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Abstract: This research presents an loT-based system designed for real-time monitoring of transformer
health, leveraging the Blynk application. The system integrates various sensors to track essential
parameters such as temperature and oil levels, transmitting the data to an IoT platform for continuous
analysis. By detecting abnormalities early, the system helps prevent transformer failures. The inclusion of
the Blynk app allows instant notifications, ensuring timely responses from maintenance teams. This
approach enhances efficiency, reduces downtime, and lowers maintenance costs, making it a viable solution
for reliable transformer monitoring.

Keywords: 10T, Transformer Monitoring, ESP32, Blynk, Sensors, Real-Time Data, Fault Detection

I. INTRODUCTION

Electric power transformers are essential elements in power distribution networks, facilitating the effective transmission
of electricity from power generation facilities to consumers. However, these transformers are prone to faults resulting
from factors such as aging, overheating, overloading, and insulation degradation, which can lead to unplanned outages
and costly repairs. Traditionally, monitoring of transformers has been done through periodic manual inspections, which
are often inefficient and fail to provide real-time insights into the condition of the transformer. To overcome these
limitations, recent developments in the Internet of Things (IoT) and cloud-based systems have enabled continuous
monitoring of transformer health, enhancing both reliability and performance.

This paper introduces a Transformer Health Monitoring System (THMS) that leverages the Blynk app, an IoT platform
designed for the remote monitoring and management of connected devices. The system utilizes various sensors to
monitor critical parameters such as temperature, oil level, voltage, and current, which are crucial indicators of
transformer performance and can help in early failure detection. These sensors are linked to a microcontroller, like
Arduino or ESP8266/ESP32, which collects data and transmits it to the Blynk cloud in real time.
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II. PROBLEM STATEMENT
Power transformers play a crucial role in the electrical distribution system, ensuring a smoethtransfer of electricity
from generation sources to consumers. However, these transformers are prone to faults 4u eléngakﬁrs such as aging,
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overheating, excessive load, and insulation degradation. Conventional monitoring methods depend on scheduled
manual inspections, which are often inefficient, labour-intensive, and do not provide real-time insights into transformer
health. The absence of continuous monitoring increases the risk of undetected faults, leading to sudden failures, power
disruptions, high maintenance costs, and potential safety hazards. Without timely intervention, these issues can
significantly reduce transformer lifespan and impact overall power system reliability.

II1. OBJECTIVES OF THE STUDY

e Develop a real-time monitoring system: To continuously track essential transformer parameters such as
temperature, oil level, voltage, and current.

e Implement IoT technology for remote monitoring: Enabling operators to access transformer health data
anytime via the Blynk mobile application.

e Enhance predictive maintenance: By analyzing real-time data to detect faults early and prevent failures.

e Minimize downtime and maintenance expenses: By providing instant alerts and allowing proactive
intervention before severe issues arise.

e Prolong transformer lifespan and optimize performance: Through continuous tracking and early fault
identification.

IV. SYSTEM OVERVIRW
The Transformer Health Monitoring System (THMS) is an IoT-based solution designed to track the performance of
electrical transformers in real time. It utilizes sensors to measure critical parameters such as temperature, oil level,
voltage, and current. These sensors are connected to a microcontroller (such as Arduino, ESP8266, or ESP32), which
gathers and processes the data before sending it to the Blynk cloud platformvia a wireless network.
With the Blynk mobile application, users can remotely monitor transformer conditions and receive instant alerts when
irregularities are detected. This enables timely action to prevent failures. Additionally, the system stores historical data,
allowing for trend analysis and predictive maintenance to enhance transformer efficiency.
By integrating IoT technology, this system provides continuous monitoring, remote access, and early fault detection,
reducing maintenance costs and extending the transformer's lifespan. It replaces manual inspections with an automated
approach, improving reliability and efficiency in power distribution networks.

V.METHODOLOGY
The development of the Transformer Health Monitoring System (THMS) follows a structured process that integrates
IoT technology, sensor data collection, cloud communication, and real-time monitoring*. The methodology consists of
the following key stages:

1. System Design and Component Selection

1. Identify suitable sensors for monitoring temperature, oil level, voltage, and current. Select an appropriate
microcontroller (such as Arduino, ESP8266, or ESP32) to gather and process sensor data. Establish a communication
setup between the microcontroller and the Blynk cloud platform* for remote data access.

2. Hardware Implementation Connect the selected *sensors, microcontroller, and power source to create a functional
prototype. Ensure proper sensor calibration for accurate data acquisition. Integrate a Wi-Fi module to enable wireless
data transmission.

3. Software Development Program the microcontroller to read, process, and transmit sensor data to the cloud.

Design a user-friendly interface on the Blynk platform* for real-time monitoring and visualization. Implement alert
notifications to warn users of irregular transformer conditions.

VI. CONCLUSION
The Transformer Health Monitoring System powered by the Blynk App offers a reliable and effective approach to
monitoring the performance of transformers. By utilizing IoT technology and cloud-basg@datay

continuously tracks important transformer parameters, such as temperature, oil levels, volfa
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for real-time detection of faults and abnormal conditions, reducing the chances of unexpected failures and improving
the overall efficiency of transformer operations. With the ability to monitor the system remotely, the need for on-site
inspections is minimized, and operators can quickly address issues from any location. The system’s ability to predict
maintenance needs further help optimize schedules, lower maintenance costs, and prolong the lifespan of transformers
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