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1 Intggd %ﬂﬁfbssor Free Version
1.1 General

This document summarizes the acousticemission characteristics of the 5.x-158 50Hz wind turbine for all
available modes of operation, including apparent sound power levels Lway, as well as uncertainty levels
associated with the sound power levels, and octave and 1/3™-octave band apparent sound power levels.

All provided sound power levels are A-weighted.

GE continuously verifies specifications with measurements, including those performed byindependent
institutes.

1.2 Wind Farm Noise Management (available as an option)

In noise-constrained areasit is often necessary to adaptthe wind turbine operation to satisfy far-field noise
limits. GE offers a dedicated Farm Noise Management system that provides greater flexibility and higher energy
yield than standard turbine controls. This advanced scheme allows to continuously adjust the farm operation
based on the environmental variables that influence farm noise emission, essentially wind speed and wind
direction.

The Wind Farm Noise Management package includes the following service and hardware:

e Parklevel noise propagation modeling and optimization of wind farm operation,

e Tablewith optimum turbine set-points across the park as a function of wind speed and wind
sector, and

® |[nstallation and commissioning of the Farm Noise Management Software Package.

2 Overview of Configurations

Thefollowing table presents an overview of the configurations associated with each nominalapparentsound
power level.

For each nominal sound power level, thereis a corresponding nominal rotor speed and in some cases several
nominalelectrical power levels. For example, 106 dBA can be achieved at 9.7 rpm with nominal electrical power
levels of 5300 kW or 5500 kW. Please note thatthe 120.9 m hub heightis not compatible with operating modes
104 and 105 dBA.

The electrical power rating values may vary with actual turbulent conditions on site. More detailed information
to the power performance can be found in the NRO power curve documents for this product.

The 105 dBA, 103 dBA, and lower NRO modes are intended and designed to achieve lower peak noise emission
levels while optimizing turbine power performance. The main objective isto provide sound power levels aligned
with the stricter noise emission requirements typically enforced during limited periods of time only. It is not
expected that wind turbines would permanently operatein a given NRO setting, but rather would switch from
Normal Operation to Noise Reduced Operation as needed for a fraction of the day. A continuous NRO activity
would require a dedicated assessment from GE.
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Nominal b 'ﬁI\l . Nominal Electrical Power (kW)

Sound P ii‘m ressor Free Versidf

PowerlLevel| Speed 101.0m 120.9m 150.0m 161.0m
(dBA) (rpm) Hub Height Hub Height Hub Height Hub Height
106.0 9.70 5300, 5500 5300, 5500 5300, 5500 5300, 5500
105.0 9.35 5300 N/A 5300 5300
104.0 9.00 4800, 5100 N/A 4500, 4800, 5100] 4500, 4800, 5100
103.0 8.54 4800 4500, 4800 4500, 4800 4500, 4800
102.0 8.20 4650 4500, 4650 4500, 4650 4500, 4650
101.0 7.66 4340 4340 4340 4340
100.0 7.22 4090 4090 4090 4090

Table 1: Overview of configurations for each apparent sound power level.

3 Apparent Sound Power Levels as a Function of Wind Speed

Thefollowing table presents calculated reference apparent sound power levels as a function of hub height wind

speed.
\al-\lrlill':dH;;i:i 106.0dBA 105.0dBA 104.0dBA 103.0dBA | 102.0dBA| 101.0dBA| 100.0dBA

(m/s) Mode Mode Mode Mode Mode Mode Mode
4 938 938 938 938 938 938 938
5 94.5 94.5 94.5 94.5 94.5 94.5 94.5
6 97.6 97.6 97.6 97.6 97.6 97.6 97.6
7 101.0 101.0 101.0 101.0 101.0 101.0 100.0
8 103.9 103.7 103.5 103.0 102.0 101.0 100.0
9 106.0 105.0 104.0 103.0 102.0 101.0 100.0
10 106.0 105.0 104.0 103.0 102.0 101.0 100.0
11 106.0 105.0 104.0 103.0 102.0 101.0 100.0
12 106.0 105.0 104.0 103.0 102.0 101.0 100.0
13 106.0 105.0 104.0 103.0 102.0 101.0 100.0
14 106.0 105.0 104.0 103.0 102.0 101.0 100.0
15 106.0 105.0 104.0 103.0 102.0 101.0 100.0

Table 2:Reference apparent sound power levels

The corresponding wind speed at 10 m height dependson hubheight. It can be calculated for a given surface
roughnessusing alogarithmic trend for wind shear:
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Typical values for on land surface roughness (z0) are 0.05 m, dependingon terrain conditions. Assuming this

surface roughness, wind speedsat 10 m height for each hub height arelisted in Annex|.

4 Octave Band Spectraand 1/3"9Octave Band Spectra

Octave band and 1/3“octave band apparentsound power level values are provided for all available operational
modes at different hub height wind speeds. The corresponding wind speeds at 10m height for all available hub
heights are provided in Annex|. Operationalinformation, including rated electrical power and rotor speed are
listed along with each set of spectra. Additionally, the list of compatible hub heights for each mode s also
provided.

4.1 5.x-158 -106.0 dBA Apparent Sound Power Level

The octave band spectraand 1/3rd octave band spectrain this section are applicable to the following nominal
electrical power,nominal rotor speed, and hub heights.

Hub Height (m) Nominal Rotor Speed (rpm) Nominal Electrical Power (kW)
101.0 9.70 5300, 5500
120.9 9.70 5300, 5500
150.0 9.70 5300, 5500
161.0 9.70 5300, 5500

“Simplified from IEC 61400-11: 2006 equation 7
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PDE Comprpssor _F_l:&ﬂgb; Octave Spectra [dBA]
Hub Height Wind

Speed [m/s] 4 5 6 7 8 9 10 11 12 13 14 15
16 539 540]| 563 594 62.0 64.5 64.5 64.5 64.5 64.5 64.5 64.5
32 674 673 69.6 72.8 75.5 78.0 78.0 78.0 78.0 78.0 78.0 78.0
63 763 771 79.2 82.0 84.6 87.2 87.2 87.2 87.2 87.2 87.2 87.2

125 830 850 871 89.0 91.0 92.6 92.6 92.6 92.6 92.6 92.6 92.6

Frequency | 250 | 868| 887| o18| 941 | 961 | 972 | 972 | 972 | 972 | 972 | 972 | 972

