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Abstract : Electricity theft is a pressing issue that impacts both utility providers and consumers, leading to revenue losses and
safety hazards. This project focuses on the development and implementation of an innovative solution for electricity theft detection
through the application of the Internet of Things (10T). By integrating 10T sensors, data analytics, and machine learning algorithms,
we aim to create a robust and efficient system capable of identifying and mitigating electricity theft in real-time. The proposed
system leverages loT devices to monitor electricity consumption patterns, detect anomalies, and relay data to a centralized platform.
Advanced data analytics techniques are employed to analyze the incoming data streams, identifying irregularities that may indicate
theft or tampering. Machine learning algorithms are then applied to improve detection accuracy over time by learning from historical
data. Key components of the project include the deployment of 10T sensors at strategic points within the electrical grid, the
development of a secure and scalable data processing infrastructure, and the creation of a user friendly interface for utility providers
to monitor and respond to potential theft incidents promptly. By harnessing the power of IoT technology, this project not only aims
to reduce revenue losses for utility providers but also contributes to the overall safety and reliability of the electrical grid.
Additionally, it aligns with the broader goals of energy conservation and sustainability by discouraging unauthorized electricity
consumption. This abstract provides a brief overview of our project's objectives and methodology in addressing the critical issue of
electricity theft. Through the integration of 10T, data analytics, and machine learning, we aspire to create a proactive and effective
solution that can significantly mitigate the challenges posed by electricity theft..

. INTRODUCTION

Electricity is the lifeblood of modern society, powering homes, industries, and economies. However, the unauthorized
consumption of electricity, commonly known as electricity theft, presents a significant challenge for utility providers worldwide. Not
only does it result in substantial revenue losses, but it also jeopardizes the safety and reliability of the electrical grid. In response to
this pressing issue, our project, "Electricity Theft Detection Using 10T," seeks to revolutionize the way we detect and combat
electricity theft. Electricity theft takes various forms, from meter tampering and illegal connections to sophisticated methods that
often go undetected for extended periods. These illicit activities not only impact the financial stability of utility companies but also
burden honest consumers with increased costs and infrastructure wear and tear. Our project recognizes the transformative potential
of the Internet of Things (IoT) in addressing this longstanding problem. 10T technology, with its network of interconnected sensors
and devices, enables real-time monitoring and data collection on an unprecedented scale. By strategically deploying 10T sensors
within the electrical grid and applying advanced data analytics and machine learning algorithms, we aim to create a sophisticated
system capable of detecting electricity theft swiftly and accurately. This endeavor is not solely about revenue recovery; it's about
ensuring the integrity of the electrical grid and promoting a sustainable and efficient energy ecosystem. Our project aligns with
broader goals of conservation and responsible energy usage, discouraging unauthorized consumption while contributing to a more
reliable and resilient energy infrastructure. In the following sections, we will delve into the intricacies of our project, detailing the
methodology, technology stack, and expected outcomes. Through the convergence of 10T innovation and data-driven insights, we
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aim to make a substantial impact on the fight against electricity theft, ultimately benefiting utility providers, consumers, and the
environment.

Il . Literature Survey

In order to prevent from power theft they used lot system to detect the power theft and it is done by using Arduino, GSM,
LCD, ESP module and current transformer. Among the two CTs one is connected to the source side and another is connected to
load side and signals of both the CTS are given to Arduino. Basically Arduino compares both the data received from the CTs from
source and load side. If any difference beyond the tolerance is detected then it simply means that there is a theft load is connected,
then by using lot and ESP module which works on internet this data is sent to the substation, If incase the internet failed to operate
GSM module is used to send the message to the substation to which that line is connected where the theft load is detected. In this
system the detection of the power theft is done by using lot and GSM. In case of failure of lot system GSM will work properly to
neglect this huge global threat of power theft from the electrical network

I1l. Methodology
The proposed system uses concept of Internet of things to communicate theft detection information to Electricity Board
officials. To predict current and voltage, this system communicates with the Controller and the detectors that are connected to the
Microcontroller. As a result, our project works to avoid and eliminate thefts, saving the economy from

1) Things Speak — Thing Speak is just an open - source platform (l10T) Internet of Things application & API that uses the HTTP
protocol to store data and recover (retrieve) data from things over the Internet using a web Browser Area Network, according to its
creators. Sensor location tracking applications, logging applications, and a networking site of things with status updates are all
possible with Thing Speak." io Bridge first launched Thing-Speak in 2010 like a service to assist 10T applications. Thing-Speak
now include support for MathWorks' MATLAB numerical computing software, enabling Thing Speak users to process and visualise
processing facility using MATLAB without having to purchase a MATLAB licence. Math-works, Inc. and Thing-Speak have a
close working relationship. In fact, the Thing-Speak information is fully integrated into the MathWorks MATLAB documentation
site, with able to register Math-Works user accounts serving as login details on the Thing-Speak site. Thing-Speak. Com's terms of
service & privacy policy are a contract between the user and Math-works, Inc. the current flowing from each pole which is sensed
by current sensor and fig. 6 shows that theft detection between two poles. We provided logic here that logic 1 shows theft is detected
and logic 0 shows there is no theft between any poles. The document starts here. Copy and paste the content in the paragraphs.

