[image: image1.png]5vDC




                                                                                                                    [image: image3.jpg]Hub far Versatile Seience &

Technologies




 

Multi-input Soft switching DC-DC converter to connect Renewable Energy Source in a DC Micro Grid


This project presents a Multi-Input Soft-Switching DC-DC Converter designed to integrate various renewable energy sources including solar panels, wind turbines, and grid power via a Cuk converter into a unified DC microgrid system. The proposed converter uses soft-switching techniques to significantly reduce switching losses, improve conversion efficiency, and ensure reliable operation in renewable energy applications.


The system architecture incorporates multiple input channels, each managed through a central charging circuit, to effectively charge a rechargeable battery. The stored energy can be directed to both DC and AC loads through a switch and inverter mechanism. A PIC microcontroller is used as the central control unit, monitoring the output from each source using voltage sensors will be display on LCD.Based on the output voltage of solar and wind , microcontroller will generate the PWM signals to the MOSFET to produce the sufficient voltage and current to the Rechargeable Battery. 

The design aims to provide a compact, scalable, and energy-efficient solution for modern renewable energy systems, with potential applications in remote areas, smart homes, and electric vehicle charging stations.
Features of this project:

  Multi-Input Integration
· Supports multiple renewable energy sources: solar panels, wind turbines, and grid power.

· Uses a Cuk converter to efficiently combine different sources into a unified DC microgrid.

  Soft-Switching Technology
· Reduces switching losses and improves efficiency.

· Enhances reliability in renewable energy applications.

  Centralized Charging Circuit
· Manages multiple input sources effectively.

· Charges a rechargeable battery for energy storage.

  Dual Output Capability
· Provides power to both DC and AC loads through an inverter and switch mechanism.

  PIC Microcontroller-Based Control
· Monitors input voltage from solar and wind sources using voltage sensors.

· Generates PWM signals to regulate the MOSFET for efficient power transfer.

· Displays real-time data on an LCD screen.

  Smart Energy Management
· Automatically adjusts power output based on available renewable sources.

· Ensures sufficient voltage and current supply to the rechargeable battery.

The major building blocks of this project are:

1. Wind turbine.

2. Solar panel.

3. CUK converter.
4. Charging circuits.
5. Voltage sensors.

6. PIC Microcontroller.
7. LCD display.
8. Switch.

9. Inverter .

10. AC and DC load.

11. Crystal oscillator.

12. Reset button.

13. LED indicator.

Regulated Power Supply:
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Block Diagram:
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