[HZ] 500 87.2| 877\ 917 95.5 98.3 99.7 99.7 99.7 99.7 99.7 99.7 99.7

1000 876 | 870| 906 95.1 98.7 101.3 101.3 101.3 101.3 101.3 101.3 101.3

2000 864 | 864 | 887 92.4 95.9 99.1 99.1 99.1 99.1 99.1 99.1 99.1

4000 809 | 822 840 86.6 89.1 91.7 91.7 91.7 91.7 91.7 91.7 91.7

8000 651 67.2 69.6 72.4 74.6 76.0 76.0 76.0 76.0 76.0 76.0 76.0

Total Sound Power

93.8 94.5 97.6 101.0 103.9 106.0 106.0 106.0 106.0 106.0 106.0 106.0
Level [dBA]

Table 3:5.x-158 - 106.0 dBA Octave Band Sound Power Levels as a function of wind speed
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SSO-l‘—El:eé%% ed 1/3"4-OctaveSpectra[dBA]

;"r:l','{’s;"’ight Wind Speed a4 5 6 7 8 9 10 11 12 13 14 15
125 406| 409| 432| 463 | 489 | s15| si1s| sis| s15| s15| s15| s1s

16 473| 474| 497| s28| s54| 579 | s79| s79| s79| s79 | s79| s79

20 526| 526| 549| s80| 606 | 631 | 631| 631 | 631 631 | 631| 631

25 573| 573| s96| 627 | 653 | 678 | 678 | 678 | 678 | 678 | 678 | 678

32 615| 616| 639| 670| 696 | 722 | 722 | 722 | 722 | 722 | 722 722

40 654| 654| 677| 709 | 736 | 761 | 761 | 761 | 761 | 761 | 761 | 761

50 684| 685| 708| 740 | 767 | 794 | 794 | 794 | 794 | 794 | 794 | 794

63 712| 718 739| 769 | 796 | 822 | 822 | 822 | 822| 822 | 822 822

80 736| 747| 767| 793 | 818 | 844 | 844 | 844 | 844 | 844 | 844 | 844

100 758| 77.4| 793| s16| 838| 861 | 861 | 861 | 861| 861 | 861 861

125 781| 802| 822| s41| 860 | 877 | 877 | 877 | 877 | 877 | 877 | 877

160 798| 820| 843| 860 | 879 | 892 | 892 | 892 | 892 | 892 | 892 | 892

200 811| 833| 859| 879 | 897 | 908 | 908 | 908 | 908 | 908 | 908 | 908

250 821| 840 871| 894 | 913 923 | 923 | 923 | 923 | 923 | 923 923

Frequency 315 827| 842| 878| 905| 926 | 936 | 936 | 936 | 936| 936 | 936 | 936
[Hz] 400 824| 833| 873| 906 | 929 | 941 | 941 | 941 | 941 | 941 | 941 | 941
500 825| 830| 870| 909 | 936 | 949 | 949 | 949 | 949 | 949 | 949 | 949

630 824| 826| 865| 908 | 939 | 955 | 955 955 | 955 | 955 | 955 | 955

800 g24| 821| 861| 904 | 939 | 960 | 960 | 960 | 960 | 960 | 960 | 960

1000 827| 821| 857| 902 | 939 | 965 | 965 | 965 | 965 | 965 | 965 | 965

1250 833| 825| 858| 904 | 940 | 970 | 970 970 | 970| 970 | 970 | 970

1600 824| 820| sa6| 889 | 925 957 | 957 | 957 | 957 | 957 | 957 | 957

2000 817| 818| 839| 876 | 911 | 943 | 943 | 943 | 943 | 943 | 943 | 943

2500 805 | 810| 829| s60| 892 | 923 | 923 | 923 | 923 | 923 | 923 923

3150 786| 797| 815| 841 | 869 | 897 | 897 | 897 | 897 | 897 | 897 | 897

4000 756| 770| 789| 815| 837 | 859 | 859 | 859 | 859 | 859 | 859 | 859

5000 715| 732| 753| 779 | 800 | 818 | 818 | 818 | 818 | 818 | 818 818

6300 648| 668 692| 719| 741 | 755 | 755 755 | 755 | 755 | 755 | 755

8000 5a2| s66| 593| 622 | 646 | 659 | 659 | 659 | 659 | 659 | 659 | 659

10000 | 401| 425| a57| 491 | s18| 533 | 533 | 533 | 533 | 533 | 533 | 533
{:;;']s"""d PowerLevel | o 2| o45| 97.6| 101.0] 103.9] 106.0| 106.0| 106.0| 106.0| 106.0| 106.0| 106.0

Table 4:5.x-158 - 106.0 dBA 1/3™ -Octave Band Sound Power Levels as a function of wind speed
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4.2 5.x-1§ﬁF t%?n% cl:_IeBsgt() ﬁgpger%}:.sslgﬁl nd Power Level

The octave band spectraand 1/3rd octave band spectrain this section are applicable to the following nominal
electrical power, nominal rotor speed, and hub heights.

Please note thatthe 120.9 m hub heightis not compatible with this operating mode.

Hub Height (m) Nominal Rotor Speed (rpm) Nominal Electrical Power (kW)
101.0 9.35 5300
120.9 N/A N/A
150.0 9.35 5300
161.0 9.35 5300

A-weighted Octave Spectra [dBA]

'["n:‘?s;mght Wind Speed 4 5 6 7 8 9 10 11 12 13 14 15
16 539| s40| s63| 594 | 617 | 635 | 635| 635 635| 635| 635| 635
32 674| 673| e96| 728 | 753 | 769 | 769 | 769 | 769 | 769 | 769 | 769
63 763| 771| 792| 820 | 844 | 862 | 862 | s62| 82| 82| 862 | 862
125 830| 850| 871| 890 | 908 | 919 | 919| 919| 919 | 919 | 919 | 919
Frequency 250 868| 887 918| 941 | 959 | 966 | 966 | 966 | 966 | 966 | 966 | 966
[Hz] 500 872| 877 917| 955 | 980 | 989 | 989 | 989 | 989 | o989 | 989 | 989
1000 876| 870| 906| 951 | 985 | 1001| 1001| 1001| 1001]| 1001| 1001| 1001
2000 864| 864| 887 | 924 | 957 | 977 | 977 | 977 | 977 | o977 | 977 | 977
2000 809| 822| 840| 866 | 889 | 904 | 904 | 904 | 904 | 904 | 904| 904
8000 651| 672| 696| 724 | 744 752 | 752 | 752 | 752 | 752 | 752 | 752
[Tc‘l’;']%“"d PowerlLevel | o3 g| oa5| 97.6| 101.0| 103.7| 105.0| 105.0| 105.0| 105.0| 105.0| 105.0] 105.0

