IJIREEICE ISSN (0) 2321-2004, ISSN (P) 2321-5526

International Journal of Innovative Research in Electrical, Electronics, Instrumentation and Control Engineering
Impact Factor 8.414 :>: Peer-reviewed & Refereed journal :: Vol. 14, Issue 3, March 2026
DOI: 10.17148/IJIREEICE.2026.14307

High Step Up DC-DC Convertor for Renewable
Energy System

Yash Gajankushkar!, Gaurav Barsagade?, Shubhanshi Soni®, Sargam Meshram?,

Vansh Bhute’, Diksha Khare®, Rajendra Bhombe’

Students, Electrical Engineering, Guru Nanak Institute of Engineering and Technology, Nagpur, India'
Students, Electrical Engineering, Guru Nanak Institute of Engineering and Technology, Nagpur, India®
Students, Electrical Engineering, Guru Nanak Institute of Engineering and Technology, Nagpur, India’
Students, Electrical Engineering, Guru Nanak Institute of Engineering and Technology, Nagpur, India*
Students, Electrical Engineering, Guru Nanak Institute of Engineering and Technology, Nagpur, India’
Associate Professor, Electrical Engineering, Guru Nanak Institute of Engineering and Technology, Nagpur, India®

Assistant Professor, Electrical Engineering, Guru Nanak Institute of Engineering and Technology, Nagpur, India’

Abstract: The rapid depletion of fossil fuels and the increasing demand for clean energy have promoted the use of
renewable sources such as solar PV systems, fuel cells, and wind turbines. However, these sources usually produce low-
voltage DC output, which is insufficient for applications like grid integration, battery charging, and electric vehicles.
Therefore, an efficient step-up DC-DC converter is required to increase the voltage to the desired level.

This project presents the design of a High Step-Up DC-DC Converter with high voltage gain, improved efficiency, and
reduced switching stress. The proposed converter uses a coupled inductor and voltage multiplier technique to achieve
high voltage conversion with reduced power losses. Simulation using MATLAB/Simulink and hardware implementation
will be used to validate the performance for renewable energy applications.

I INTRODUCTION

Renewable energy sources such as solar PV, wind, and fuel cells are gaining importance due to the increasing demand
for clean and sustainable energy. However, these sources typically generate low and variable DC voltage, which is not
directly suitable for applications like grid integration, battery charging, or electric vehicles. This necessitates the use of
DC-DC converters to regulate and step up the voltage. Conventional boost converters, while simple, suffer from
limitations such as high voltage stress, poor efficiency at high duty cycles, and limited voltage gain, making them
unsuitable for high step-up renewable energy applications.

This project proposes the design and implementation of a High Step-Up DC-DC Converter using advanced techniques
like coupled inductors and voltage multipliers. The primary goal is to achieve a higher voltage gain, significantly reduced
switching losses, and improved overall efficiency. This will make the converter highly suitable for integration with
renewable energy systems and a wide range of modern power applications, thereby overcoming the inherent limitations
of traditional converter designs. The structure of this paper follows the IRJET template guidelines, ensuring clear
presentation and adherence to publishing standards.

II. OBJECTIVES

1. Design & Development: To design a high step-up DC-DC converter topology capable of achieving a large voltage
gain.

2. Efficiency Improvement: To minimize switching losses and improve overall converter efficiency compared to
conventional boost converters.

3. Component Optimization: To reduce voltage stress on switches and optimize passive component design (inductors,
capacitors).

4. Simulation & Validation: To model and analyze the proposed converter using MATLAB/Simulink (or PSIM) for
performance evaluation.
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5. Hardware Implementation: To build a hardware prototype of the converter and test it with renewable energy sources
(e.g., solar panel/fuel cell).

6. Performance Analysis: To evaluate parameters such as voltage gain, efficiency, ripple, and switching stress under
different load conditions.

7. Practical Applications: To demonstrate the suitability of the proposed converter for renewable energy systems,
energy storage, and electric vehicles.

III. METHODOLOGY

The project methodology is organized to systematically design, simulate, and implement the proposed High Step-Up
DC-DC Converter to ensure reliable performance.

* Literature Survey: Study existing high step-up DC-DC converter topologies and identify limitations such as low
voltage gain, high switching losses, and reduced efficiency in conventional converters.

» System Design: Select an appropriate converter topology using techniques like coupled inductors and voltage
multipliers. Develop mathematical models for voltage gain, duty cycle, and efficiency, and design a PWM-based control

strategy.

* Simulation: Model and analyze the converter using MATLAB/Simulink or PSIM to evaluate parameters such as
output voltage, ripple, duty cycle, and efficiency under different operating conditions.

* Component Selection: Choose suitable power electronic components including MOSFET/IGBT switches,
inductors, capacitors, and diodes based on required voltage and current ratings.

* Prototype Development: Implement the converter circuit on a PCB or breadboard using a DC input source such as
a solar PV panel or laboratory power supply.

» Testing and Validation: Measure output voltage, efficiency, and ripple using instruments like oscilloscopes and
multimeters, and compare results with simulation data.

» Optimization and Documentation: Improve converter performance by reducing losses and prepare the final report
including design, results, and analysis.
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Iv. CONCLUSION

The project is expected to develop an efficient High Step-Up DC-DC Converter suitable for renewable energy
applications. The proposed design will provide high voltage gain, improved efficiency, and reduced switching stress
compared to conventional converters. Simulation using MATLAB/Simulink and hardware testing will validate the
converter’s performance. The final system will offer a compact, reliable, and cost-effective solution for integrating low-
voltage renewable energy sources into applications such as battery charging and electric vehicles.
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