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Solar MPPT With Boost Converter

The aim of this  project  is to design and simulate a low-cost, portable, and efficient solar power system for standalone applications using a PIC microcontroller. The proposed system ensures that the maximum energy is extracted from the solar panel by implementing a Maximum Power Point Tracking (MPPT) algorithm. The PIC microcontroller serves as the central control unit, offering a user-friendly and cost-effective solution for renewable energy systems.

The project focuses on optimizing the performance of solar panels through MPPT. Maximum Power Point Tracking (MPPT) is an electronic technique that adjusts the electrical operating point of the photovoltaic (PV) modules so they can deliver their maximum available power. Unlike mechanical tracking systems, MPPT does not physically move the panels but electronically optimizes their output through intelligent control.

A buck-boost DC-DC converter is used to regulate and optimize the charging of a battery, which acts as the energy storage element. The stored energy can then be used to power various DC loads, making the system suitable for remote and rural areas where reliable power is essential. The PIC microcontroller continuously monitors the solar panel voltage and load conditions, adjusting the duty cycle of the converter using Pulse Width Modulation (PWM) to ensure efficient power transfer.

Additionally, the system includes an LCD display to show real-time voltage readings and other performance parameters, as well as LED indicators for quick status monitoring. The control program is developed in Embedded C, allowing the microcontroller to perform intelligent decisions in real time.

This system provides a simple, reliable, and efficient solution for small-scale renewable energy applications, making it ideal for rural electrification and standalone power systems.

The main objectives of the project are:

1. To  design and develop a solar power system using MPPT for maximum energy extraction.

2. To implement a buck-boost converter for efficient voltage regulation.

3. To store solar energy in a battery for continuous power supply.

4. To power DC loads using the stored solar energy.

5. To monitor system parameters using an LCD and LED indicators.

The major building blocks of this project are:

1. Regulated power supply.

2. PIC Micro controller.

3. Solar panel.

4. Voltage sensor.

5. Battery

6. Crystal oscillator.

7. Reset button.

8. LED Indicators.

9. LCD display with driver.

Software’s used:

1. PIC-C compiler for Embedded C programming.

2. PIC kit 2 programmer for dumping code into Micro controller.

3. Express SCH for Circuit design.

Regulated Power Supply:
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Block diagram:
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