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  ABSTRACT: 

The modern world heavily relies on electricity as a primary energy source, pivotal for sustaining our social 

infrastructure and enhancing living standards. However, the rise in electricity demand also poses challenges, notably 

in detecting and preventing power theft or unauthorized consumption. Our project, the REMOTE POWER MONITORING 

SYSTEM, addresses this issue by utilizing advanced technology. Utilizing an ESP32 microcontroller along with 

specialized sensors such as the ZMPT101B AC Voltage Sensor Module and SCT-013-030 Non-invasive AC Current 

Sensor, our system enables real-time monitoring of power parameters. These sensors provide accurate measurements 

of voltage, current, and power consumption. Through integration with the Blynk IoT platform, users can remotely 

monitor these parameters via a smartphone application. The system continuously collects data and sends it to the 

Blynk app, allowing users to track power consumption trends and detect anomalies. Moreover, our system facilitates 

centralized monitoring through a PC connected to multiple energy meters deployed across various locations. Each 

energy meter communicates wirelessly with the central PC, transmitting power data upon request. This centralized 

approach enables efficient management of energy resources and helps in identifying unauthorized usage. Overall, 

our REMOTE POWER MONITORING SYSTEM offers a comprehensive solution for tackling power theft and enhancing 

energy management, contributing to a more sustainable and efficient electricity distribution network. Our project 

aims to revolutionize power consumption monitoring through the integration of cutting-edge hardware and IoT 

technology.  

 

 

1. INTRODUCTION: 

 

Electricity plays a fundamental role in 

modern society, powering everything from 

homes to industries and driving economic 

development. However, with the increasing 

demand for electricity comes the challenge of 

ensuring its efficient distribution and 

preventing unauthorized consumption or 

theft. Our project, the REMOTE POWER 

MONITORING SYSTEM, addresses these 

challenges by leveraging cutting-edge 

technology to provide real-time monitoring 

and management of power consumption. By 

employing an ESP32 microcontroller 

alongside specialized sensors like the 

ZMPT101B AC Voltage Sensor Module and 

SCT-013-030 Non-invasive AC Current 

Sensor, our system enables precise 

measurement of key power parameters such 

as voltage, current, and power consumption. 

The integration of our system with the Blynk 

IoT platform allows usersto remotely access 

and monitor these parameters through a user-

friendly smartphone application. This feature 

empowers users to track power consumption 

trends,identify inefficiencies, and detect 

anomalies promptly. 
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2. PROBLEM  FORMULATION: 

 

           The increasing demand for electricity 

in our modern world has brought about 

challenges in ensuring its efficient 

distribution and preventing unauthorized 

consumption or theft. Traditional methods of 

monitoring and managing power usage are 

often inadequate, leading to inefficiencies 

and vulnerabilities in the electricity grid. 

 Specifically, the main issues we aim to 

address include:  

 

 

 
 

Fig .circuit diagram 

2.1 Detection and Prevention of Power 

Theft: 

             Unauthorized tapping into power  

lines or tampering with energy meters 

results in significant revenue loss for 

electricity providers and undermines the 

stability of the grid. 

2.2 Real-time Monitoring of Power 

Parameters: 

     The lack of real-time monitoring 

systems makes it difficult to identify 

anomalies or irregularities in power 

consumption, hindering effective 

management and optimization of energy 

resources. 

2.3 Centralized Management of Energy 

Data: 

          Without a centralized system for 

collecting and analyzing power data 

from multiple sources, it is challenging 

to detect patterns of unauthorized usage 

or implement targeted interventions 

2.4 Grid Stability and Reliability: 

        Fluctuations in power demand and 

supply can strain the electricity grid, 

leading to blackouts or brownouts. By 

implementing a remote monitoring 

system, utilities can better anticipate and 

manage these fluctuations, improving 

grid stability and reliability. 

2.5 Integration with Renewable Energy 

Sources: 

         With the increasing adoption of 

renewable energy sources such as solar 

and wind power, integrating these 
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sources into the grid requires 

sophisticated monitoring and 

management systems to balance supply 

and demand effectively. 

 

. 

2.6 User Interface and Accessibility: 

       The user interface of the monitoring 

system should be intuitive and user-

friendly, allowing both utilities and 

consumers to access and interpret the 

data easily. Providing mobile access 

through smartphone apps can further 

enhance accessibility and convenience. 

