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ABSTRACT 

The "Connect Energy IoT Smart Meter" project presents an intelligent energy metering system integrating Xinje PLC, 

multi-functional energy meters, CT coils, HMI, relays, SMPS, and MCB for real-time monitoring, control, and analysis 

of electrical consumption. By leveraging Internet of Things (IoT) technology, the system enables remote energy 

management through cloud connectivity, allowing users to monitor usage and control electrical loads via mobile or web 

applications. 

The Xinje PLC serves as the system’s core, processing data from energy meters and CT coils to compute key electrical 

parameters, including voltage, current, power consumption, energy, and power factor. This data is displayed on an HMI 

for local monitoring and transmitted to the cloud for remote access and historical analysis. The system features 

threshold-based alerts and relay-controlled mechanisms to optimize energy consumption and prevent overuse. 

To ensure reliability, the system integrates fault protection using MCBs, mitigating overloads and short circuits. This 

smart energy management solution enhances efficiency, reduces wastage, and empowers users with greater control over 

their electricity consumption. By integrating IoT with energy monitoring, the project contributes to the development of 

smart grids and sustainable energy practices, promoting a more efficient and intelligent energy management framework 
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1. INTRODUCTION 

The rising global demand for efficient energy management has driven the need for intelligent monitoring systems that 

enhance control and optimization of electricity usage. The "Connect Energy IoT Smart Meter" project presents an 

advanced solution that integrates Xinje PLC, multi-functional energy meters, CT coils, HMI, relays, SMPS, and 

MCBs to enable real-time energy monitoring and management. By incorporating  Internet of Things (IoT) technology, 

the system allows users to remotely track and regulate energy consumption through cloud-based platforms accessible 

via mobile and web applications. At the heart of this system, the Xinje PLC gathers and processes data from energy 

meters and CT coils, calculating key electrical parameters such as voltage, current, power consumption, energy 

usage, and power factor. This information is presented on an HMI for local monitoring and simultaneously 

transmitted to the cloud for remote access and historical analysis. The system also includes threshold-based alerts 

and relay-controlled mechanisms to enhance power efficiency, prevent excessive usage, and optimize energy 

distribution. 

To ensure safety and reliability, the system is equipped with fault protection through MCBs, effectively preventing 

overloads and short circuits. This smart energy metering approach not only improves energy efficiency and reduces 

wastage but also supports the transition toward smart grids and sustainable energy practices. By merging IoT with 

intelligent energy monitoring, this project contributes to the advancement of smart energy systems, promoting more 

efficient and responsible electricity consumption. 

2. METHODOLOGY 

The development of the Connect Energy IoT Smart Meter follows a systematic approach to ensure precise energy 

monitoring and remote management. The methodology involves hardware integration, data collection, processing, 

cloud communication, and control mechanisms to achieve efficient energy tracking and automation. 

2.1 Hardware Setup 

The system consists of Xinje PLC, multi-functional energy meters, CT coils, HMI, relays, SMPS, and MCBs, all 

interconnected to monitor electrical parameters such as voltage, current, power, energy consumption, and power 

factor. The PLC functions as the main controller, receiving data from the energy meters and CT coils 

2.2 Cloud Communication and IoT Integration 

For remote monitoring, the PLC transmits processed data to a cloud-based server using communication protocols 

such as MQTT or HTTP. Users can access this information through a web or mobile application, enabling real-time 

tracking of energy consumption. Additionally, the system supports historical data analysis for identifying patterns and 

optimizing energy usage 
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3. MODELING AND ANALYSIS 

Fluid and Material which are used is presented in this section. Table and Fluid should be in prescribed format. 

 

 Figure1:Structure of Communication 

 

Figure2: PLC Input Output Structure                                                            Figure3: HMI Output Ports 

4. RESULTS AND DISCUSSION 

The implementation of the "Connect Energy IoT Smart Meter" system yielded significant improvements in energy 

monitoring, control, and efficiency. The integration of Xinje PLC, multi-functional energy meters, CT coils, HMI, 

relays, SMPS, and MCBs successfully facilitated real-time data acquisition and processing. The system demonstrated 

seamless cloud connectivity, enabling remote monitoring and control via mobile and web applications. 

5. CONCLUSION 

The "Connect Energy IoT Smart Meter" project introduces a modern and efficient approach to energy management, 

utilizing advanced IoT technologies and intelligent metering solutions. At the heart of the system is the Xinje PLC, 

which processes data from energy meters and CT coils to calculate key electrical parameters such as voltage, current, 

power usage, energy, and power factor. This data is displayed on a local HMI for immediate monitoring and is also 

transmitted to the cloud, enabling remote access and long-term analysis of energy consumption patterns. 

Incorporating mechanisms for fault protection, including MCBs, the system ensures reliability and safety by preventing 

overloads and short circuits. The inclusion of threshold-based alerts and relay-controlled features provides users with 

the ability to optimize energy use and prevent overconsumption. With its cloud-based connectivity, the system enables 

users to manage their electrical loads remotely via mobile or web applications, offering greater control over their energy 

consumption. This solution plays a key role in the broader vision of smart grids by integrating IoT with energy 

monitoring. It offers an innovative way to reduce energy wastage, improve efficiency, and promote sustainable practices. 

The project highlights the potential for future smart energy management systems that are not only more efficient but 

also contribute to a more sustainable and intelligent energy ecosystem 
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