Appendix 11.4: Candidate turbine manufacturer’s noise emission data
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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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Blacklough Wind Farm and Stokane Permitted Single Turbine, Enercon, E92’s 2.35MW

Octaves at Maximum Sound Power Level

Excerpt from Test Report

According to "Technischen Richtlinien filr Windenergleanlagen, Tell 1: Bestimmung der Schallemisshonswerte"

Rewision 18, 2008,/02,/01 |Publisher: F-:rdnrg_c—uismaﬂ ‘Windenengie eV, Sresemanngplatz 4, O-24103 Kiel, Germany|

Excerpt from Test Report MRN15002

Acoustic Naide Emiddion of Wind Turbing Generator Engrcon E-92 Dperation Made O8DE

Jeeneral Informiation

|Technical Specifications [Manutacturer]

Fiotor Speed Range:

jGenerator Speed Range:

Marbine Manufacturer Enercom GmbH Rated Power 2350 KW
Dresiamip 5 Robor Déamster: 92 m
2B6E05 Aurich/Germany Hub Height Above Ground: sg24m
[Eerial Mumber: 920340 [Tovesr Diesipn,Material: Conical. Conorete
WTG Location: E 3400153 M 5543704 Powser Conbrok: “ariabel, Pitch
& dcitkanal SpecHications Rokor {Manufachuner) . Specifications Gear Boo and Generator | Manufacturer]
panufacturer of Rotor Blades:  Enercon GmibH Manufacturer of Gear Boo: nfa
Tvpe of Rotor Blades: E92-1 [Type of Gear Bow: n'a
Tilt Angle: 5 Manutaciurer of Generator: Enercon GmbH
piumber of Blades: 3 [Type of Generator: G-92 / 73-G1
5. 17 min’ 5-17min"

[Fenort Mo, Power Ferfarmance:

LK_E-92_23506\W_EMDs_berecnnet_vi0

Reference Postticn Aroustic Noise Emission Remarks
standardized
) Electrical
W) % ] Fower
ata Height of 10m
&mjs 1236 kW 102.6 dEyA)
Tm/s 1832 kW 103.7 cB{A)
Sound Power Level L g s )
Em/s 2155 KW 104.3 cB{A]
am/s > 95% P ated 104.7 cBi{A]
10m/s 4
&m/s 1226 KW ode  at 115 Hz
Additicn io Tonaliby 7 mys 1822 kW dde at 11E Hz
Mear Range K Zm/s 2155 kW ode  at 115 Hz
amjs = 95% P rated ode  at 1231 Hz
10m/s at ]
& mjs 1236 KW
Agdditican o Imgulski by 7mj's 1822 kw
Near Range K m Em/s 2155 kW
am/s > 95% P rated
10m/s 4
One-Third Octave Spedira Sound Pawer Level a1 Integer Wind Speed v10m =9 m/fsin d-EI.ﬂ.I
Frequency 50 63 an 100 1% 150 200 250 315 400 500 &3
i 7649 BO.5 B33 85.7 9l6 281 286 Bi.B B33 oos o0s g1s
Frequency BOO 1000 1350 REOD 000 =00 3150 2000 5000 E300 2000 10000
F s s 918 933 94.9 53.8 45 939 939 524 BE5.B 25.B Ta4 TL7T
Octave Spectra Sound Power Level at integer Wind Speed v10m = 3m/fs in dB{A)
Frequency ] 135 =0 SO0 1000 2000 4000 000
F a B5.7 93.9 540 %] S8.3 98.9 571 ]
Thits répart is excludivg by valid with manufacturer certificate dated 2015/01,/07.
These specifications do not replsce the report named sbosve (particularly for determination of sound propagations].
Remaris: 1 Onily one data set at a time in the operation noise of the WTG and in the background noise.
Deutsche WindGuard

Deutsche WindGuard Consulting GmbH

Didenb urger Strale 65
D-26316 Vanel
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Carrowleagh Wind Farm and Bunnyconnellan Wind Farm, Enercon E70’s, 2.3MW,
Octaves at Maximum Sound Power Level

- i -—a— - ] ___{E:I
- O O S N B e
WIND-consult e o
Inganieurgesallsehaft fir urmavsitschonanda Enarglewandiung mbH =alnhe=ll ]-'._:___-_:_-.-t-:_._'
Test Report
WICO 0495E206/01

