
Generation speed requirements for wind
power direct drive

What is a variable speed direct drive wind turbine?

This type of wind turbine is known as the variable speed direct drive wind turbine and was introduced to

eliminate gearbox failure and transmission losses. The rotor is directly connected to the generator,implying

that the generator speed is equivalent to the rotor speed.

 

How does a direct drive wind turbine work?

A direct-drive wind turbine's generator speed is equivalent to the rotor speed, because the rotor is connected

directly to the generator. As the rotational generator speed is low, designers placed several magnetic poles in

the generator to achieve the appropriate high output frequency.

 

Are direct drive wind turbines relevant?

Currently,both categories are applied successfully and are therefore relevantunder the general term direct drive

wind turbine. In 2011,about 83% of the wind turbines that were operational were gearbox wind turbines

(Ragheb and Ragheb,2011) while the share of direct drive turbines was about 17%.

 

Are direct drive wind turbines better than a gearbox wind turbine?

They come up with three arguments. First,the costs for the offshore support structure for direct drive wind

turbines is lower than for gearbox wind turbines due to overall lower weight. Second,direct drive has more

potential for further improvement.

 

Is there a direct-drive version of a geared 5MW reference wind turbine?

In this work we develop an onshore direct-drive version of the geared 5MW reference wind turbine by NREL.

The presented direct-drive model is a fully consistent conversion of the geared design,intended to analyse the

differences in structural loads between the two concepts.

 

What is a variable speed wind turbine?

This type of wind turbine was introduced in 1991,and is known as the variable speed direct-drive wind

turbine. Direct-drive technology is the basis for direct-drive wind turbines; as Shown in the image below,the

synchronous generator is directly powered by the rotor.

Direct drive refers to a type of wind turbine design that eliminates the gears in a conventional wind turbine. In

a conventional, gear-driven turbine, the rotor blades spin a shaft which drives gears that drive a generator  a

direct drive design, the drive shaft spins the generator directly, causing it to spin at the same speed as the

turbine blades.

Figure 3 presents efficiency for different drive train concepts over a range of wind speed from 20% to 100%.

The PMDD concept with permanent magnet excitation of a direct drive generator ...
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In wind turbines operating with variable rotor and generator speed, a power converter is required to convert

generator power of continuously varying frequency into grid-compliant 50 Hz/60 Hz grid network power. In

the past decade different technology suppliers have either introduced or are developing systems enabling the

wind turbine rotor to operate at ...

This type of wind turbine is known as the variable speed direct drive wind turbine and was introduced to

eliminate gearbox failure and transmission losses. The rotor is directly ...

--This paper reviews the trends in wind turbine generator systems. After discussing some important

requirements and basic relations, it describes the currently used systems: the constant speed system with

squirrel cage ...

This paper presents a dynamic model for variable speed wind energy conversion systems, equipped with a

variable pitch wind turbine, a synchronous electrical generator, and a full power converter ...

The objectives of this paper are to investigate the feasibility of a 10 MW generator for a direct-drive wind

turbine and to compare the generator systems for pitch control and for active speed ...

cross-sectional area in respect to various other wind turbines, due to its direct-drive generator. This

direct-drive external rotor permanent magnet brushless generator system has been selected for this application

due to its power density, where a total system efficiency of 80% has been achieved over a large speed range. I.

INTRODUCTION

As a result, the CAGR of the new offshore wind installation in the next 5 years is projected to be 8.3%,

whereas that of onshore would be 6.1%. 2 Moreover, the dimensions and unit capacity of wind turbines are

getting larger. 3, 4 Some companies, such as Siemens Gamesa, Vestas, and General Electric, produce

high-power wind turbines of over 10 MW. 5-7 Currently, H260 ...

Direct-drive generators are an attractive candidate for wind power application since they do not need a

gearbox, thus increasing operational reliability and reducing power losses.

Six Northern Power 100 kW direct drive wind turbines produce power for Unalakleet, Alaska. The turbines

are owned by Unalakleet Valley Electric Cooperative. Photo courtesy STG Inc.

The EEDD technology has matured over the last decade and is now the dominant technology for low-speed

direct drive applications in the wind turbine market. 11 Enercon is the main supplier of this generator type,

accounting for more than 15% of the total market and 75% of direct drive applications currently installed. 7

Enercon''s prototype direct drive ystem E-126 14 ...
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There is growing need for the green, reliable, and cost-effective power solution for the expanding wireless

microelectronic devices. In many scenarios, these needs can be met through a small-scale wind energy ...

Set the main generator parameters which are the output power, the rated speed, the rated voltage at rated speed

and required frequency. Based on the winding configuration and a predetermined performance, select the

number of poles per slot ratio. ... "Optimal direct-drive permanent magnet wind generator systems for different

rated wind speeds ...

applications, including wind turbine generators. One major advantage of this is that although each generator is

custom designed, standard components are used wherever feasible, guaranteeing effi cient production and fast

deliveries. 1,3 MW 2-speed generator 1,5 MW doubly fed generator wind turbines dd 3 11.9.2003, 12:38:00

feasibility of a 10 MW generator for a direct-drive wind turbine and to compare the generator systems for

pitch control and for active speed stall control. The idea behind the active speed ...

The system structure of direct-driven wind turbines is analyzed and the main subsystem mathematical model

of direct-driven wind turbine are established, including wind speed model, aerodynamic ...

The target power and speed requirements for the direct drive wind turbine topology under investigation were 3

MW and 15 rpm, respectively. Detailed optimization of the proposed ...

Direct-drive technology is the basis for direct-drive wind turbines; as Shown in the image below, the

synchronous generator is directly powered by the rotor. A direct-drive wind turbine''s generator speed is

equivalent to the ...

The rotor connects to the generator, either directly (if it''s a direct drive turbine) or through a shaft and a series

of gears (a gearbox) that speed up the rotation and allow for a physically smaller generator.

Abstract: The aim of this paper is to review direct-drive generators and to suggest promising direct-drive

generator concepts for large wind turbines. Different large direct-drive generators ...

2. Direct-Drive Generator Concepts 2.1. Sizing Constraints A direct-drive solution couples the generator shaft

directly to the wind turbine pro-peller. Assuming the same mechanical output power from the wind turbine

blades, without an intermediary gearbox, the generator''s mechanical input speed is reduced and the torque is

increased.

As electric machines and drives are core components in wind turbines, it is a pressing need for researchers and

engineers to develop advanced electric machines and drives for wind power generation.

With elimination of gearbox, direct-drive wind power generation systems exhibit reduced manufacturing cost
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and gear-associated noise. Moreover, required regular maintenance for gearbox is eliminated. The EESM was

first introduced with a power rating of 0.5 MW in direct-drive variable-speed wind turbines by Enercon of

Germany in 1992 .

First of all, speeds of rotation of the turbine rotors are different: the speed of those which operate in open

current does not exceed a few rev/min, for example, flow turbines (water current ...
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