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(57) Abstract :

This invention introduces a multi-input bidirectional DC-DC converter designed for fuel cell-based hybrid electric vehicles (FCHEVs), which combine fuel cells with
batteries or supercapacitors to power the vehicle efficiently. The converter acts as a central hub, managing electricity flow between these energy sources and the
vehicle’s motor, allowing the system to adjust voltage levels, support rapid power changes, and store energy from braking. It comes in two main types: non-isolated,
which is simpler and smaller, and isolated, which uses a transformer for safety in high-voltage systems. The design reduces the number of components, like using fewer
switches, to save space and cost, while advanced materials like silicon carbide improve efficiency. Smart control systems, such as proportional-integral or neural
network-based methods, ensure smooth power delivery under varying driving conditions. The converter supports features like vehicle-to-grid power sharing and
maximum power point tracking for optimal energy use. Tested through prototypes and simulations, this converter achieves high efficiency and reliability, making
FCHEVs more practical, energy-efficient, and capable of meeting modern driving demands.
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