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Classification: Internal Purpose @ORDEX
Third octave sound power levels with serrated trailing edge — Mode 0

Mode O
hub height 105 m — 105.6 dB[A)

third octave sound power levels [dB{A)] at standardized wind speeds v,

Frequency Imfs am/s Smyfs 6m/s 7ms BEmys am/s iomfs 1imfs  12mfs

10Hz 376 388 423 467 481 485 415 485 485 ag.a
17 5Hz 424 435 a7z 516 530 533 53.3 533 533 533
16Hz 470 482 518 562 576 570 579 578 578 570
20Hz 514 525 561 605 619 623 523 623 623 623
25Hz 558 570 605 648 663 662 66.2 66.2 66.2 66.2
315Hz 598 611 650 694 708 717 717 717 717 717
A0Hz 658 670 694  73E 752 753 75.3 75.3 75.3 753
S0Hz 670 682 727 771 785 804 804 B804  BO4  #04
63 Hz 718 731 752 796 810 817 BLT L7 817 817
BOHz 748 760 788 833 847 845 B45 B4 845 845
100Hz 758 770  BOO  §53 @67 802 Bo.2 g0.2 892 892
125 Hz 780 702  B18 @63 @77 877 87.7 87.7 87.7 877
160Hz 813 E25 @40 93 907 890 890 800  B9.0 890
200Hz g0a 816  B49 833 807 903 803 80.3 003 903
250Hz 817 g20 @64  SOE 923 912 0132 0132 0132 012
315Hz 829 841  BAO 924 938 945 045 845 045 045
400 Hz 833 B45 @83 27 941 941 041 04.1 041 041
500Hz B20 832 B8O 924  93g 043 043 043 043 943
B30Hz 832 Ba4 #0640 954 063 06.3 06.3 06.3 6.3
B00Hz 825 B37 802 936 950 954 054 054 054 954
1000 Hz g38 S50 906 950 964 962 06.2 06.2 062 6.2
1250 Hz B34 E46 901 945 9858  o55 855 855 055 055
1600 Hz g28 841  BOE 943 956 045 045 4.5 045 045
2000 Hz B14 =26 BE1 925 838 833 833 833 833 933
2500 Hz 79.1 B03 857  ©01 915 013 013 013 013 013
3150 Hz 768 781  B15 858 873 836 886  BE6  BA6  HE6
4000 Hz 768 780 767  E11  §15 846 846  B46  BAE 346
5000 Hz 722 734 743 787 @01 738 798 708 7.8 793
B300Hz 625 87 727 771 785 796 796 706 796 796
2000 Hz 666 678 706 750 764 777 77.7 77.7 77.7 777
10000 Hz 627 630 6657 711 725 735 735 735 735 735
Total sound 840 952 808 1042 1056 1056 1056 1056 1056  105.6
power level
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Classification: | I P
assification: Internal Purpose ﬁﬂnﬂfx

Third octave sound power levels with serrated trailing edge — Mode 0

hub height 120m — 105.5 dB[A)
third cctave sound power levels [dB{a)] at standardized wind speeds v,

