
ENERGY STORAGE ELEMENT FOR SOFT
SWITCHING

Owing to the energy depletion and environmental pollution, profitable

renewable energy has aroused widespread public concerns.  Analyse the

high-order harmonics as and, the expressions of nth-order elements are

deduced as (11)  = 399.7 V and the voltage gain is calculated as 1.67. As

seen, the soft-switching characteristics are also 

The multiport dual active bridge is used to interface additional elements

like batteries for storage;  A series dual Buck-LLC resonant converter is

proposed introducing auxiliary inductors which solves soft switching issue

and optimize the energy transmission process also allows for adjusting the

duty cycle of series dual buck circuits to 

The bidirectional dc-dc converters with a high voltage gain and removed

current ripples at the high current side are much desirable in photovoltaics

(PV) systems [1]- [3], fuel cells (FC) [4]- [5 

Applications of soft switching Soft switching is used for various switched

-mode power supplies. For switch- mode power supplies, it is important to

reduce power loss to increase efficiency. In addition to the turn- off loss of

switching devices, soft switching helps reduce transformer leakage

inductance loss and diode recovery loss.

To improve the energy quality, most of the renewable energy systems

include an energy storage element charged by the bidirectional DC-DC

converter. This paper proposes the bidirectional DC-DC converter which

employs the two bridge configuration resonant class-E converters on the

both sides of the isolating transformer.  transfer of power is 
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With the rapid development of modern energy applications such as

renewable energy, PV systems, electric vehicles, and smart grids, DC-DC

converters have become the key component to meet strict industrial

demands. More advanced converters are effective in minimizing switching

losses and providing an efficient energy conversion; nonetheless, the ???

However, several switching topologies can attain a high-power transfer [1,

2] but the problem is the power switches (transistors or MOSFET), diodes,

and energy storage passive elements (capacitors and inductors)

contained in the structure of the power converters, which affects their

efficiency. Efficient circuits have been developed for power 

High-power flywheel energy storage system (FESS) is widely considered

as a potentially major energy storage system in the future. In order to

improve the practicality and reduce high-power loss brought by

high-power FESS in charging and discharging operation modes, a

quasi-resonant zero voltage switching (QRZVS) bidirectional DC-DC

converter for ???

The bidirectional isolated AC/DC converter is widely used in the past

decades. Most of the topologies are based on voltage source converter.

However, the performance of the voltage source based converter is

significantly limited by the bulky energy storage element, the range of soft

switching, the leakage inductance of the transformer and so forth. A

current fed ???

According to a single-stage interleaved software switching converter,

power factor is controlled and battery charging and current are integrally

controlled on the basis of a PFC circuit of a single-stage interleaving type

so that efficiency of a charging device is enhanced and the cost is

reduced. Further, it is possible to remove harmful electromagnetic

radiation; enhance power ???
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In the UPS concept, diverse sources and storage elements can be

integrated, such as hybrid fuel cell and battery systems [187]- [189], [199],

traction motor and energy storage element system [190 

The application of SiC-based power conversion in utilities, including the

FACTS devi-ces, power electronic interfaces for distributed energy

resources, and energy storage systems, can ???

Soft-switching converters can be classified into quasi-resonant and

multiresonant, resonant-transition, and resonant power converters

(RPCs).  Three, and Four Energy Storage Elements 

Soft-switching is achieved in all switching elements through the wide

operation range in both energy transfer directions. Reduced number of

semiconductor devices as compared to the full-bridge boost converter

(FSS-IFBBC) [ 24 ], and the same number of switches that in the dual

inductor push-pull converter [ 25 ] and CF push-pull converter [ 26 

The avoidance of dc-link energy-storage element in the single-stage

matrix converter can prolong the system's life. A

space-vector-modulation-based soft-switching scheme is proposed for the

matrix converter on the grid side and a model-based commutation method

is adopted in the current-fed H-bridge on the dc side. With the proposed

modulation 
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is a critical energy storage element for the switching devices [2]. Similarly,

the leakage inductance can be a part of a reso-nant impedance that

enables soft switching [3], [4]. As such, the design of the series inductance

must be carefully chosen as a set design value which is generally not

minimized, but instead ???xed to a desired design value.

The control technique of this topology is the simplified logic-based control

in order to achieve soft switching in response to load variation. The

controller is designed in the energy injection/regeneration mode.  Another

common strategy to adopt DC-link energy-storage elements within the

circuit converter topology is to ensure grid-load 

One way to enhance the efficiency and reliability of power electronic

conversion is soft-switching technology. This paper introduces a generic

zero-voltage-switching (ZVS) technique based on ???

M. Muthukumaran, M. Pandiselvi, M. Jansirani, K. Alagumeena, 2019,

High Step-Up/Step-Down Soft-Switching Bidirectional DC-DC Converter

with Coupled-Inductor and Voltage Matching Control for Energy Storage

Systems, INTERNATIONAL JOURNAL OF ENGINEERING RESEARCH

& TECHNOLOGY (IJERT) ICONEEEA ??? 2k19 (Volume 7 ??? Issue ???

With PWM plus SSPS control scheme, decoupled power control can be

realized and the converter can achieve wide input voltage range power

conversion. In addition, zero-voltage switching ???
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142 6 Soft-Switching Converters ?? ? iD3 vD3 iCr2 vCr2 Signal(S2)

Signal(S 1) i D1 vS1 iS2 vS2 iS1 v D1 t0 t1 t2 t3 t4 t5 t6 t7 t8 Mode1

Mode2 Mode3 Mode4 Mode5 Mode6 Mode7 Mode8 Mode9 t9 Mode10

t10 tdelay Vo Ii Vo Fig. 6.2 Magnetization key waveforms and switching

performance When the bypass capacitor of S 1 is entirely discharged in

this mode, the voltage ???

Demand for high-efficient isolated DC/DC converters to achieve energy

transfer among renewable energy sources, energy storage elements, and

loads is increasing because of renewable energies'' increasing market

penetration.  Based on accurate boundaries, the most suitable

optimization considering both soft-switching range and efficiency can 

A new coupled inductor based soft-switching BDC is proposed that has a

simple structure with no auxiliary switch and can provide soft- Switching

conditions for both switches without additional control signals. For the

battery super-capacitor hybrid energy storage system (BSHESS) applied

to the electric vehicle (EV) or the hybrid electric vehicle (HEV), the ???

Soft switching can be maintained over a wide range of voltage and power

levels, regardless of the energy transfer direction. Converter operation is

described and theoretical findings were verified with experimental results

???

Generalized half-bridge and full-bridge resonant converter topologies with

two, three and four energy storage elements are presented. All possible

circuit topologies for such converters under voltage/current driven and

voltage/current sinks are discussed. Many of these topologies have not

been investigated in open literature. Based on their circuit element

connections and source ???
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Soft switching is used to diminish the losses during the design of the

converter, which can be further used in minimizing the output current

ripples [65,66].  The power conversion took place because of controlling

the voltage difference across the ???

The soft switching merit undoubtedly allows the converter to experience

reduced switching losses, even when operating at a high switching

frequency [4] [5] [6]. The classification of the behavior 
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