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Table B.01 Allowed range of power curve and required wind speeds
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

Power Curve Tolerance 1.0%

Acceptable range min 2 m/s

Acceptable range max 11 m/s
Min allowable range 2 m/s
Max allowable range 11 m/s

Power Output 3440 kW
85% Power 2924 kW

Corresponding wind speed 9.71 m/s
Minimum bin 8.0 m/s
Maximum bin 12.5 m/s

Hub Wind Speed (m/s) Power [kW] slope
0 0 -68.8
1 0 -60.8
2 8 4.2
3 81 102.2
4 252 203.2
5 524 319.2
6 912 448.2
7 1429 536.2
8 2034 514.2
9 2617 365.2

10 3051 174.2
11 3294 34.2
12 3397 -34.8
13 3431 -60.8
14 3439 -67.8
15 3440 -68.8
16 3440 -68.8
17 3440 -68.8
18 3440 -68.8
19 3440 -81.8
20 3427 -128.8
21 3367 -221.8
22 3214 -348.8
23 2934 -472.8
24 2530 -740.8
25 1858

Power Curve & Required Wind Speeds

Power Curve
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Table C.01 Detailed apparent sound power level data at hub height
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

20 25 31.5 40 50 63 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000
Turbine ON (dBA) 8.4 12.7 17.5 21.4 24.3 27.0 29.3 31.4 34.9 33.7 33.7 35.8 36.6 35.4 36.7 37.1 38.6 39.0 39.7 39.0 37.3 33.8 29.2 26.9 26.0 26.0 24.4 20.9 48.8
Background (dBA) -3.3 2.6 6.8 10.8 14.7 19.5 22.9 24.7 28.8 25.4 25.8 27.3 27.9 27.9 28.4 28.2 28.5 27.8 27.1 26.6 27.2 27.8 27.4 27.2 26.4 26.4 24.6 21.0 40.4

Turbine ON - background adj (dBA) 8.1 12.3 17.2 20.9 23.8 26.1 28.2 30.3 33.7 33.0 33.0 35.1 35.9 34.6 36.0 36.5 38.2 38.7 39.5 38.8 36.8 32.5 [26.2] [23.9] [23] [23] [21.4] [17.9] 48.2
Signal to noise (dB) 11.6 10.1 10.7 10.5 9.6 7.5 6.4 6.7 6.1 8.3 8.0 8.4 8.6 7.5 8.3 8.9 10.1 11.2 12.6 12.5 10.0 6.0 1.8 -0.3 -0.4 -0.4 -0.2 -0.1 8.4

Uncertainty (dB) 2.3 2.0 1.3 1.8 1.3 1.3 1.3 1.2 1.2 1.1 0.9 0.9 0.9 1.0 0.9 0.9 0.8 0.9 0.9 0.9 1.0 1.3 2.6 2.7 2.8 2.9 3.5 4.2 1.0
PWL (dBA) 61.2 65.4 70.3 74.0 76.9 79.2 81.3 83.4 86.8 86.1 86.1 88.2 89.0 87.7 89.1 89.6 91.3 91.8 92.6 91.9 89.9 85.6 [79.3] [77] [76.1] [76.1] [74.5] [71] 101.3

Turbine ON (dBA) 8.8 13.2 17.8 21.3 24.8 27.4 29.5 31.8 36.6 34.0 34.1 36.2 37.0 35.8 37.1 37.5 39.1 39.5 40.2 39.5 38.0 34.4 29.7 27.1 26.1 26.1 24.5 21.1 49.3
Background (dBA) -2.9 2.8 7.3 11.2 15.4 19.1 22.9 29.6 26.8 26.7 26.3 27.7 28.5 28.5 29.0 28.7 28.7 28.0 27.0 26.5 27.2 27.8 27.4 27.2 26.5 26.4 24.6 21.0 40.8

Turbine ON - background adj (dBA) 8.5 12.8 17.4 20.8 24.3 26.7 28.5 [28.8] 36.2 33.1 33.3 35.5 36.4 34.9 36.4 36.9 38.7 39.2 40.0 39.3 37.7 33.4 [26.7] [24.1] [23.1] [23.1] [21.5] [18.1] 48.7
Signal to noise (dB) 11.8 10.4 10.5 10.0 9.4 8.3 6.6 2.2 9.8 7.3 7.8 8.5 8.5 7.2 8.1 8.8 10.3 11.5 13.3 13.0 10.9 6.6 2.2 -0.1 -0.4 -0.4 -0.1 0.0 8.5

Uncertainty (dB) 2.1 1.8 1.2 1.7 1.2 1.1 1.1 2.0 1.0 1.0 0.9 0.8 0.8 0.9 0.8 0.8 0.7 0.8 0.8 0.8 0.9 1.1 2.5 2.7 2.7 2.8 3.3 4.0 0.9
PWL (dBA) 61.6 65.9 70.5 73.9 77.4 79.8 81.6 [81.9] 89.3 86.2 86.4 88.6 89.5 88.0 89.5 90.0 91.8 92.3 93.1 92.4 90.8 86.5 [79.8] [77.2] [76.2] [76.2] [74.6] [71.2] 101.8

Turbine ON (dBA) 9.3 13.6 17.9 21.7 25.0 27.6 30.2 32.4 37.7 34.9 34.6 36.5 37.4 36.1 37.5 37.8 39.4 39.7 40.5 39.8 38.4 35.0 30.5 28.2 27.2 27.2 25.7 22.2 49.7
Background (dBA) -2.8 3.1 7.7 11.5 15.6 20.8 23.5 28.5 26.6 26.5 26.7 28.2 29.1 29.2 29.7 29.4 29.5 28.8 28.1 27.8 28.5 29.0 28.5 28.2 27.6 27.4 25.6 22.0 41.5

