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ABSTRACT :

The power theft detection system aims to find any theft connected to electricity. Electrical energy is much important for everyday living. This project intends to
design a system barring the theft. This model reduces manual manipulation effort and theft control. Since they are to be combined, we must first fully understand
how several parts operate. Our project's execution and the technologies we plan to employ will significantly reduce electrical consumption. The power theft detection
was meant to find any theft connected to electricity.Electrical energy is much important for daily living. This project intends to design a system barring the theft.
This model reduces manual manipulation effort and theft control. Since they will be combined, we must first fully understand how different parts work. Our project's
execution and the technologies we plan to employ will significantly reduce electrical consumption. .
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Introduction: ;

Power theft, which creates system inefficiencies, energy waste, and financial losses, is a major issue in power distribution. It is caused by illegal
connections, meter tampering, and bypassing authorized power lines. Using smart meters, artificial intelligence, and loT-based monitoring among other
sophisticated technologies, Power Theft Detection systems identify abnormal consumption patterns and unlawful access. These systems ensure fair
billing, reduced losses, and improved general stability of the power grid by allowing utilities to locate and prevent theft in real-time. Efficient detection
methods help to ensure a consistent and sustainable energy distribution system.

Power theft detection stresses locating and preventing illegal access to power, which often results in financial losses and problems with energy
management. It covers identifying behaviors including meter tampering, bypassing legal connections, or illegal power grid tapping. By means of artificial
intelligence, smart sensors, and advanced analytics, modern solutions track energy flow, detect anomalies, and flag theft in real-time. This ensures efficient

power distribution, cost savings, and fair energy use.

Fig. 1.1 Power Theft
Define User based problem

Power theft causes a lot of issues for users, including utility companies and electricity consumers. Illegal connections overloading the grid causes
consumers to frequently experience voltage fluctuations, consistent power outages, and increased electricity costs. Utility companies suffer significant
income losses, incorrect billing, and difficulties in efficiently tracking power distribution. Manual inspections and other traditional theft detection methods
are labor-intensive and ineffective, leading to delayed responses. There is a critical need for an automated Power Theft Detection system that provides
real-time monitoring, accurate anomaly detection, and prompt alerts to ensure fair billing, reliable power supply, and a more efficient energy distribution
system. User-based problems in power theft detection arise when others' illegal use results in abnormal power supply or higher bills for electricity
consumers. This issue causes honest customers financial strain in addition to their trust in utility companies. Handling this problem calls for developing
systems that ensure fair billing and just energy distribution while properly identifying theft activities without bothering honest consumers. By stressing


http://www.ijrpr.com/

International Journal of Research Publication and Reviews, Vol (6), Issue (3), March (2025), Page — 8617-8621 8618

user-centric solutions, utilities can increase consumer happiness and responsibility.
Problem Definition

A significant issue in electricity distribution, power theft results in financial losses for utility companies, increased consumer prices, and instability of the
power grid. Traditional methods of detecting power theft, such manual inspections, are inefficient, labor-intensive, and occasionally erroneous in
identifying unlawful consumption. Illegal connections, meter tampering, and bypassing of electricity meters cause these losses. Such activities cannot be
stopped or controlled without a decent real-time detection system. A lot more is an automated Power Theft Detection system that can identify energy use
anomalies, alert illegal access, and rapidly inform authorities to minimize losses and ensure fair energy distribution.

Literature survey:

Power Theft Detection looks at various techniques and methods used to locate and prevent unlawful power consumption. Among traditional techniques
that have proven ineffective and time-consuming are manual inspections and frequent meter readings. Recent advances to increase theft detection accuracy
focus on smart metering systems, artificial intelligence (Al), machine learning (ML), and Internet of Things (IoT)-based monitoring. Although loT-
enabled smart grids provide real-time monitoring and automated alerts, research demonstrate how Al and ML algorithms analyze power consumption
patterns to identify anomalies. Researches also emphasize the significance of data analytics and blockchain technology in ensuring safe and tamper-proof
electrical transactions. The research shows that adding these modern technologies can significantly improve power theft detection, reduce losses, and
maximize the performance of power distribution systems.

Fig 2.1 Thefting

Traditional methods, such as manual inspections, were time-consuming and less effective at locating hidden theft activities. Advanced techniques now
stress examining consumption patterns and identifying anomalies using machine learning algorithms, smart meters, and Internet of Things (loT) devices.
Researches also examine hybrid models for safe energy monitoring combining Al, statistical methods, and blockchain. These studies emphasize the need
of fast, inexpensive solutions to minimize power theft and ensure steady energy distribution.

A major problem in power system networks all over the world, electrical power theft is illegal and should be vigorously banned. Power theft is the use
of electrical power without the supplier's contract consent. Knowing the site of power theft allows one to eradicate it; thus, appropriate action will be
taken against the legal offenders. Circuit consists of arduino, LCD display, and energy meter. The electric meter senses the present.

Block Diagram of power theft model :-

Fig 3.1 Block Diagram
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The circuit used in this kit uses only Arduino. It is one of the RISC-based micro controllers from Microchip. The IC is preprogrammed. Using a micro
controller greatly reduces the component count while providing more features than could be found using dedicated logic ICs. Cost is also lower. It is pre-
programmed with software to provide all the timing functions. A 16 MHz crystal provides accurate timing and an easily divisible clock source for the
internal hardware timers

A Electricity Meter trigger signal (Data output) is applied to the input of U4, a 4N35 opto-coupler. Using an opto-coupler allows the trigger signal to be
electrically isolated from the MCU. This is especially useful if triggering the kit from high voltages such as mains, etc. resistor R8 provides current
limiting. The opto-coupler output is normally high (5V) and goes low (0V) when triggered. With a load resistor of 10K (R10) we need a minimum current
of 0.5mA to do drop the voltage 5 volts.

