse-width modulation (PWM) outputs, which is essential for jobs needing exact control over machinery like motors or
LED brightness.

Due to its accessibility, resilience, and the large community support surrounding the Arduino platform, the Arduino Uno,
equipped with the ATmega328P microcontroller, continues to be a popular choice among educators, professionals, and
hobbyists alike. It is a good choice for prototyping due to its combination of memory capacity, processing power, and
adaptable I/O capabilities.

ACS712 Current Sensor:

A standard current sensor module called the ACS712 enables non-invasive monitoring of both AC and DC currents. It is
a sensor that uses the Hall effect and offers a practical and precise way to measure electrical current in a variety of
applications. The Hall effect, which generates a voltage proportionate to the magnetic field applied perpendicular to the
current flow, is used by the ACS712 current sensor. A Hall effect transducer included within the sensor picks up the
magnetic field produced by the conductor carrying the current. A voltage is induced across the transducer as a result of
the magnetic field, and this voltage is amplified and transformed into a measured current value.

A linear output voltage that may be directly interfaced with microcontrollers or other electronic systems is provided by
the ACS712 current sensor, making it comparatively simple to use and needing few additional parts. However, it's crucial
to consult the datasheet and manufacturer's specs for complete details on the particular model you're using, including pin
design, sensitivity, and calibration needs.

R
DS18B20 Temperature Sensor

The DS18B20 temperature sensor is a digital temperature sensor that has a resolution of 0.0625°C and can monitor the
temperature of its surroundings precisely. The sensor is made by Maxim Integrated and is often used in a range of
industries, including automotive, medical, and industrial.

The DS18B20 temperature sensor is a 1-wire device, which means it only uses one data line to interact with the
microcontroller. Its foundation is the Dallas Semiconductor 1-Wire communication protocol, making it simple to
incorporate the sensor into embedded systems.
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The temperature data from the DS18B20 temperature sensor must be read from the 1-wire bus by a microcontroller or
other embedded device in order to be used. A software library that implements the 1-wire communication protocol and
provides an interface for the microcontroller to read the temperature data is commonly used to do this. The DS18B20
temperature sensor is a commonly used, dependable temperature measuring device for a variety of applications. It is a
great option for embedded systems that need accurate temperature monitoring and management because to its low power
consumption, high precision, and distinctive 1-wire interface.

Buzzer:

In alarm, alert, and signaling systems, electromechanical buzzers play a vital function by converting electrical impulses
into audible tones. These buzzers, which consist of an armature, wire coil (electromagnet), and speaker or diaphragm,
work on the basis of electromagnetic principles. The coil generates a magnetic field that draws the armature when it is
energized by an electrical signal. Sound waves are produced when the speaker or associated diaphragm is disturbed by
this movement. Buzzers can be classified as either active or passive. Active buzzers have an oscillator circuit inside of
them that sounds when powered on, whilst passive buzzers depend on outside signals to function. They are crucial parts
of many electrical devices when audio feedback is necessary because of their adaptability and dependability.

It is easier to incorporate active buzzers into circuits since they are self-contained sound-producing devices that function
independently when electricity is applied. As opposed to this, passive buzzers generate sound by the use of outside
signals, usually pulses or square waves. With varying frequency, volume, and duration depending on the design, the
speaker or diaphragm vibrates to produce audible tones when voltage is supplied. Buzzers are highly versatile devices
that can produce noises that are continuous, pulsing, or irregular. This adaptability makes them suitable for a wide range
of applications in alert systems, alerts, and alarms.

LCD:

Because of their adaptability and energy economy, liquid crystal displays (LCDs) are widely used in electronic devices
such as TVs, computers, phones, calculators, and embedded systems. Depending on the type of LCD, they may display
text, graphics, and images with a range of characteristics, including color reproduction, viewing angles, and response
times. Active-matrix LCDs, such as TFT-LCDs, are preferred for high-performance applications because of their quick
response times and crisp image clarity. Their ubiquitous use in contemporary display technologies, which keeps raising
the bar for visual display standards across a range of industries, is facilitated by their small size and low power
consumption.