Frequency Imys 4m/s 5mys 6mys 7mys Bmy's amfs  10mfs 1imfs  12m/s

10Hz 376 391 426 ara 4E.1 485 285 485 28.5 az.4
12.5Hz az.a 438 475 52.0 53.0 53.3 53.3 53.3 53.3 333
16Hz a7.0 485 52.1 56.6 37.6 57.9 57.9 57.9 57.9 7.9
20Hz 51.4 528 56.4 608 61.9 62.3 62.3 62.3 2.3 62.3
25Hz 55.8 573 60.8 65.3 66.3 66.2 6.2 66.2 f6.2 66.2
315Hz 59.9 61.4 65.3 69.B 708 717 717 71.7 717 717
20Hz 63.8 67.3 £8.7 742 75.2 75.3 75.3 75.3 75.3 753
S50Hz 67.0 68.5 73.0 775 7E.5 80.4 80.4 80.4 80.4 80.4
63 Hz 719 73.4 75.5 B0.D 81.0 817 EL7 1.7 EL7 817
B0 Hz 748 76.3 78.2 BT 84.7 845 B4.5 B4.5 B4.5 845
100 Hz 75.8 773 B1.2 B5.7 26.7 89.2 g9.2 g9.2 g9.2 89.2
125 Hz 78.0 795 B2.2 BE.TF 87.7 87.7 B7.7 E7.7 7.7 87.7
160 Hz 813 828 B5.2 807 80.7 29.0 89.0 &8.0 9.0 29.0
200 Hz B0.4 g18 B5.2 8.7 90.7 90.3 90.3 803 0.3 90.3
250 Hz EL7 3.2 BE.7 a1z 92.2 912 912 91.2 912 912
315 Hz 829 B4.4 BE.3 9028 93.8 94.5 94.5 945 94.5 945
200 Hz 3.3 B4.B BE.6 83.1 94.1 94.1 94.1 8.1 94.1 941
500 Hz B2.0 835 BE.3 928 93.8 94.3 94.3 943 94.3 943
630 Hz 3.2 B4.7 £9.9 4.4 95.4 96.3 96.3 96.3 96.3 96.3
800 Hz 825 B4.0 BS.S5 a0 95.0 95.4 95.4 85.4 95.4 95.4
1000 Hz 83.8 85.3 20.9 85.4 96.4 96.2 96.2 96.2 96.2 96.2
1250 Hz 83.4 84.9 20.4 4.9 95.9 95.5 95.5 g5.5 95.5 955
1600 Hz g2.9 B4.4 20.1 46 95.6 94.5 94.5 845 94.5 945
2000 Hz g14 g2.0 8B4 2.8 93.8 333 833 83.3 83.3 333
2500 Hz 79.1 0.6 E6.D 205 915 913 913 91.3 813 913
3150 Hz 76.9 78.4 B1E BE.3 87.3 286 BE.6 BE.6 BE.6 256
4000 Hz 76.2 78.3 77.0 E15 2.5 246 846 B4.6 84.6 246
5000 Hz 722 73.7 T4.6 79.1 80.1 79.8 79.8 7.8 79.8 79.8
6300 Hz 8.5 70.0 73.0 775 7E.5 79.6 796 7.6 79.6 79.6
E000 Hz 66.6 68.1 70.9 75.4 76.4 77.7 77.7 77.7 77.7 77.7
10000 Hz 62.7 64.2 67.0 715 72.5 735 73.5 73.5 73.5 735
Total sound 4.0 85.5 100.1  104.56 1056  105.6 1056 1056 1056  105.6
power leval
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Cumulative Turbines Operating: All turbines are Vestas V90-3MW except Kilgarvin which
6 turbines, V52 0.85MW.

PUBLIC

Class 1
Document no.: 0005-5233 V01
2010-02-09

1/1 Octaves According to General

Specification V90-3.0 MW
VCS, 50 Hz

S DS VDD

TS 00055233 Ver 01 - Approved - Exported from DMS: 2011402-16 by KSTEA
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3.1.2 11 Octaves

V30-3.0 MW-VCS-50 Hz-Mode 0 - Hub Height 80 m

Wind speed 10 m 3 4 5 & 7 8 5 10 11 12 13
Power a7 2829 | 5724 | 10233 | 15996 | 22008 | 26999 | 29554 | 29966 | 3000 | 3000
11 octaves LWA | LWA | LWA | LWA [ LWA | LWA | LWA | LWA | LWA | LWA | LWA
[Hz] [dB{A)] | [dB{AI | [DB(A)] | [dB{A) | [dB{A]] | [dB{A)] | [HB{A)] | [HB(A)] | [dB(AN | [dB(A] | [dB{A]]

