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Abstract:

The Bidirectional Onboard Chargers (BOCs) into Electric Vehicles (EVs) represents a critical
advancement in the evolution of smart grid technologies, enabling two-way power flow
between the vehicle and the grid or other loads. This paper presents a comprehensive review
of the performance, efficiency, and future trends in BOCs, with a focus on their role in
improving the sustainability and resilience of power systems. We examine the latest
developments in power conversion technology, such as the application of Silicon carbide (SiC)
and Gallium nitride (GaN) semiconductors and talk about how they affect charger performance
and energy efficiency. Key issues like battery degradation, standardization, and regulatory
obstacles are examined, along with possible fixes to improve the scalability and dependability
of BOCs. We also look into future applications that have the potential to transform energy
management, including vehicle-to-grid (V2G), vehicle-to-home (V2H), and vehicleto-load
(V2L). Our objective is to maximize the integration of BOCs into EVs and smart grid
infrastructures by highlighting the current research progress and identifying important areas
for future development.
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