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Overview

The structural characteristics of modular multilevel converters (MMC) lead to
circulating current problems, which increases the requirements for device
capacity and withstand voltage levels. Therefore, this paper proposes a
circulating current suppression strategy based on new sliding mode control. 

The structural characteristics of modular multilevel converters (MMC) lead to
circulating current problems, which increases the requirements for device
capacity and withstand voltage levels. Therefore, this paper proposes a
circulating current suppression strategy based on new sliding mode control. 

A new composite circulating current control structure based on the repetitive
controller is proposed in this paper to suppress the harmonics of circulating
current well and have good dynamic response performance. The causes of
circulating current and the principle of repetitive control are first analyzed in
this paper. 

However, the circulation causes bridge arm current distortion and converter
station loss. This paper designs circulation suppression strategy based on
quasi-PR controller, which can effectively suppress the double, quadruple, and
six-frequency circulation component by setting four quasi-PR controllers. 

The results show that the method can effectively suppress parallel circulating
current and solve the problems of difficult parameter adjustment and poor
adaptability to power mutation in . 

This study analyzes the circulating current according to its causes and reviews
the reduction methods. The reduction methods for modular inverters are
compared in terms of efficiency, performance, and reliability.How is circulating
current suppressed?

Part of the circulating current is suppressed, but there are nevertheless a
small quantity of high-order harmonics, at 1 s, the combined circulation
suppression method of active disturbance rejection and virtual impedance is
added, the amplitude of the bridge arm circulating is reduced, essentially
suppressing the circulation current. 
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What is circulating current suppression method based on active disturbance
rejection control?

Circulating current suppression method based on active disturbance rejection
control. By setting the virtual impedance of the MMC system, the internal
resistance of the system can be increased, so as to aspect the fluctuation of
the AC component of the circulating current. The virtual impedance link can
be realized by a first-order inertia link. 

How to reduce circulating current?

Another common method involves adding high-impedance inductors or
modified LCL filters to restrain the circulating current . These methods are
only effective for high-frequency circulating current. However, the additional
passive hardware decreases the power density of the system. 

Can a high-accuracy clock source reduce the circulating current?

The carrier difference can be reduced using a high-accuracy clock source;
however, it cannot eliminate the circulating current completely. In a previous
report , the amplitude of the circulating current was calculated as follows
through the variation of the circulating current during half of the switching
period. 

How can MMC circulation suppression be achieved?

The existing MMC circulation suppression methods are mainly divided into
hardware methods and software methods. Literature [ 4] proposes that the
circulation suppression can be achieved by increasing the bridge arm
reactance, but at the same time it also increases the system volume and cost.

How to reduce circulating current in a modular inverter?

The reduction methods for modular inverters are compared in terms of
efficiency, performance, and reliability. The possible approaches for
circulating current reduction are categorized into three groups–hardware,
control, and modulation. Each reduction method is discussed according to the
category.
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Reasons for circulation suppression in energy storage systems

  

Dynamic reconfigurable
battery energy storage
technology  

The elimination of the "bucket effect" of battery
systems in a fundamental manner is a
challenging problem in the field of battery
energy storage system (BESS). At present, this
problem is being ...

  

Understanding and Mitigating
Inter-Cluster Circulation in
Battery  

Inter-cluster circulation is a critical issue in
Battery Energy Storage Systems (BESS) that can
significantly impact the lifespan and efficiency of
batteries. It refers to the flow ...

  

Review of Methods for
Reducing Circulating Currents
in Parallel  

Hence, parallel-connected Battery Energy
Storage Systems (BESS) have mismatched
output voltages and circulating currents arise.
This paper proposes an adaptive droop control
method ...

  

Review on modeling and
control of megawatt liquid flow
energy storage  
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The safety, stability and economy of the energy
storage system are the important reasons why
electrochemical energy storage has not been
used on a large scale. When the ...

  

(PDF) MMC circulating current
suppression strategy ...

PDF , The internal circulation of modularized
multilevel converter will affect waveform quality
and increase system loss. In this paper, the basic
, Find, read and cite all the research you 

  

Battery Energy Storage 

Aerosol fixed systems are utilized in various
applications in a number of different industries
including energy supply and energy storage. The
potential hazard posed by lithium-ion batteries is
present in these industries, which can result ...

  

Fire Suppression for Energy
Storage Systems - An ...

What is an ESS/BESS?Definitions: Energy Storage
Systems (ESS) are defined by the ability of a
system to store energy using thermal, electro-
mechanical or electro-chemical solutions.Battery
Energy Storage ...
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Circulating Current
Suppression Strategy Based on
Repetitive ...

A new composite circulating current control
structure based on the repetitive controller is
proposed in this paper to suppress the harmonics
of circulating current well and have good ...

  

Fire Suppression Systems for
Energy Storage Systems (ESS

Fire Suppression Systems for Energy Storage
Systems (ESS): Ensuring Safety and Protection.
as opening the door causes the environment to
lose the extinguishing agent and be replaced ...

  

Safety of Grid Scale Lithium-
ion Battery Energy Storage ...

supplies, or for protection of the local public
against toxic plumes. 8. The scale of Li-ion BESS
energy storage envisioned at "mega scale"
energy farms is unprecedented and requires
urgent  

  

Research on Improved
Circulation Suppression
Strategy of MMC ...

However, the circulation causes bridge arm
current distortion and converter station loss. This
paper designs circulation suppression strategy
based on quasi-PR controller, which can ...
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Cooperative Hierarchical
Control of Isolated Microgrids
...

The integration of numerous energy storage
systems (ESSs) improves the reliable and
economic operation of microgrids but also
enlarges the burden of control and
communication systems. ...
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