
Power regulation of wind power
generation system

How can a wind generation system be regulated?

One approach involves operating the wind generation system with power reserve,achieved by shifting the

MPPT reference. In this approach,the pitch angle can be regulated based on frequency deviations,enabling

power reserves to participate in primary frequency control 156.

 

Should converter-interfaced wind power generators be regulated?

Expanding the role of converter-interfaced wind power generators in future power systems from passively

following the power system to actively participating in its regulationoffers frequency support

functionality,which is beneficial for enhancing the frequency stability of power systems with high penetration

of wind and low inertia.

 

Are there competing interests in wind power based power system frequency regulation?

Competing interests The authors declare that they have no competing interests. Wen,Z.,Yao,L.,Cheng,F. et al.

A comprehensive review of wind power based power system frequency regulation. Front.

 

Can wind generation systems support grid frequency?

The ability of wind generation systems to support grid frequency is closely related to the synchronization

mechanism. The conventional synchronization of wind generation systems with the power grid using PLLs

typically involves power injection without offering frequency support.

 

Does active power control support grid frequency regulation in wind farms?

Badihi H, Zhang Y, Hong H. Active power control design for supporting grid frequency regulation in wind

farms. Annual Reviews in Control, 2015, 40: 70-81 Liu Y, Wang Y, Wang X, et al. Active power dispatch for

supporting grid frequency regulation in wind farms considering fatigue load. Energies, 2019, 12 (8): 1508

 

Can wind farms participate in load frequency control of power systems?

Zhang W, Fang K. Controlling active power of wind farms to participate in load frequency control of power

systems. IET Gen Transm Distrib 2017; 11 (9): 2194-2203. Basit, Abdul, et al. Wind power integration into

the automatic generation control of power systems with large-scale wind power. J Eng; 2014.

The intermittent feature of the wind power generation causes some problems in power balance of the electric

systems. Considering the uncertainty in wind power generation, some issues like estimating the average wind

speed are well discussed where Weibull PDF is introduced to model the wind speed.

The uncertainty of wind power introduces inevitable concerns over the stable operation of a power system. A

high penetration of wind power will increase the difficulty in balancing power generation and demand.

Without effective active power regulation, more spinning reserve is required to increase the operating stability
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of the power system [6 ...

Different control strategies for the speed control loop of a VSU in an isolated power system were analyzed and

compared based on scenarios with wind power variations [30]. A regulation performance assessment during

generating mode of VSUs for mitigating the wind power variations was developed in [24] and the assessment

results were compared ...

Due to the interest in using wind power systems, several control method have been studied and improved.

Among these methods, the Filed Oriented Control ... (2017, Dec) An ...

Expanding the role of converter-interfaced wind power generators in future power systems from passively

following the power system to actively participating in its regulation ...

With the continuous improvement of the penetration rate of wind power in the power system, the proportion of

wind turbines in the power system is increasing, replacing traditional units, reducing the system''s inertia

constant and frequency regulation backup capability [1]  view of the frequency problem caused by the

large-scale grid connection of wind power, this ...

Due to the intermittent nature of wind power, the wind power integration into power systems brings inherent

variability and uncertainty. The impact of wind power integration on the system stability and reliability is

dependent on the penetration level [2] om the reliability perspective, at a relative low penetration level, the

net-load fluctuations are comparable to ...

The author has proposed methodologies for both stand-alone DFIG and grid-connected with their properties,

assets, limitations, and insufficiencies. The authors in [6] have presented a harmonious spread in wind power

plants where two groups were carried out. The authors have studied the impact of a turbine filter on the

propagation, showing a ...

2.1 Necessity of wind power system providing frequency regulation. Figure 1 shows the basic structure and

control principle of the direct-drive permanent magnet synchronous wind power generation system, which is

connected to the grid through a full-power converter. In this system, the wind turbine is directly connected to

the PMSG without the ...

The initiative participation of wind power generators in power system frequency regulation is an inevitable

demand to ensure power system safe operation with large-scale wind power integration. However, it is

principally difficult for conventional wind turbines to participate in power system frequency regulation. For

this reason, solution to this problem is becoming a hot ...

In this context, the combined operation system of wind farm and energy storage has emerged as a hot research

object in the new energy field [6].Many scholars have investigated the control strategy of energy storage
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aimed at smoothing wind power output [7], put forward control strategies to effectively reduce wind power

fluctuation [8], and use wavelet packet transform ...