Table 5:5.x-158 - 105.0 dBA Octave Band Sound Power Levels as a function of wind speed
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SSO-l‘—El:eé%% ed 1/3"4-OctaveSpectra[dBA]

;"r:l','{’s;"’ight Wind Speed a4 5 6 7 8 9 10 11 12 13 14 15
125 406| 409| 432| 463 | 487 s05| sos| sos | sos| sos | so5| s05

16 473| 474| 497| s28 | s52| 569 | 569 | 569 | s69| s69 | 569 | 569

20 526| 526| 549| 580 | 604 | 621 | 621| 621 | 621| 621 | 621 | 621

25 573| 573| s96| 627 | 651 | 668 | 668 | 668 | 668 | 668 | 668 | 6638

32 615| 616| 639| 670 | 694 | 711 | 711 | 71| 71| 71| 711 | 711

40 654| 654| 677| 709 | 734 | 750 | 750 | 750 | 750 | 750 | 750 | 750

50 68.4| e85| 708| 740 | 765 | 783 | 783 | 783 | 783 | 783 | 783 | 783

63 712| 718| 739| 769 | 793 | 812 | 812 | 812 | s12| 812 | 812 | 812

80 736| 747| 767| 793 | 816 | 834 | 834 | 834 | 834 834 | 834 | 834

100 758| 774| 793| 816 | 836 | 852 | 852 | 852 | 852 | 852 | 852 | 852

125 781| 802| 822| 841 | 858 | 870 | 870| 870 | s870| 870 | 870 | 870

160 798| 820| 843| 860 | 877 | 886 | 886 | 886 | 886 | 886 | 886 | 886

200 811| 833| 859| 879 | 895 | 902 | 902 | 902 | 902 | 902 | 902 | 902

250 821| 840| 871| 894 | o911 | 917 | o917 | o917 | 917 | 917 | 917 | 917

Frequency 315 827| 842| 878| 905 | 924 | 930 | 930 930 | 930 930 | 930 | 930
[Hz] 400 824| 833| 873| 906 | 927 | 934 | 934 | 934 | 934 | 934 | 934 | o934
500 825| 830| 870| 909 | 934 | 942 | 942 | 942 | 942 | 942 | 942 | o942

630 824| 826| 865| 908 | 937 | 947 | 947 | 947 | 947 | 947 | 947 | o947

800 824| 821| 861| 904 | 937 | 950 | 950 | 950 | 950 | 950 | 950 | 950

1000 827| 821| 857| 902 | 937 | 953 | 953 | 953 | 953 | 953 | 953 | 953

1250 833| 825| 858| 904 | 938 | 957 | 957 | 957 | 957 | 957 | 957 | 957

1600 824| 820| s46| 889 | 923 | 943 | 943 | 943 | 943 | 943 | 943 | o943

2000 817| 818| 839| 876 | 909 | 930 | 930 930 | 930 930 | 930 | 930

2500 805 | 810| 829| 860 | 889 | 909 | 909 | 909 | 909 | 909 | 909 | 909

3150 786| 797| 815| 841 | 866 | 883 | 883 | 883 | 883 | 883 | 883 | 883

4000 756| 770| 789| 815 | 835 | 848 | 848 | 848 | 848 | 848 | 848 | 8438

5000 715| 732| 753| 779 | 798| 808 | 808 | 808 | s08| so8 | 808 | 808

6300 648 | 668| 692| 719 | 739 | 747 | 747 | 747 | 747 | 747 | 787 | 747

8000 542| s66| 593| 622 | 644 | 652 | 652| 652 | 652 | 652 | 652 | 652

10000 | 401| 425| as7| 491 | s15| s26 | s26| s26 | s26| s26 | 526 | 526
{:;;']s"""d PowerLevel | o 2| o45| 97.6| 101.0| 103.7| 105.0| 105.0| 105.0| 105.0| 105.0| 105.0| 105.0

Table 6:5.x-158 - 105.0 dBA 1/3™ -Octave Band Sound Power Levels as a function of wind speed
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4.3 4.x/ %Pé;&g&gsgpﬁrlé\g% ll.'sell(}F1 Sound Power Level

The octave band spectraand 1/3rd octave band spectrain this section are applicable to the following nominal
electrical power, nominal rotor speed, and hub heights.

Please note thatthe 120.9 m hub heightis not compatible with this operating mode.

Hub Height (m) Nominal Rotor Speed (rpm) Nominal Electrical Power (kW)
101.0 9.00 4800, 5100
120.9 N/A N/A
150.0 9.00 4500, 4800, 5100
161.0 9.00 4500, 4800, 5100

A-weighted Octave Spectra [dBA]

;'::e':e[irgn';;]wmd 4 5 6 7 8 9 10 11 12 13 14 15
16 539| s540| 563| 594 | 615 | 624 | 624 | 624 | 624 | 624 | 624 | 624
32 674| 67.3| 696| 728 | 751 | 759 | 759 | 759 | 759 | 759 | 759 | 759
63 763 | 771| 792| 820| 842 | 853 | 853 | 853 | 853 | 853 | 853 | 853
125 830| 850| 871| 890| 906 | 913 | 913 | 913 | 913 | 913 | 913 | 913
Frequency | 250 868 | 887| 918| 941 | 957 | 960 | 960 | 960 | 960 | 960 | 960 | 960
[Hz] 500 872 | 877| 917| 955 | 978 | 982 | 982 | 982 | 982 | o982 | 982 | 982
1000 | 876| 870| 906| 951 | 983 | 989 | 989 | 989 | 989 | 989 | 989 | 989
2000 | 864| 864| 887| 924 | 954 | 962 | 962 | 962 | 962 | 962 | 962 | 962
a000 | 809| 822| 840| 866 | 887 | 893 | 893 | 893 | 893 | 893 | 893 | 893
gooo | 651| 672| 696| 724 | 742 | 745 | 745 | 745 | 745 | 745 | 745 | 745
I::i'l ?:;:‘1' Power 93.8| 945| 97.6| 101.0] 103.5| 104.0| 104.0| 104.0| 104.0| 104.0| 104.0| 104.0

