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1. OBIJETIVO

En el presente anexo al proyecto del parque edlico en régimen de autoconsumo Gran
Tarajal se presentan las fichas caracteristicas de las alternativas de aerogenerador de
mayor interés conforme al analisis de los requerimientos exigidos en el proyecto y el
estado actual del mercado de aerogeneradores. La opcion finalmente seleccionada se
determinara con el pertinente concurso de concurrencia publica de fabricantes de
aerogeneradores.

2. GAMA GAMESA

L B

ROTOR
Dimmetro B0 m oa'm 0 m 97 m N4 m
Areadebarido 5.0 m’ S5 m’ 6362 m* 7.330 m* 10.207 m*
Velocidad de gira 9.0 19.0mpm 9,0 19,0 rpm 9,0 19,0 rpm 96 T.2rpm 7.2 M.8rpm
PALAS
Nimerodepalas 3 E| 3 3 3
Longitud Fam 4i5m 44 m 44 5m Sbm
Perfil NALCA 6300 OU + FFA-W3 DU + FFA-W3 Gamesa Gamesa
+ FFA-W3
Materizl Fitwa dewirdrin Fihea de wirkrin Fikwra rie widrin Fihra de vidrin Fihra dr wirfrin
preimpregnadode  preimpregnado de  preimpregnado de  preimpregnadode  reforzada con
TESING BpOXY FESING BmEY resina epoy + fibra  resina epxy + fiora  resina de epoxi o
de carbona de carbono poliéster
TORRE
Tipo Modular Modular Modular Madufar Modular
Altura ED, 67.78 &7, 78, 90 55, 67,78, 90 78, 90,100, 104 80,93, 125 m
vy 100 m v 100 m yidom y120m ¥ segin
emplaz amiento
MULTIPLICADORA
Tipo 1 etapa planetaria 1 etapa planetaria 1 etapa planetaria 1 etapa planetaria 1 etapa planetaria
2 etapas de gjas 2 etapas de ejes Z ptapas de ejes 2 etapas de gjes 2 etapas de ejes
paral=ios parale=los paralelos paralelos paralelos
Ratio 1:100.5 {50 Hz) 1:100,5 {50 Hz) 1400.,5 {50 Hz) 1106,8 (50 Hz) 11285 {50 Hz)
11205 (60 Hz) 1:121.5 (&0 Hz) 1:120,5 (60 Hz) 11271 (60 Hz) 1:102,5 (&0 Hz)
GENERADOR 2.0 MW
Tipo Ceneracor dobiememe  Gensrador doblememe  Generador dobiemene Generador fobiemene  Generador soDiemens
slimentarin alrrentarin Aimentardn almentara almentarn
Potencia nominal 2.0 MW 2.0MW 2.0 MW 2.0 MW 2.0 MW
Tensidn B0V AL B90V AL 690 W AL B30 AL B90 W AL
Frecuencia S0Hz § 60 Hz SO Hz § 60 Hz SO Hz § 60 Hz SO Hz f 60 Hz SOHz /60 Hz
Clase de proteccion 1P 54 P54 1P 54 P o4 IP 54

0,95 CAP- 0,35 INO
&n todo el rango de
potencias®

Favlue de pusleiiia

0,95 CAP - 0,35 IND
en todo el rango de
potzncias®

0,95 CAP - 0,95 IND
en todo el rango de
potencias®

0,95 CAP- 0,35 IND
en todo & rango de
potencias®

0,95 CAP - 0,35 IND
en todo el rango de
potencias®
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Incremento c'e producdon

Ligl)
0

Cluse IEC 0] i Virediu 55
-
Posicion | Denominacion
1 Pala
5 Sistema de cambic
de paso
3 Buje
4 Cono
5 Rodamiento de pala
] Armzrio aléctrico
& Transmisor de rayos
Norma IEC [1] DIBt [2]
Clase IA IIA s WEII WZ I
Altura g =
7 i yi 7 7
buge [m) 60 |67 |78 | €0 | &F | 78 |100| 67 | 78 |100| €0 |67 | 78 | 100 | 60 | 67 | 78
cao O R I I I I
GH/ I N v | v |
GO0 S I IV BV I A I
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3. GAMA ENERCON (E 82)

