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ABSTRACT

In modern urban environments, the safety and reliability of electrical infrastructure are critical. Electric poles, often exposed to various environmental factors, can
pose significant risks if live currents become exposed. To mitigate the dangers of electric shocks and ensure public safety, this project introduces an innovative
colour-changing strip designed to enhance the visibility and status of electric poles. The implementation of this safety feature aims to reduce the incidence of
accidents related to faulty electric poles while ensuring that any issues are addressed efficiently, thus improving the overall safety and reliability of urban electrical
infrastructure.
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1. INTRODUCTION

In an era where urban infrastructure is increasingly reliant on electricity, ensuring the safety and reliability of electrical poles is paramount. Incidents
involving electric shocks due to live currents in poles pose a significant risk to public safety and necessitate immediate attention. To address this critical
issue, our project introduces an innovative safety feature: a color-changing strip on electric poles.

This smart strip is designed to enhance the visibility and safety of electrical infrastructure by indicating the presence of a live current. Under normal
conditions, the strip appears green, signifying that the pole is safe to touch or be nearby. However, if a fault occurs such as a short circuit or damage from
environmental factors like rain the strip will automatically change to red. This immediate visual cue warns passersby The aim of this project is not only
to mitigate risks associated with faulty electric poles and technicians alike to avoid contact, thereby preventing potential accident.

Il. SYSTEM OVERVIEW

A Smart Electrical Pole Monitoring System is an advanced technological solution designed to enhance the monitoring, maintenance, and management of
electrical poles that are part of power distribution infrastructure. This system leverages various sensors, 10T (Internet of Things) technology, cloud
computing, and data analytics to optimize performance, prevent failures, and improve the safety and reliability of electrical grid.

A Smart Pole Monitoring System is an integrated solution that enables the monitoring and management of various urban infrastructure elements through
smart technology. It typically involves the use of smart poles that are equipped with sensors, communication modules, and data analytics platforms to
monitors various parameters, such as traffic, air quality, energy consumption, weather, and more. Below is an overview of the key components and
functionalities of a smart pole monitoring.

I11. PROBLEM STATEMENT

Background: Electrical poles are critical components of power distribution systems, especially in urban and rural areas. The monitoring of electrical poles
for faults, wear and tear, or unusual activities can prevent outages, ensure the safety of electrical infrastructure, and improve maintenance efficiency.
Currently, the monitoring process is often done manually, requiring physical inspections, which is time-consuming, consuming, costly, and prone to
delays. A more efficient, real-time solution is needed to enhance system reliability and reduce maintenance costs.
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IVV. PROPOSED SYSTEM MODEL

A smart electrical pole monitoring system is designed to improve the maintenance, safety, and performance of electrical infrastructure by continuously
monitoring various parameters. The system model for such a solution typically involves a combination of hardware (data processing, analysis, and user
interface). Below is a basic overview of the proposed system model.

V. CIRCUIT DIAGRAM
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VII. HARDWARE COMPONENT

TILT SENSOR:
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Fig. Tilt Sensor

A sensor is a device that responds to some type of the input from the environment such as heat, light, temperature, pressure and moisture. Sensors are
used to switch current and voltages. Every sensor has three terminals: VVcc, GND and output. Vcc is used to power up the sensor; to provide a fixed

negative reference, ground is used, and the output of the sensors, there may be more than output terminals.

LEAKAGE CURRENT SENSOR:

Fig. Leakage current sensor

The sensors are designed for incorporation into products used for the measure of AC currents at the micro-ampere to milli-ampere level. The sensors use
a “zero flux” technique where a contravening magnetic field is introduced to offset the magnetic field from the primary conductor.

Arduino UNO:
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Fig. Arduino UNO

In an Automatic Power Factor Correction (APFC) project using Arduino, the microcontroller can be employed to monitor the power factor of an electrical
system and automatically control power factor correction capacitors. Arduino reads power factor data through sensors or meters processes it, and then
triggers the capacitors accordingly. This dynamic adjustment optimizes the power factor, leading to improved energy efficiency and reduced electricity
costs. The Arduino's versatility allows for real-time monitoring, precise control, and the potential for integrating additional features, making it an efficient
and cost-effective solution for enhancing power factor performance in various industrial and commercial settings. Arduino was initially developed in
2005 by a group of students at the Interaction Design Institute in Italy. The project aimed to provide an affordable and accessible platform for creating
electronics projects. Over the years, Arduino has evolved into a global community- driven platform, with a wide range of boards, shields (add-on boards),
and libraries available for various applications. Arduino boards are based on microcontrollers, which are small computer chips that can be programmed
to perform various tasks.

The most commonly used microcontroller in Arduino boards is the Atmel AVR series although other microcontroller architectures like ARM are also
supported. Arduino boards typically include digital input/output pins, analog input pins, power pins, a USB interface for programming and
communication, and additional features such as built-in LEDs, buttons, and voltage regulators. Arduino programming is based on a subset of C and C++
languages, with a few additional libraries and conventions specific to Arduino. Users write sketches (programs) that define the behavior of their projects,
including reading sensor data, controlling actuators (such as motors or LEDs), and communicating with other devices. The sketches are then compiled
into machine code and uploaded to the Arduino board for execution. Arduino is used in a wide range of applications, including robotics, home automation,
loT, wearable technology art installations, educational projects, and prototyping.

V1. ADVANTAGES

®  Real-time Monitoring.
®  Enhanced Safety.

®  Predictive Maintenance.
[

Improved Efficiency.

VII. APPLICATION

®  [ndustrial Application
®  Commercial Building
®  Residential Areas

®  Smart Grid

X. CONCLUSION

In conclusion, the implementation of color-changing safety strips on electric poles represents a significant advancement in urban electrical infrastructure
safety. Through the integration of sensors and innovative materials, this system offers several key advantages, including enhanced visibility, real-time
fault detection, and proactive maintenance capabilities. By providing a clear visual indication of live currents and potential hazards, the color-changing
strips contribute to the overall safety of pedestrians, utility workers, and emergency responders in urban environments.

Despite the inherent limitations and challenges associated with the system, including dependency on power supply, weather susceptibility, and sensor
reliability, the benefits outweigh the drawbacks. With proper planning, installation, and maintenance procedures in place, these limitations can be
mitigated to ensure the effective operation of the safety strips.
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As demonstrated through case studies and literature reviews, the deployment of color- changing safety strips has the potential to significantly reduce the
risk of electrical accidents and improve overall safety standards in urban areas. However, continued research, development, and collaboration will be
essential to optimize the system's performance and address emerging challenges in the field of electrical pole safety.
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