Turbine ON - background adj (dBA) 9.0 13.3 17.5 21.2 24.5 26.6 29.2 30.1 37.3 34.2 33.8 35.8 36.7 35.1 36.7 37.1 38.9 39.4 40.2 39.6 37.9 33.7 [27.5] [25.2] [24.2] [24.2] [22.7] [19.2] 49.1
Signal to noise (dB) 12.1 10.6 10.2 10.2 9.4 6.8 6.7 3.9 11.1 8.4 7.9 8.3 8.3 6.9 7.7 8.4 9.8 10.9 12.4 12.0 9.9 6.0 2.0 0.1 -0.4 -0.3 0.1 0.3 8.2

Uncertainty (dB) 2.0 1.7 1.1 1.6 1.2 1.2 1.0 1.5 0.9 1.0 0.8 0.8 0.8 0.9 0.8 0.8 0.7 0.8 0.8 0.8 0.8 1.1 2.3 2.4 2.4 2.5 3.1 3.7 0.9
PWL (dBA) 62.1 66.4 70.6 74.3 77.6 79.7 82.3 83.2 90.4 87.3 86.9 88.9 89.8 88.2 89.8 90.2 92.0 92.5 93.3 92.7 91.0 86.8 [80.6] [78.3] [77.3] [77.3] [75.8] [72.3] 102.2

Turbine ON (dBA) 8.7 13.0 17.4 21.1 24.4 27.2 29.8 31.7 38.2 34.3 34.5 36.6 37.4 36.2 37.6 37.9 39.5 39.9 40.7 40.2 39.1 35.2 30.4 27.9 26.8 26.8 25.2 21.8 49.9
Background (dBA) -2.6 3.1 7.9 11.7 16.0 19.6 22.7 25.9 26.4 26.9 26.7 28.4 29.5 29.8 30.3 30.0 29.9 29.0 28.6 28.4 29.4 30.0 29.3 28.7 27.8 27.7 25.9 22.2 41.8

Turbine ON - background adj (dBA) 8.4 12.5 16.9 20.6 23.7 26.4 28.9 30.4 37.9 33.5 33.7 35.9 36.7 35.1 36.7 37.1 39.0 39.6 40.4 39.9 38.6 33.7 [27.4] [24.9] [23.8] [23.8] [22.2] [18.8] 49.2
Signal to noise (dB) 11.3 9.9 9.5 9.4 8.4 7.7 7.1 5.8 11.8 7.4 7.8 8.3 8.0 6.4 7.2 7.9 9.6 10.9 12.1 11.9 9.7 5.2 1.1 -0.8 -1.0 -0.9 -0.6 -0.5 8.1

Uncertainty (dB) 2.2 1.9 1.2 1.7 1.3 1.2 1.1 1.2 0.9 1.0 0.8 0.9 0.8 1.0 0.9 0.9 0.8 0.8 0.9 0.8 0.8 1.3 2.4 2.5 2.5 2.6 3.2 3.9 0.9
PWL (dBA) 61.5 65.6 70.0 73.7 76.8 79.5 82.0 83.5 91.0 86.6 86.8 89.0 89.8 88.2 89.8 90.2 92.1 92.7 93.5 93.0 91.7 86.8 [80.5] [78] [76.9] [76.9] [75.3] [71.9] 102.3

Turbine ON (dBA) 8.3 12.7 17.3 20.8 24.1 27.2 29.6 31.9 39.5 34.5 34.8 37.0 37.7 36.6 38.0 38.2 39.8 40.3 41.0 40.6 39.4 35.5 30.9 28.6 27.6 27.5 26.0 22.6 50.3
Background (dBA) -1.7 3.6 8.3 12.1 15.9 19.7 23.4 27.8 26.5 26.9 27.5 29.0 30.2 30.4 30.9 30.5 30.5 29.8 29.2 29.1 29.8 30.5 29.9 29.6 28.8 28.7 27.0 23.3 42.5

Turbine ON - background adj (dBA) 7.8 12.2 16.8 20.2 23.4 26.3 28.4 29.7 39.3 33.7 34.0 36.3 36.9 35.4 37.0 37.4 39.3 39.9 40.7 40.2 38.8 33.9 [27.9] [25.6] [24.6] [24.5] [23] [19.6] 49.6
Signal to noise (dB) 10.0 9.1 9.0 8.8 8.2 7.4 6.2 4.1 13.0 7.6 7.4 8.0 7.5 6.2 7.1 7.7 9.4 10.5 11.8 11.5 9.5 5.0 1.0 -1.0 -1.2 -1.2 -0.9 -0.8 7.8

Uncertainty (dB) 2.1 1.8 1.2 1.7 1.3 1.2 1.1 1.5 1.0 1.0 0.8 0.8 0.8 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 1.2 2.4 2.4 2.4 2.5 3.1 3.8 0.9
PWL (dBA) 60.9 65.3 69.9 73.3 76.5 79.4 81.5 82.8 92.4 86.8 87.1 89.4 90.0 88.5 90.1 90.5 92.4 93.0 93.8 93.3 91.9 87.0 [81] [78.7] [77.7] [77.6] [76.1] [72.7] 102.7

