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Abstract: The study introduces a bidirectional dc-dc converter with current- and voltage-fed (VF) ports that
features soft switching in both buck and boost operating modes. The converter can ...

A multi-input-port bidirectional DC/DC converter is proposed in this paper for the energy storage systemsin
DC microgrid. The converter can connect various energy storage batteries to the DC bus at the same time. The

Commercial energy storage 3 o Over one hundred kW o Designed for: o Peak shaving o Shifting loads o
Emergency backup o Frequency regulation o Often combined with solar or wind power o Bidirectional
AC-DC converter and bidirectional DC-DC converter to control energy flow

1 Introduction. Massive introduction of dispersed energy generation systems imposes new challenges of grid
stability due to the intermittent nature of the renewable energy sources, which is especidly ...

Herein, the research status of bidirectional DC-DC converter topologies are summarized and compared, and
the future research directions of bidirectional DC-DC for HESS are prospected, aiming to further promote the
development of NEV and help the use of green energy and carbon reduction.

1 Introduction. Massive introduction of dispersed energy generation systems imposes new challenges of grid
stability due to the intermittent nature of the renewable energy sources, which is especialy chalenging in
remote locations [1, 2].Fuel cell or battery-based energy storage systems (BESSS) is an attractive solution for
both residential and commercia ...

The bidirectional DC-DC prototype converter with a24 V battery, a DC bus of 200 V, and an output power of
500 W is constructed to confirm the feasibility of rapid energy conversion. The proposed converter can be ...

In early stage of research on small-scale energy storage systems, coupled inductor played a magjor role in
bidirectional DC-DC converters (BDCs) to improve the overall gain. To increase the power levels and
improve voltage conversion ratios in distributed energy storage systems, an interleaving technique has been
investigated in BDC [ 2] with ...

There is a growing interest in bidirectional dc-dc converters for interface battery with energy source and load.
This paper provides a comprehensive review of non-isolated bidirectional dc-dc converter topologies. The
classification and description of each type presented is based on the features and applications. This review
paper isintended as a convenient reference to future ...

Topologies of bidirectional DC-DC conversion systems for vehicle powertrain have become a research hotspot
with the development of NEV. On the basis of bidirectional DC-DC topology optimization, designing an
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excellent DC-DC conversion system while meeting the requirements for HESS is significantly challenging.

A hybrid energy management strategy combining bus voltage control and energy management of the energy
storage devices is proposed and the control scheme is presented. Moreover, detailed parameter design of a
prototype converter is given for a380-V dc-bus microgrid lab system.

The paper proposes a novel multi-port high-gain (NMPHG) bidirectional DC-DC converter that supports DC
microgrid (DC-MG) applications. The main contributions of the ...

This work targets reducing the mode transition time drastically, for two of the bidirectional DC-DC converters
(BDCs) employed in energy storage systems, simultaneously proposing a smooth start ...

Bidirectional converters have often been used in numerous applications like DC microgrids, renewable energy,
hybrid energy storage systems, electric vehicles, etc. The paper proposes a novel multi-port high-gain
(NMPHG) bidirectional DC-DC converter that supports DC microgrid (DC-MG) applications.

This study presents a high-efficiency three-phase bidirectional dc-ac converter for use in energy storage
systems (ESSs). The proposed converter comprises a modified three-level T-type converter (M3LT 2 C) and a
three-level bidirectional dc-dc converter. The M3LT 2 C comprises two T-type cells to interface with a
three-phase grid. By directly connecting the S ...

An integrated bi-directional power electronic converter with multi-level AC-DC/DC-AC converter and
non-inverted buck-boost converter for PHEV's with minimal grid level disruptions. In Proceedings of the 2010
IEEE Vehicle Power and Propulsion Conference, Lille, France, 1-3 September 2010; pp. 1-6. [ Google
Scholar] [ CrossRef]

Samples of such devices are manufactured and reported for Si [57, 58], SIC [59, 60] and GaN [61, 62]
semiconductor technologies. This paper introduces a bidirectional current-fed dc-dc converter that features
soft switching in both the voltage step-up and step-down operating modes.

This paper introduces a bidirectional current-fed dc-dc converter that features soft switching in both the
voltage step-up and step-down operating modes. The switching control method, steady-state anaysis and
design ...

In this article, a novel bidirectional dc-dc converter (BDC) consisting of an active switched-inductor (A-SL)
cell, azero current ripple cell and an auxiliary capacitor cell is proposed for the battery energy storage system.
The proposed BDC integrates with the advantages of high voltage conversion ratio, low power switch voltage

stresses, zero ripple current on the low voltage side ...

This paper addresses a bidirectional dc-dc converter suitable for an energy storage system with an additional
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function of galvanic isolation. An energy storage device such ...

A new topology of multi-input bidirectional DC-DC converters is proposed in this paper. The converter has a
boost behavior, i.e., the output voltage is higher than the sum of the input voltages. This family of converters
is particularly suited for hybrid energy storage systems, where different DC sources are connected together
and where the output voltage is ...

This creates a bidirectional power flow. The size and angle of the phase difference between the voltages on the
primary and pickup sides determine the direction and amount of power flow. Power shifts from the pickup
side to the primary side when there is aleading phase angle.

The study introduces a bidirectional dc-dc converter with current- and voltage-fed (VF) ports that features soft
switching in both buck and boost operating modes. The converter can be used for integration of low-voltage
DC sources, such as batteries into a dc bus of considerably higher voltage or adc link of agrid side inverter.

A review of isolated bidirectional dc-dc converters (IBDC) was Bidirectional DC-DC Converters for Energy
Storage Systems 177 presented. The basic structure of these converters along with the terminology used in the
literature was described.

Bidirectional dc-dc converters (BDC) have recently received a lot of attention due to the increasing need to
systems with the capability of bidirectional energy transfer between two dc buses.

Lithium-ion battery-based hybrid energy storage systems (ESSs) have been widely applied in various fields.
Bidirectiona DC/DC converters, crucial interfaces linking batteries and DC buses, serve as critical actuators
for tasks such as DC bus regulation, on-line battery diagnosis, health-conscious energy management strategy,
and fault tolerant control.

The deployment of energy storage systems relies directly on bidirectiona DC-DC converters (BDC) for
connection to the DC bus of the power system [8, 9]. The functions of BDCs in energy storage systems
typically include managing power flow, converting voltage levels, and ensuring the health of the energy
storage device by controlling charging ...

Aiming to obtain bidirectional DC-DC converters with wide voltage conversion range suitable for hybrid
energy storage system, areview of the research status of non ...

For dc microgrid energy interconnection, this article proposes a multiport bidirectional converter, leveraging
three shared half-bridges. This converter achieves high voltage gain with fewer transformer turns ratios.
Utilizing interleaved operation and a reverse-coupled inductor on the low-voltage side ensures a minimal
ripple in the battery charging current. Each output port ...
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The bidirectional configuration-based converters act as interfacing element between energy storage devices
and power sources which shrink the size of the converter and enhance the performance of the overall system
because the requirement of two individual converters is not required to perform the forward and reverse
directions of power flow.

This paper addresses a bi-directional dc/dc converter suitable for an energy storage system with an additional
function of galvanic isolation. An energy storage device such as an electric double layer capacitor is directly
connected to one of the dc buses of the dc/dc converter without any chopper circuit. Nevertheless, the dc/dc
converter can continue ...

of power flow. The buck or boost converter is used based on the energy storage system location, and the
corresponding control strategy is employed to adjust the current or voltage according to the system
requirement [1]. A bidirectional DC-to-DC converter is...
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