
Virtual synchronization control of
microgrids

How does virtual synchronous generator control affect microgrid stability?

Author to whom correspondence should be addressed. Virtual synchronous generator (VSG) control has

positive effectson the stability of microgrids. In practical power systems,both single-phase loads and

three-phase unbalanced loads are present.

 

Do virtual synchronous generators generate surge current when switching from off-grid mode?

This study focuses on the pre synchronization control strategy of virtual synchronous generators in

micro-grids, aiming to solve the potential surge current problem that virtual synchronous generators may

generate when switching from off grid mode to grid connected mode through innovative methods.

 

What is virtual synchronous generator (VSG)?

This concept is known as virtual synchronous generator (VSG)  or virtual synchronous machine(VISMA) .

This design is expected to operate like a synchronous generator,exhibiting the amount of inertia and damping

properties,by controlling the amplitude,frequency,and the phase angle of its terminal voltage.

 

Can a four-leg inverter connect a microgrid to a grid?

4.1. Analysis of a VSG Control Strategy from Isolated Mode to Grid-Connected Mode under Unbalanced

Loads The four-leg inverter can be usedas the connection between microgrid and power grid. It is capable of

operating both in isolated mode and in grid-connected mode.

 

Does virtual synchronous generator perform voltage sag ride-through?

Alipoor J, Miura Y, Ise T. Voltage sag ride-through performance of Virtual Synchronous Generator.

Proceedings of IEEE internatonal power electronics conference (IPEC-Hiroshima - ECCE-ASIA); 2014, pp.

3298-3305. Alipoor J, Miura Y, Ise T. Distributed generation grid integration using virtual synchronous

generator with adoptive virtual inertia.

 

How to verify the improved VSG pre-synchronization control strategy?

The verifications of the improved VSG pre-synchronization control strategy can be carried out conveniently

through it. The main circuit includes an IGBT-based four-leg inverter, LC filter, and AC load. The secondary

side of the experimental setup includes the controller and scope.

Since the photovoltaic power generation, wind power and other distributed power supply are volatile and

random, they will affect the stability of the grid frequency. In order to improve the voltage and frequency in

micro-grid, the virtual synchronous generator control strategy is proposed for inverter control, which can

emulate the behavior of synchronous ...

Virtual oscillator control (V OC) is an emerging control strategy for grid-forming inverters. In contrast with

Page 1/4



Virtual synchronization control of
microgrids

the droop and VSG methods, VOC is a nonlinear and time-domain strategy that requires

The proposition of a novel methodology for determining the dead-zone type VOC parameters based on the

describing function method, which consists of a set of analytical equations that use as input data few basic

electrical system parameters from the converter and from the microgrid, namely, the operating voltage and

frequency ranges. Virtual Oscillator ...

@article{Jafariazad2024AdaptiveSC, title={Adaptive Supplementary Control of VSG Based on Virtual

Impedance for Current Limiting in Grid-Connected and Islanded Microgrids}, author={Amir Hossein

Jafariazad and Seyed Abbas Taher and Zahra Dehghani Arani and Mohammad Karimi and Josep M.

Guerrero}, journal={IEEE Transactions on Smart Grid}, ...

Download Citation | On Sep 1, 2020, Mingshen Li published Advanced Synchronization Control for Inverters

Parallel Operation in Microgrids Using Coupled Hopf Oscillators | Find, read and cite all ...

ysis of a primary control strategy for dc microgrids composed by virtual-impedances based on the con- cepts

shown in [15]. By emulating the behavior of a capacitor, the proposed virtual-capacitor (VC)

The virtual-flux droop control is a simplified technique of inverter control having multiple-feedback loops and

frequency-voltage deviations. 83 This control technique is based on direct-flux control (DFC) and hysteresis

control, in which actual and reactive power is proportional to phase angle d, and amplitude virtual flux (|ps

u-|ps E |) using VSI converter, respectively. 89, 94, 101 ...

proposed a methodology for droop control dynamic analysis of multiterminal VSC-high-voltage DC grids for

offshore wind farms. Wu et al. [20] presented a virtual inertia control strategy for DC microgrids analogised

with virtual synchronous machines. A radical step was taken to improve the synchronverter as a self-

A complete implementation scheme of the proposed virtual impedance control method is then introduced,

including a basic virtual impedance control which guarantees accurate power sharing among DG units, and an

adaptive transient resistance concept which addresses the vulnerability of GPS-based control schemes against

large disturbances.