Turbine ON (dBA) 8.8 13.1 17.6 21.6 24.6 27.5 29.9 31.9 38.3 34.7 35.0 37.2 38.0 36.8 38.2 38.4 40.1 40.5 41.2 40.8 39.4 35.7 31.1 29.1 27.9 27.8 26.4 22.9 50.4
Background (dBA) -1.7 3.5 8.2 12.0 16.0 20.2 23.5 24.9 26.8 27.4 27.6 29.2 30.1 30.3 30.8 30.5 30.7 29.5 29.2 28.9 29.6 30.3 29.6 29.2 28.5 28.4 26.6 23.0 42.3

Turbine ON - background adj (dBA) 8.3 12.6 17.1 21.1 24.0 26.6 28.7 30.9 37.9 33.8 34.1 36.5 37.3 35.7 37.4 37.6 39.5 40.1 41.0 40.5 38.9 34.2 [28.1] [26.1] [24.9] [24.8] [23.4] [19.9] 49.7
Signal to noise (dB) 10.4 9.6 9.4 9.6 8.6 7.3 6.4 7.0 11.5 7.2 7.4 8.0 8.0 6.5 7.4 7.9 9.4 11.0 12.0 11.9 9.8 5.4 1.6 -0.1 -0.6 -0.6 -0.3 -0.1 8.1

Uncertainty (dB) 2.2 1.9 1.2 1.7 1.3 1.2 1.1 1.1 0.9 1.0 0.9 0.9 0.8 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 1.2 2.5 2.6 2.6 2.7 3.3 3.9 0.9
PWL (dBA) 61.4 65.7 70.2 74.2 77.1 79.7 81.8 84.0 91.0 86.9 87.2 89.6 90.4 88.8 90.5 90.7 92.6 93.2 94.1 93.6 92.0 87.3 [81.2] [79.2] [78] [77.9] [76.5] [73] 102.8

Turbine ON (dBA) 8.9 12.9 17.9 21.6 24.8 27.7 30.2 34.0 39.1 34.9 35.1 37.4 38.3 37.0 38.4 38.6 40.3 40.7 41.5 40.9 39.3 35.7 31.6 29.5 28.7 28.7 27.2 23.6 50.6
Background (dBA) -2.0 3.4 8.3 12.3 16.4 21.6 25.4 24.4 27.0 26.6 27.4 29.2 29.9 29.9 30.4 30.0 30.2 29.2 28.5 28.1 28.6 29.3 28.9 28.6 27.9 27.9 26.1 22.4 41.9

Turbine ON - background adj (dBA) 8.5 12.4 17.4 21.0 24.1 26.4 28.4 33.5 38.9 34.1 34.3 36.7 37.6 36.1 37.7 38.0 39.8 40.3 41.2 40.7 38.9 34.6 [28.6] [26.5] [25.7] [25.7] [24.2] [20.6] 50.1
Signal to noise (dB) 10.9 9.5 9.5 9.2 8.4 6.0 4.7 9.6 12.1 8.2 7.7 8.1 8.3 7.1 8.0 8.7 10.1 11.5 12.9 12.9 10.7 6.4 2.7 0.9 0.8 0.9 1.1 1.2 8.8

Uncertainty (dB) 2.1 1.8 1.2 1.7 1.3 1.3 1.4 1.2 1.1 1.0 0.8 0.9 0.8 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 1.1 2.5 2.5 2.4 2.6 3.1 3.8 0.9
PWL (dBA) 61.6 65.5 70.5 74.1 77.2 79.5 81.5 86.6 92.0 87.2 87.4 89.8 90.7 89.2 90.8 91.1 92.9 93.4 94.3 93.8 92.0 87.7 [81.7] [79.6] [78.8] [78.8] [77.3] [73.7] 103.2

Wind Bin 
(m/s)

Parameter

8.5

9.0

9.5

10.0

10.5

11.0

1/3 Octave values marked with brackets [ ] denote less than 3 dB difference between Turbine ON and Background
Overall levels marked with an asterisk * denote 3 to 6 dB difference between Turbine ON and Background, while Overall values with less than 3 dB difference between Turbine ON and Background are not reported

1/3 Octave Band (Hz)
Overall

8.0
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Table C.01 Detailed apparent sound power level data at hub height
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

20 25 31.5 40 50 63 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000
Wind Bin 

(m/s)
Parameter

1/3 Octave values marked with brackets [ ] denote less than 3 dB difference between Turbine ON and Background
Overall levels marked with an asterisk * denote 3 to 6 dB difference between Turbine ON and Background, while Overall values with less than 3 dB difference between Turbine ON and Background are not reported

1/3 Octave Band (Hz)
Overall

Turbine ON (dBA) 7.8 12.4 17.1 20.7 24.1 27.4 29.5 31.9 38.5 34.8 35.3 37.7 38.6 37.5 39.0 39.3 40.8 41.3 42.0 41.5 40.0 36.5 32.4 30.6 29.7 29.6 28.0 24.5 51.0
Background (dBA) -1.4 4.0 8.4 12.1 16.1 21.6 24.6 26.3 27.1 27.3 27.9 29.8 30.8 30.8 31.2 31.0 30.9 30.2 29.6 29.4 29.9 30.8 30.1 29.8 29.1 29.1 27.3 23.6 42.8

Turbine ON - background adj (dBA) 7.3 11.7 16.5 20.0 23.3 26.1 27.8 30.4 38.2 33.9 34.5 36.9 37.8 36.4 38.2 38.6 40.3 40.9 41.7 41.2 39.6 35.1 [29.4] [27.6] [26.7] [26.6] [25] [21.5] 50.4
Signal to noise (dB) 9.2 8.4 8.7 8.6 8.0 5.8 4.9 5.5 11.4 7.5 7.4 7.9 7.8 6.6 7.7 8.4 9.9 11.1 12.4 12.1 10.1 5.7 2.2 0.8 0.6 0.5 0.7 0.9 8.2