 

 

 

 

 

 

 

Fig. Remote power control monitoring 

system 

 

 

Our project, the REMOTE POWER 

MONITORING SYSTEM, seeks to tackle these 

problems by leveraging advanced technology 

to provide real-time monitoring, remote 

access, and centralized management of 

power consumption data. By doing so, we 

aim to enhance energy management, promote 

sustainability, and combat power theft, 

ultimately contributing to a more reliable and 

efficient electricity distribution network. 

   

3. Result and discussions 

 

Upon implementation and testing, our 

REMOTE POWER MONITORING SYSTEM 

has yielded significant results and 

insights into the management of power 

consumption and the detection of 

irregularities. The following outcomes 

and discussions highlight the 

effectiveness and implications of our 

system: 

 

3.1 Real-time Monitoring Accuracy:  

       The integration of ESP32 

microcontroller with specialized sensors 

such as the ZMPT101B AC Voltage Sensor 

Module and SCT-013-030 Non-invasive 

AC Current Sensor has resulted in 

accurate and reliable real-time 

monitoring of power parameters. The 

system consistently provides precise 
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measurements of voltage, current, and 

power consumption, enabling users to 

make informed decisions regarding 

energy usage. 

 

3.2 Centralized Management Efficiency: 

         The centralized monitoring capability 

of our system, facilitated by a PC connected 

to multiple energy meters, has streamlined 

energy management processes. Utilities can 

access real-time power data from various 

locations, enabling them to detect 

unauthorized usage and implement targeted 

interventions more efficiently. 

3.3 Improved Grid Stability and 

Reliability: 

     By providing utilities with 

insights into power demand and supply 

fluctuations, our system contributes to 

enhancing grid stability and reliability. 

Utilities can better anticipate and manage 

these fluctuations, reducing the risk of 

blackouts or brownouts and ensuring 

uninterrupted power supply to consumers. 

 

 

3.4 Integration with Renewable Energy 

Sources: 

    Our system's compatibility with 

renewable energy sources such          as solar 

and wind power enables utilities to 

effectively integrate these sources into the 

grid. By balancing supply and demand in 

real-time, utilities can maximize the 

utilization of renewable energy and reduce 

reliance on traditional fossil fuels. 

3.5 User Interface and Accessibility:  

The user-friendly interface of our 

monitoring system, accessible via 

smartphone applications, has enhanced user 

experience and accessibility. Both utilities 

and consumers can easily access and interpret 

power data, empowering them to make 

informed decisions regarding energyusage 

and management.  

 

Overall, the results and discussions highlight 

the effectiveness and potential of our 

REMOTE POWER MONITORING SYSTEM in 

enhancing energy management, promoting 

sustainability, and combating power theft. By 

providing utilities and consumers with 

actionable insights and real-time monitoring 

capabilities, our system contributes to the 

development of a more reliable and efficient 

electricity distribution network. 

CONCLUSION: 

 

 

Fig .voltage sensor 
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In conclusion, our REMOTE POWER 

MONITORING SYSTEM represents a 

significant advancement in the field of 

energy management and distribution. By 

leveraging advanced technology and 

innovative design, our system offers a 

comprehensive solution to the challenges 

posed by increasing electricity demand, 

power theft, and inefficient energy 

management. Through real-time monitoring 

of power parameters, our system enables 

utilities and consumers to track energy usage 

accurately, identify anomalies promptly, and 

make informed decisions regarding energy 

consumption. The integration with the Blynk 

IoT platform and smartphone applications 

enhances accessibility and user experience, 

empowering users to manage their energy 

usage more effectively. Furthermore, the 

centralized management capability of our 

system facilitates efficient monitoring and 

control of power consumption across 

multiple locations, enabling utilities to detect 

unauthorized usage and implement targeted 

interventions more efficiently. This 

centralized approach also contributes to grid 

stability and reliability, reducing the risk of 

blackouts or brownouts and ensuring 

uninterrupted power supply to consumers. 

Overall, our REMOTE POWER MONITORING 

SYSTEM offers a holistic solution for 

enhancing energy management, promoting 

sustainability, and combating power theft. By 

providing utilities and consumers with 

actionable insights and real-time monitoring 

capabilities, our system contributes to the 

development of a more resilient and efficient 

electricity distribution network, ultimately 

benefiting society as a whole. 
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