Measurement of Noise Emission of
Wind Turbine (WT)
ENERCON E-70 E4 2.3 MW (Mode II)

in accordance with

IEC 61400-11 Ed.2 /1/

Location: Holtriem
{(Lower Saxeny)

Bargeshagen, 2006-03-16



Extract 1 Page 2 of 2

(One third octave sound power level at reference point v4o = 8 m/s [dB(A)]

Frequency 50 63 a0 100 125 160 200 250 315 400 500 630
Lyua 76.8 812 848 88.4 90.8 91.3 90.5 94.0 94.5 925 91.8 924
L 86.8 951 981 97.0
Frequency 800 1000 | 1250 | 1600 | 2000 | 2500 | 3150 | 4000 | 5000 | 6300 8000 | 10000
L s 90.3 90.2 888 87.2 86.2 83.9 80.9 788 T6.5 741 721 711
Lva 94.6 90.7 83.9 774

One third octave sound power level at reference point vig = 9 m/s [dB(A)]

Freguency 50 63 a0 100 125 160 200 250 315 400 500 630
L 780 | 814 B3.8 87.2 | 901 92.6 815 | 951 96.2 849 94.3 94 4
La 86.4 95.3 99.5 99.3
Freguency 800 1000 | 1250 | 1600 | 2000 [ 2500 | 3150 | 4000 | 5000 | 6300 | 8000 10000
L 91.5 | 898 B7.9 B6.5 | 853 [ 834 815 | 811 80.3 791 77.3 754
L s 94.7 90.0 85.8 82.3

One third octave sound power level at reference point vy = 10 m/s [dB(A)]

Frequency 50 63 a0 100 125 160 200 260 315 400 500 630
Lya 784 | 827 | 863 | 897 | 920 | 937 | 922 | 954 | 956 | 934 | 926 935
Lya 85.3 96.9 99.4 98.0
Frequency 800 1000 | 1250 | 1600 | 2000 | 2500 | 3150 | 4000 | 5000 | 6300 8000 10000
La 917 | 921 | 912 | 899 | 883 | 862 | 832 | 814 | 788 | V56 | 734 72.2
Lya 96.5 93.2 86.3 73.7

1) Sound power level at 95% of the rated power.

This extract of test report is valid only in connection with the enclosed Manufacturer's certificate” from 2005-11-07.
This declaration does not replace above-mentioned report.
measured by: WIND-consult GmbH

Reuterstrafie 9
D-18211 Bargeshagen
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Data Sheet -
Operating Modes E-138 EP3 E2 [ 4200 kW with TES ENERCON

ENERQY FOR THE WORLD

3.3 Octave band levels of the loudest condition

3.31 Octave band level HH
Tab. 7: Octave band level in dB{A), based on wind speed v, at hub height
¥, In m's Octave band level centre frequency in Hz
31.5 &3 125 250 500 1000 2000 4000 8000
12 7658 BrS 832 96.1 98.5 1001 1008 958 799

3.3.2 Octave band level E-138 EP3 E2-5T-81-FB-C-01

Tab. B: Octave band lavel in dB(A), based on standardised wind speed v, at a height of 10 m
vgata Octave band level centre frequency in Hz

height of
fo O . 315 63 125 250 500 1000 2000 4000 8000
9 752 869 926 954 980 999 1010 972 B3B8

3.3.3 Octave band level E-138 EP3 E2-5T-111-FB-C-01

Tab. 9: Octave band lavel in dB{A), based on standardised wind speed v, at a height of 10 m
vgata Octave band level centre frequency in Hz

height of
100 inms 316 6 125 250 500 1000 2000 4000 8000
8.5 755 872 930 957 982 1000 10089 964 815

3.3.4 Octave band level E-138 EP3 E2-5T-131-FB-C-01

Tab. 10: Octave band level in dB(A), based on standardised wind speed v, at a height of

10 m

vgata Octave band level centre frequency in Hz

height of

10minms 315 63 125 250 500 1000 2000 4000 BOOO
85 757 8f4 531 8958 983 1001 1008 961 798

3.3.5 Octave band level E-138 EP3 E2-M5T-131-FB-C-01

Tab. 11: Octave band level in dB({A), based on standardised wind speed v, at a height of

10 m

vgata Octave band level centre frequency in Hz

height of

10minms 315 63 125 250 500 1000 2000 4000 BOOO
85 ¥5.F 8f4 831 5858 983 1001 1008 9651 79@
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