Uncertainty (dB) 2.1 1.8 1.2 1.7 1.2 1.3 1.2 1.1 0.8 1.0 0.8 0.8 0.8 0.9 0.8 0.8 0.7 0.8 0.8 0.8 0.8 1.1 2.4 2.4 2.3 2.4 3.0 3.7 0.9
PWL (dBA) 60.4 64.8 69.6 73.1 76.4 79.2 80.9 83.5 91.3 87.0 87.6 90.0 90.9 89.5 91.3 91.7 93.4 94.0 94.8 94.3 92.7 88.2 [82.5] [80.7] [79.8] [79.7] [78.1] [74.6] 103.5

Turbine ON (dBA) 7.7 12.3 17.1 20.9 24.1 26.9 29.5 31.9 38.6 34.9 35.3 37.7 38.6 37.6 39.1 39.5 40.9 41.2 42.0 41.3 39.6 36.4 32.7 31.0 30.3 30.2 28.6 25.0 51.0
Background (dBA) -1.8 3.9 8.2 12.2 16.4 20.7 25.7 28.0 27.6 28.2 28.7 29.8 30.8 30.8 31.8 30.0 29.8 29.0 30.3 29.6 28.9 29.6 28.8 28.3 27.7 27.7 26.1 22.4 42.5

Turbine ON - background adj (dBA) 7.1 11.6 16.4 20.3 23.3 25.8 27.1 29.6 38.2 33.8 34.2 36.9 37.8 36.5 38.2 38.9 40.5 40.9 41.6 41.0 39.2 35.3 30.5 [28] [27.3] [27.2] [25.6] [22] 50.4
Signal to noise (dB) 9.4 8.4 8.8 8.7 7.7 6.2 3.7 3.9 11.0 6.7 6.5 7.9 7.8 6.7 7.3 9.4 11.1 12.2 11.6 11.7 10.7 6.8 3.9 2.7 2.6 2.4 2.5 2.5 8.6

Uncertainty (dB) 2.2 1.9 1.2 1.8 1.3 1.3 1.7 1.7 0.9 1.1 0.9 0.9 0.8 0.9 0.9 0.8 0.8 0.8 0.9 0.8 0.8 1.1 2.0 2.5 2.4 2.6 3.1 3.8 0.9
PWL (dBA) 60.2 64.7 69.5 73.4 76.4 78.9 80.2 82.7 91.3 86.9 87.3 90.0 90.9 89.6 91.3 92.0 93.6 94.0 94.7 94.1 92.3 88.4 83.6 [81.1] [80.4] [80.3] [78.7] [75.1] 103.5

Turbine ON (dBA) 7.6 12.2 17.0 20.7 24.1 26.9 29.4 31.8 38.9 35.0 35.3 37.7 38.6 37.8 39.2 39.7 41.0 41.4 42.1 41.4 39.6 36.5 33.1 31.6 30.9 30.7 29.0 25.4 51.2
Background (dBA) -1.2 3.8 8.3 12.6 16.1 20.0 23.0 24.9 27.1 27.1 27.5 29.7 31.0 30.8 31.5 31.1 30.9 30.2 29.5 29.4 30.2 30.8 30.2 29.9 29.2 29.2 27.4 23.6 42.8

Turbine ON - background adj (dBA) 6.9 11.5 16.4 20.0 23.3 25.8 28.3 30.8 38.6 34.3 34.5 37.0 37.8 36.8 38.4 39.0 40.6 41.1 41.9 41.1 39.0 35.2 [30.1] [28.6] [27.9] [27.7] [26] [22.4] 50.6
Signal to noise (dB) 8.8 8.3 8.7 8.1 8.0 6.8 6.4 6.9 11.7 7.9 7.8 8.0 7.7 6.9 7.7 8.6 10.1 11.2 12.7 12.0 9.4 5.7 2.9 1.7 1.7 1.5 1.6 1.7 8.4

Uncertainty (dB) 2.3 1.9 1.2 1.8 1.3 1.2 1.1 1.1 0.9 1.0 0.8 0.9 0.8 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.8 1.2 2.6 2.6 2.5 2.7 3.2 3.9 0.9
PWL (dBA) 60.0 64.6 69.5 73.1 76.4 78.9 81.4 83.9 91.7 87.4 87.6 90.1 90.9 89.9 91.5 92.1 93.7 94.2 95.0 94.2 92.1 88.3 [83.2] [81.7] [81] [80.8] [79.1] [75.5] 103.7

12.5

11.5

12.0
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Table C.02 Detailed apparent sound power level data at 10m height
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

20 25 31.5 40 50 63 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000
Turbine ON (dBA) 7.5 12.0 16.9 20.5 23.5 26.0 28.3 30.4 33.2 32.8 33.1 35.2 36.1 35.0 36.2 36.6 38.3 38.6 39.4 38.7 36.6 33.0 28.3 25.7 24.7 24.7 23.1 19.6 48.2
Background (dBA) -3.5 2.5 6.7 10.8 14.7 19.4 22.8 24.7 28.9 25.7 25.6 27.2 28.0 27.6 28.1 28.0 28.3 27.6 26.6 25.9 26.5 27.2 26.7 26.6 25.9 25.8 24.0 20.4 40.1

