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Nota: Le dimensioni riportate sono relative ad un modello generico di turbina
di grande taglia. In base al modello di aerogeneratore selezionato in fase
esecutiva, tali dimensioni potranno variare rispettando comunque |'altezza

complessiva massima di 200 m (diametro del rotore, massimo 170 m; altezza
al mozzo, massimo 115 m).
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1 3 | 5 6 | } 8 9 10 11 12 13 14 15 16
Rotor CEnEEGr Typical Sound Power Levels ' Extreme load ‘
Tvoe 3-bladed. horizontal axis T | A h DFIG The sound power levels are presented with reference to the code IE_C 61400-11 ed. 3.0 (2012). The extreme loads for the design «
Pyp' : T d ype Synchronous, The sound power levels (Lwa) presented are valid for the corresponding wind speeds referenced
osition pwin to the hub height. Loadcase | =229 | FokN) | v | R (kN) | Fay (KN [ My (kNm) | My (kNm) | M2 | My (kNm)
Diameter 170 m Grid Terminals (LV) e factor (kN) (kNm)
i i Wind speed Up tp CE2SDN_ | 44 | 1688,55 | 55,55 | -7508,71 | 1689,47 | 4580,25 | 196184,46 | 412,39 | 196237,91
Swept area 22,698 m? sgvsv“i';”e nominal | 5 oMw/6.2 MW [m/s] 3 14|56 7 8 9 10 | 11 12 Giow V11.0_n_s7 ’ : ' : : ' : : ’
: — AM 0 92.0 | 92.0 | 94.5 | 98.4 | 101.8 | 104.7 | 106.0 | 106.0 | 106.0 | 106.0 | 106.0 V22 3bn | 10 | 153505 | 50,5 | -6826,1 |1535,88| 416387 | 1783495 | 3749 | 178398,1
Power regulation | tch & torque regulation with Voltage 690 V AM-1 92.0 | 92.0 | 94.5[ 98.4 | 101.8 | 104.7 | 106.0 | 106.0 | 106.0 | 106.0 | 106.0 N
9 variabl d 9 Characteristic load
T P AM-2 92019201945 984 1 101.8 | 104.7 1 106.0 106.0  106.0 | 106.0 | 106.0 Chaarr:c‘:t:r?s?ié: I?)st (maximum My bending moment load combination of groups N, E and T
Rotor tilt 6 degrees Frequency 50 Hz or 60 Hz AM-3 92.0 | 92.0 | 945|984 | 101.8 | 104.7 | 106.0 | 106.0 | 106.0 | 106.0 | 106.0 ’ b . ) ;
AM4 9201920 945984 | 101.8 | 104.7 | 106.0 | 106.0 | 106.0 | 106.0 | 106.0 ﬁccordlntg totCZL201i Sec.. 5_;12'12 or equivalent groups N-T according to IEC 61400-1 2006) have
— ———— AM-5 92.0 | 92.0 | 945 | 98.4 | 101.8 | 104.7 | 106.0 | 106.0 | 106.0 | 106.0 | 106.0 een estimated as shown in fable 4.
Tvoe Self-supportin Tvoe y Active AM-6 92.0 | 92.0 | 94.5| 98.4 | 101.8 | 104.7 | 106.0 | 106.0 | 106.0 | 106.0 | 106.0
yp PP 9 yp . N1 92.0 | 92.0 | 94.5 | 98.4 | 101.8 | 105.5 | 105.5 | 105.5 | 105.5 | 105.5 | 105.5 Load case Fu(kN) | Fy (kN) | Fz(KN) | Fyy (kN) | Mc(kNm) | My (kNm) | M, (kNm) | Mxy (kNm)
Blade length 83,5m Yaw bearing Externally geared N2 92.0 | 92.0 | 94.5 | 98.4 | 101.8 | 104.5 | 104.5 | 104.5 | 104.5 | 104.5 | 104.5
Max chord 45m Yaw drive Electric gear motors N3 92.01920(945|984|101.8 | 103.0 | 103.0 | 103.0 | 103.0 | 103.0 103.0 DICGZ_V42-5_ 1535,05 50,5 -6826,1 1535,88 | 4163,87 178349,5 374,9 178398,1
Aerodynamic — N4 92.0 [ 92.0 | 94.5 98.4 | 101.8 | 102.0 | 102.0 | 102.0 [ 102.0 | 102.0 | 102.0 Ll
profile Vaw brake Active friction brake N5 92.0 | 92.0 | 945 [ 98.4 | 101.0 [ 101.0 | 101.0 | 101.0 [ 101.0 | 101.0 | 101.0
- N6 92.0 | 92.0 | 94.5 | 98.4 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 :
Material G (Glassfiber) — CRP (Carbon N7 92.0 | 92.0 | 94.5] 984 | 99.0 | 99.0 | 99.0 | 99.0 | 99.0 | 99.0 | 99.0 Quasl-permanent load e - " - 102
Reinforced Plastic) Table 1: Acoustic emission, LusfdB(A) re 1 pWj(10 Hz to 10kHz)] Load_s according to GI__2010, con31d(_er1ng DLC 1.1 and 6.4 w:th a probability of gxceedance of pf=10
Surface gloss Semi-gloss, < 30 / 102813 Controller ' (equivalent to 1750 h in 20 years) with yF = 1.0 have been estimated as shown in Table 5:
. Siemens Integrated Control Wind speed [m/s] | 6 8 _ .
