
Improvement of wind turbine power
generation performance

How to optimize wind turbine performance?

Identify the objectives, targets and optimization formulations. Present the design constraints, tools, models and

optimization algorithms. Discuss the challenges, issues and future developments in the design of HAWT's.

This paper presents a review of the optimization techniques and strategies applied to wind turbine performance

optimization.

 

Can advanced technologies improve wind power plant performance?

Advanced technologies are playing a pivotal role in enhancing the efficiency, reliability, and

cost-effectiveness of wind energy generation systems. This comprehensive review aims to explore the diverse

range of advanced technologies and their significant contributions to improving wind power plant

performance.

 

Why is optimization of wind power plant performance important?

In this context,the optimization of wind power plant performance is of paramount importance. Advanced

technologies are playing a pivotal role in enhancing the efficiency,reliability,and cost-effectivenessof wind

energy generation systems.

 

How efficient is wind energy utilisation?

Wind energy has received increasing attention in recent years due to its sustainability and geographically wide

availability. The efficiency of wind energy utilisation highly depends on the performance of wind turbines,

which convert the kinetic energy in wind into electrical energy.

 

Does CFD improve wind turbine performance?

This paper presents a comprehensive review of the state-of-the-art progress on optimisation of wind turbine

performance using CFD, reviewing the objective functions to judge the performance of wind turbine, CFD

approaches applied in the simulation of wind turbines and optimisation algorithms for wind turbine

performance.

 

Why do wind turbines have a robust optimization technique?

Another reason why the contemporary tendency is to construct a robust optimization technique is due to the

nature of the wind turbine optimization problem. In the case of performance optimization of wind turbine,there

are both continuous (e.g. chord,twist,pitch,yaw etc.) and discontinuous (number of blades,airfoil family etc.).

This paper proposes a strategy for performance improvement of small-scale wind turbine systems using

maximum power point tracking control (MPPT). In this study, wind-turbine systems which use permanent

magnet ...
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The power performance of a CFWT, however, is lower than that of a Savonius wind turbine; the C Pmax of a

CFWT is at most 0.1 [28], but that of a Savonius wind turbine can approach 0.25 [27] (Here, several studies

conducted using a closed test section wind tunnel with a high blockage ratio are not considered). Therefore,

multiple studies have been conducted to ...

The share of wind-based electricity generation is gradually increasing in the world energy market. Wind

energy can reduce dependency on fossil fuels, as the result being attributed to a decrease in global warming.

This paper discusses and reviews the basic principle parameters that affect the performance of wind turbines.

An overview presents the introduction and the background of ...

Savonius vertical axis wind turbines have simple structures, can self-start in environments with low wind

speed and strong turbulence intensity, and can be installed at low costs. Therefore, installation is possible in

urban centers with low wind speeds, which may contribute to the construction of a decentralized power

system. Savonius wind turbines are ...

The Wind Energy Technologies Office (WETO) works with industry partners to increase the performance and

reliability of next-generation wind technologies while lowering the cost of wind energy. The office''s research

efforts have ...

This paper presents a comprehensive review of the state-of-the-art progress on optimisation of wind turbine

performance using CFD, reviewing the objective functions to judge ...

The paper describes the control strategy development, design and experimental performance evaluation of a

fuzzy logic-based variable-speed wind generation system that uses a cage-type induction ...

Abstract Reliability improvement of wind turbine power generation is the key issue that can turn the wind

power into one of the main power sources to respond to the world power demands. The likelihood of fault

occurrence on wind turbine components is unavoidable, especially for large rotor modern wind turbines,

operating in harsh offshore environments.

Turbine performance, a pivotal factor in the wind energy conversion process, significantly influences the

power generation capacity, reliability, and cost-effectiveness of wind turbines. Turbines that exhibit high ...

Discover how advanced technologies are revolutionizing wind power plant performance in this comprehensive

review. From turbine design innovations to smart control systems and condition monitoring, learn how these

advancements are enhancing efficiency, reliability, and sustainability in wind energy generation.

This paper presents a review of the optimization techniques and strategies applied to wind turbine performance

optimization. The topic is addressed by identifying the ...
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Abstract. This study investigates how blade aerodynamic modifications, including leading edge roughness

(LER), influence wind turbine performance over their operational lifespan. It introduces a methodology

developed to examine the intricate relationship between blade erosion, blade enhancements, operations and

maintenance (O& M) events, ...

The power characteristic in Figure 11, which is depicted by the curve of wind turbine output power changing

with wind speed, is a significant indicator of the fundamental performance of a wind turbine. According to the

operation status of the wind turbine unit, data anomalies are split into three categories, and their typical

characteristics are as follows:

This paper itroduces the power quality improvement technique for grid connected wind power plant using

DSTATCOM with battery energy storage system (BESS). The proposed scheme mainly depends on the ...

Darrieus vertical axis wind turbine is classified as a lift-based power generation turbomachine. However, it is

burdened with the limitations of mid-range effic ... A comprehensive investigation on Darrieus vertical axis ...

Yet as operators focus on reducing wind energy''s levelized cost of electricity, they face a significant barrier:

The metrics typically used to assess wind farm performance don''t provide a clear picture of energy production

and the potential for improvement. There is a potential solution: Readily available turbine data can be

analyzed to reveal underperformance, ...

Above all vertical axis wind turbines, for their lower cost and independent on wind direction, Savonius rotor

takes the advantage to be more suitable for some implementation. Thus, many investigations have been carried

out to improve its efficiency. This study emphasizes on the effect of the overlap distance and the blade shape

on a helical Savonius wind turbine ...

In conclusion, innovations in wind turbine control systems have significantly advanced the performance and

reliability of wind energy generation. From predictive control algorithms to optimized pitch and yaw control

systems, these innovations have revolutionized the way wind turbines operate, leading to increased energy

capture, enhanced reliability, and ...

With the current increase in wind power penetration into the energy market, control and operation of wind

turbine generators becomes a major research topic.

As a result, it was confirmed that when VG was attached, the power generation performance was improved at

high wind speed, while the performance decreased at low wind speed. The power generation performance of a

2.3 MW wind turbine with VGs was improved by 4.83% at a wind speed of 10 m/s, and the total annual

energy production increased by 1.87 ...

In this paper, we attempted to measure the effect of Bach''s section, which presents a high-power coefficient in

Page 3/4



Improvement of wind turbine power
generation performance

the standard Savonius model, on the performance of the helical Savonius wind turbine, by observing the

parameters affecting turbine performance. Assessment methods based on the tip speed ratio, torque variation,

flow field ...

Improving wind turbine power generation also must involve an evaluation of individual turbines in specific

wind farms (see Figure 2). Yu Ding, Mike and Sugar Barnes professor in the Wm Michael Barnes''64

department of industrial and systems engineering at Texas A& M University, says, ''Analysis of the

performance characteristics of an individual wind ...

Wind energy outweighs other kinds of renewable energy for endless harvestable potential. The integration of

wind power into electric grids poses unique challenges because of its stochastic nature, causing a highly erratic

generation of power. It affects the power quality and planning of power systems. This article outlines technical

issues of wind power integration in ...

Perturb and Observe (P& O) is a commonly used algorithm for Maximum Power Point Tracking (MPPT) in

wind turbines. MPPT plays a critical role in enhancing wind turbine efficiency by ...

1 INTRODUCTION. Accurately predicting the power production is a complex but important topic for wind

energy industry. The turbine power performance depends on rotor design, control strategy, and in particular

the atmospheric conditions. 1, 2 In industrial applications, the 10-min binning method suggested by

International Electrotechnical Commission (IEC) ...
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