16 B4.1 65.2 B0.5 B0.5 62.3 B7.1 BT.1 66.5 B7.6 67.7 67.8

) £9.1 B7.1 70.0 76.5 80.8 B3.2 B3.5 823 826 827 828

63 789 6.6 821 85.7 897 91.8 92.3 91.3 9.0 91.1 91.2

125 BT.0 846 86.9 90.9 93.3 94.0 942 93.0 926 927 92.8

250 B9.1 833 9.5 24.0 96.1 97.3 96.9 95.5 95.2 95.3 95.4

500 1.1 M7 93.5 96.5 98.3 99.6 9.5 95.2 97.9 94.0 8.1

1000 92.3 923 95.9 99.1 1008 | 1018 [ 4007 | 1004 | 1001 | 1002 | 100.3

2000 1.1 9.1 94.6 982 | 1004 | 1005 | 100.4 | 992 98.6 9a.7 94.8

4000 BG.E 868 90.5 94.3 96.2 96.7 96.4 949 94.2 943 94.4

8000 755 752 79.1 83.7 857 B6.7 B6.5 85.0 84.2 843 844
Spectra Value 573 978 | 1008 | 1042 | 1061 | 107.0 | 1063 | 1056 | 1052 | 1053 | 1054

Table 3-2: Octaves for VB0-3.0 MW-VC5-50 Hz-mode 0, hub height = 80 m.

V30-3.0 MW-VCS-50 Hz-Maode 0 - Hub Height 105 m

Wind speed 10 m 3 4 5 & 7 8 5 10 1 12 13
Power 1144 | 3164 | B4TE | 11425 | 17564 | 23646 | 28353 | 29781 | 29994 | 3000 3000
11 octaves LWA | LwA | LWA | LWA | LWA | LWA | LWA | LwaA | LWA | LWA | LWA
[Hz] [9B{A)] | [dB{AN | [dB{AJ] | [dB(A]] | [dB{A)] | [B{A)] | [MB(A)] | [dBJAN | [dE(A]] | [dB(A]] | [HB(A]
16 642 64.3 B.6 61.3 659 6.5 67.4 663 B7.6 67.8 679
M5 69.3 67.3 0.8 7ra 809 832 B35 820 827 828 823
63 8.1 772 828 86.6 89.5 82.0 2.1 1.0 90.9 1.2 9.3
125 BG.8 847 876 ¥4 928 94.1 941 927 926 928 923
250 894 895 921 4.8 96.5 972 967 952 95.2 95.4 95.5
500 814 .8 4.3 973 99.1 596 59.3 378 378 981 982
1000 526 927 96.6 9.4 14 | 18 | 1045 | 1001 | 1004 | 1003 | 1004
2000 815 M5 95.4 29.0 99.9 100.5 | 1002 | 990 9.6 98.8 98.9
4000 BG3 872 M2 95.1 958 96.7 961 ME 432 94.4 945
g000 757 757 20.0 846 856 B6.T B6.3 847 8432 844 845
Spectra Value 882 982 | 16 | 1050 | 1064 | 107.0 | 4067 | 1053 | 1052 | 1054 | 1055

Table 3-3: Octaves for V90-3.0 MW-VCS5-50 Hz-mode 0, hub height = 105 m.
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Document no.: 0005-5233 V1

