
High-efficiency wind power generation
system

Why do we need wind power generation systems?

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

efficiency,particularly in grid-connected microgrid systems.

 

What are the advantages of a multiphase wind power conversion system?

Compared to the traditional three-phase wind power generation,the multiphase wind power conversion system

has the following remarkable advantages [,,,]: Low-power level devices can be used to achieve low-voltage

and high-power generation.

 

Does offshore wind power generation promote the development of high-power wind turbine?

Abstract: The increasing penetration of offshore wind power generation promotes the revolution of wind

turbine toward high-power application. The development of high-power wind turbine undoubtedly poses new

technical challenges.

 

What are the future trends and potential solutions for wind turbines?

Finally, the future trends and potential solutions are discussed in this article. The increasing penetration of

offshore wind power generation promotes the revolution of wind turbine toward high-power application. The

development of high-power wind turbine undoubtedly poses new technical challenges.

 

Is a multiphase wind turbine suitable for low-voltage devices?

It is pointed out that,with equal phase voltage,the phase current of PM wind turbine winding decreases

gradually as the number of phases increases,which makes the multiphase PM wind turbine more suitablefor

the use of low-voltage devices to achieve high-power output.

 

What is a direct-drive variable speed wind turbine?

Direct-drive variable speed wind turbine with a permanent magnet synchronous generator(PMSG),where the

connection to the grid is via a variable frequency power electronics converter. This type of structure saves

gearboxes,and therefore it has improved energy capture capability,system efficiency and reliability,and

optimized cost.

In this paper, a novel maximum power point tracking (MPPT) controller with an adaptive compensation

control is first proposed for a microscale wind power generation ...

Considering the converter''s cost and efficiency, this paper mainly focuses on the design of an improved

topology Buck converter adopted for high power standalone wind generation system. ...

The circuit of the high efficiency DC/DC boost converter used in the implemented WECS is shown in Fig. 6
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[37]. ... Harmonic elimination of quasi-sine rotor injected DFIG-based wind power generation systems

connected to electric power networks. Int J Electr Power Energy Syst, 69 (2015), pp. 399-405.

The efficient and stable operation of wind generators is important for the realization of large-scale power

generation. In this study, a multi-degree-of-freedom (multi-DoF) wind power generation ...

Wind power generation technology refers to that under the action of the wind, the impeller of the wind turbine

rotates, the wind energy is converted into the mechanical energy of the impeller, and then transmitted to the

generator through the transmission system, which drives the generator to rotate and converts the mechanical

energy into electric energy.

wind power reports that the cost of wind power is nearly very competitive with those of conventional power

technologies. And this does not account for the environmental and health benefits of using a nonpolluting

source of - energy. It is expected that over time, wind energy cost will decrease as ost conventional generation

m

Compared to the traditional three-phase wind power generation, multiphase wind power generation systems

have obvious advantages in low-voltage high-power operation, ...

The optimal control problem for a GC is associated with the changing electricity tariff and the uncontrolled

nature of the generation of renewable energy sources [8, 9]  this case, energy storage is the most suitable

device for controlling the flow of generation power [[10], [11], [12]].Existing studies of the GC optimal

control problem mainly consider distributed systems ...

Abstract: Wind power generation has the advantages of high conversion efficiency, high reliability, and

flexible control. The widely used grid-connected wind power generation system is mostly adopted

asynchronous generator, which has low efficiency. Therefore, A direct-wind power generation system based

on a permanent magnet synchronous generator is proposed in this ...

In this paper, a novel maximum power point tracking (MPPT) controller with an adaptive compensation

control is first proposed for a microscale wind power generation system (WPGS).

This sensorless system aims to reduce the operating costs of wind power generation. Specifically, this paper

uses an internal electromotive force (EMF) estimation of a generator and a phase ...

More importantly, wind power generation has also been predicted to sustain the remarkable growths in the

future, in accordance with the emission goals that were set by UNCCC [3, 4]. Perhaps, different wind energy

conversion technologies were developed and contributed for the achievement of the past and recent milestones

in wind power generation.

Page 2/4



High-efficiency wind power generation
system

The terms &quot;wind energy&quot; and &quot;wind power&quot; both describe the process by which the

wind is used to generate mechanical power or electricity. ... These systems are called hybrid wind systems and

are typically used in ... the use of wind power has waxed and waned,from the use of windmills in centuries

past to high tech wind turbines on wind farms tod...

Permanent magnet synchronous generators (PMSG) are essential for wind power production systems because

of their exceptional power density, high efficiency, and ...

2 WIND POWER GENERATION SYSTEMS. Wind power generation systems produce electricity by using

wind power to drive an electric machine/generator. The basic configuration of a typical wind power generation

system is depicted in Figure 2. Aerodynamically designed blades capture wind power movement and convert

it into mechanical energy.

Introduction of wind power generation has been increasing in the world, which has the following

characteristics: ... Due to no need of external excitation system, power generating efficiency increases. With

the use of water cooling and internal fan cooling systems, the generator does not take in air from outside,

which is suitable for use in an ...

The wind-solar complementary power generation system can make full use of the complementarity of wind

and solar energy resources, and effectively alleviate the problem of single power generation discontinuity

through the combination of solar cells, wind turbines and storage batteries, which is a new energy generation

system with high cost ...

According to Section 3.2 of the segmented fuzzy control method to improve the hydrogen production

efficiency of the electrolysers, combined with the auxiliary purchasing electric strategy of the power grid,

comprehensively considering the uncertainty of wind power output and electricity price, and taking the

minimum total investment cost of ...

A significant mismatch between the total generation and demand on the grid frequently leads to frequency

disturbance. It frequently occurs in conjunction with weak protective device and system control coordination,

inadequate system reactions, and insufficient power reserve [8].The synchronous generators'' (SGs'') rotational

speeds directly affect the grid ...

In this study, a multi-degree-of-freedom (multi-DoF) wind power generation system (WPGS) based on

short-term wind forecasting is proposed, which is suitable for off-grid types ...

The distribution system includes inter-array cable connections within OWFs, which account for 15-30 % of

the total investment cost of OWFs [23]. The transmission system comprises OHPP and hydrogen pipeline,

gathering wind power for hydrogen production and transferring hydrogen to onshore storage.
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The coupling of hydrogen energy and wind power generation will effectively solve the problem of energy

surplus. In this study, a simulation model of a wind-hydrogen coupled energy storage power generation

system (WHPG) is established. ... and scholars have studied the feasibility of wind power in hydrogen

production systems. Zabihollah et al ...

The wind power business has been dealing with the challenges of increasing generation and efficiency with

reduced costs. The area requires a united effort both from the public and private sectors to overcome these

challenges. Fundamental research on such growing technologies needs to be rigorously increased. Some points

to note are, a)

As an example, [201] presents a stochastic electricity market model in order to study the effects of high

penetration of wind power in the electrical systems, as well as the economical viability of including CAES

solutions. With system minimization costs as criteria, there is an optimization problem which takes into

account aspects, such as ...

As shown in Figure 1, the operation of the VSCF wind power generation system can be controlled in four

regions according to different wind conditions. 2 Region 1 mainly realizes the grid connection of wind

turbines. The wind turbine relaxes its braking after passing through this region and starts up. ... (PMSG) is

preferred due to its high ...
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