
Inverter grid-connected oscillation

Why does a grid connected inverter cause broadband oscillations?

With the increasing integration of renewable energy sources,the prevalence of power electronic devices in

modern power systems has steadily risen ,. The grid-connected inverter,serving as the primary interface

component,exhibits susceptibility to grid interactions. This results in a series of broadband oscillation issues .

 

Can a grid connected inverter cause sub/super synchronous oscillations?

Under weak grid,the grid-connected inverter can easily cause sub/super-synchronous oscillations,which are

determined by the oscillation modes of system. Firstly,based on the eigenvalue analysis,the

sub/super-synchronous oscillation modes of the grid-connected inverter are revealed with considering the

phase-locked loop (PLL) and control delay.

 

What is a grid connected inverter?

1. Introduction The grid-connected inverter is the vital interface module for distributed generation (DG)

systems,including wind power generation,photovoltaic power generation,to be connected to the grid. It can

directly determine the value and direction of current and power and is crucial for the safe operation of the grid

[1,2].

 

Why does a grid-connected inverter oscillate under a weak grid?

With the decline of grid stiffness, the typical roots of sub-synchronous oscillation (SSO) mode gradually shift

from the left-half plane to the right-half plane, which means that the grid-connected inverter will oscillate

under weak grid. By analyzing the participation factor of SSO mode, it finds that PLL is the dominant factor.

 

How to eliminate output power oscillation of grid-connected inverter under unbalanced grid voltage?

At present,the main methods to eliminate the output power oscillation of grid-connected inverter under

unbalanced grid voltage can be divided into two categories: the first type is to improve the control strategy; the

second one is to change the topology of the inverter.

 

Why should a grid connected inverter be improved?

The main conclusions are as follow: Under weak grid,the grid-connected inverter can easily result in

sub/super-synchronous oscillations. According to the participation factor analysis,it is concluded that PLLis

the most relevant element in this SSO,which is the reason why the PLL should be improved.

1 INTRODUCTION. Due to an increasing proportion of Inverter Based Resources (IBR), many utilities,

transmission operators, etc. are discovering a wide range of new stability issues in their networks [].These

issues are generally being collectively referred to under the term system strength or converter driven stability

[2, 3].System strength can be defined as the ...

Abstract: A grid connected inverter with an unbalanced voltage at the point of common coupling creates
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oscillation in DC link voltage at twice the grid frequency and inject highly distorted current into the grid. In

this paper analytical expression for oscillation of DC link voltage and distortion in current injected to the grid

are derived. Two control strategies for grid connected inverter ...

&lt;p&gt;This paper examines the harmonic oscillations in a grid-connected PV generation farm (PVGF)

caused by the parallel connection of an increased number of PV generation units (PVGUs). An equivalent

model of the grid-connected PVGF is derived, which clearly explains why there are internal and external

oscillation modes in the grid-connected PVGF. An indicator of ...

To address this problem, this paper investigates the grid form control (GFM) of grid-connected inverters. By

exploring the virtual impedance of inverters with virtual synchronous generator control and optimizing the

virtual inertia and damping coefficient, an enhanced grid forming control strategy is proposed to improve the

power grid support ...

In modern power systems, the increasing penetration of renewables and power electronics, particularly

inverter-based wind and solar power generation, is altering power system dynamics and bringing new stability

concerns. One challenging issue that is attracting considerable attention is the wide range of power oscillations

associated with multiple parallel ...

Recently, the proportion of renewable energy connected to the grid has increased significantly, and the

stability of the grid-connected inverter (GCI) has attracted more and more attention [1, 2].Among them, GCI is

widely applied as an interface between renewable energy and the grid [3, 4].When GCI is connected to a weak

grid, the presence of grid impedance and the ...

The low-frequency oscillation (LFO) problem of photovoltaic (PV) grid-connected systems has been a critical

concern for safe operation, whereas the impact of dc-side components of PV plants are always ignored and

single-stage PV plant is used. This paper performs a comprehensive analysis of the LFOs in the two-stage PV

grid-connected system.

The grid-connected inverter has been simplified into a SISO system through the equivalent aggregation

analysis of the frequency coupling, ... It is observed from Fig. 16 that there is a harmonic oscillation in the

grid-side current and the oscillation is composed of the corresponding disturbance component (20 Hz) and its

coupling component ...

The grid-connected inverter, serving as the primary interface component, exhibits susceptibility to grid

interactions. This results in a series of broadband oscillation issues [3] . For instance, sub/super-synchronous

oscillation events at wind farms in Guyuan, Hebei, China, and Hami, Xinjiang, China, have severely

threatened the stable ...

This paper addresses the frequency oscillation problem in a parallel-inverter-based grid-connected system.

Angular frequency interactions between inverters and the grid exhibit various numbers of complicated
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characteristics that seriously threaten the connected power system''s stable operation. This paper proposes a

unified frequency oscillation method analysis to ...

Nowadays, driven by the need to reduce carbon emissions, there has been a rapid development in renewable

energy resources interfaced via grid-connected inverters. Generally, the grid-following (GFL) control is

adopted in these inverters due to its simple control structure and mature synchronization technology [1]. The

rapid penetration of GFL ...

Under unbalanced grid voltage faults, the output power oscillation of a grid-connected inverter is an urgent

problem to be solved. In the traditional topology of inverters, it is impossible to eliminate power oscillation

and ...

Under the background of high permeability, voltage feedforward control may further weaken the stability of

grid-connected inverter (GCI) systems and may cause sub-synchronous oscillation in extreme cases. To solve

this problem, this paper firstly considers the influence of the frequency coupling effect and voltage

feedforward control, and adopts the harmonic ...

First, an analysis model of the grid-connected inverter was established. The concept of the damping factor was

proposed based on the relationship between passive damping and active damping. ... the grid-connected

current cannot be kept stable and a large number of high-frequency oscillations will occur in the

grid-connected current. These high ...

requirement of grid codes and avoids increasing the dc-link voltage excessively. An unbalanced current

injection algorithm is also applied for the grid-tied inverter which results in zero active power oscillation.

Experimental results of a grid-connected 3.3-

Grid connection of IBRs does not alter the fundamental definition of rotor angle stability. ... proper control by

means of the intermediate converters makes the grid benefit from the desired inertia and damping oscillations.

Resources connected to GFMCs can be RESs (mainly wind and solar), storage devices (batteries,

supercapacitors, and fuel ...

Firstly, it describes the phenomenon and mechanism of wide time-scale oscillations in grid-connected

inverters, and introduces the concept of passivation theory. This paper focuses on medium- and

high-frequency impedance passivation techniques for grid-connected inverters. The passivation improvement

methods are overviewed from three ...

There have been numerous studies presenting single-phase and three-phase inverter topologies in the

literature. The most common PV inverter configurations are illustrated in Fig. 2 where the centralized PV

inverters are mainly used at high power solar plants with the PV modules connected in series and parallel

configurations to yield combined output.
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Replacing grid-fol lowing inverters with grid synchronous scheme of phase-locked loop (PLL) that may

induce sideband oscillations in weak grid, grid-forming inverters that emulate swing equation of synchronous

generators have gained popularity [24], with established analytical and experimental results demonstrating that

grid- forming inverters ...
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