Table 7:5.x-158 - 104.0 dBA Octave Band Sound Power Levels as a function of wind speed
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SSOJ‘-EI:&&%F"% ed 1/3"4-OctaveSpectra[dBA]

;"r:l','{’s;"’ight Wind Speed a4 5 6 7 8 9 10 11 12 13 14 15
125 406 | 409| 432| 463 | 485 | 494 | 494 | 494 | 494 | 494 | 294 | 494

16 473| 474| 497| 528 | s49| s58 | s58| s58 | s58| 558 | 558 | 558

20 526| 526| s549| s80 | 602 | 610 610| 610 610| 610| 610 610

25 573| 573| s96| 627 | 649 | 657 | 657| 657 | 657 | 657 | 657 | 657

32 615| 616| 639| 670 | 692 | 700 | 700| 700 | 700| 700| 700 | 700

40 654| 654| 677| 709 | 732 | 740 | 740 | 740 | 740 | 740 | 740 | 740

50 684| e85| 708| 740 | 763 | 773 | 773 | 773 | 73| TI3| T3 | 773

63 712| 718| 739| 769 | 791 | 803 | 803 | 803 | s03| 803| 803 | 803

80 736| 747| 767| 793 | 814 | 825 | 825| 825 | s25| 825 | 825 | 825

100 758| 774| 793| 816 | 834 | 844 | 844 | 844 | 844 | 844 | 844 | 844

125 781| 802| 822| 841 | 856 | 864 | 864 | 864 | 864 | 864 | 864 | 864

160 798| 820| 843| 860 | 875| 881 | 881 | 881 | 881 | 881 | 881 | 881

200 811| 833| 859| 879 | 893 | 897 | 897 | 897 | 897 | 897 | 897 | 897

250 821| 840| 871| 894 | 909 | 912 | 912 | 912 | 912 | 912 | 912 | 912

Frequency 315 827| 842| 878| 905 | 922 | 925 | 925| 925 | 925 | 925 925 | 925
[Hz] 400 824| 833| 873| 906 | 925 928 | 928 | 928 | 928 | 928 | 928 | 928
500 825| 830| 870| 909 | 932 | 935 | 935| 935 | 935 | 935 935 | 935

630 824| 826| 865| 908 | 935 939 | 939 | 939 | 939 | 939 | 939 | 939

800 g24| 821| 861| 904 | 935| 940 | 940 | 940 | 940 | 940 | 940 | 940

1000 827| 821| 857| 902 | 934 | 941 | 941 | 941 | 941 | 941 | 941 | 941

1250 833| 825| 858| 904 | 935 | 943 | 943 | 943 | 943 | 943 | 943 | 943

1600 824| 820| s46| 889 | 920 | 928 | 928 | 928 | 928 | 928 | 928 | 928

2000 817| 818| 839| 876 | 906 | 914 | 914 | 914 | 914 914 914 | 914

2500 805| 810| 829| 860 | 887 | 895 | 895 | 895 | 895 | 895 | 895 | 895

3150 786| 797| 815| 841 | 864 | 871 | 871 | 871 | 871 | 871 | 871 | 871

4000 756| 770| 789| 815 | 833 | 838 | 838 | 838 | 838 | 838 | 838 | 838

5000 715| 732| 753| 779 | 796 | 799 | 799 | 799 | 799 | 799 | 799 | 799

6300 648| 668| 692| 719 | 737 | 740 | 740 | 740 | 740 | 740 | 740 | 740

8000 sa2| s66| 593| 622 | 642 | 645 | 645| 645 | 645 | 645 | 645 | 645

10000 | 401| 425| 457| 491 | s513| s18| s18| s18| s18| s18| s18| 518
{:;;']s"""d PowerLevel | o 2| oa5| 97.6| 101.0| 103.5| 104.0| 104.0| 104.0| 104.0| 104.0| 100.0] 1040

Table 8:5.x-158 - 104.0 dBA 1/3™ -Octave Band Sound Power Levels as a function of wind speed
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Product Acoustic Specifications

4.4 4.x/5x- -103.0 dBA Apparent Sound Power Level

/%Péompressor ﬁreg%rswn
The octave band spectraand 1/3rd octave band spectrain this section are applicable to the following nominal
electrical power, nominal rotor speed, and hub heights.

Hub Height (m) Nominal Rotor Speed (rpm) Nominal Electrical Power (kW)
101.0 8.54 4800
120.9 8.54 4500, 4800
150.0 8.54 4500, 4800
161.0 8.54 4500, 4800
A-weighted Octave Spectra [dBA]
Hub Height Wind 4 5 6 7 8 9 10 11 12 13 14 15
Speed [m/s]
16 539 | s40| 63| 594 | 613 | 613 | 613 | 613 | 613 | 613 | 613 | 613
32 674| 673| 696| 728 | 748 | 748 | 748 | 748 | 748 | 748 | 748 | 748
63 763 | 771| 792| 820| 840 | 840 | 840 | 840 | 840 | 840 | 840 | s40
125 830| 850 871| 890 | 902 | 902 | 92| 902 | 92| 92| 92| 902
Frequency | 250 868 | 887| 918| 941 | 952 | 952 | 952 | 952 | 952 | 952 | 952 | 952
[Hz] 500 g72| 877| 917| 955| 973 | 973 | 973 | 973 | 973 | 973 | 973 | 973
1000 | 876| 870| 906| 951 | 978 | 978 | 978 | 978 | 978 | 978 | 978 | o978
2000 | 864| 864| 887| 924 | 951 | 951 | 951 | 951 | 951 | 951 | 951 | 951
a000 | 809| 822| 40| 866 | 884 | 834 | 834 | 884 | 884 | 834 | 884 | 884
gooo | 651| 672| 696| 724 | 738 | 738 | 738 | 738 | 738 | 738 | 738 | 738
Total Sound Power 93.8| 945| 97.6| 101.0] 103.0| 103.0| 103.0| 103.0| 103.0| 103.0| 1030| 103.0
Level [dBA]

