
Microgrid harmonic resonance
characteristics

What happens if harmonic source frequency overlaps with resonant frequency?

If the harmonic source frequency of the grid-connected system overlaps with the resonant band of the

system,the harmonics of the frequency band and its vicinity will be amplified,which threatens the safe and

stable operation of the system,and will cause the system to collapse and collapse in serious cases.

 

Does PCC have parallel resonance at 13th and 20th Hz?

The analysis of Figure 18a shows that the harmonic voltages at 664 and 1027 Hz are significantly

amplified,indicating that the system has parallel resonanceat 13th and 20th. Spectrum diagram of voltage at

PCC under background harmonic current injection. (a) Not considering nonlinear factors. (b) Considering

delay. (c) Considering dead time.

 

Does LDPP cause harmonic resonances?

Fig. 1. Typical topology of large-scale distributed power plant. These capacitances coupling with the inductive

elements inside the LDPP will provide potential low-impedance channels for harmonic currents of certain

frequencies. In other words,it may cause harmonic resonances.

 

What causes harmonic problems in a grid connected inverter (GCI) system?

The harmonic problems caused by non-linear factorsof the grid connected inverter (GCI) system are more

complicated,including both non-characteristic harmonics emitted by the dead-time and the changes in

harmonic impedance characteristics. Harmonics interact with the changing impedance,and even cause

harmonic amplification and resonance.

 

How do nonlinear factors affect resonant frequency shift?

The improved modal analysis method is used to traverse the network series parallel resonance caused by

nonlinear factors. The results show that both the dead-time effect and digital control delay reduce phase

marginof the system,resulting in the resonant frequency shift and the resonant peak increase.

 

What causes harmonic deterioration of multiple GCIS system?

The harmonic deterioration of the multiple GCIs system is serious. To analyse the mechanism and way of

harmonic deterioration in grid-connected system caused by nonlinear factors,the active impedance models of

single inverter and multiple GCIs system including dead-time effect and digital control delay are established

first.

Specifically, harmonic resonance characteristics are addressed through transfer functions and the proposed

method considering variation of inverter number, different inverter combinations, and ...

Analysis of Harmonic Resonance Characteristics in Grid-Connected LCL Virtual Synchronous Generator.
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April 2021; Sustainability 13(8):4261; ... Islanded microgrids (IMGs) are more likely to be ...

The proposed method uses a filter-based approach with inherent stability characteristics to reconstruct and

compensate for the undesired resonance harmonics.

However, the filter has inherent resonance characteristics that amplify the background harmonics, resulting in

more distorted current and voltage, and even instability [97, 103]. Furthermore, the ...

The traditional dual-control-loop strategy is widely used in grid-connected inverters. However, due to

uncertain grid conditions, a resonance phenomenon may arise in systems and grid current can be badly

distorted. In addition, the systems themselves may be unstable. In this paper, an equivalent impedance model

of a grid-connected inverter is ...

How to Cite: R. K. Antar, B. M. Saied, "Active Power Compensation Circuit for Resonance Mitigation and

Harmonic Reduction in Microgrid System," Journal of Mechatronics, Electrical Power, and Vehicular

Technology, vol. 15, no. 1, pp. 32-41, July, 2024. Active power compensation circuit for resonance mitigation

and

Hierarchical control of microgrid Switching, resonance, and nonlinear loads are the main reasons for that

microgrids are polluting with voltage or current harmonics. First, the use of power electronic devices ...

microgrid and harmonic mitigation methods in a particular renewable energy source such as PV systems [36],

[37], [43],

In brief, the harmonic resonance characteristics around the LCL filter resonance frequency are analyzed to

avoid the undesired distorted voltage of the common coupling point in this paper. The analytical methods and

procedures are provided to guide the design and ...

Low-voltage DG units combining with energy storage system and local loads under hierarchical control [1],

[2] can constitute a microgrid. The microgrid can operate in both ...

This paper proposes a novel distributed secondary controller for droop-controlled microgrids to regulate the

frequency and voltage, and autonomously share the ...

As shown in Fig. 15a, the current spectrum of AC microgrid before compensation, the harmonic distortion rate

THD value before compensation is as high as 32.61%, which indicates serious harmonic current pollution, and

also makes the grid voltage waveform distortion, when a large number of loads and equipment with high

harmonic content operate, it ...

To investigate the harmonic resonances in the distributed generation systems, this paper presents a Singular

Value Decomposition (SVD) based harmonic resonance analysis method. The main information about
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harmonic resonance characteristics is extracted from the transfer function matrix that relates harmonic

disturbances to output variables. A microgrid with four grid ...

Unlike the single grid-connected inverter system where the resonance frequency is mainly fixed by the

inverter output LCL filter parameters, the parallel-inverter-based grid-interactive microgrid ...

Hierarchical control of microgrid Switching, resonance, and nonlinear loads are the main reasons for that

microgrids are polluting with voltage or current harmonics. First, the use of power ...

Harmonic current filtering and resonance damping have become important concerns in the operation and

control of the islanded microgrids. To address these challenges, this paper proposes a control ...

To improve the voltage and frequency stability and suppress the voltage harmonics of a microgrid, a virtual

synchronous generator (VSG) control strategy based on the harmonic current bypass ...

Hence, a reasonable configuration of grid-connected inverters can optimize the impedance distribution and

shift the natural resonance frequencies to frequency bands farther away from the harmonic ...

resonance damping due to the absence of additional harmonic resistance. To achieve better operation of grid

-connected and islanding microgrids, the paper considers a simple harmonic propagation model in which the

microgrid is placed at the receiving end of the feeder. To mitigate the feeder harmonic distortions,

harmonic compensat ion methods used at these two levels of the microgrid are dis- cussed. The main d

rawbacks of the methods used on the seconda ry controller a re the

These systems commonly use LC-L filters with inherent resonance characteristics, which increases the risk of

resonance amplification and propagation in microgrids. These resonances lead to current and voltage

harmonics amplifications resulting in major power quality and stability issues.

The impact of various converter-based generators on harmonic resonance is ... to analyze the resonance

characteristics of the medium-voltage microgrid cluster system under the action of two ...

In resonance curve 2, the dominant resonance frequency within 200-300 km transmission line is the 9 th

harmonic, and its amplification factor can reach 10 at the resonance point. As depicted in Fig 3 b, apparently,

in the case of long-distance transmission (100-300 km), the most dominant resonance frequency is between

the 5 th and 15 th harmonics; the 7 th ...

The model diagram of AC/DC hybrid microgrid is built, and the mathematical parameters of harmonics are

introduced. Finally, the simulation of microgrid model is constructed based on ETAP, and the harmonic

characteristics of AC/DC hybrid microgrid are studied in three cases of static load and equivalent grid using
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the same harmonic source.

and the multi-resonance control presents high impedance characteristics in specific har- monic frequency .

Therefor the proposed combined harmonic suppression strategy can be

In this paper, according to the diversity, complexity, nonlinear and mutation characteristics of harmonics, the

harmonic analysis of AC/DC hybrid microgrid is carried out by adding harmonic sources.
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