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What is a direct-driven wind turbine generator?

Direct-driven wind turbine generators are generators that are directly connected to the rotor of a wind turbine.

To decrease the weight of the rotor and stator yokes and to keep the end winding losses small,they are usually

designed with a small pole pitch. Many different generators have been proposed as direct-driven wind turbine

generators.

 

Can a wind energy conversion system be improved under grid fault?

The study of a Wind Energy Conversion System (WECS) based on Permanent Magnet Synchronous

Generator and interconnected to the electric network is described. The effectiveness of the WECS can be

greatly improved,under Grid Fault,by using an appropriate control.

 

How can WECs capture maximum wind energy?

So,the control strategy combines Maximum Power Point Tracking(MPPT) and a pitch control scheme to

maximize the generated power. Consequently,WECS can not only capture the maximum wind energy,however

it can also maintain the frequency and amplitude of the output voltage.

 

How to adjust WTG velocity based on instantaneous wind speed?

The control strategy can implement the theory of MPPTto adjust WTG velocity according to instantaneous

wind speed. Moreover,control strategy based on Vector Control (VC) theory is applied for generator converter

and for inverter.

 

Can WECs capture maximum wind energy based on PMSG?

Consequently,WECS can not only capture the maximum wind energy,however it can also maintain the

frequency and amplitude of the output voltage. Simulation results have shown the effectiveness of the

proposed control strategy for WECS based on the PMSG. Grid fault. Energy Procedia 42 ( 2013 ) 220

&#226;EUR" 229 1876-6102 &#194;&#169; 2013 The Authors.

 

What is the tip-speed ratio of a wind turbine?

The tip-speed ratio &#206;&#187; is given by: m R v &#207;? &#206;&#187; = (2) where R and m &#207;?

are the blade length (in m) and the wind turbine rotor speed (in rad/sec),respectively.

Through the comparative analysis of various design schemes, the design scheme of 50 poles-180 slots is

determined. ... the passive uncontrollable rectifier is still widely used in permanent magnet wind power

generation systems at this stage. ... Finite position set-phase locked loop for sensorless control of direct-driven

permanent-magnet ...

Through theoretical analysis and simulation, it is proved that the designed 6MW permanent magnet
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synchronous generator meets the power level requirements, and the designed control method effectively

improves the robustness of the wind power generation system, thus prolonging the operation life of the whole

offshore wind power generation system.

There is no direct control over the terminal voltage (thus reactive power), nor sustained fault currents. As

shown in Fig. 12(b), the rotor of the DFIG is mechanically connected to the wind turbine through a drive train

system, which may contain high and low speed shafts, bearings and a gearbox. The rotor is fed by the

bi-directional voltage ...

Fig. 9.2 shows the top 10 countries with a total generation of 44.8 GW from new wind power plants, half of

them setting new national records [3] ina added 23.3 GW, the largest capacity a country has ever produced

within 1 year, reaching a total capacity of 115 GW. Germany has become the second largest market for new

wind turbines, with a combined total of ...

This paper studied strong coupling and virtual inertia problems of permanent magnet wind power systems.

First, through adopted backstepping control to solve the strong coupling system and improve the dynamic

performance. The grid side adopts virtual synchronous generator (VSG) control the storage system of wind

power generation systems. Through the parallel output ...

Multi-degree-of-freedom high-efficiency wind power generation system and its optimal regulation based on

short-term wind forecasting ... Owing to the existence of high frequency oscillations, it is easy to overshoot

the wind process through PID control. Fig ... repair, and the direct and indirect economic losses caused by yaw

failure, also ...

Recently, direct-driven offshore wind turbine has attracted more attention with the development of wind

power technology. The direct-driven wind power system will become the main trend of OWFs development in

the future thanks to their nice properties of eliminating the gearbox system and reducing noise impact and

costs [8].This is a huge advantage for offshore ...

This paper proposes a dual-loop back-to-back converter coordination control scheme with a DC-side voltage

as the primary control target, along with a CROW unloading control strategy for low voltage ride-through

(LVRT) capability enhancement. The feasibility and effectiveness of the proposed system topology and

control strategy are verified through ...