Table 9:5.x-158 - 103.0 dBA Octave Band Sound Power Levels as a function of wind speed
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SSOJ‘-EI:&&%F"% ed 1/3"4-OctaveSpectra[dBA]

;"r:l','{’s;"’ight Wind Speed a4 5 6 7 8 9 10 11 12 13 14 15
125 406| 409| 432| 463 | 483 | 483 | 483 | 483 | 483 | 483 | 483 | 483

16 473| 474| 497| 528 | 547 | 547 | 547 | 547 | 547 | 547 | 547 | 547

20 526| 526| 549| 580 | 599 | 599 | 599 | 599 | 599 | 599 | 599 | 599

25 573| 573| s96| 627 | 646 | 646 | 646 | 646 | 646 | 646 | 646 | 646

32 615| 616| 639| 670 | 689 | 689 | 689 | 689 | 689 | 689 | 689 | 689

40 654| 654| 677| 709 | 729 | 720 | 729 | 729 | 729 | 729 | 729 | 7209

50 684| e85| 708| 740 | 761 | 761 | 761 | 761 | 761 | 761 | 761 | 761

63 712| 718| 739| 769 | 789 | 789 | 789 | 789 | 789 | 789 | 789 | 789

80 736| 747| 767| 793 | 812 | 812 | 812 | 812 | s12| 812 812 | 812

100 758| 774| 793| 816 | 831 | 831 | 831 | 831 | 831 | 831 | 831 | 831

125 781| 802| 822| 841 | 853| 853 | 853 | 853 | 853 | 853 | 853 | 853

160 798| 820| 843| 860 | 871 | 871 | 871 | 871 | 871 | 871 | 871 | 871

200 811| 833| 859| 879 | 889 | 889 | 889 | 889 | 889 | 889 | 889 | 889

250 821| 840| 871| 894 | 904 | 904 | 904 | 904 | 904 | 904 | 904 | 904

Frequency 315 827| 842| 878| 905 | 917 | 917 | o917 | o917 | 917 | 917 | 917 | 917
[Hz] 400 824| 833| 873| 906 | 919 | 919 | 919 | 919 | 919 | 919 | 919 | 919
500 825| 830| 870| 909 | 926 | 926 | 926 | 926 | 926 | 926 | 926 | 926

630 824| 826| 865| 908 | 929 | 929 | 929 | 929 | 929 | 929 | 929 | 929

800 824| 821| 861| 904 | 929 | 929 | 929 | 929 | 929 | 929 | 929 | 929

1000 827| 821| 857| 902 | 929 | 929 | 929 | 929 | 929 | 929 | 929 | 929

1250 833| 825| 858| 904 | 931 | 931 | 931 | 931 | 931 | 931 | 931 | 931

1600 824| 820| s46| 889 | 917 | 917 | 917 | 917 | 917 | 917 | 917 | 917

2000 817| 818| 839| 876 | 903 | 903 | 903 | 903 | 903 | 903| 903 | 903

2500 805| 810| 829| 860 | 884 | 884 | 884 | 884 | 884 | 884 | 884 | 884

3150 786| 797| 815| 841 | 861 | 861 | 861 | 861 | s61| 861 | 861 | 861

4000 756| 770| 789| 815 | 830 830 | 830 830 | 830| 830 830 | 830

5000 715| 732 753| 779 | 793 | 793 | 793 | 793 | 793 | 793 | 793 | 793

6300 648 | 668| 692| 719 | 733 733 | 733 | 733 | 733 | 733 | 733 | 733

8000 sa2| s66| 593| 622 | 638 | 638 | 638| 638 | 638 | 638 | 638 | 638

10000 | 401| 425| 457| 491 | s09 | s09 | so9| s09 | s09| s09| s09 | 509
{:;;']s"""d PowerLevel | o 2| oa5| 97.6| 101.0] 103.0| 103.0| 103.0| 103.0| 103.0| 1030 103.0| 1030

Table 10:5x-158 - 103.0 dBA 1/3™ -Octave Band Sound Power Levels as a function of wind speed
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4.5 4.x/5x- -102.0 dBA Apparent Sound Power Level

/%Péompressor ﬁreg%rswn
The octave band spectraand 1/3rd octave band spectrain this section are applicable to the following nominal
electrical power, nominal rotor speed, and hub heights.

Hub Height (m) Nominal Rotor Speed (rpm) Nominal Electrical Power (kW)
101.0 8.20 4650
120.9 8.20 4500, 4650
150.0 8.20 4500, 4650
161.0 8.20 4500, 4650
A-weighted Octave Spectra [dBA]
Hub Height Wind 4 5 6 7 8 9 10 11 12 13 14 15
Speed [m/s]
16 539 | 540| 563| 594| 605 | 605 | 605 | 605 | 605 | 605 | 605 | 605
32 674| 673| 696| 728 | 740 | 740 | 740 | 7240 | 740 | 740 | 720 | 740
63 763 | 771 792| s20| 832 | 832 | 832 | 832 | 832 | 832 | 832 | 832
125 830| 850 871| 890 | 896 | 896 | 896 | 896 | 896 | 896 | 896 | 896
Frequency | 250 868 | 887| 918| 941 | 945 | 945 | 945 | 945 | 945 | 945 | 945 | 945
[Hz] 500 872| 877| 917| 955 | 963 | 963 | 963 | 963 | 963 | 963 | 963 | 963
1000 | 876| 870| 906| 951 | 966 | 966 | 966 | 966 | 966 | 966 | 966 | 966
2000 | 864| 864| 887| 924 | o940 | 940 | 940 | 940 | 940 | 940 | 940 | 940
ao00 | 809| 822| s40| 866 | 876 | 876 | 876 | 876 | 876 | 876 | 876 | 876
gooo | 651| 672| e96| 724 | 731 | 731 | 731 | 731 | 731 | 731 | 731 | 731
Total Sound Power 93.8| 945| 97.6| 101.0] 102.0| 102.0| 102.0| 102.0| 102.0| 1020 1202.0| 1020
Level [dBA]