Turbine ON - background adj (dBA) 7.1 11.5 16.5 20.0 22.9 24.9 26.9 29.1 31.2 31.9 32.3 34.4 35.3 34.1 35.5 36.0 37.8 38.3 39.1 38.5 36.1 31.7 [25.3] [22.7] [21.7] [21.7] [20.1] [16.6] 47.6
Signal to noise (dB) 11.0 9.6 10.2 9.7 8.9 6.6 5.5 5.8 4.3 7.1 7.5 8.0 8.1 7.4 8.1 8.6 9.9 11.1 12.8 12.8 10.1 5.9 1.6 -0.9 -1.1 -1.1 -0.9 -0.8 8.1

Uncertainty (dB) 3.2 2.8 1.8 2.6 1.9 1.9 1.7 1.7 2.0 1.6 1.3 1.3 1.2 1.3 1.2 1.3 1.2 1.2 1.3 1.2 1.3 1.7 3.5 3.8 3.8 4.0 4.7 5.7 1.3
PWL (dBA) 60.2 64.6 69.6 73.1 76.0 78.0 80.0 82.2 84.3 85.0 85.4 87.5 88.4 87.2 88.6 89.1 90.9 91.4 92.2 91.6 89.2 84.8 [78.4] [75.8] [74.8] [74.8] [73.2] [69.7] 100.7

Turbine ON (dBA) 8.8 13.2 17.6 21.3 24.6 27.3 29.8 31.8 37.2 34.3 34.3 36.3 37.2 36.0 37.3 37.6 39.2 39.6 40.4 39.8 38.4 34.7 30.0 27.6 26.5 26.5 25.0 21.5 49.5
Background (dBA) -2.8 3.0 7.6 11.4 15.5 20.0 23.0 28.0 26.6 26.6 26.5 28.1 29.0 29.1 29.6 29.3 29.3 28.6 27.9 27.6 28.3 28.9 28.4 28.0 27.3 27.2 25.4 21.7 41.3

Turbine ON - background adj (dBA) 8.5 12.7 17.1 20.8 24.0 26.4 28.8 29.6 36.8 33.5 33.5 35.6 36.5 35.0 36.5 36.9 38.8 39.3 40.1 39.5 37.9 33.4 [27] [24.6] [23.5] [23.5] [22] [18.5] 48.9
Signal to noise (dB) 11.6 10.2 10.0 9.9 9.1 7.3 6.8 3.9 10.6 7.7 7.8 8.3 8.2 6.9 7.7 8.3 9.9 11.1 12.5 12.2 10.1 5.9 1.6 -0.4 -0.8 -0.7 -0.4 -0.2 8.2

Uncertainty (dB) 1.8 1.6 1.0 1.5 1.1 1.0 0.9 1.3 0.8 0.9 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 1.0 2.1 2.2 2.1 2.2 2.8 3.4 0.8
PWL (dBA) 61.6 65.8 70.2 73.9 77.1 79.5 81.9 82.7 89.9 86.6 86.6 88.7 89.6 88.1 89.6 90.0 91.9 92.4 93.2 92.6 91.0 86.5 [80.1] [77.7] [76.6] [76.6] [75.1] [71.6] 102.0

Turbine ON (dBA) 8.5 12.9 17.5 21.3 24.4 27.4 29.8 32.5 39.0 34.6 35.0 37.2 37.9 36.8 38.2 38.4 40.0 40.5 41.2 40.7 39.4 35.6 31.1 29.0 28.0 27.9 26.4 22.9 50.4
Background (dBA) -1.8 3.5 8.2 12.1 16.2 20.3 23.7 26.9 26.7 27.1 27.4 29.0 30.0 30.3 30.8 30.4 30.5 29.6 29.1 28.8 29.6 30.3 29.6 29.3 28.5 28.4 26.6 23.0 42.3

Turbine ON - background adj (dBA) 8.1 12.3 17.0 20.7 23.7 26.4 28.6 31.1 38.7 33.8 34.1 36.4 37.2 35.7 37.3 37.6 39.5 40.1 40.9 40.5 38.9 34.1 [28.1] [26] [25] [24.9] [23.4] [19.9] 49.8
Signal to noise (dB) 10.3 9.3 9.3 9.2 8.2 7.1 6.1 5.6 12.3 7.6 7.5 8.1 7.9 6.5 7.4 8.0 9.5 10.9 12.1 11.9 9.8 5.3 1.5 -0.3 -0.6 -0.5 -0.2 -0.1 8.1

Uncertainty (dB) 2.1 1.8 1.2 1.7 1.2 1.2 1.1 1.2 0.9 1.0 0.8 0.8 0.8 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 1.2 2.3 2.3 2.2 2.4 3.0 3.7 0.9
PWL (dBA) 61.2 65.4 70.1 73.8 76.8 79.5 81.7 84.2 91.8 86.9 87.2 89.5 90.3 88.8 90.4 90.7 92.6 93.2 94.0 93.6 92.0 87.2 [81.2] [79.1] [78.1] [78] [76.5] [73] 102.9

Turbine ON (dBA) 7.7 12.3 17.1 20.8 24.1 27.1 29.5 31.8 38.7 34.9 35.3 37.7 38.6 37.6 39.1 39.4 40.9 41.3 42.0 41.4 39.7 36.4 32.6 30.9 30.1 29.9 28.3 24.8 51.1
Background (dBA) -1.6 3.8 8.3 12.1 16.1 21.0 24.9 26.5 27.1 27.5 28.0 29.7 30.7 30.6 31.2 30.5 30.5 29.6 29.5 29.2 29.4 30.2 29.6 29.2 28.6 28.6 26.8 23.2 42.5