Surface color Light grey, RAL 7035 or Type System (SICS) ﬁm ? g;g ggg pf;0.01000 Tower loads at section
. - . . ection
: SCADA system MySite360 AM-2 87.6 | 93.9 Height from | Fx (KN | Fy (KN) | FXY | Fz (KN) | Mx (KNm) | My (KNm) | Mxy (KNm) | Mz (KNm)
Aerodynamic Brake AM-3 87.6 | 93.9 bottom (m) (KN)
Type Full span pitching Tower AM-4 87.6 | 93.9
1002.0 1002,4 119459,4
Activation Active, hydraulic Type Tubular steel / Hybrid AM-5 87.6 | 93.9 0 7 | 12315 g7 |-6629,52 | 18223,36 9 119805,99 | 4928,71
Hub heiaht 100m to 165 m and site- AM-6 87.6 | 93.9
ub heig specific N1 87.6 | 93.9 Fatigue load
Corrosion protection N2 87.6 | 93.9 The equivalent fatigue loads are provided for the design foundations in Table 6, calculated for 107
" - N3 87.6 | 92.7 cycles:
Load-Supporting Parts Surface gloss Painted N4 8761919
Semi-gloss, <30 /1S0-2813 N5 876 | 91.0 Load factor
Hub Nodular cast iron Light grey, RAL 7035 or N6 876 90.2 m | Fx(kN) | Fy (kN) | Fz (kN) | Mx (kNm) | My (kNm) | M (kNm)
Color White, RAL 9018 N7 87.6 | 89.3 1
Main shaft Nodular cast iron Table 2: Acoustic emission, Lu[dB(A) re 1 pW](10 Hz to 160 Hz)] JowerBotion 563,31 | 36163 | 177,3 | 22054,68 | 39810,03 | 1028341
Nacelle bed _ Tower Bottom 1 7 | 558,57 | 361,77 | 174,53 | 26918,71 | 50074,58 | 10803,68
frame Nodular cast iron Operational Data Low Noise Operations . ‘ . o .
Cut-in wind speed 3 mis The lower sound power level is also available and can be achieved by adjusting the turbines . . . .
. . controller settings, i.e. an optimization of rom and pitch. The noise settings are not static and can In the above table, the “m” values correspond to the Wéhler gradient, which has a value of m=4 for
_ 11.0 m/s (steady wind without be applied to optimize the operational output of the turbine. Noise settings can be tailored to time embedded steel and m=7 reinforcement in reinforced concrete.