The modern power system is characterized by the massive integration of renewables, especially wind power.

The intermittent nature of wind poses serious concerns for the system operator owing to the inaccuracies in

wind power forecasting. Forecasting errors require more balancing power for maintaining frequency within

the nominal range. These services are ...

The increased generation from wind power tends to decrease system inertia, resulting in a large RoCoF and a

low frequency nadir. Synthetic inertia control is a key way for WPPs to compensate for the reduced system

inertia. WPPs shall provide IR as fast as possible to slow down the frequency changes after a sudden power

imbalance.

In the next decade, the development speed of wind power generation in the world will triple to maintain net

zero emissions and reduce the negative impacts of climate change [3]  terms of wind power market share, it is

dominated by China, followed by the United States, the United Kingdom, Brazil, and Vietnam [4].Taking

China as an example, in 2023, the proportion ...

in power grid frequency regulation, the large-scale integration of wind power has become a hot issue for

academic research in recent years. This paper clas-sifies the ...

Integrating wind power with energy storage technologies is crucial for frequency regulation in modern power

systems, ensuring the reliable and cost-effective operation of power systems while promoting the widespread

adoption of renewable energy sources. Power systems are changing rapidly, with increased renewable energy

integration and evolving system ...

The traditional control approach for wind power systems involves an IBC for maximum power extraction and

a PID-based pitch angle regulator for power limitation. However, the nonlinear dynamics and wind

uncertainties inherent in the system can impact its response. ... Therefore, there is still room for improvement

in power generation and ...

With the continuous improvement of the proportion of wind power generation, the volatility and uncertainty of

wind power pose a serious threat to the stable operation of the power system. However, the traditional primary

frequency regulation strategy does not fully consider the influence of wind turbine inertia.

Wind power generation systems have been widely adopted worldwide due to their cleanliness and high

efficiency, particularly in grid-connected microgrid systems. Grid-connected microgrids typically operate in

conjunction with external power grids and have the ability to switch between grid-connected and islanded

modes, allowing for independent ...
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3. Wind power impacts on the power system . Wind power has impacts on power system operational security,

reliability and efficiency. Therefore, it is necessary to know the consequences of dynamic interaction between

...

Wind generation is currently the major form of new renewable, generation in the world. The wind power is

totally dependent on wind flow, due to randomness and uncertainty of wind flow, the wind power generation

is quite fluctuating in nature and large scale wind farms may cause significant impact to the power system

safety, quality and stability.

This paper systematically reviews the relevant research progresses in the control strategies and the capability

assessment of using wind power generators in the power system ...

The combined wind power-CSP generation system has the advantages of strong complementarity, high

stability and high energy efficiency [[12], [13], [14]]. ... which can meet the needs of power system regulation

without polluting the environment. Most of the research on the multi-energy complementary system with solar

thermal power station only ...

As can be noted, at rated system frequency, a wind power plant is required to feed in less than its available

active power. This derated operation allows the wind power plant to provide both positive and negative power

reserves, i.e. to ramp power both up and down in response to system frequency deviations. ... Coordinated

frequency regulation ...

The integration of wind power into the power system has been driven by the development of power electronics

technology. Unlike conventional rotating synchronous generators, wind power is ...

Wind power (WP) is considered as one of the main renewable energy sources (RESs) for future low-carbon

and high-cost-efficient power system. However, its low inertia ...

This paper presents the design of a fault-tolerant control system based on fault estimation, aimed at enhancing

the sustainability and efficiency of a wind energy conversion system using a doubly-fed induction generator.

The control architecture comprises a rotor-side converter (RSC) and a grid-side converter (GSC). The RSC is

responsible for regulating both ...

An Improved Adaptive Load Shedding Control Strategy for Primary Frequency Regulation of Wind Power

Generation System. December 2022; Journal of Physics Conference Series 2404(1):012009;

Furthermore, variations in wind power generation and load demand are usually antithetical, especially during

the peak load hours [36], [37]. ... Demand-side management technologies are still immature, and there is a lack

of public enthusiasm for participation in power system regulation. Therefore, more studies need to be further

conducted from ...
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With an increasing penetration of wind power in the modern electrical grid, the increasing replacement of

large conventional synchronous generators by wind power plants will potentially result in deteriorated

frequency regulation performance due to the reduced system inertia and primary frequency response. A series

of challenging issues arise from the aspects ...
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