Turbine ON - background adj (dBA) 7.2 11.7 16.5 20.1 23.3 25.9 27.6 30.3 38.4 34.0 34.4 36.9 37.8 36.6 38.3 38.8 40.5 40.9 41.7 41.1 39.3 35.2 29.6 [27.9] [27.1] [26.9] [25.3] [21.8] 50.4
Signal to noise (dB) 9.3 8.5 8.8 8.7 8.0 6.1 4.6 5.3 11.6 7.4 7.3 8.0 7.9 6.9 7.9 8.9 10.4 11.6 12.5 12.2 10.3 6.2 3.0 1.6 1.5 1.4 1.5 1.6 8.5

Uncertainty (dB) 2.2 1.9 1.2 1.7 1.3 1.3 1.3 1.2 0.9 1.0 0.9 0.9 0.8 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 1.1 2.5 2.3 2.2 2.3 2.9 3.7 0.9
PWL (dBA) 60.3 64.8 69.6 73.2 76.4 79.0 80.7 83.4 91.5 87.1 87.5 90.0 90.9 89.7 91.4 91.9 93.6 94.0 94.8 94.2 92.4 88.3 82.7 [81] [80.2] [80] [78.4] [74.9] 103.5

Turbine ON (dBA) 8.0 12.6 17.3 21.1 24.3 26.9 29.5 32.0 38.4 35.3 35.5 37.7 38.7 37.9 39.3 39.8 41.1 41.5 42.2 41.6 39.8 37.2 34.4 33.1 32.4 32.3 30.5 26.7 51.4
Background (dBA) -0.4 4.9 9.0 12.7 16.9 23.3 24.8 26.2 27.9 28.5 29.1 31.1 31.9 31.8 32.2 31.9 32.0 31.2 30.8 30.6 31.3 32.0 31.2 30.7 30.2 30.1 28.4 24.5 43.9

Turbine ON - background adj (dBA) 7.4 11.8 16.6 20.4 23.4 24.4 27.7 30.6 38.0 34.2 34.3 36.7 37.7 36.7 38.4 39.0 40.5 41.1 41.9 41.3 39.2 35.6 31.5 [30.1] [29.4] [29.3] [27.5] [23.7] 50.6
Signal to noise (dB) 8.5 7.7 8.2 8.4 7.4 3.6 4.7 5.8 10.5 6.7 6.4 6.7 6.8 6.1 7.2 7.9 9.1 10.4 11.4 11.0 8.5 5.2 3.1 2.3 2.2 2.2 2.1 2.2 7.5

Uncertainty (dB) 2.1 1.9 1.2 1.6 1.2 2.7 1.3 1.1 0.8 1.0 0.9 0.9 0.9 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 1.5 3.2 2.8 2.7 2.8 3.3 4.0 0.9
PWL (dBA) 60.5 64.9 69.7 73.5 76.5 77.5 80.8 83.7 91.1 87.3 87.4 89.8 90.8 89.8 91.5 92.1 93.6 94.2 95.0 94.4 92.3 88.7 84.6 [83.2] [82.5] [82.4] [80.6] [76.8] 103.7

6.0

7.0

8.0

9.0

5.0

1/3 Octave values marked with brackets [ ] denote less than 3 dB difference between Turbine ON and Background
Overall levels marked with an asterisk * denote 3 to 6 dB difference between Turbine ON and Background, while Overall values with less than 3 dB difference between Turbine ON and Background are not reported
Wind Bin 

(m/s)
Parameter

1/3 Octave Band (Hz)
Overall
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Table C.03 Type B measurement uncertainty summary
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

Typical values Used values
Calibration 0.2 dB 0.2 dB

Board 0.3 dB 0.3 dB
Distance 0.1 dB 0.1 dB

Air absorption 0 dB 0 dB
Weather 0.5 dB 0.5 dB

Frequency (Hz)
Microphone 
Uncertainty

Overall (including overall 
equipment Uncertainties)

20 0.8 dB 2 dB
25 0.8 dB 1.6 dB

31.5 0.5 dB 1.1 dB
40 0.5 dB 1.5 dB
50 0.5 dB 1.1 dB
63 0.5 dB 0.9 dB
80 0.5 dB 0.8 dB
100 0.5 dB 0.8 dB
125 0.5 dB 0.8 dB
160 0.5 dB 0.8 dB
200 0.3 dB 0.7 dB
250 0.3 dB 0.7 dB
315 0.3 dB 0.7 dB
400 0.3 dB 0.7 dB
500 0.3 dB 0.7 dB
630 0.3 dB 0.7 dB
800 0.3 dB 0.7 dB
1000 0.3 dB 0.8 dB
1250 0.3 dB 0.8 dB
1600 0.3 dB 0.8 dB
2000 0.3 dB 0.7 dB
2500 0.5 dB 0.8 dB
3150 0.5 dB 1.1 dB
4000 0.5 dB 1.1 dB
5000 0.5 dB 1 dB
6300 0.5 dB 1.1 dB
8000 0.5 dB 1.4 dB
10000 1.3 dB 1.7 dB

1/3 Octave Band Uncertainties

Overall Equipment Uncertainties
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Table C.04 Detailed measurement uncertainty at hub height
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

20 25 31.5 40 50 63 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000
Average (dBA) 8.4 12.7 17.5 21.3 24.3 27.0 29.3 31.4 35.0 33.7 33.7 35.8 36.6 35.4 36.7 37.1 38.7 39.0 39.8 39.1 37.3 33.8 29.3 26.9 26.0 26.0 24.4 20.9 48.8