The rapid development of wind energy systems is a direct response to the growing need for alternative energy

sources [1].Data obtained from the global wind energy council (GWEC) [2] reflect an increase in installed

global wind capacity to about 651 GW at the end of 2019 as shown in Fig. 1.This represents a 10% increase in

global wind capacity compared to ...

Low voltage ride through (LVRT) is one of the important indicators. Aiming at the problem of grid-side
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voltage sag, a new type of joint control strategy based on unloading circuit and parallel ...

The manuscript presents the smart view of hybrid PV-wind power generation system by implementing the

fuzzy logic at required stages for exploiting the maximum efficiency of the renewable system. The extracted

power is processed through quadratic boost converters(QBC) and multi-level inverters for efficient

maintenance of power quality and ...

Because the characteristics of wind turbines are very different from those of conventional power plants, this

development affects many aspects of power system operation and control, such as protection, frequency

control, system balancing, transient stability, and voltage stability and control [1], [2], [3].

This paper builds a simulation model of the power generation system in MATLAB/Simulink, and does a

harmonic spectrum analysis of the grid-connected current. The simulation results show ...

Develop a robust economic model predictive control for wind power generation system. ... In a grid-connected

DFIG system, the major task is to realize variable speed constant frequency, through pitch angle control and

generator torque control (Kong et al., 2022b). A reliable control system should provide higher power

generation, lower stress on ...

Addresses wind power systems on both control strategies and topologies; Studies comprehensively wind

power system models, dynamic characteristics, and performance ...

Jiang et al. obtained the optimal power rating of each subsystem by conducting an economic analysis in which

the wind curtailment, hydrogen price, wind power output, and wind power fluctuation amplitude are all

considered [24]. Leahy et al. designed a new comprehensive analysis model for an offshore wind power

hydrogen production system [25 ...

Unlike photovoltaic power generation, wind power generation has the advantage of being able to generate

power even at night. Permanent Magnet Synchronous Generator (PMSG)-based variable-speed direct-drive

WPGSs are becoming more popular for large wind turbines with higher electric power ratings [10]. In contrast

to other types of WPGSs, those ...

The electrical machine widely used as a generator in wind power generation systems are the induction and

synchronous [6, 7]. These generators can operate with variable speed depending on the use of electronic

converters for the processing energy of generators. A machine that can be used in wind power generation

systems is the switched reluctance

The knowledge of actual time-varying availability of wind speed is essential for accurately determining

electricity generation in grid connected wind power plants [7].High voltage direct current transmission

(HVDC) has become a realistic approach for grid integration of wind farms because it has no stability limits
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[8].The IEEE standard 1549 defines the basic ...

He is a researcher in the wind energy research center at Korea Institute of Energy Research (KIER), Daejeon,

Korea. His research interests include wind power generation, power systems voltage and transient stability,

data processing for power systems security analysis, electricity market analysis, control design, and system

identification.

The main components of the wind farm are wind turbines, meteorological system, and electrical system

[].However, SCADA systems are helpful in remote monitoring, data acquisition, data logging, and real-time

control [].Remotely collect operation information from wind farm components and based on the information

collected, the control center performs the ...

The effective expansion of the power system demands the supply of energy to users with maximum worth and

reliability, low price, and without any interruptions while inspiring private businesses to contribute to these

reconfigured systems (Bosnjakovic et al., 2022; Zhao et al., 2022).Recently, wind turbines have entered the

industry as one of the most important parts ...

Here, the structure and basic principles of the direct-drive wind power system was studied, mathematical

model of the dq generator and converter using coordinate transformation was built, and control methods ...

In this work is performed a control method of the switched reluctance generator through simulation techniques

using mathematical models of the studied system. A wind ...

Abstract: This paper proposes control strategies for megawatt-level direct-drive wind generation systems

based on permanent magnet synchronous generators. In the paper, ...

Wind power generation is the most widely used way to use wind energy in modern times. Wind power

generation systems have shorter set-up time and can work continuously if the wind speed is enough [31-33] g.

5 is the typical framework of a wind power generation system. For a wind power generation system, the wind

turbine is a critical part.

This review briefly introduces how CMV causes damages to wind power generation system, and then

introduces CMV suppression strategies, including hardware-based and software-based methods. ... This CMV,

due to the direct connection between the pitch system and the main shaft, induces currents that damage the

main bearing [18]. As critical ...
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