1M1 Octaves According to General Specification

PUBLIC

Date: 2010-02-08

'II'S;I:CT':I::I?E IEG{::n:':H;fetiEuﬁnn \igggeaﬁndiiﬂ? Page EL:;EE:
V90-3.0 MW-VCS-50 Hz-Mode 0 - Hub Height 90 m
Wind speed 10 m 3 4 5 [ 7 8 ] 10 1 12 13
Power 1046 | 2974 |6034 |10743 | 16676 | 22717 | 27586 | 29694 | 29978 | 3000 | 3000
11 octaves WA [wA [twA [wA |[LwA |LwA |LwA [LwA |LWA [LwWwA |LwA
[Hz] [dB(A)] | [DE(AN] | [DB(A) | [DB(A) | [DB(A)] | [DB(A)] | [MB(A]] | [dB{A]] | [dB(A)] | [dB(A)] | [dB{A]]
16 64.0 642 60.4 E0.8 63.8 66.8 673 66.4 B7.6 67.7 67.8
M5 69.1 671 0.5 74 80.8 832 836 B2.1 826 827 82.8
63 788 7.0 2.5 86.0 89.6 1.9 523 1.1 20.8 91.1 91.2
125 86.7 B4S BT.3 913 531 94.0 943 92.8 926 927 92.8
250 892 B9.3 91.8 943 96.2 973 969 953 952 95.3 95.4
500 9.2 917 939 96.8 98.6 99.6 99.5 58.0 978 38.0 5981
1000 52.4 524 96.3 99.4 AMA | 1018 (4017 [1002 | 4004 | 1002 | 1003
2000 93 4.3 85.1 385 1000 | 4005 | 4004 | @90 956 387 98.8
4000 86.7 7.0 0.9 946 96.0 96.7 96.4 947 942 943 944
8000 75.5 755 9.7 24.0 85.6 86.7 86.5 848 842 843 844
Spectra Value 58.0 580 1013 | 1045 | 1062 |1070 |4108s | 1054 [4052 | 1053 | 1054
Table 3-4: Octaves for VO0-3.0 MW-VCS5-50 Hz-mode 0, hiub height = 90 m.
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General Specification
Vestas V52-850 kW
50/60 Hz

OptiSpeed® — Wind Turbine
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D .: 848508 V10 Drate: 2008-10-08
ceamentne General Specification Vestas V52-850 kW OptiSpeed® Je.. 1

Issued by: Technology R&D. Wind Turbine Type: General Spec.

1.1 0pti5peed® Description

OptiSpeed®, also called Vestas Converter System (VCS), ensures a steady and
stable electric power supply from the turbine.

VCS consists of
» an effective asynchronous generator with wound rotor and sliprings.

= 3 power converter with Insulated Gate Bipolar Transistor (IGBT) switches.
= contactors and protection.

VS enables variable speed operation in a range of approx. 60 % of nominal RPM.
VCS along with the pitch regulation OptiTip®, ensures energy optimisation, low
noise operation and reduction of loads on the gearbox and other vital components.

VCS controls the cument in the rotor circuit in the generator. This gives precise
control of the reactive power and gives an accurate and precise connection between
the generator and the grid.

1.2 Type Approvals

The V52-850 KW OptiSpeed® turbine is currently approved according to the
following standards:

Country Design criteria Conditions Hub height [m]
Denmark Tekmnsi‘gﬁ;. dlag R”“ﬂu': '1‘:’3?3',3'333 40, 44, 49, 55, 60, 65, T4
Germany DIBt ZZZ:: Illll 50, ::: :i. 86
Holland NVH11400/0 Class I, 36.5, 40, 44, 49, 55, 60, 65, 70
ic Cissa P svens

1.3 Climatic Conditions

The V52-850 kW OptiSpeed® turbine is as standard designed for operation in
ambient temperatures ranging from -20°C to +40°C. The turbine will be put in
PAUSE-mode outside these temperatures. Restart-temperatures after stop on
lower/upper ambient temperature limit are -20°C and +38°C accordingly.

Special precautions must be taken outside the standard operating temperatures.
See section 1.7 "General Reservations" as well as Low Temperature (LT) appendix
(Vestas doc. no. 946307) and High Temperature (HT) appendix (Vestas doc. no.
951614).

The turbines can be placed in wind farms with a distance of at least five times the
rotor diameter (260 m) between the turbines. If the turbines are placed in one row,
perpendicular to the predominant wind direction, the distance between turbines
must be at least 4 rotor diameters (208 m).

A relative humidity of 100 % is acceptable max. 10 % of the time.

General comosion classes. nacelle:
Protection against intemal corrosion, according to 1S5S0 12944, Class C3/High.
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Document no.: 848508 V10

Issued by: Technology R&D. Wind Turbine

General Specification Vestas V52-850 kW DptiSpeed®

Date: 2008-10-08
Class: 1
Type: General Spec.

2.4 Noise Emission Plots
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