Table 11:5.x-158 - 102.0 dBA Octave Band Sound Power Levels as a function of wind speed
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SSOJ‘-EI:&&%F"% ed 1/3"4-OctaveSpectra[dBA]

;"r:l','{’s;"’ight Wind Speed a4 5 6 7 8 9 10 11 12 13 14 15
125 406 | 409| 432| 463 | 475 | 475 | 475 | 475 | 475 | a75| ars5 | 475

16 473| 474| 497| s28 | 539 | 539 | 539 539 | 539 539 539 | 539

20 526| 526| s549| 580 | s91| 591 | s91| 591 | s91| 591 | 591 | 591

25 573| 573| s96| 627 | 638 | 638 | 638 | 638 | 638| 638 | 638 | 638

32 615| 616| 639| 670 | 681 | 681 | 681 | 681 | 681 | 681 | 681 | 681

40 654| 654| 677| 709 | 720 | 721 | 721 | 721 | 721 | 721 | 721 | 721

50 68.4| e85| 708| 740 | 753 | 753 | 753 | 753 | 753 | 753 | 753 | 753

63 712| 718| 739| 769 | 782 | 782 | 782 | 782 | 782 | 782 | 782 | 782

80 736| 747| 767| 793 | 805 | 805 | 05| 805 | sos| 85| 805 | 805

100 758| 774| 793| 816 | 825| 825 | 825| 825 | s25| 825 | 825 | 825

125 781| 802| 822| 841 | 847 | 847 | 847 | 847 | 847 | 847 | 847 | 847

160 798| 820| 843| 860 | 865| 865 | 865 | 865 | 865 | 865 | 865 | 865

200 811| 833| 859| 879 | 882 | 882 | 882 | 882 | 882 | 882 | 882 | 882

250 821| 840| 871| 894 | 897 | 897 | 897 | 897 | 897 | 897 | 897 | 897

Frequency 315 827| 842| 878| 905 | 909 | 909 | 909 | 909 | 909 | 909 | 909 | 909
[Hz] 400 g24| 833| 873| 906 | 911 | 911 | o911 | o911 | 911 | 911 | 911 | 911
500 825| 830| 870| 909 | 916 | 916 | 916 | 916 | 916| 916 | 916 | 916

630 824| 826| 865| 908 | 918 | 918 | 918 | 918 | 918 | 918 | 918 | o918

800 g24| 821| 861| 904 | 918 | 918 | 918 | 918 | 918 | 918 | 918 | o918

1000 827| 821| 857| 902 | 917 | 917 | o917 | o917 | 917 | 917 | 917 | 917

1250 833| 825| 858| 904 | 919 | 919 | 919 919 | 919 | 919 | 919 | o919

1600 82.4| 820| s46| 889 | 905| 905 | 905 905 | 905 | 905 905 | 905

2000 817| 818| 839| 876 | 892 | 892 | 892 | 892 | 892 | 892 | 892 | 892

2500 805| 810| 829| 860 | 874 | 874 | 874 | 874 | 874 | 874 | 874 | 874

3150 786| 797| 815| 841 | 852 | 852 | 852 | 852 | 852 | 852 | 852 | 852

4000 756| 770| 789| 815 | 822 | 822 | 822 | 822 | s22| 822 | 822 | 822

5000 715| 732| 753| 779 | 786 | 786 | 786 | 786 | 786 | 786 | 786 | 786

6300 648| 668| 692| 719 | 726 | 726 | 726 | 726 | 726 | 726 | 726 | 7286

8000 52| s66| 593| 622 | 630| 630 | 630| 630 | 630 630| 630 630

10000 | 401| 425| 457| 491 | s00| s00 | so0| s00 | s00| s00| s00| s00
{:;;']s"""d PowerlLevel | o 2| oa5| 97.6| 101.0] 102.0| 102.0| 102.0| 102.0| 102.0| 102.0| 102.0] 102.0

Table 12:5x-158 - 102.0 dBA 1/3™ -Octave Band Sound Power Levels as a function of wind speed
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Product Acoustic Specifications

4.6 4.x/ %F@Jn}[?}égs‘é?ﬁrﬁé’% ll.'sell(}F1 Sound Power Level

The octave band spectraand 1/3rd octave band spectrain this section are applicable to the following nominal
electrical power, nominal rotor speed, and hub heights.

Hub Height (m) Nominal Rotor Speed (rpm) Nominal Electrical Power (kW)
101.0 7.66 4340
120.9 7.66 4340
150.0 7.66 4340
161.0 7.66 4340
A-weighted Octave Spectra [dBA]
Hub Height Wind 4 5 6 7 8 9 10 11 12 13 14 15
Speed [m/s]
16 539 | 540| 563| 596 | 596 | 596 | 596 | 596 | 596 | 596 | 596 | 596
32 674| 673| 696| 731 | 731 | 731 | 731 | 731 | 731 | 731 | 731 | 731
63 763 | 771 792| 822 | 822 | 822 | 822 | 822 | 822 | s22| 822 | 822
125 830| 850 871| 890 | 890 | 890 | 890 | 890 | 890 | 890 | 890 | 890
Frequency | 250 868 | 887| 918| 939 | 939 | 939 | 939 | 939 | 939 | 939 | 939 | 939
[Hz] 500 g72| 877| 917| 954 | 954 | 954 | 954 | 954 | 954 | 954 | 954 | 954
1000 | 876| 870| 906| 952 | 952 | 952 | 952 | 952 | 952 | 952 | 952 | 952
2000 | 864| 864| 887| 927 | 927 | 927 | 927 | 927 | 927 | 927 | 927 | 927
a000 | 809| 822| 840| 869 | 869 | 869 | 869 | 869 | 869 | 869 | 869 | 869
gooo | 651| 672| e96| 725| 725 | 725 | 725 | 725 | 725 | 725 | 725 | 725
Total Sound Power 93.8| 945| 97.6| 1010/ 101.0| 101.0| 101.0| 101.0| 101.0| 101.0| 101.0| 1010
Level [dBA]

Table 13:5.x-158 - 101.0 dBA Octave Band Sound Power Levels as a function of wind speed
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SSOJ‘-EI:&&%F"% ed 1/3"4-OctaveSpectra[dBA]