Parque edlico asociado a la
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WIND ENERGY CONVERTER CHARACTERISTICS

E-82 E2 2MW
Rotor
Type EB2 E2
Rotor diameter 82 m
Swept area 281 m™
Power regulation Pitch
RPM 6 —18 min™
Cut in wind 25 mis
Cut out wind 28 — 3 mis
Survival wind speed 595 mis
Gear Box
Mot applicable | Mo gearbox
Blades
Manufacturer ENMERCON
Blade length 388 m
Material GRP (Epoxy)
Lightning protection included
Generator
Manufacturer ENERCON
Nominal Power 2000 kW
Type {model) Synchronous, direct-drive ringgenerator
Protection classification IP 23
Inzulation class F
Yaw System
Type 6 electrical motors
Yaw control Active (based on wind vane signal)
Yaw rate 0 5°%/sec
Controller
Manufacturer EMERCON
Type mMicroprocessor

Gnd connection

Via ENERCON inverter

Remote communication

ENERCON Remote Manitoring System

UPS

included

Braking System

Agrodynamic hrake

- three independent blade pitch
systems with emergency supply

- rotor brake

- rotor lock, locking at 30°

Tower
Hub heights 7&m 85m 98 m 108 m 138 m
Tower Siesl Steel + Steel + Sieel + Prefab | Steel + Prefab
(4 + F5) Prefab Prefab concrete concrete
concrete | concrete (2 +21) (2 +21)
(2 +158) (2+18)
Design Wind Il 1] I ] 1}
Class
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Weights

MNacelle, excl. Rotor and hub Approx. 18 to
Rotor incl. Hub/Main pin Approx. 55 to
Generator Approx. 62 to
Total Weight Approx. 135 to

Main carrier

Yaw drive
Annular generator
Blade adapter
Rotor hub
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4. GAMA VESTAS (V 90)

Wind

Speed [m)
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Technical specifications

) #oub controdlor
© ritch cylindors
© Blade hub
@ Main shalt

@ vil coaler

Q coarbax

© Mochemical disc brake

Q) service rane

© vairrop contraller
with comverter

@) virrasomic wind sensors

& High voliage transhormer
& Blde

© e beasing

@ kotor lock system

& 1ydranlic unit

D Muchine foundation

B vow gears

D) Compuosile dise coupling
B opisperd® generator

) Air cooler lor generator

Power curve VOO-1.8 MW E 2.0 MW
2500
2,250
2,000
1750 f—_
F 1,500
2 F
= 1250 7
.?. 1,008 7
TEO
GO0 /
50 b
n _"{ T T T
0 5 10 15 20
Wienl spesd (mys)
m— ] RN — 00D MW
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5. GAMA SERVION
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Design data Weight
HNominal power 2,050 kW Rotor blade Approx. 6.0t
Cust-im wind speed 3Emls  Macelle (with drive train Appros. T0.0t
HNominal wind speed 145 mfs Rotor heh Approx_ 170 t
Cut=ourt wind spead 50mis .
Restart sut-in wind speed nome Electrical system
Ep-gran' ng t=mperaturs range —20°C o +35°C Nominal power 2,050 kw
opfional b +M0°C il voltage 60 V (S0 Hz)IS75 W (60 Ha)
oo —30°C o +35°C -

Mominal frequency GO Hz/B0 Hz
Certification Generatar Couble-fed inductivn generator
Hub height Wind class ClIBt Wind zone Generator protection dass IF 54

s im1
tas-sam(s0Mz  IECIA WZ 4, GK I el e e E:g ::%
Bk L W, = Transformer Cast resin transformer (ITS) (50 Hz)
18=B0m* IEC 5 WE3 0l tramsforrmes (ETS) (50 Hz/60 Hz)
(basad on IEC 18}
*§0 He 25 OOV omiy. Sound power level
Bt Maximum sound power level 104.0 dE (&)
: Sound manzgement | Redusing the mazimum sound
Diarnster B20m power level in several stages
Rotor araa 5,781 m¥ Sound mamagement || Reducing the masimum socund
Rotor speed 85171 mint (+125%) power level in the partial load range
Pawer contrel Ele<trical pitch system p
OWET CUrve EleCirkcal poser §iWD

