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Real-Time Electrical Estimation for Smart Energy Meter Application using ESP32 and Thingspeak
https://www.youtube.com/watch?v=sdKRMbYap3Q

The PZEM module is a versatile and powerful tool used for monitoring electrical parameters such as voltage, current, active power (kWh), and frequency in real-time. It is specifically designed for integration with smart energy meter, providing valuable insights into the performance and health of energy meter. The module communicates with a microcontroller, such as an ESP32, through a serial interface (RS485 or UART) to collect data from connected sensors.

In this application, the PZEM module interfaces with an LCD display and a website display to show real-time data, allowing users to monitor energy meter  parameters on both local and remote platforms. The LCD provides immediate feedback on key electrical parameters like voltage, current, active power, and frequency, offering a convenient and compact solution for localized monitoring. Additionally, the website display enables remote monitoring, accessible from any device with internet access, using a web-based interface. This can be achieved through the integration of IoT devices, such as ESP32 controller, which send collected data to a cloud server or web platform.

The energy meter monitoring system aims to enhance energy management, ensure power quality, and optimize consumption by providing accurate and real-time information. It can be used in various applications, such as solar power systems, industrial facilities, and residential energy monitoring, making it an essential tool for users seeking to improve grid performance, troubleshoot electrical issues, and reduce energy waste. The combination of real-time display and remote monitoring ensures greater control over energy resources, thereby contributing to sustainability and cost savings.

Objectives:
Monitor Electrical Parameters: Track key values like voltage, current, power (kWh), and frequency in real-time.

Local Display: Show real-time data on an LCD screen for quick reference and monitoring.

Remote Access: Provide a web interface for users to monitor grid data from anywhere using an internet-connected device.

Track Energy Consumption: Monitor and display energy usage (kWh) to help users manage energy consumption.

Check Power Quality: Track voltage and frequency to identify any power quality issues, like fluctuations.

Improve Efficiency: Detect issues and optimize the grid system for better performance and energy efficiency.

Easy-to-Use Interface: Make the LCD display and web interface simple and user-friendly for easy access and interpretation of data.

Future Scalability: Allow for easy future expansion, adding more sensors or devices as needed.

Data Logging: Save historical data to help analyze trends and generate reports for decision-making.

Better Energy Management: Help users understand their energy use and make changes to save energy and reduce costs.

Components Used:

· Regulated Power Supply.
· ESP32 controller.

· PZEM MODULE.

· LCD Display.
· Load.
Software’s Used:

1. Arduino IDE studio compiler for dumping program.

2. Express SCH for Circuit design.
Block Diagram:
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