SYSTEM HARDWARE

The main objective of the project is to develop an IOT (internet of things) based energy meter reading displayed for units
consumed and cost thereupon over the internet in chart and gauge format. For this innovative work we had taken a digital energy
meter whose blinking LED signal is interfaced to a microcontroller through an Optocoupler (4N35). The blinking LED flashes 3200
times for 1 unit.But for demonstration one blink of LED for 1 unit. The rate of this flashing is proportional to the amount of power
passing through the meter, and so useful information is there to be collected. This type of meter will always be labelled in this way
with a certain number of Imp/kWh. Imp/kWh is short for Impressions per kwWh (unit) of electricity which passes through the meter
where one ,,impression™ is a brief flash of an LED. The optocoupler gives reading each time the meter LED flashes to the
programmed microcontroller. The microcontroller takes this reading and sends it to cloud using ESP 8266. ESP 8266 is a Wi-Fi
module, which provides internet facility for microcontroller. Here Arduino is used as a microcontroller. ESP 8266 transmits the
data serially to the ThingSpeak web page for display that can be viewed from anywhere in the world in multi level graphical format.
The consumed power reading is displayed on ThingSpeak website along with cost to be paid for consumption in graphical
and gauge format respectively. The ACS712-05B can measure current up to +5A and provides output sensitivity of 185mV/A (at
+5V power supply), which means for every 1A increase in the current through the conduction terminals in positive direction, the
output voltage also rises by 185 mV. The sensitivities of 20A and 30A versions are 100 mV/A and 66 mV/A, respectively. At zero
current, the output voltage is half of the supply voltage (Vcc/2). The ACS712 with an analog-to-digital converter. The precision of
any A/D conversion depends upon the stability of the reference voltage used in the ADC operation. In most microcontroller circuits,
the reference voltage for A/D conversion is the supply voltage itself. The curve below shows the nominal sensitivity and transfer
characteristics of the ACS712-05B sensor powered with a 5.0V supply. The drift in the output is minimum for a varying consuming
energy , which is attributed to an innovative chopper stabilization technique implemented on the chip for theft detection. When the
current is switched off, the contacts open again, switching the circuit off. A useful property of relays is that the circuit powering the
coil is completely separate from the circuit switched on by the relay. For this reason relays are used where a safe low-voltage circuit

controls a high-voltage circuit.

SYSTEM SOFTWARE

10T is the main method of communication between the energy meter and web server. The sensor collects data from load
and energy meter. This is then sent to Arduino through UART communication. The controller then performs logically and
automatically operation using MQTT protocol. This data is then stored on the cloud such that we can monitor the data any time.
This stored data displayed on the web page where the user and utility can monitor the data and perform the action they desire. Then
the data is updated with the real time status of the connected devices. This updated data is send to the controller to takes the
appropriate action.
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IV. Objectives

The objectives for the project "Electricity Theft Detection Using 1oT" can be defined to guide the project's focus and
outcomes effectively. Here are the key objectives:

1. Develop a Scalable 10T Sensor Network:
Design and deploy an extensive network of 10T sensors across the targeted electrical grid to monitor electricity consumption in
real-time.

2.Implement Data Collection and Transmission Infrastructure:
Establish a robust data collection and transmission system to securely gather consumption data from 10T sensors and transmit it to
a centralized platform.

3.Utilize Advanced Data Analytics:
Apply advanced data analytics techniques to process and analyze incoming data streams for anomalies and irregularities in
electricity consumption patterns.

4.Incorporate Machine Learning Algorithms:
Integrate machine learning algorithms to enhance detection accuracy by continuously learning from historical data and improving
the system's ability to identify theft-related anomalies.

5.Enable Real-time Alerting and Reporting:
Develop a real-time alerting system that promptly notifies utility providers when potential theft or abnormal consumption patterns
are detected, allowing for immediate response.

6.Create a User-
Friendly Interface: Design a user-friendly interface for utility providers, offering real-time dashboards, historical data analysis, and
configuration options for alert thresholds.

7.Ensure Data Privacy and Security:
Implement robust data privacy and security measures to protect sensitive consumption data from unauthorized access and
tampering.

8.Seamless Integration with Existing Systems:
Ensure seamless integration of the proposed system with existing utility infrastructure, including billing systems, customer
databases, and maintenance workflows.