Rated wind speed turbulence, as defined by of day as well as wind direction to offer the most suitable solution for a specific location. This ) )
Nacelle Cover IEC61400-1) functionality is controlled via the SCADA system and is described further in the white paper on Table 7 shows the mean fatigue loads for the design
Type Totally enclosed Cut-out wind speed 25 m/s NOiSZ R?ductior_\dOpet_ratioTls. F_urt?ermore, tailore? pfotvr\]/ell cubr_ves ca}[n bte provideddwhi_ch take wind TaE
- - speed into consideration allowing for management of the turbine output power and noise emission Fy (KN E. (kN F, (kN) | My (kNm) | My (kNm M, (KNm
Surface gloss S'eml gloss, <30/1502813 Restart wind speed 22 mis level to comply with site specific noise requirements. Tailored power curves are project and turbine factor (kN) v (kN) (kN) (kNm) y (KNm) (kNm)
Light Grey, RAL 7035 or specific and will therefore require Siemens Gamesa Siting involvement to provide the optimal 1 473,93 -6,23 | -6694,21 | 4669,6 56807,04 133,54
Color White, RAL 9018 solutions. The lower sound power levels may not be applicable to all tower variants. Please Initial preload:
Weight contact Siemens Gamesa for further information. 755 kN
Modul h ODrllﬁreerSetr:itC?Oc;]dules depending Typical Sound Power Frequency Distribution
odular approac Typical spectra for Lwa in dB(A) re 1 pW for the corresponding centre frequencies are tabulated below Dsco1
for 6 and 8 m/s referenced to hub height. - g
Dm,shell |
La tabella riporta le caratteristiche generali dell'aereogeneratori tipo impiegato nel progetto in oggetto, tra cui 10’1 :tcetr f':::d 63 | 125 | 250 | 500 | 1000 | 2000 4000 | 8000 Dscp2 ‘
le velocita di funzionamento utili al calcolo dello sadow flickering, gittata e visibilita (per la visibilita riferirsi AM 0 79.9 | 86.7 | 88.9 | 89.9 | 93.1 | 92.8  88.3 | 76.5 ‘ -
ioti i i i indi AM-1 79.9 | 86.7 | 88.9 |1 89.9 | 931 92.8 | 88.3 | 76.5 11k tsnel
apche alle caratterlstlche dmensmngh indicate a pag. 1 del presente elaborato) . AD 200867 889 T899 931 o2s 883 | 762 k
Si vedano a tal proposito gli elaborati: AM-3 79.9 [ 86.7 | 88.9 | 89.9 | 931 | 928 | 88.3 | 765
i i i) AM-4 79.9 | 86.7 | 88.9 |1 89.9 | 931 92.8 | 88.3 | 76.5
GRE.EEC.R.25.IT.W.09317.00.010 Relaz:pne tqcn/ca descr/tt/_va del progetto AMLE 00867 889 1899 931 558 885 | 765 \ J
- GRE.EEC.C.24.IT.W.09317.10.004 - Relazione di calcolo elettrico AM-6 79.9|86.7 | 88.989.9 | 931 | 928 883 | 765 & /
; ; i ; ; N1 79.9 | 86.7 889899 | 931 | 928 | 88.3 | 76.5
GRE.EEC.C.?S.IT.W.0931 7.00.028 - Relazione gittata massima elementi rotanti per rottura N2 709 867 889 899 931 928 883 | 765 Hiange
accidentale N3 79.9 | 86.7 | 88.9 |1 89.9 | 931 928 | 88.3 | 76.5
; : : : : N4 79.9 | 86.7 889899 | 931 | 92.8 | 88.3 | 76.5 ,
- GRE.EEC.R.26.IT.W.09317.05.015 - Rela2|_one sygh_gf}‘em shadow-flickering NG 709 867 889 899 931 928 883 | 765
- GRE.EEC.R.26.IT.W.09317.00.022 - Carte intervisibilita N6 79.9 | 86.7 | 88.9 | 89.9 | 93.1 | 92.8  88.3 | 76,5
N7 79.9 | 86.7 | 88.9 1 89.9 | 931 928 | 88.3 | 76.5 W,
Table 3: Typical 1/1 octave band spectrum for 63 Hz to 8 kHz at 6 m/s . flange |
Figure 2 lllustration of important dimensions
Power [kW] 11 oct. ft:::d 63 | 125 | 250 | 500 | 1000 | 2000 4000 | 8000