Rator blade 1000
Langth 00m 1780 Vil
Type Glass fibre-remforced plastic (aRF} 1590 !f{
Max. chard width 33m ¥y

1,000
Gear system 750 /f
Trpe Three-stage planstary/spur gearbox b /
Gear ratio i=approx. 106 (SO HzliB4 {60 ) 20
Type of suspension Three-point contact suspension " T 1 1T 1T 1T T 1T T 1T T T 11

a z 4 & & W
Wind speed at hub helght {mis)

LT

14 % 18 3@ 17 M 16
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Design data Weight
Hominal power 2,050 kW Rotor blade Approac. B.D £
Cut-in wind speed 30mfs  Nacelle (with drive train) Approx. 720
Mominal wind speed 125 mis Rator hub Approx. 19.0 ¢
Cut-out wind spesd MOmis .
Restart cut-in wind speed 22.0mis Electrical system
Operating temperatura range —20°Cto+35°C  Maominal power 1,050 kw
optional o +40°C  pyominal voltage 530 V (50 Hz)/S75 V (60 Hz)
ooy —30°C to +35°C . 2 g

Hominal frequency 50 HzfED Hz
Certification Generator Double-fad induction generator
Hub height Wind class DIBt Wind zone Generator protection class IF 54

= Spead range 970 — 1,800 min-! (50 Hz)
rmc D) N = 770-1,440 min- {60 Hz}
H_EE'ST.{ED Hz) WL AN = Transformer Cast resin transformer (ITS) {50 Hz)
78-B0m IEC 5 (based on WId4 GKI 0il transfurmer (ETS) (50 Hz/&0 Hz)
IEC IB), IEC A
98100 m*** EC 114 Wz 2 Sound power level
*unspedic. Maximum sound power level 103.2 da (A}
"0 Hr atso as OOV
=260 442 a5 CCV oniy. Sound management | Reducing the maximum sound
’ poeer level in several stages

Rotor Sound management Il Reducing the maximum sound
i —— power lavel in the partial load range
Rotor area 6,720 m* Power curve Hedrical power (W)
Rotor speed 7.5-15.0 min-t {+12.5 %) 2,000
Power control Hectrical pitch system 459 f

1,500 .IIIII
Rotor blade 7

1,250
Length 452m o0 /
Type Glass fibre-reinforced plastic (GRP) 750 a"'l
Max_ chord width 36m 500 ,lf

250 -l”f
Gear system = P
BN P T R o e T I e e e j

Type Three-stage planetary/spur gearbox 0 2 4 & B W 12 W 16 W W I M I
Gear ratio i = approw. 120,0 {50 Hz)/96,0 {60 Hz) Wind spsad at B Beight (mis)

Type of suspension

Three-point contact suspension
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Demign dala Weight
Homenizl power 20000 kW Koion blade Apgrac. U0 ¢
Q-1 wind speed 10ms  Nacale lwith drive t-ain) Approo. 720 ¢
Hominel wind ape=d 110 ms Fonoa huk Approx. 190
L ol weind spood 200 mds ;
Eactart rut-inwnd ierd Momi  Eleclrical system
{iparating tsmperatira range S gt e Nomimal power £, U0 b
spsiandl B0 nomnal votage B ¥ (0 HE)s i V [ B
Certification Rominal frequeacy &0 Hzf§0 H:
Gensrator Diouble-fed irduction g=aenato:
Huls [ ghi Wi Llass D13 Wil e :

