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Overview

How can bidirectional charging/discharging a battery achieve maximum PV
power utilization?

In addition, with the proposed strategies, the bidirectional
charging/discharging capability of the battery is able to achieve the maximum
PV power utilization. All the proposed strategies can be realized by the digital
signal processor without adding any additional circuit, component, and
communication mechanism. 

Can a bi-directional battery charging and discharging converter interact with
the grid?

Abstract. This paper presents the design and simulation of a bi-directional
battery charging and discharging converter capable of interacting with the
grid. 

What is bidirectional power flow control?

Therefore, bidirectional power flow control strategies are proposed to achieve
the maximum PV power utilization as well as to realize the hybrid charging
methods. In addition, with the proposed strategies, the bidirectional
charging/discharging capability of the battery is able to achieve the maximum
PV power utilization. 

What is a bi-directional charge control mechanism?

A bi-directional charge control mechanism is employed to facilitate automatic
switching between the operating modes of the battery, utilizing a buck-boost
DC–DC converter. The study incorporates a control system with loops for
battery control and DC voltage control within the bidirectional converter.
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Bi-directional Battery Charging/Discharging Converter for ... 
       Then, the bidirectional buck-boost DC-DC converter operated as a back-end converter is
intended for efficient electrical power transfer and battery charging [11].

Green light for bidirectional charging? Unveiling grid ... 
       Dec 1, 2024 · Bidirectional charging allows for higher use of volatile renewable energies and
can accelerate their integration into the power system. When considering these diverse ...

PV-Based Bidirectional Converter for Battery Charging and 
       Apr 11, 2025 · This MATLAB project simulates a photovoltaic (PV) system with a bidirectional
DC-DC converter for battery charging and discharging operations. The system demonstrates how ...

Project Bidirectional Charging Management--Results and 
       Mar 19, 2025 · The Bidirectional Charging project, which began in May 2019, aimed to develop
an intelligent bidirectional charging management system and associated EV components to ...

Optimized Control of a Hybrid Water Pumping System ... 
       Additionally, the photovoltaic array can charge the battery on its own when water distribution
is not necessary, negating the need for external power sources. A bi-directional charge control ...

A q-Z Source-Based Modified Bidirectional ... 
       Dec 22, 2024 · The designs are based on a q-Z source converter and use a modified
bidirectional path to accommodate the battery port. The main ...

Bidirectional Power Flow Control and Hybrid Charging Strategies ... 
       May 25, 2021 · The objective of this article is to propose a photovoltaic (PV) power and energy
storage system with bidirectional power flow control and hybrid charging strategies. In order to ...

Pathways for Coordinated Development of Photovoltaic ... 
       Mar 21, 2025 · Abstract The coordinated development of photovoltaic (PV) energy storage and
charg-ing systems is crucial for enhancing energy efficiency, system reliability, and sustainable ...

A q-Z Source-Based Modified Bidirectional Three-Port ... 
       Dec 22, 2024 · The designs are based on a q-Z source converter and use a modified
bidirectional path to accommodate the battery port. The main advantage of using one of the two
proposed ...

Bidirectional Power Flow Control and Hybrid Charging ... 
       Dec 8, 2025 · Therefore, bidirectional power flow control strategies are proposed to achieve
the maximum PV power utilization as well as to realize the hybrid charging methods. In addition, ...
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Bidirectional charging as a strategy for rural PV ... 
       Dec 12, 2023 · This study extends an earlier analysis of rural PV and heat pumps to include an
evaluation of the potential for bidirectional EV charging in these areas. Rural China is ...
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