
Grid-connected inverter under weak
power grid

Are inverters connected to a weak power grid?

With the development of PV generation, more and more inverters are connected into the power grid to supply

power for users. The grid impedance then becomes large and brings serious challenges to inverter's stability [1

- 7]. This paper focuses on the stability problems when inverters are connected into weak power grid.

 

Do PV Grid-Connected inverters operate under weak grid conditions?

Abstract: The integration of photovoltaic (PV) systems into weak-grid environments presents unique

challenges to the stability of grid-connected inverters. This review provides a comprehensive overview of the

research efforts focused on investigating the stability of PV grid-connected inverters that operate under weak

grid conditions.

 

Do PV inverters have stability problems on weak grid condition?

The corresponding equivalent grid impedance is rather large and easy to lead to stability problems of

grid-connected inverters and many researches have been done focusing on the stability problems. In this study,

a survey of stability problems of PV inverters on weak grid condition is given.

 

Are grid-connected inverters stable?

However,most PV systems,especially the large PV plants,locate in rural areas. The corresponding equivalent

grid impedance is rather large and easy to lead to stability problemsof grid-connected inverters and many

researches have been done focusing on the stability problems.

 

Does grid impedance affect the stability of a grid-connected inverter?

The stability of the grid-connected inverter is seriously affectedby the grid impedance under the weak grid

condition [2,3]. The impedance-based analytical method has been widely used to evaluate the stability of the

grid-connected system ,which is mainly based on the ratio of the grid impedance to the inverter output

impedance (IOI).

 

Is grid connected inverter system unstable?

Based on the impedance model,the authors of [2,3,7,25 - 28]have revealed the instabilityof the grid-connected

inverter system by looking into the ratio of inverter output impedance and grid impedance.

As a common interface circuit for renewable energy integrated into the power grid, the inverter is prone to

work under a three-phase unbalanced weak grid. In this paper, the instability of grid-connected inverters under

the unbalanced grid condition is investigated. First, a dual second-order generalized integrator phase-locked

loop (DSOGI-PLL)-based inverter ...

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

and change of power grid through grid-connected algorithm. GFLI inverter and GFMI inverter have different

influences on power grid due to different control schemes. 2.2.1 Grid following inverter GFLI inverter is a

new energy grid-connected photovoltaic inverter widely used at present. Its output voltage will track the

frequency and phase of the ...

When the grid-connected inverters (GCI) connect with the weak grid, it will suffer the synchronization

stability problems. The instability issues will limit the development of the renewable energy system. In this

paper, an intuitive explanation of the coupling between the phase-locked loop (PLL) and weak grid is

provided. Then, an improved PLL structure is ...

The grid-connected inverter is the vital energy conversion device in renewable energy power generation. With

the increasing installed capacity of renewable energy, the grid presents characteristics of weak grids with large

grid impedance. In general, the inverter often obtains grid synchronization information by the phase-locked

loop (PLL) and to suppress the background ...

Therefore, even under weak grid conditions, the proposed control method maintains excellent current quality.

4.2 Dynamic performance analysis. While ensuring the stability of the grid-connected inverter under weak

grid conditions, this study also verifies the rapid response of the proposed control strategy under strong grid

conditions.

Abstract: The wide bandwidth of phase-locked loop (PLL) will increase the negative real part of the output

impedance of the grid-connected inverter (GCI), thus destroying the ...

The conventional inverter-side current single-loop feedback control scheme is weak in suppressing the

grid-side current harmonics, posing a challenge for an inverter to inject high-quality current under distorted

grid voltage. With capacitor current compensation added, the control scheme achieves controllability of the

grid-side current harmonics so that it can ...

This paper explores the potential threat to the stability of the grid-connected inverter under weak grid

conditions and provides a detailed analysis of the impact of PLL bandwidth ...

Abstract: An electric grid having high impedance seen from the connection point is considered as a weak grid

and it adversely affects the system stability of grid-tied voltage ...

Therefore, in order to improve the stability of the grid-connected system under weak grid condition, it is

necessary to eliminate the negative impact of PLL on the system. To solve this problem, there are usually two

kinds of ...
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Under an ultra-weak grid, the phase angle margin of the inverter decreases drastically, and an

easy-to-implement strategy is proposed in this paper. In addition, in the ...