Wind Speed [m/s] Power [kW] 70¢ : Bars cage:
AM O 86.2 | 93.0 | 95.2 | 96.2 | 994 | 991 94.6 | 828 Bars cage information can be seen below
3.0 89 AM-1 86.293.0][952[96.2] 99.4 | 991 | 94.6 | 82.8 DIMENSIONS
3.5 178 AM-2 86.2193.0 /952|962 | 994 | 991 | 946 | 828 Dped (m) 50 Podestal diarmator
4.0 328 AM-3 86.2193.0 952 |96.2| 994 | 99.1 | 946 | 8238 N rows 2 NUmber of rows
4.5 522 AM-4 86.2 [ 93.0]952(96.2] 994 | 991 | 946 | 828 5 T35 Moan diamater of he 1
5.0 758 AM-5 86.2 | 93.0 | 952 | 96.2 | 994 | 991 946 | 8238 o > sioan damerer o e fover
55 1040 AM-6 86.2|93.0 | 952|962 | 994 | 991 | 946 | 82.8 ar 018 Umber of bars
6.0 1376 N1 86.2 | 93.0 | 95.2 | 96.2 | 99.4 | 99.1 | 946 | 8238 = (m)_ OMZ;‘O;' '\DA'S:a,”Cj t’ft‘z’:e“(;"‘gz
65 1771 N2 854 [ 93.2[ 956 | 95.1 | 985 | 99.3 | 945 | 833 ar metric etric of the threaded bars_
70 2230 N3 8461919 941/936| 970 | 97.8 | 93.0 818 Jext ducts (mm) 58 External diameter of protection ducts for threaded bars
. N4 8411910931926 | 96.0 | 96.8 | 92.0 80.8 Wtow (m) 0.350 Width of the tower flange
7.5 2758 : : : : : : : : -
N5 8359011921916 ] 950 | 958 | 91.0 79.8 Htow (m) 0.100 Thickness of the tower bottom flange
Zg ggg; 500 N6 83.0/89.2 19111906 | 94.0 948 | 90.0 78.8 Neck (m) 0.066 Neck thickness of the tower flange
9'0 2617 N7 82.4188.2|90.1|896| 93.0 | 93.8 | 89.0 | 77.8 Wtem (m) 0.662 Width of the upper template
: & 10 161820022 24 26 28 Table 4: Typical 1/1 octave band spectrum for 63 Hz to 8 kHz at 8 m/s Htem (m) 0.156 Thickness of the upper template
9.5 5166 Wind speed [m/s], hub height Jh,tem (mm) 51 Diameter of the holes of the upper template
10.0 5584 173 oct. band Wagro (m) 0.880 Width of the grout
10.5 5862 center freq. 10 125 | 16 20 25 31.5 40 50 63 80 100 125 | 160 Hgro (m) 0.160 Thickness of the grout layer (measured between lower faces of
11.0 6028 AM 0 433 46.3|49.6 | 52.7 | 55.7 | 60.9 | 63.9 | 701 | 743 | 77.8 | 80.1 | 82.0 | 83.2 : upper template and grout)
11.5 6117 AM-1 43.3 | 46.3 | 49.6 | 52.7 | 55.7 | 60.9 | 63.9 | 70.1 | 74.3 | 77.8 | 80.1 | 82.0 | 83.2 Hupp (m) 0.400 Height of concrete with different strength
12.0 6161 AM-2 43.3 | 46.3 | 49.6 | 52.7 | 55.7 | 60.9 | 639 | 70.1 | 74.3 | 77.8 | 80.1 | 82.0 | 83.2 Wilow (m) 0.613 Width of the lower template
12.5 6183 AM-3 43.3 | 46.3 | 49.6 | 52.7 | 55.7 | 60.9 | 63.9 | 70.1 | 74.3 | 77.8 | 80.1 | 82.0 | 83.2 Hlow (m) 0.117 Thickness of the lower template
13.0 6192 AM-4 43.3 | 46.3 | 49.6 | 52.7 | 55.7 | 609 | 639 | 701 | 743 | 77.8 | 80.1 | 82.0 | 83.2 Bhlow (mm) 51 Diameter of holes in the lower template
13.5 6197 AM-5 43.3 |46.3 | 49.6 | 52.7 | 55.7 | 609 | 639 | 701 | 743 | 77.8 | 80.1 | 82.0 | 83.2 Lbup (mm) 0.280 Top exposed length
14.0 6199 AM-6 43.3 | 46.3 | 49.6 | 52.7 | 55.7 | 609 | 639 | 701 | 743 | 77.8 | 80.1 | 82.0 | 83.2 Lblow (mm) 0.135 Bottom exposed length
14.5 6199 N1 43.3 | 46.3 | 49.6 | 52.7 | 55.7 | 609 | 639 | 70.1 | 743 | 77.8 | 80.1 | 82.0 | 83.2
15.0 6200 N2 433 | 46.3 | 496|527 | 55.7 | 60.9 | 63.9 | 70.1 | 74.3 | 77.8 | 80.1 | 82.0 | 832 Weem "
155 6200 N3 433 | 46.3 | 49.6 | 52.7 | 55.7 | 60.9 [ 63.9 [ 70.1 | 74.3 | 77.8 | 80.1 | 82.0 [ 832 e
16.0 6200 N4 43.3 | 46.3 | 496 | 527 | 557 | 60.9 | 63.9 | 701 | 74.3 | 77.8 | 80.1 | 82.0 [ 83.2 : .