;"r:l','{’s;"’ight Wind Speed a4 5 6 7 8 9 10 11 12 13 14 15
125 406 | 409| 432| 466 | 466 | 466 | 466 | 466 | 466 | 466 | 466 | 466

16 473| 474| 497| 530 | 30| 530 | 530 530 | s30| 530 530 | s30

20 526| 526| s549| 582 | s82| s82 | ss2| ss2 | s82| s82| s82 | s82

25 573| 573| s96| 629 | 629 | 629 | 629 | 629 | 629| 629 | 629 | 629

32 615| 616| 639| 672 | 672 | 672 | 672 | 672 | 672| 672 | 672 | 672

40 654| 654| 677| 712 | 712 | 712 | T12| 712 | 72| T12| T2 | 712

50 684| 685| 708| 742 | 742 | 742 | 742 | 742 | 742| 782| 782 | 742

63 712| 718| 739| 771 | 7P| 77| 71| 771 | 77a| 7| 77| 771

80 736| 747| 767| 795 | 795| 795 | 795 | 795 | 795 | 795 | 795 | 795

100 758| 774| 793| 817 | 817 | 817 | 817 | 817 | 817 | 817 | 817 | 817

125 781| 802| 822| 840 | 840 | 840 | 840 | 840 | 840 | 840 | 840 | 840

160 798| 820| 843| 859 | 859 | 859 | 859 | 859 | 859 | 859 | 859 | 859

200 811| 833| s8s9| 877 | 877 | 877 | 877 | 877 | 877 | 877 | 877 | 877

250 821| 840| 871| 891 | 891 | 891 | 891 | 891 | 891 | 891 | 891 | 891

Frequency 315 827| 842| 878| 902 | 902 | 902 | 902 | 902 | 902| 902 902 | 902
[Hz] 400 g24| 833| 873| 903 | 903 | 903 | 903 | 903 | 903 | 903| 903 | 903
500 825| 830| 870| 907 | 907 | 907 | 907 | 907 | 907 | 907 | 907 | 907

630 824| 826| 865| 908 | 908 | 908 | 908 | 908 | 908 | 908 | 908 | 908

800 824| 821| 861| 905 | 905 905 | 905| 905 | 905 | 905 905 | 905

1000 827| 821| 857| 904 | 904 | 904 | 904 | 904 | 904 | 904 | 904 | 904

1250 833| 825| 858| 905 | 905| 905 | 905 905 | 905 | 905| 905 | 905

1600 824| 820| s46| 892 | 892 | 892 | 892 | 892 | 892 | 892 | 892 | 892

2000 817| 818| 839| 880 | 880 | 880 | 880 | 880 | 880 | 880 | 880 | 880

2500 8o5| 810| 829| 863 | 863 | 863 | 863 | 863 | 863 | 863 | 863 | 863

3150 786| 797| 815| 844 | 844 | 844 | 844 | 844 | 844 | 844 | 844 | 844

4000 756| 770| 789| 817 | 817 | 817 | 817 | 817 | 817 | 817 | 817 | 817

5000 715| 732| 753| 780 | 780 | 780 | 780 | 780 | 780 | 780 | 780 | 780

6300 648| 668| 692| 720 | 720 | 720 | 720| 720 | 720| 720 | 720 | 720

8000 sa2| se6| 593| 623 | 623 | 623 | 623| 623 | 623| 623 | 623 | 623

10000 | 401| 425| as7| 491 | 491 | 491 | 491 | 491 | 491 | 491 | 491 | 491
{:;;']s"""d PowerLevel | o:2| oa5| 97.6| 101.0] 1010 101.0| 101.0| 101.0| 101.0| 101.0| 101.0] 1010

Table 14:5x-158 - 101.0 dBA 1/3™ -Octave Band Sound Power Levels as a function of wind speed
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4.7 4.x/5x- -100.0 dBA Apparent Sound Power Level

/%Péompressor ﬁreg%rswn
The octave band spectraand 1/3rd octave band spectrain this section are applicable to the following nominal
electrical power, nominal rotor speed, and hub heights.

Hub Height (m) Nominal Rotor Speed (rpm) Nominal Electrical Power (kW)
101.0 71.22 4090
120.9 71.22 4090
150.0 71.22 4090
161.0 71.22 4090
A-weighted Octave Spectra [dBA]
Hub Height Wind 4 5 6 7 8 9 10 11 12 13 14 15
Speed [m/s]
16 539 | 540| 563| 589 | 589 | 589 | 589 | 589 | 589 | 589 | s89 | s89
32 674| 673 696| 723 | 723 | 723 | 723 | 723 | 723 | 723 | 723 | 723
63 763 | 771| 792| 816| 816 | 816 | 816 | 816 | 816| 816| 816 | 816
125 830| 850| 871| 884 | 884 | 884 | 884 | 884 | 884 | 884 | 884 | 884
Frequency | 250 868 | 887 918| 931 | 931 | 931 | 931 | 931 | 931 | 931 | 931 | 931
[Hz] 500 872 | 877| 917| 943 | 943 | 943 | 943 | 943 | 943 | 943 | 943 | 943
1000 | 876| 870| 906| 940 | 940 | 940 | 940 | 940 | 940 | 940 | 940 | 940
2000 | 864| 864| 887| 917 | o917 | 917 | 917 | 917 | 917 | 917 | o917 | o917
a000 | 809| 822| 840| 862 | 862 | 82| 862 | 862 | 82| 862 | 862 | 862
gooo | 651| 672| e96| 718| 718 | 718 | 718 | 718 | 718 | 718| 718 | 718
Total Sound P
al sound Fower 93.8| 945| 97.6| 100.0] 100.0| 100.0| 100.0| 100.0| 100.0| 100.0| 1200.0| 100.0
Level [dBA]

Table 15:5.x-158 - 100.0 dBA Octave Band Sound Power Levels as a function of wind speed
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SSOJ‘-EI:&&%F"% ed 1/3"4-OctaveSpectra[dBA]

;"r:l','{’s;"’ight Wind Speed a4 5 6 7 8 9 10 11 12 13 14 15
125 406| 409| 432| 459 | 4aso| 459 | 459 | 459 | 459 | 459 | as9 | 459

