
Virtual generator grid-connected inverter

What are the problems with virtual synchronous generators under a nonideal grid?

There are two significant problems for the virtual synchronous generator (VSG) under the nonideal

grid,including power coupling and current distortion. Althoug

 

What is virtual synchronous generator (VSG)?

Virtual synchronous generator (VSG) can simulate synchronous generator turning and damping

characteristics,which can further improve the penetration rate of renewable energy in the grid.

 

Can a grid-connected inverter perform stably over a typical grid impedance?

Yang et al.  proposed an impedance shaping method based on virtual impedances. With this method,the

grid-connected inverter can perform stablyover a wide range of the typical inductive-resistive grid impedance

and exhibit a strong rejection ability of grid-voltage harmonics.

 

Can a grid-connected inverter improve harmonic suppression?

In this study, an improved control method of the grid-connected inverter is presented to enhance the harmonic

suppression. The capacitor-current-feedback-based active damping is applied to the LCL-type grid-connected

inverter, which is controlled in the virtual synchronous generator mode.

 

What is grid-connected control of VSG with virtual impedance?

For this purpose,a strategyof grid-connected control of VSG with virtual impedance is proposed. Firstly,the

VSG mathematical model is established and virtual impedance is introduced into the VSG electrical portion to

improve the grid-connected inverter output characteristics.

 

Why is control of grid-connected inverter important?

For the renewable energy generation,the control of grid-connected inverter  is of great significance for the

power quality. The traditional converter can be divided into voltage-source converter (VSC) and current

source converter [9,10].

An advanced virtual synchronous generator control technique for frequency regulation of grid-connected PV

system. Author links open overlay panel Haseeb Ur Rehman a, ... A novel two-stage photovoltaic

grid-connected inverter voltage-type control method with failure zone characteristics. Energies, 11 (2018), p.

1865.

The overall control scheme of a grid-forming inverter with a virtual synchronous generator feature is shown

below. It is similar to a proportional droop control (TN169) but the active power controller is modified to

include the ...

In order to solve the problem of insufficient control performance of various traditional control strategies in the
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complex environment of grid-connected inverters, the active disturbance rejection control (ADRC) strategy

based on the virtual synchronous generator (VSG) is proposed. The mathematical model of a grid-connected

photovoltaic inverter based on the ...

A Configurable Virtual Impedance Method for Grid-Connected Virtual Synchronous Generator to Improve the

Quality of Output Current Abstract: There are two ...

The attempt of a grid-connected inverter based on the virtual generator model of algebraic type is to achieve

the following: 2. Virtual Generator Model of Algebraic Type 2.1 Control using virtual generator model of

algebraic type The proposed grid-connected inverter is current-controlled in d ...

The capacitor-current-feedback-based active damping is applied to the LCL-type grid-connected inverter,

which is controlled in the virtual synchronous generator mode. A virtual-impedance design method based on

modulation signal is proposed, which can not only enhance the stability of the inverter under the weak-grid

situations, but also improve the quality of voltage and current.

The concept of Virtual Synchronous Generator (VSG) may be used to make grid-connected power electronic

converters behave as synchronous generators. VSGs can provide the ancillary services requested by the latest

grid codes in a straightforward way, compatible with the already existing structure of power systems and with

the advantage of being a ...

In this study, an improved control method of the grid-connected inverter is presented to enhance the harmonic

suppression. The capacitor-current-feedback-based active damping is applied to the LCL-type grid-connected

inverter, which is controlled in the virtual synchronous generator mode.

A novel two-stage photovoltaic grid-connected inverter voltage-type control method with failure zone

characteristics

A grid-connected inverter with virtual synchronous generator model of algebraic type. Electr. Eng. Japan, 184

(2013), pp. 10-21. Crossref View in Scopus ... Low voltage ride through capability of a grid connected inverter

based on the virtual synchronous generator. 2013 IEEE 10th International Conference on Power Electronics

and Drive Systems ...

Renewable energy sources (RESs) are generally connected to the grid through power electronic interfaces,

which generate electrical power instantaneously with little inertia. With the increasing penetration of RESs,

the ...

The power grid''s ability of accepting distributed generation (DG) can be lifted by mimicking the

grid-connected inverter as synchronous generator, however there is a larger impulse current at the ...

Grid-connected inverters are key components of distributed generation systems (DGSs) and micro-grids
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(MGs), because they are effective interfaces for renewable and sustainable distributed energy ...

First, the switching from islanded mode to grid-connected mode of a single VSG inverter was simulated for

1.5 s with the local load of 20 kW + 0Var. The initial state of the inverter belongs to the islanded mode. ...

Research on seamless switching strategy of virtual synchronous generator on and off grid. J. Electron.

Measure. Instrument, 32 (5 ...

The rise of photovoltaic installed capacity brings severe challenges to the safe and stable operation of the

power grid. If the grid-connected inverter of the photovoltaic system can simulate the moment of inertia and

frequency modulation characteristics of the synchronous generator according to external characteristics, the

stability of the photovoltaic system can be improved. ...

Index Terms--grid-connected inverter, grid-forming inverter, rate of change of frequency (RoCoF), renewable

energy, virtual synchronous generator (VSG) control. I. INTRODUCTION ...

In [13], a novel VSG control strategy for PV-storage grid-connected system was proposed, which the energy

storage unit implements the maximum power point tracking control and the photovoltaic inverter implements

a virtual synchronous generator algorithm which can both provide inertial and primary frequency support for

microgrid.

A grid-connected inverter with virtual synchronous generator model of algebraic type. Electrical Eng Jpn, 184

(2013), pp. 10-21. Crossref View in Scopus Google Scholar ... Frequency support in a micro-grid using virtual

synchronous generator based charging station. IET Renew Power Gener, 12 (2018), pp. 1034-1044. Google

Scholar

This article proposes an adaptive, optimal, data-driven control approach based on reinforcement learning and

adaptive dynamic programming to the three-phase grid-connected inverter employed in virtual synchronous

generators (VSGs). This article takes into account unknown system dynamics and different grid conditions,

including balanced/unbalanced grids, ...

A Grid-Connected Inverter with Virtual Synchronous Generator Model of Algebraic Type YUKO HIRASE,1

KAZUHIRO ABE, 1 KAZUSHIGE SUGIMOTO,2 and YUJI SHINDO 2 1Kawasaki Technology Co., Ltd.,

Japan ...

Grid-forming inverters (GFMIs) are recognized as one of the key enablers towards highly renewable energy

proliferated grids. One of the pivotal characteristicsof GFMIs is the ability to seamlessly switch between

grid-connected (GC) and standalone (SA) modes. In this paper, a novel controller is proposed to accurately

follow the power reference commands in the GC ...

Literature [29] proposed a low-frequency ripple current suppression control strategy applied to th - type PV

grid-connected inverter, ... The control principle is based on constructing a virtual synchronous generator and
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connecting it into the grid by utilizing the rotor motion equations of synchronous generators. Due to its ability

to ...

Parallel power supply of synchronous generator (SG) and inverter is widely used in various independent

power systems 1,2, such as island and remote mountain power supply system, ship power system ...

The application of the theoretical results to the development of an experimental prototype of a three-phase

grid-connected inverter, controlled with the virtual synchronous generator strategy, as well as the validation of

the theoretical analysis through the experimental results attained with the inverter prototype developed in the

laboratory.

With the increasing integration of wind and solar power generation into the power grid, virtual synchronous

generator (VSG) has become a primary research object. ... In grid-connected PV systems, the inverter is one of

the important components . Inverter efficiency may vary depending on the input power and voltage of the PV

array . By tracking ...
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