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Clasificacion turbinas eolicas

FEDERICO SANTA MARIA

e Esquema

Mechanical power Electrical Power
Gearbox Power converter Power
Wind power rotor {optional) Generator {optional) transformer Supply grid
CQQ . ™| i
Power conversion Power Power conversion Power conversion &
& control transmission & control Power transmission

e Paso fijo:
— baja potencia
— Palas (aspas) fijas
— Con caja de engranajes
— Generador asincronico induccidén
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Clasificacidn turbinas e

FEDERICO SANTA MARIA

e Paso variable
— Mayor potencia
— Se orienta el angulo de las palas
— Mejor aprovechamiento de la energia del viento
— Cargas mecanicas menores, diseno mas liviano
— Freno hidraulico mas pequefio

e Velocidad fija
e Velocidad variable
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Clasificacion turbinas

e \Veloc

idad fija

— Gearbox y generador asincronico (estator a la red)

— Condensadores para potencia reactiva

— Altas corrientes para partida = partidor suave

lolag

UNIVERSIDAD TECNICA
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— Sobrecargas mecanicas = potencia eléctrica con fluctuaciones

@ Induction
generator
Grid
Gear- | I {
box
Pitch

Reactive
compensator

SCIG

Bateria de &

condensadores

By-pass
y-p S

(i

Transformador \
rrrd

Arranque suave Red

ELO-383

Seminario de Electronica

Industrial

ler semestre 2010



Clasificacion de turbinas
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e Velocidad fija

e iComo se controla la potencia generada?
— Pitch control
— Stall control
— Active Stall control

Power [PU] Stall control Power [PU]  Active Stall control Power [PU] Pitch control
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Clasificacion de turbinas
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e Velocidad variable
— Deslizamiento variable (entre 1y 10%)

— Se absorben golpes de viento, disminuye carga mecanica
sobre rotor

— Sistema Opti-Slipt ® Vestas: resistencia en rotor, sefales de
control por fibra 6ptica

@ Wounded Rotor
Induction
generator
Grid
Gear- I |
box
Pitch Resistance
control _
with PE Reactive
compensator
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Clasificacion turbinas

FEDERICO SANTA MARIA

e Generador doblemente alimentado
— Rotor conectado a la red por medio de convertidor
— Convertidor no maneja toda la potencia = pequeiio
— No se necesita banco de condensadores
— No es necesario partidor suave
— Control de potencia activa y reactiva

@ Doubly-fed
induction generator
Grid
Gear-
box
Pitch
AC DC
pc L AC

P ref Oref
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e Velocidad variable

O

Induction
generator
Grid
D
Gear- AC L ¢
box pe|— 1L AC
Pitch
e P Q,
DC
@ AC
Synchronous
Generator
Grid
Gear- 1 DC / .
box T AC
Pitch Q
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Clasificacion turbinas
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e Velocidad variable

@ g
Synchronou

Generator

Multi-polg

Pitch

@F’M-synchronous

Generator
Multipole

Grid

T DC ( Zj >
DC T AC

Pitch
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Clasificacion turbinas e
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Wind Energy

Mechaniecal Energy Source
input Fixed/Variable Speed
Transmission ‘ Gearbox |
____________________________________________________________________________ Heat loss
v v dump load
Machine Multipclar Synchronous Conventional | Induction Machines | T
type & Movel Machines Synchronous Machines
| Power
___________________________ e e e e I e e I conversion
; v v v s
Rot Wound Rotor Permanent Cage Wound Rotor or
alor (field control) Magnet Rotor M/C Brushless DF
Stator l Wound I | Wound | | Wound | | Wound ‘
------------------- e S B
Grid Large PE Large PE Large PE Small PE
connection converter converter converter converer
v
Electrical Energy Source
Output Fixed Frequency or DC
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Gracias por su atencion...
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Construccion parque eolico offshore
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e Costa danesa, 2002
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Construccion parque eolico offshore
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e Ensamblaje

BE 2003 © Gunnar Britse
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Construccion parque eolico offshore
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e Transporte
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Construccion parque eolico offshore
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e Montaje final
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Gracias por su atencion...
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