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Artificial Intelligence Smart Energy Distribution and Management System for Small Autonomous Photo Voltaic Systems

An Artificial Intelligence (AI)-driven smart energy distribution and management system for small autonomous photovoltaic (PV) systems focuses on optimizing the energy generation, storage, and consumption of solar power in a way that is efficient, reliable, and adaptable to varying environmental and load conditions. These systems are typically used in remote or off-grid applications, such as rural homes, microgrids, or small-scale industries, where access to traditional power grids is limited. 
A battery management system (BMS) is proposed which is used for electronic vehicle that manages a rechargeable battery (cell or battery pack), such as by protecting the battery from operating outside its safe operating area, monitoring its state of charging using Artificial intelligence algorithm to improve the performance of the designed project. An Artificial Intelligence (AI)-driven smart energy distribution and management system for small autonomous photovoltaic (PV) systems focuses on optimizing the energy generation, storage, and consumption of solar power in a way that is efficient, reliable, and adaptable to varying environmental and load conditions. These systems are typically used in remote or off-grid applications, such as rural homes, microgrids, or small-scale industries, where access to traditional power grids is limited. and IOT; real-time data from multiple sensors can be analyzed simultaneously, providing a comprehensive view of vehicle health and performance. Artificial Intelligence (AI) is the study of algorithms and mathematical models that computer systems use to progressively improve their performance on a specific task. AI algorithms build a mathematical model of sample data, known as "training data", in order to make predictions or decisions without being explicitly programmed to perform the task.
The Raspberry Pi Zero 2W measure the SOC (State-of-Charge) from voltage and current sensors and based on that it will switch ON/OFF the relays for Battery charging. Here relay works as a switch to ON/OFF the charging connection. And also, it will display the voltage, current, temperature, SOC values on LCD module. It will activate the Buzzer if the sensor data exceed threshold value. Raspberry pi has an inbuilt WI-FI, which is used to upload the Battery parameters such as voltage, current, temperature and SOC values into the Thingspeak cloud along with date and time.
The major building blocks of this project are:

· Adapter power supply. 

· Raspberry pi zero 2W.

· Temperature sensor.

· Voltage sensor.
· Current sensor.
· Buzzer. 
· Li-Ion Battery pack.
· Cooling fan.
· Relay.
· Solar Panel.
· Charging Circuit.

· LCD display. 

· LED Indicators 

Software’s used in the project:

1. Embedded Linux OS.
2. Python language.
3. Express SCH for Circuit design.
4. Artificial Intelligence (ML).

5. Thingspeak cloud technology.

Block diagram:
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