9. Enhance Grid Reliability:
Improve the overall reliability and safety of the electrical grid by promptly identifying and addressing unauthorized consumption,
reducing the risk of power outages and electrical accidents.

10.Promote Cost-Efficiency:
Provide a cost-effective solution for electricity theft detection that reduces the need for labor-intensive manual methods and
minimizes financial losses due to theft.

11.Contribute to Energy Conservation:
Support energy conservation efforts by discouraging unauthorized consumption and promoting responsible energy usage.

12.Compliance with Regulations:
Ensure compliance with relevant regional and national regulations and legal requirements related to electricity theft detection and
prevention.

13.Evaluate and Optimize System Performance:
Continuously monitor and evaluate the performance of the loT-based theft detection system, making necessary adjustments and
improvements as needed.

These objectives collectively drive the project towards the development and implementation of an effective and efficient
solution for electricity theft detection, benefitting both utility providers and consumers while contributing to a more reliable and
sustainable electrical grid
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Technologies Used -

Hardware requirements:

Minimum 4GB RAM
Processor i3 or above

Software requirements:

Pycharm IDE:

1.Python Language

2.C language

3. TCP Communication Programming
4. Android app development
5.Sensor Interfacing

3) Database Handling:

Xampp SetupMetaMas

6. Future Scope —

Advanced Metering Infrastructure (AMI) :

AMI systems, including smart meters, are becoming more widespread. These systems provide real-time data on energy
consumption, making it easier to detect abnormal usage patterns indicative of theft. The future will likely see increased adoption of
AMI technology and its integration into more advanced theft detection algorithms.

Data Analytics and Machine Learning:

Machine learning and data analytics techniques are becoming increasingly powerful and can be applied to detect theft
more accurately. Predictive analytics and anomaly detection algorithms can analyze large datasets to identify irregularities and
potential theft situations in real-time.

Remote Sensing and Imaging Technologies:

Advanced remote sensing technologies, such as aerial or satellite imagery, can be used to detect physical signs of electricity
theft, such as unauthorized connections or tampering with power lines. These technologies can complement existing methods for
theft detection
10T Sensors and Devices:

The Internet of Things (IoT) can enable the deployment of sensors and devices that monitor electricity infrastructure. These
sensors can detect anomalies,
temperature changes, and other indicators of theft or tampering, enhancing detection capabilities
Blockchain Technology:

Blockchain can be used to secure and validate electricity consumption data. By creating an immutable ledger of energy
usage, it becomes more challenging to manipulate or tamper with consumption records, reducing the risk of theft.

Collaboration with Law Enforcement:

Collaboration between utility companies and law enforcement agencies can improve the effectiveness of theft detection
and enforcement. Sharing data and intelligence can lead to more successful investigations and prosecution of electricity thieves.

Enhanced Customer Engagement:

Utility companies may focus on educating customers about the risks and consequences of electricity theft, encouraging
them to report suspicious activities. Public awareness campaigns can help in creating a sense of collective responsibility.

Policy and Regulatory Changes:
Governments and regulatory bodies may introduce stricter regulations and penalties for electricity theft. This can create a
stronger deterrent effect and incentivize utility companies to invest in more advanced detection systems.
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Cybersecurity Measures:

As theft detection systems become more reliant on data and digital communication, there will be a need for robust
cybersecurity measures to protect against hacking and data breaches that could compromise the integrity of theft detection efforts.

Global Expansion:

Electricity theft is a global issue, and the scope for detection technologies extends beyond developed countries. There is
potential for the export of theft detection expertise and technology to regions where the problem is more pronounced.

V. Conclusion

In conclusion, electricity theft detection plays a vital role in ensuring the sustainability, reliability, and financial stability
of electrical utilities and the broader energy infrastructure. Detecting and addressing electricity theft offers numerous benefits,
including revenue protection, enhanced safety, grid reliability, and efficient energy management. However, it also comes with its
own set of challenges and considerations. The future of electricity theft detection holds promise as advancements in technology,
data analytics, and regulatory frameworks continue to evolve. Smart meters, data analytics,remote sensing, and 10T devices are
poised to play a significant role in improving the accuracy and effectiveness of detection systems. Furthermore,
collaborative efforts between utility companies, law enforcement agencies, and governments will be essential to combatting
electricity theft effectivelyBalancing the need for robust theft detection with customer privacy, data security, and cost-effectiveness
will remain a critical challenge. Striking this balance is essential to maintain trust between utilities and their customers while
safeguarding revenue and the integrity of the electrical grid.As electricity demand grows and the energy landscape evolves, the
importance of electricity theft detection will only increase. With continued innovation and a multifaceted approach that encompasses
technology, regulation, and public awareness, the electricity industry can better address this issue and ensure the sustainable and
reliable delivery of electricity to all consumers.
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