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Does grid structure affect PLL synchronization stability? CONCLUSIONS

This paper investigated the impacts of grid structure on the

PLL-synchronization stability of multi-converter sys- tems. The stability

analysis of a single-converter infinite- bus system demonstrated that the

stability margin of PLL-based converters is strongly related to the grid-side

admittance.

What is PLL synchronization stability? Commonly,this stability

problem(referred to as PLL-synchronization stability in this paper) was

studied by employing a single-converter system connected to an infinite

bus,which,however,omits the impacts of the power grid structure and the

interactions among multiple converters.

Does PLL synchronization I stability arise U of high grid impedance? The

PLL-synchronization i stability has been widely an- alyzed via a single

converter connected to an infinite bus,which showed that instabilities may

arise u der high grid impedance(i.e.,weak grid condition) (Hua g et

al.,2019b).

Which PLL synchronization methods are used? The design and analysis

of PLL synchronization methods are provided. Performances of

PSRF-PLL, SOGI-PLL, DSOGI-PLL, E-PLL, and IPT-PLL are examined.

The PSRF-PLL, SOGI-PLL, DSOGI-PLL, E-PLL, and IPT-PLL designs are

briefly explained. The directions of PLL preference in a healthy and

unhealthy grid environment are listed.

What causes PLL synchronization instability? The PLL-synchronization

instability has been widely an- alyzed via a single converter connected to

an infinite bus,which showed that instabilities may arise under high grid

impedance(i.e.,weak grid condition) (Huang et al.,2019b).
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What are the different grid conditions for PLLs? The performances of the

PLLs are comparatively presented under four different grid conditions

such as balanced,unbalanced,harmonics and variable frequency.

MODELING OF MULTI-CONVERTER SYSTEMS Fig.1 shows a

three-phase power converter which applies a PLL for grid synchronization.

Vabc is the three-phase capacitor voltage of the LCL. ICabc is the

converter-side current. Iabc is the current that injected into the ac grid.

U?????? abc is the converter???????s voltage output that determined by

the 

This paper focuses on synchronization stability analysis of the power

system, in which power electronics are synchronized by the phase-locked

loop (PLL). It provides new insight into the synchronization stability of

power electronics from the voltage perspective. The synchronization

stability analysis based on space vector is carried out by establishing a

simplified model of the ???

Generally speaking, the grid synchronization methods can be classified

into two categories with respect to the operating modes of

converter-based resources: 1) The voltage-based grid synchronization

that measures or estimates (voltage sensor-less) the frequency and phase

of the voltage at the point of common coupling (PCC) of grid-connected 

PLL is most acknowledged due its robustness, simplicity, and

effectiveness in various grid conditions. PLL is widely used in grid

synchronization. (1) Basics of PLL. The PLL is a nonlinear closed-loop

???
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Phase locked loop (PLL) is commonly used for grid synchronization in

inverter system. The stability of the grid connected inverter system can be

negatively affected by the PLL bandwidth and grid impedance easily. The

use of large bandwidth PLL to yield fast response might deteriorate the

system stability under high grid impedance conditions. In this work, a ???

In the research field of power system, in order to describe the nonlinear

behaviors of PLL from a new physical perspective, the equal area criterion

(EAC) method is introduced to analyze the transient synchronization

stability of VSC. Ref. [16] constructs a nonlinear simplified synchronous

model focusing on the transient interaction between PLL and ???

During asymmetric faults, the coupling between positive and negative

(PN) sequences significantly affects the phase-locked-loop (PLL)

synchronization transient stability (PSTS) of a weak-grid connected

voltage source converter (WG-VSC). However, little literature is on

analyzing the PSTS while considering PN sequence coupling. This article

has analyzed the ???

PLL can successfully detect the phase angle of the grid voltage even in

the presence of noise or higher order harmonics in the grid. As shown in

Figure 5, the PLL is implemented in synchronous (dq 

In the current scenario, the integration of a renewable energy sources

(RESs) with variable power production into power grids requires a power

converter with robust control techniques. In order to formulate the control

strategy meticulously, a fast and accurate detection of grid phase angle is

necessary. Hence, frequency and phase angle of the grid voltages are

???
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A phase-locked loop (PLL) is a popular grid synchronization approach,

which needs to sustain power system oscillations as its vulnerability

influences the produced reference signal. Traditional 

The present paper proposes a modified PLL algorithm based on a

Synchronous Reference Frame that is suitable for both grid

synchronization and frequency monitoring, i.e., the estimation of RMS 

Typically, phase-locked loop (PLL) synchronization techniques are used

for the grid voltage monitoring. The design and performance of PLL

directly affect the dynamics of the RES grid side converter (GSC). This

paper presents the characteristics, design guidelines and features of

advanced state-of-the-art PLL-based synchronization algorithms 

Therefore, grid synchronization algorithms play a vital role for Distributed

Power Generation Systems (DPGSs). This paper discusses one of the

synchronization strategies that use Phase Locked Loop (PLL) and its

various types for synchronization of the grid - ???

This paper represents the review, simulation and results of inverter grid

synchronization. The converter i.e. three phase voltage source inverter is

the most important part to use the renewable energy sources. The method

use for inverter grid synchronization is the phase locked loop (PLL).
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Linear Kalman Filter-Based Grid Synchronization Technique: An

Alternative Implementation. Hafiz Ahsan Ahmed. 2021, IEEE Transactions

on Industrial Informatics. See full PDF download Download PDF.

The increasing number of electronic power inverters connected to the

electricity grid means that their synchronization with the electricity grid is

becoming increasingly important. Typically, a phase locked loop (PLL) is

an essential part of power ???

The increasing penetration of renewable energy into the grid necessitates

the employment of grid synchronization techniques to ensure proper

integration and stability of the system. Several grid synchronization

techniques are available, among which the Phase Locked Loop(PLL)

method has proven to be the more employed one owing to its simplicity

and robustness. Despite being ???

Synchronization is the key part to ensure the high performance of

grid-connected systems. Phase-locked loop (PLL) is one of the most

popular synchronizations due to its simple implementation and robustness

under certain grid variations. Particularly, in single-phase applications,

PLL based on second-order generalized integrator (SOGI-PLL) is widely

used ???

Renewable power generation systems utilizing power electronics

converters rely on accurate grid phase angle determination in order to

succesfully close grid voltage vector oriented control loop usual for this

kind of application. Phase-locked loop (PLL) is the most common method

for determination of the grid voltage phase angle and frequency. However,

there are still serious ???
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In [39], a PLL-less scheme is proposed for a single-phase grid interfaced

PV generation system; in [40], a PLL-less virtual synchronous converter

technique based fast-synchronization method is 

During grid faults, the grid-connected paralleled converter systems is

susceptible to a phase-locked loop (PLL) synchronization transient

instability. Most existing studies focus on first-swing transient stability

analysis using the equal-area criterion. However, achieving first-swing

transient stability does not guarantee overall stability, as the system may

???
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In case of the PLL-based grid synchronization techniques, the closed-loop

gain parameters are affected by the selection of.  Chittagong, Bangladesh,

in 2011, and the M.S.

The synchronization stability analysis based on space vector is carried out

by establishing a simplified model of the grid-connected voltage source

converter (VSC) system. Without ???
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