Uncertainty A (dB) 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.2 0.2 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.4 0.3 0.3 0.5 0.7 0.7 0.7 0.6
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.6 1.1 1.0 0.9 0.9 0.9 0.9 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.9 1.1 1.2 1.2 1.3 1.5 1.8
Average (dBA) -3.3 2.6 6.8 10.8 14.7 19.5 22.9 24.7 28.8 25.4 25.8 27.3 27.9 27.9 28.4 28.2 28.5 27.8 27.1 26.6 27.3 27.8 27.4 27.2 26.4 26.4 24.6 21.0 40.4

Uncertainty A (dB) 0.2 0.1 0.2 0.1 0.2 0.2 0.3 0.3 0.4 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.5 1.1 1.0 0.9 0.9 0.9 0.8 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.9 0.9 0.8 0.9 1.1 1.1 1.1 1.1 1.4 1.7
Average (dBA) 8.9 13.2 17.8 21.3 24.8 27.5 29.5 31.8 36.7 34.0 34.1 36.2 37.0 35.8 37.1 37.5 39.1 39.5 40.3 39.6 38.1 34.5 29.7 27.1 26.1 26.1 24.5 21.1 49.3

Uncertainty A (dB) 0.5 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.4 0.2 0.2 0.2 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.2 0.4 0.3 0.4 0.7 0.8 0.8 0.8 0.8
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.6 1.1 1.0 0.9 0.9 0.9 0.9 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.9 1.1 1.3 1.3 1.3 1.6 1.9
Average (dBA) -2.9 2.8 7.3 11.2 15.4 19.1 22.9 29.6 26.8 26.7 26.3 27.7 28.5 28.5 29.0 28.7 28.7 28.0 27.0 26.5 27.2 27.8 27.4 27.2 26.5 26.4 24.6 21.0 40.8

Uncertainty A (dB) 0.2 0.1 0.2 0.2 0.2 0.2 0.3 0.7 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.3
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.5 1.1 1.0 0.9 1.1 0.9 0.9 0.7 0.7 0.7 0.8 0.7 0.8 0.8 0.8 0.9 0.8 0.8 0.9 1.1 1.1 1.1 1.1 1.4 1.7
Average (dBA) 9.4 13.7 18.0 21.7 25.0 27.7 30.2 32.5 37.6 34.9 34.6 36.5 37.4 36.1 37.5 37.8 39.3 39.7 40.4 39.8 38.3 34.9 30.6 28.3 27.2 27.2 25.7 22.3 49.7

Uncertainty A (dB) 0.4 0.4 0.3 0.3 0.3 0.3 0.3 0.4 0.3 0.4 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.3 0.2 0.3 0.5 0.6 0.7 0.6 0.6
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.6 1.1 1.0 0.9 0.9 0.9 0.9 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.9 1.1 1.2 1.2 1.3 1.5 1.8
Average (dBA) -2.7 3.1 7.8 11.5 15.6 20.9 23.5 28.5 26.5 26.5 26.7 28.3 29.1 29.2 29.8 29.4 29.6 28.8 28.2 27.9 28.6 29.0 28.6 28.2 27.6 27.5 25.6 22.0 41.5

Uncertainty A (dB) 0.1 0.1 0.2 0.1 0.2 0.2 0.3 0.5 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.5 1.1 1.0 0.9 1.0 0.9 0.9 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.9 1.1 1.1 1.0 1.1 1.4 1.7
Average (dBA) 8.7 13.0 17.4 21.1 24.4 27.2 29.8 31.7 38.2 34.3 34.5 36.6 37.4 36.2 37.6 37.9 39.5 39.9 40.7 40.2 39.1 35.2 30.4 27.9 26.8 26.8 25.2 21.8 49.9

Uncertainty A (dB) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.2 0.4 0.5 0.5 0.5 0.5
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.5 1.1 1.0 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.1 1.2 1.4 1.8
Average (dBA) -2.6 3.1 7.9 11.7 16.0 19.5 22.7 25.8 26.4 26.9 26.7 28.4 29.5 29.8 30.4 30.0 29.9 29.0 28.6 28.4 29.4 30.1 29.3 28.7 27.8 27.7 25.9 22.2 41.8

Uncertainty A (dB) 0.2 0.1 0.2 0.1 0.2 0.2 0.2 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.3
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.5 1.1 1.0 0.9 0.9 0.9 0.9 0.7 0.7 0.7 0.8 0.7 0.8 0.7 0.8 0.9 0.8 0.8 0.9 1.1 1.1 1.1 1.1 1.4 1.7
Average (dBA) 8.3 12.7 17.3 20.8 24.1 27.2 29.6 31.9 39.6 34.5 34.8 37.0 37.7 36.6 38.0 38.2 39.8 40.3 41.0 40.6 39.3 35.5 30.9 28.5 27.6 27.5 26.0 22.5 50.3

Uncertainty A (dB) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.5 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.4 0.5 0.5 0.5 0.5
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.6 1.1 1.0 0.9 0.9 1.0 0.9 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.1 1.2 1.4 1.8
Average (dBA) -1.7 3.6 8.3 12.1 15.9 19.7 23.4 27.9 26.5 26.8 27.5 29.0 30.2 30.4 30.9 30.5 30.5 29.8 29.2 29.1 29.8 30.5 29.9 29.6 28.9 28.8 27.0 23.3 42.5

