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ABSTRACT: Developing an advanced interleaved boost converter with high voltage gain and a non-inverting 
output is critical for enhancing the efficiency and performance of renewable energy systems. Renewable 
energy sources, such as solar panels and wind turbines, often generate electricity at lower voltages, 
necessitating stepping up these voltages to higher levels without altering the polarity. Achieving high 
voltage gain, optimizing efficiency, minimizing physical size, and improving thermal management pose 
significant engineering challenges. The core innovation of this converter design is to deliver substantial 
performance improvements while ensuring the reliability and consistency essential to renewable energy 
applications. This research focuses on optimizing energy conversion to maximize the utilization of 
renewable energy sources while reducing energy losses. Several advanced power electronic converters 
suitable for integrating low-voltage dc input sources, such as photovoltaic (PV) solar panels, into a high-
voltage dc bus in a 200 − 960 V dc distribution system are presented. The proposed converters operate in 
continuous conduction mode (CCM) and offer desirable features such as low voltage stresses on 
components, continuous input currents, and the ability to integrate multiple independent dc input sources.
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