Low power grid-connected inverters using L-type filters have the advantages of simple structures. However,

due to the weak suppression of higher harmonics and the fact that the voltage of point of common coupling

(PCC) is no longer clamped by the grid voltage under the ultra-weak grid, if the PCC voltage is directly fed

forward, the quality of the grid current is ...

generation systems. An increase in the amount of power electronics-based devices connected to the grid brings

some challenges about grid transients, power quality and stability issues. If the impedance of the grid is

relatively high, the grid is categorised as a weak grid. The weakness of a grid is evaluated by
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The issue of low-frequency oscillation (LFO) becomes more prominent when considering the phase-locked

loop (PLL) impact of grid-connected inverter (GCI) under weak grid. Impedance analysis shows that the

frequency interaction point outside the capacitive negative damping region can effectively avoid the

oscillation.

The grid-connected inverter is essential when transmitting the generated power of DG to power grid.

However, the impedance variation characteristics of the weak grid will have serious and negative effect on the

control performance of the grid-connected inverter [4], [7] sides, when multiple inverters are connected into

the grid in parallel, the coupling ...

Grid-connected inverters play important role in integration of renewable energy sources into the electrical

grid, resulting impact on power system dynamics and stability problems. ... To improve the stability

characteristics of grid-connected inverter under weak grid, a voltage feed-forward phase-lead compensation

transfer function method is ...

In a study [12], an auxiliary inverter containing a series LC filter was used, where by adjusting the parameters

of the series LC filter, the main inverter output impedance was increased leading to harmonic suppression at

the PCC  another study [13], two parallel inverters were employed for simultaneous harmonic compensation

of the PCC voltage and grid-injected current.

The frequency response diagram of the stability criterion of proportional and repeated control under the

change of power grid impedance is shown in Fig. 4, from which we can see.The frequency response vector
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curve of the control system is located outside the cell circle in the frequency range 71.9Hz to 96.5Hz, which

will make the control system amplify the ...

To investigate the harmonic characteristics of a photovoltaic (PV) system connected to the weak grid, a

passive impedance network is constructed using the impedance model of a ...

Virtual impedance-based virtual synchronous generator control for grid-connected inverter under the weak

grid situations. Authors: Gaoxiang Li, Fujun Ma ... Xu J., Xie S., and Tang T.: ''Improved control strategy

with grid-voltage feedforward for LCL-filter-based inverter connected to weak grid'', IET Power Electron.,

2014, 7, (10), pp. 2660 ...

Since the PLL is designed independently of the system stability, the grid-connected inverter may oscillate

under weak grid [34]. Thus, to improve the stability of the grid-connected inverter under weak grid, it is

necessary to develop new design method for the PLL from a system stability perspective.

The impedance method is a fundamental approach to analyze the small-signal stability of grid-connected

inverter systems. Unlike the state-space method, it is not constrained by unknown parameters and structure

[5].Previous research efforts have primarily focused on analyzing the impedance characteristics, leading to the

development of comprehensive ...

Power electronic-based renewable generation brings issues that weaken the entire system, including the loss of

inertia. Low inertia and weak damping cause system ...

The wide bandwidth of phase-locked loop (PLL) will increase the negative real part of the output impedance

of the grid-connected inverter (GCI), thus destroying the stability of the weak grids. This article proposes a

novel method to improve the system stability through decoupling the PLL and grid impedance. Initially, the

coupling relationship between PLL and ...

With the increasing penetration of renewables, the stiffness of power grid declines gradually. Presently, power

quality and stability issues induced by weak grid have been attracting more and more attention [1,2,3] verter is

the interface between grid and renewables, which plays a crucial role in the stability of renewable energy

generation system [].

This study analyzes the power coupling in a weak power grid, and designs a novel decoupling method for the

coupling power with multi harmonic frequency on the dc bus.

In order to improve the robust stability of the grid-connected inverter of wind power or photovoltaic power

generation while connected to a weak power-grid, the robust model of ...

Another study proposed a frequency adaptive multi-stage harmonic oscillator control method under a weak

Page 4/5



Grid-connected inverter under weak
power grid

power grid, which can reduce frequency disturbance and relieve the influence of nonlinear load [13]. ...

Stability analysis of Three-phase Grid-Connected inverter under the weak grids with asymmetrical grid

impedance by LTP theory in time ...
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