‘ Genorator protection class P54
™.5-76.5 IEC IB - T AT * B mir-1 (5 Mol
a-E0m ICC 1o WE 20— 1,440 mir-1 (6D Hal
#8100 m IEC IE WLz Tramslom e Cax. resin bainsforame (TS} |50 Hel
e &1 K nly il transformer (k1 3) (90 Hz'ol Hzl

Fotor Soumd power level
Dizmatar 100.0m Mzximum sound power |zvz] 1038 dB iAl
knnr area TREd m! Lound menagerment | Reducing the maxinum sound
boor speed 70-139min? +125 %/ a e ";i’" ’“"‘*'“““‘9“:
ted Sound managamant Il Eegusing T T Soaun
TArasE Sl S puaver hevelin Uhe o fial bead raimge
Fotor blad= n
DWW CUFWE Bedrkal power f)
l=ngth ab.Ym
: ! : z i
Tgpe Glass fitre-rainforoed plastic (GRP S Fil
Wax. chord width IEM o #
Gear system . If
1
Type Thwaz-stage planewaryispur gearbox = f
Gesrratio i — eppros. 130 {501khH0S [G3 Rz '\.;ﬂ I,r"
Typeof saspension Threo prink contzct suspension 750 _I.-”'
I:l I I_.-FFIIII’- T T T T T T 1 T

0 I 4 & F W OO 4 1& 1B N 1N N X
W sl 2l e Beduli (1w
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6. GAMA ACCIONA

RO I¥ Y 24 TV 2IMH 231

Parque edlico

asociado a la planta
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AW1500

caracteristicas de

BW TV 1S3 BTS00 EWEEF1500
Rotor diameter Tom T EEm
'Wind clea [ECER IECEa+ ECHa
DPERATING DATA
Cut- i wind speed Ay 3.5mis Imi's
Cut-out wind speed 25 mufs 25 s I5 mis
Mominal poser 1,500 kW
Cold Westher Cperational -0 &+ 40FC
IETiperane r2npe [Lipnond}
ROTOR
Swept area 3,B4Em"° 4,587 m* S ZEam"
Mominal rotation speed 202 ipm 18 3rpm 5T rpm
Madirem sound level 1054 dBA TOa5 cias MBS das
Mominal tip speed Tims rasmis .7 ms
Power repulation Independent pitch regulsted with varizhle speed
DRIVE TRAIM
Gearba 3 stapes1 planetary, 2 arallel (helical)
Bearings Double spherical roiler bearings
Lubricxtion Presaare and splashwith oll coolersol fitter
TTCHEYSTRR
Pitchi bearings Double row four poirt contact
BrtusFinm ek dir
Fadsafies Elade Independers acomulatons on b
YRWN SYETES
Type Four pairit bell bearing evtemal pear
Sewhig g Exlmad
Braking system Hidranlic friction pads, pfus electo-memnical brale per motor drive
CENERATOR
Type & pailes, donble feeding
Frequency SOFED HI
winitape 12,000V (abie toelimingte shep-up transiomers

depending anwind kem loyout]
Spesd rarge 770 1,300 rpm 50 {Hr] 520 1,550 rpm 60 {Hr)
TOWER
Sieed hub height standerd options (m]  €0,80 £40,715,80 B0
Simel tower number of mecthns 3 3 E ]
Concrete Fash hetght standard options =) - 100 ¥00
LONCTED: TOWE MUMber 0f STons 5 &
MACELLE
welght {tons) 523t
Hubweght [tors] 152t
racelle dimensions EFm flength) 3.4 m fwidth] 41 m [height)
Transpartabiity One pance, rall-capable
SERVICEBRITY
Serykoe |t capacity 250kg
Ooboard oane hokt [t opdty Z50kg
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MAIN COMPONENTS

1 Rotor Blades 5 Gearbox 9 Wind Measuring System 13 Yaw Bearing
2 Hub 6 Disk Brake 10 Generator 14 Tower

3 Control System Monitoring 7 Generator Coupling T Yaw Drive

4 Main Shaft 8 Cooling Radiator 12 Hydraulic System
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