- sutanen 0

For informational purposes, user interfaces, and data readings, LCDs are widely used as visual output devices in
embedded systems. They can be connected to additional display controllers or microcontrollers via protocols like SPI or
12C. Libraries and APIs boost the accessibility and adaptability of LCDs for a wide range of applications by making
programming and control of the devices easier.
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Relay:

A relay is an electromechanical device crucial in electrical and electronic circuits for switching and controlling current
flow. It operates using an electromagnet to mechanically open or close electrical contacts, enabling or interrupting the
flow of electricity in another circuit. Relays are essential components in automation, allowing small control signals to
manage larger currents, making them versatile for applications ranging from industrial machinery to automotive
electronics and home appliances. Their reliability and capability to isolate control circuits from power circuits make
relays indispensable in ensuring safe and efficient operation of complex systems.

Relays can be classified into a number of different types, each having unique benefits and uses, such as electromechanical,
solid-state, reed, and latching relays. It's critical to select the right sort of relay based on the necessary voltage and current
ratings, switching rate, climatic conditions, and the particular requirements of the application at hand.

GSM:

The Global System for Mobile Communications (GSM), which enables mobile phone and data services globally, is the
industry standard for digital cellular transmission.. First-generation analogue cellular networks were superseded by GSM,
which was developed in the 1980s and offered improved data throughput, security, and efficiency. Due to its widespread
use, communication protocols have become standardized across many geographical areas, facilitating smooth network
interoperability and roaming. The development of GSM cleared the path for subsequent improvements in mobile
technology, such as the shift to faster data rates and the incorporation of multimedia services, which helped to shape the
current state of the telecom industry.

Utilizing the 900 MHz, 1800 MHz, and 1900 MHz frequency bands, GSM is used by more than 80% of mobile networks.
The technology has various benefits that users can benefit from, such as data transmission capabilities, security features,
and high-quality audio. GSM has continuously improved, among other things by gaining stronger security features and
faster data transfer rates. In addition to being a major factor in the growth of the mobile industry, it is still a commonly
used mobile communication standard.

Power supply:

Power sources, which are systems or objects that produce electricity, supply power to electrical circuits and devices. A
source of input power that is then adjusted to fit the requirements of the devices it powers can be a battery or an electrical
outlet. Power supplies are needed for many different kinds of equipment, including computers, industrial machines,
consumer electronics, and telecommunications systems.

When selecting a power supply, one should consider the devices' power requirements, efficiency, size, dependability,
safety rules, and ratings for voltage and current. The power source that is chosen must meet the specific needs of the
application in order for the connected devices to function correctly and reliably.

Transformer:

A transformer is an apparatus that converts electrical energy from one circuit to another by increasing or decreasing the
voltage. It is an essential component of electrical power networks because it can transport electrical power over long
distances with minimal loss. Two wire coils twisted around a magnetic core make up a transformer in most cases. A
secondary coil is one that generates an output, whereas the main coil is the one that receives an electrical input. Usually,
an insulating layer separates the two coils to prevent electrical contact. An alternating current (AC) flowing through the
main coil generates a magnetic field, which induces an AC voltage in the secondary coil.
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Advantages and Applications
Advantages

More reliable

More compatible

Low power consumption

Applications
Useful to monitor distribution transformer

IV.  RESULTS AND DISCUSSIONS

Figure:1

This project transforms health monitoring by integrating sensors and IoT connectivity. Real-time data gathering and
analysis is made possible by the Arduino, which serves as the main component. Transformer health monitoring may be
efficiently addressed by users thanks to the system's actionable findings.

Figure:2

The LCD display provides immediate, up-to-date readings of current data in real-time, offering users instant access to
current information at a glance. This capability is essential in applications requiring accurate and timely monitoring of
current values, such as in industrial processes, instrumentation, and consumer,electronics.
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Figure:3

The diagram depicts the hardware components utilized in the project, illustrating the physical arrangement and
connections of various electronic elements. It serves as a visual reference for understanding how different parts interact
and contribute to the project's functionality.

Figure:4

The above figure shows the current value of project transformer

Figure:5

The above figure shows the temperature values of transformer

Figure:6
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The above figure shows the monitoring values will upload the IOT Server.
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Figure:7

The above figure shows the Transformer temperature values in IOT server
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Figure:8

Sensor values are transmitted to the Thingspeak server (IOT). These are the uploaded field values, which were determined
by the Transformer health monitoring system's use of particular sensors and measurements. Make sure the data types and
formats are compatible with the specifications of the Thingspeak platform you are using at all times.

V. CONCLUSION

The experimental hardware in this project is used to implement a transformer monitoring system that is presented. A
transformer's many properties are also recorded and kept track of. We can prevent mishaps caused by current overload
and overheating by measuring the various parameters.
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