16 473 | 474| 497| s23 | s23| s23 | s23| s23 | s23| s23 | s23| s23

20 526| s526| s49| s75| s75| s7s | s7s| s7s | s7s| s7s | s75| 575

25 573| s573| s96| 622 | 622 | 622 | 622| 622 | 622 | 622 | 622 | 622

32 615| 616| 639| 665 | 665| 665 | 665| 665 | 665| 665 | 665 | 665

40 654| 654| 677| 704 | 704 | 704 | 704 | 704 | 704 | 704 | 704 | 704

50 684| e85| 708| 735 | 735| 735 | 735 | 735 | 735 | 735 | 735 | 735

63 712| 718| 739| 764 | 764 | 764 | 764 | 764 | 764 | 764 | 764 | 764

80 736| 747| 767| 789 | 789 | 789 | 789 | 789 | 789 | 789 | 789 | 789

100 758| 774| 793| 811 | 811 | 811 | 811 811 | s11| s11 | sr1| 811

125 781| 802| 822| 835 | 835| 835 | 835| 835 | 835| 835 | 835 | 835

160 798| 820| 843| 854 | 854 | 854 | 854 | 854 | 854 | 854 | 854 | 854

200 811| 833| 859| 870 | 870 | 870 | 870| 870 | s870| 870 | 870 | 870

250 821| 840| 871| 884 | 884 | 884 | 884 | 884 | 884 | 884 | 884 | 884

Frequency 315 827| 842| 878| 894 | 894 | 894 | 894 | 894 | 894 | 894 | 894 | 894
[Hz] 400 824| 833| 873| 893 | 893 | 893 | 893 | 893 | 893 | 893 | 893 | 893
500 825| 830| 870| 896 | 896 | 896 | 896 | 896 | 896 | 896 | 896 | 896

630 824| 826| 865| 895 | 895 | 895 | 895 | 895 | 895 | 895 | 895 | 895

800 g24| 821| 861| 892 | 892 | 892 | 892 | 892 | 892 | 892 | 892 | 892

1000 827| 821| 857| 891 | 891 | 891 | 891 | 891 | 891 | 891 | 891 | 891

1250 833| 825| 858| 893 | 893 | 893 | 893 | 893 | 893 | 893 | 893 | 893

1600 82.4| 820| s46| 880 | 880 | 880 | 880 | 880 | s80| 880 | 880 | 880

2000 817| 818| 839| 869 | 869 | 869 | 869 | 869 | 869 | 869 | 869 | 869

2500 805| 810| 829| 854 | 854 | 854 | 854 | 854 | 854 | 854 | 854 | 854

3150 786| 797| 815| 837 | 837 | 837 | 837 | 837 | 837 | 837 | 837 | 837

4000 756| 770| 789| 810 | 810| 810 | 810| 810 80| 810 810 810

5000 715| 732 753| 774 | 774 | 774 | 774 | 774 | 774| 774 | T74| 774

6300 648 | 668| 692| 713 | 713 | 713 | 713 | 713 | 73| 73| 73| 713

8000 s42| s66| 593| 616 | 616 | 616 | 616 | 616 | 616 | 616 | 616 | 616

10000 | 401| 425| as7| 482 | 482 | 482 | 482 | 482 | 482 | 482 | 482 | 482
{:;;']s"""d PowerLevel | o:2| oa5| 97.6| 100.0] 100.0| 100.0| 100.0| 100.0| 100.0| 100.0| 100.0| 100.0

Table 16:5.x-158 - 100.0 dBA 1/3™ -Octave Band Sound Power Levels as a function of wind speed
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The apparent sound power levels given above are mean values of representative batches of turbinesunder
evaluation. Uncertaintylevels are not included. The uncertainty levels Uc, 0p,Or and Ot associated with
measurementsand mean values are described in IEC 61400-11 and IEC/TS 61400-14.

For GE wind turbines, a typical value of op= 0.8 dB can be assumed.

Theuncertainties for octave and 1/3™-octave sound power levels are generally higher than for total sound
power levels. Guidanceis given in IEC 61400-11.

6 IEC61400-11andIEC/TS 61400-14 Terminology

Lwak is the wind turbine apparent sound power level (referenced to 10*W) measured with A-
weighting as a function of wind speed. Derived from multiple measurement reports per IEC 61400-
11, it is considered tobe a mean value.

Ucis the measurement uncertainty for acoustic testing as defined in IEC 61400-11. Itis not a
characteristic of the product, but ofthe measurement, and cannot be specified by GE. For average
testing conditions, typical values of ucare 0,7 dB - 1,0 dB.

oris the 5.x-158 unit-to-unit product variation according to IEC/TS 61400-14. It is a characteristic
of the product and can therefore be specified by GE (see chapter 5).

ORris the overall measurement testing reproducibilityas defined in IEC/TS 61400-14. It is not a
characteristic of the product, but of the measurements, and cannot be specified by GE. For typical
testing according to IEC 61400-11, a value of 0r=0,5 dBis widely accepted.

oTis thetotal standard deviation combining both orand Or (see IEC/TS 61400-14).
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IEC 61400-11, wind turbine generator systems part 11: Acoustic noise measurement techniques,

ed.2.1(2006-11), or ed. 3 (2012-11).

® |EC/TS 61400-14, Wind turbines - part 14: Declaration of apparent sound power level and tonality

values, ed. 1 (2005-03).

e  MNPT - Machine Noise Performance Test, Technicaldocumentation.

Annex | - 10 m Wind Speeds for all hub heights

10 m Wind Speeds for all hub heights

Hub Height Wind Speed [m/s] | 4 5 6 7 8 o | 10| 12| 12| 13| 18| 15
:!r::g :2;::: ?fll(:):_'oh::g[: f:;’r 28| 35| 42| 49| s6| 63| 70| 77| 84| 90| 97| 104
:’r::g ;':;?hi 1tf1lozg_'9h::g[:f:;’r 27| 34| 41| 48| s4| 61| 68| 75| 82| 88| 95| 102
:!r::g :2;::: ztfﬂ[r;_'oh::g[:f:;’r 26 | 33| 40| 46| 53| 60| 66| 73| 79| 86| 93| 99
:!r::g :2;::: ?&3&?%? 26 | 33| 39| 46| s2| so| es| 72| 79| 85| 92| o9s
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