Partly because of advances in power electronic converters, the share of renewable energy in power generation

is steadily increasing. The main medium of interface for integrating renewable energy sources to the utility

grid is the power electronic inverter. Virtual oscillator control (VOC) is a time-domain approach for

controlling parallel inverters in a ...

In fact, a virtual synchronous machine (VSM)-based control strategy is presented in [11], allowing 40

microgrids to operate in both grid-connected and islanded without control loop reconfiguration ...
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In this paper, an improved VSG control strategy is proposed which enables the stable operation of the Griffith

hybrid AC/DC microgrid under both grid-connected and ...

Abstract: The power generation from renewable energy sources-based power systems is increasing rapidly,

and virtual synchronous generator (VSG) has recently drawn considerable ...

The primary control level includes fundamental control hardware, commonly referred to as zero level, which

comprises internal voltage and current control loops of the DGs. The secondary control compensates for the

voltage and frequency deviations caused by the operation of the primary controls and restores frequency and

voltage synchronization.

This paper introduces an extended VSG (EVSG) for microgrids by combining the concept of virtual rotor,

virtual primary and virtual secondary control as a virtual controller to stabilize/regulate ...

Besides, a distributed secondary level control strategy for DC microgrids is proposed in to achieve accurate

and proportional power sharing. However, the above researches mainly focus on the multiple droop-controlled

DC/DC converters. ... The virtual synchronization control can be used for the DC/DC converters since it

imitates the rotor ...

To improve the inertia and damping effect of the MC-interfaced distributed generation system and realize the

grid-friendly connection of new energy power generation, a virtual synchronous ...

6.3.3 Virtual Dynamic Control of DC Microgrids 405. 6.4 Resilient and Cybersecure Control 413. 6.4.1

Microgrid as a Cyber-physical System 413. ... 11.2 Synchronization Control Requirements 697. 11.2.1 Basic

Control of CB-IMGs 698. 11.2.2 Synchronization Control of CB-IMGs 700. 11.3 Inrush Power Analysis 702.

Autonomous grid-forming (GFM) inverter testbeds with scalable platforms have attracted interest recently. In

this study, a self-synchronized universal droop controller (SUDC) was adopted, tested, and scaled in a small

network and a test feeder using a real-time simulation tool to operate microgrids without synchronous

generators. We presented a novel GFM ...

Existing virtual generator technologies can be divided into two main categories: current-controlled virtual

synchronous generator technologies and voltage-controlled virtual synchronous generator technologies

[11,12,13,14,15,16,17,18] From the grid perspective, the former is equivalent to a controlled current source

and is suitable for grid-connected operation ...

An automatic synchronizing system is useful to reconnect two separated segments of a power system. This

article describes a smart synchronizer based on coherence indices computed for voltage and ...

A fully distributed resilient control framework is offered for the secondary frequency regulation and voltage
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containment to ensure system stability and preserve bounded synchronization. In ...

Semantic Scholar extracted view of &quot;Accurate control of virtual oscillator-controlled islanded AC

microgrids&quot; by N. Mohammed et al. ... (VOC) is a decentralized control strategy for islanded microgrids

where inverters are regulated to emulate the dynamics of weakly nonlinear oscillators. ... Synchronization of

Parallel Single-Phase Inverters ...

A synchronization control strategy for islanded microgrid clusters is proposed aiming at the problem of stable

operation of multi-interconnected microgrids under the condition of no communication or a small amount of

communication. Based on the synchronization mechanism of coupling oscillators in the complex network, the

microgrids can be controlled to emulate the ...

E represents the open circuit voltage of the virtual synchronous machine, d represents the power angle of the

virtual synchronous machine, Z represents the output impedance of the virtual synchronous machine, and

Zline is the line impedance.Virtual power (im-pedance) method was adopted to achieve pre-synchronization.

Assuming that there is a virtual ...
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