The dot-matrix liquid crystal display controller and driver LSI displays alphanumeric, characters, and symbols. It can be configured to drive a dot- matrix
liquid crystal display under the control of a 4 or 8-bit microprocessor. Since all the functions such as display RAM, character generator, and liquid crystal
driver, required for driving a dot-matrix liquid crystal display are internally provided on one chip, a minimal system can be interfaced  with this
controller/driver. A single HD44780U can display up to two 8-character lines (16 x 2).

Hardware Description :-

Arduino Uno

Avrduino is an open-source electronics platform based on easy-to-use hardware and software. Arduino boards are able to read inputs - light on a sensor,
a finger on a button, or a Twitter message - and turn it into an output - activating a motor, turning on an LED, publishing something online. You can tell
your board what to do by sending a set of instructions to the microcontroller on the board. To do so you use the Arduino programming language (based
on Wiring), and the Arduino Software (IDE), based on Processing.

Arduino is an open-source microcontroller board. The Arduino Uno is a complete, and breadboard-friendly board based on the ATmega328P. The
microcontroller on the board is programmed using Arduino software. The boards are equipped with sets of digital and analog input/output (I/O) pins
that may be interfaced to various expansion boards or breadboards and other circuit. The Microcontrollers are typically programmed using a dialect of
features from programming language C & C++. Arduino project provides an integrated development environment (IDE) bases on the processing
language project.

TX and RX LED's
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use Power LED
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Figure 4.1 Arduino Uno.

Electric Meter

An electric meter is a device used to measure the amount of electrical energy consumed by a residence, business, or industrial facility. It records electricity
usage in kilowatt-hours (kWh) and helps utility companies bill consumers accurately. Traditional electromechanical meters use a rotating disk to measure
power consumption, while modern digital and smart meters provide real-time data and remote monitoring capabilities. Smart meters, equipped with
communication technologies, enable automated readings, detect anomalies, and support energy management systems. Electric meters play a crucial role
in efficient energy distribution, ensuring accurate billing, and preventing electricity theft.
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Figure 4.2 Electric Meter.

An electric meter is a crucial device used to measure the electrical energy consumed by a household, business, or any electrical system. It tracks energy
usage in kilowatt-hours (kWh), which is essential for accurate billing by utility providers. Modern electric meters often feature digital displays and smart
technology, allowing real-time monitoring and remote communication to help users and providers manage energy more efficiently. These devices
promote accountability and encourage energy conservation.

LCD Display (16 x 2)

An LCD 16x2 display is a widely used alphanumeric screen capable of displaying 16 characters per line across two lines. It is based on liquid crystal
display (LCD) technology and is commonly used in embedded systems, microcontroller-based projects, and electronic devices. The display operates
with a built-in controller, such as the HD44780, which simplifies communication with microcontrollers. It supports both 4-bit and 8-bit data modes,
making it flexible for various applications. The LCD 16x2 is energy-efficient, easy to interface, and provides clear visibility, making it ideal for displaying
text, sensor readings, and real-time data in automation and embedded system projects.

No Symbol Function

1 VSS Ground

2 VDD 5V+

3 Vo Contrast

4 RS Register

5 RW Read/Write
6 E Enable

7 DO Data bus

8 D1 Data bus

9 D2 Data bus

10 D3 Data bus

11 D4 Data bus

12 D5 Data bus

13 Dé Data bus

14 D7 Data bus

15 A Anode (5V+)
16 K Cathode (GND)

Figure 4.3 LCD Display (16*2).

It is a popular type of liquid crystal display module that can show up to 32 characters in both line across two rows. It is widely used in embedded systems,
Avrduino projects, and other electronics due to its simplicity and versatility. The display typically supports alphanumeric characters and some symbols,
providing a straightforward way to convey information. Easy to interface with microcontrollers, it is ideal for applications like temperature monitoring,
digital clocks, and system status updates.

Electric Buzzer

An electric buzzer is an audio signaling device that produces sound through electromagnetic, piezoelectric, or mechanical means. It is commonly used
in alarm systems, timers, and electronic circuits to provide alerts or notifications. Buzzers operate on low voltage and generate sound by vibrating a
diaphragm when an electric current is applied. Piezoelectric buzzers are popular for their low power consumption and high efficiency, making them ideal
for embedded systems and microcontroller-based projects. They are widely used in household appliances, security systems, and industrial applications
to indicate warnings, errors, or user interactions.
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Figure 4.4 Electric Buzzer.

Future Directions :-

Advanced Smart Metering
Regulatory and Legal Innovations
Cybersecurity & Blockchain

Policy & Regulatory Improvements
Al & Machine Learning Integration.

Conclusion :-

In conclusion, The Power theft detection is crucial for minimizing energy losses, ensuring fair billing, and maintaining the stability of electrical grids.
Advanced technologies like smart meters, Al-based monitoring, and loT-enabled systems have significantly improved the accuracy and efficiency of
detecting unauthorized power usage. Implementing such solutions not only helps utility companies reduce financial losses but also enhances overall
energy security. Moving forward, continuous advancements in real-time monitoring and predictive analytics will further strengthen efforts to curb power
theft, ensuring a more sustainable and reliable power distribution system.
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