165 6200 N5 43.3 | 46.3 | 49.6 | 52.7 | 55.7 | 609 | 639 | 701 | 743 | 77.8 | 80.1 | 82.0 | 83.2 ' R }Lh
17.0 6200 N6 43.3 | 46.3 | 49.6 | 52.7 | 55.7 | 609 | 639 | 70.1 | 743 | 778 | 80.1 | 82.0 | 83.2 R * El % 8 ‘ “
17'5 6200 N7 43.3 | 46.3 | 49.6 | 52.7 | 55.7 | 609 | 639 | 70.1 | 743 | 778 | 80.1 | 82.0 | 83.2 -~ s t f
1 8. 0 6200 Table 5: Typical 1/3 octave band spectrum for 10 Hz to 160 Hz at 6 m/s '_L } imew
- >, | fH(em,
18.5 6200 sl P [Hgre
19.0 6200 1;2;‘; f*::gd 10 |125| 16 | 20 | 25 [315| 40 | 50 | 63 | 80 | 100 | 125 | 160 - £
19.5 6200 AM 0 496 | 52.6 | 55.9 | 59.0 | 62.0 | 67.2 | 70.2 | 76.4 | 80.6 | 84.1 | 86.4 | 88.3 895 e RSO mR | (Lot
20.0 6200 AM-1 49.6 | 52.6 | 55.9 | 59.0 | 62.0 | 67.2 | 70.2 | 76.4 | 80.6 | 841 | 86.4 | 88.3 | 89.5
20.5 6080 AM-2 49.6 | 52.6 | 55.9 | 59.0 | 62.0 | 67.2 | 70.2 | 76.4 | 80.6 | 84.1 | 86.4 | 88.3 | 89.5 H flanges
21.0 5956 AM-3 49.6 | 52.6 | 55.9 | 59.0 | 62.0 | 67.2 | 70.2 | 76.4 | 80.6 | 84.1 | 86.4 | 88.3 | 895
21.5 5832 AM-4 496 | 52.6 | 55.9 | 59.0 | 62.0 | 67.2 | 70.2 | 764 | 80.6 | 84.1 A 86.4 | 88.3 | 89.5
22.0 5708 AM-5 49.6 | 52.6 | 55.9 | 59.0 | 62.0 | 67.2 | 70.2 | 76.4 | 80.6 | 84.1 | 86.4 | 88.3 | 89.5 & H
225 5584 AM-6 496 | 52.6 | 55.9 | 59.0 | 62.0 | 67.2 | 70.2 | 764 | 806 | 84.1 | 864 | 88.3 | 89.5 o
23.0 5460 N1 49.6 | 52.6 | 55.9 | 59.0 | 62.0 | 67.2 [ 70.2 | 76.4 | 80.6 | 84.1 | 86.4 | 88.3 | 895 T 1 Lbtow
235 5336 N2 50.6 | 53.6 | 56.9 | 60.0 | 63.0 | 66.6 | 71.4 | 757 | 795 [ 834 | 87.2 | 88.1[ 897 - '
24.0 5212 N3 50.6 | 53.6 | 56.9 | 59.9 | 628 | 66.3 | 71.1 | 75.2 | 78.8 | 825 | 86.1 | 86.8 | 88.2 L i
245 5088 N4 50.6 | 53.6 | 56.8 | 59.8 | 62.7 | 66.1 | 70.8 | 749 | 784 | 819 | 854 | 86.0 | 87.1 Wisw
25'0 4964 N5 50.6 | 53.6 | 56.8 | 59.8 | 62.6 | 659 | 70.5 | 745 | 779 | 81.3 | 846 | 85.1 | 86.1 T
- N6 50.6 | 53.6 | 56.8 | 59.7 | 62.5 | 65.7 | 70.3 | 741 | 774 | 80.7 | 839 | 84.2 | 850 r—l-‘ SIeTEMA OE NIvELS
N7 50.6 | 53.6 | 56.7 | 59.6 | 62.3 | 656 | 70.0 | 73.8 | 76.9 | 80.1 | 83.1 | 83.3 | 83.9 [ AV o
Table 6: Typical 1/3 octave band spectrum for 10 Hz to 160 Hz at 8 m/s Figure 3 Overall sketch of bars cage
) ) . ) ) ) ) ) For a detailed description of all modes, please refer to Flexible Rating Specification (D2316244). The scheme for upper and lower ends of bars is illustrated on Figure 4.
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Figure 4 Schemes for upper and lower ends of bars Sta ntec
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Threaded bars are as follows: GRE.EEC.D.99.IT.W.09317.03.001.01 - Tipico aerogeneratore
o 208 (104x2) bars with threaded ends
o BC can be used with bolt length between 3000mm and 4000mm (3000mm, 3500 and 4000mm). Keep in CLASSIFICATION: FORMAT: SCALE: PLOT SCALE: SHEET:
mind that the foundation is calculated with 4000mm bolt length.
o Each bar length is available according to both ISO and ASTM regulation
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