Uncertainty A (dB) 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.5 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.3
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.5 1.1 1.0 0.9 1.0 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.9 0.8 0.8 0.9 1.1 1.1 1.1 1.1 1.4 1.7

Background 9.51 129

10.0

Turbine ON 9.98 29

Background 9.98 108

9.5

Turbine ON 9.50 40

Turbine ON 8.95 19

Background 9.02 157

11

Background 8.01 107

9.0

Wind Bin 
(m/s)

Average Wind 
Speed (m/s)

Parameter

8.0

Turbine ON 8.02

8.5

Turbine ON 8.52 13

Background 8.50 118

Parameter
1/3 Octave Band (Hz)

Overall
# of data 

points
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Table C.04 Detailed measurement uncertainty at hub height
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

20 25 31.5 40 50 63 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000
Wind Bin 

(m/s)
Average Wind 
Speed (m/s)

Parameter Parameter
1/3 Octave Band (Hz)

Overall
# of data 

points
Average (dBA) 8.8 13.1 17.6 21.6 24.6 27.5 29.9 31.9 38.2 34.7 35.0 37.2 38.0 36.8 38.2 38.4 40.1 40.5 41.2 40.8 39.4 35.7 31.1 29.1 27.9 27.8 26.3 22.9 50.4

Uncertainty A (dB) 0.3 0.3 0.3 0.4 0.3 0.3 0.3 0.2 0.3 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.4 0.6 0.7 0.7 0.7 0.6
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.6 1.1 1.0 0.9 0.9 0.9 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.9 1.1 1.2 1.2 1.3 1.5 1.8
Average (dBA) -1.7 3.5 8.2 12.0 16.0 20.2 23.4 24.9 26.7 27.5 27.6 29.2 30.1 30.3 30.8 30.5 30.7 29.5 29.2 28.9 29.6 30.3 29.6 29.2 28.5 28.4 26.6 23.0 42.3

Uncertainty A (dB) 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.2 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.3
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.5 1.1 1.0 0.9 0.9 0.8 0.9 0.7 0.7 0.7 0.8 0.7 0.8 0.8 0.8 0.9 0.8 0.8 0.9 1.1 1.1 1.1 1.1 1.4 1.7
Average (dBA) 8.9 12.9 17.9 21.6 24.8 27.7 30.2 34.0 39.1 34.9 35.1 37.4 38.2 37.0 38.4 38.6 40.2 40.6 41.4 40.9 39.3 35.7 31.5 29.5 28.7 28.7 27.2 23.6 50.6

Uncertainty A (dB) 0.4 0.3 0.2 0.3 0.3 0.3 0.3 0.7 0.6 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.3 0.2 0.3 0.4 0.5 0.5 0.4 0.4
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.6 1.1 1.0 0.9 1.1 1.0 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 1.1 1.1 1.1 1.2 1.4 1.7
Average (dBA) -2.0 3.4 8.3 12.3 16.4 21.6 25.4 24.4 27.0 26.6 27.4 29.2 29.9 29.9 30.4 30.0 30.2 29.2 28.5 28.1 28.6 29.3 28.9 28.6 27.9 27.9 26.1 22.4 41.9

Uncertainty A (dB) 0.2 0.2 0.2 0.2 0.3 0.4 0.6 0.3 0.3 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.5 1.1 1.0 1.0 0.9 0.9 0.9 0.7 0.8 0.7 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.9 1.0 1.2 1.2 1.1 1.2 1.4 1.8
Average (dBA) 7.7 12.3 17.1 20.6 24.0 27.4 29.4 31.7 38.4 34.8 35.4 37.7 38.6 37.5 39.0 39.4 40.9 41.3 42.0 41.5 40.1 36.5 32.4 30.7 29.8 29.7 28.1 24.6 51.1

Uncertainty A (dB) 0.2 0.2 0.2 0.2 0.1 0.2 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.3 0.4 0.4 0.4 0.4
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.5 1.1 1.0 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.1 1.1 1.4 1.7
Average (dBA) -1.3 4.0 8.4 12.1 16.1 21.6 24.5 26.4 27.1 27.3 28.0 29.8 30.9 30.9 31.3 31.0 31.0 30.2 29.6 29.4 30.0 30.9 30.2 29.9 29.2 29.2 27.4 23.7 42.9

Uncertainty A (dB) 0.3 0.3 0.2 0.2 0.2 0.5 0.6 0.6 0.3 0.3 0.2 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.6 0.7 0.7 0.7 0.7 0.6 0.6 0.6 0.6
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.5 1.1 1.1 1.0 1.0 0.9 0.9 0.7 0.8 0.8 0.8 0.8 0.8 0.9 0.9 1.0 1.0 1.0 1.1 1.2 1.3 1.2 1.2 1.5 1.8
Average (dBA) 7.7 12.3 17.1 20.9 24.1 26.9 29.5 31.9 38.6 34.9 35.3 37.7 38.6 37.6 39.1 39.5 40.9 41.2 41.9 41.3 39.6 36.4 32.7 31.0 30.3 30.2 28.6 25.0 51.0

Uncertainty A (dB) 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.3 0.4 0.4 0.4 0.4 0.4
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.5 1.1 1.0 0.8 0.9 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.1 1.1 1.4 1.7
Average (dBA) -1.8 3.9 8.2 12.1 16.5 20.8 26.1 28.4 27.7 28.3 28.9 29.8 30.8 30.8 31.8 29.9 29.6 28.9 30.4 29.7 28.7 29.4 28.6 28.1 27.5 27.5 25.9 22.3 42.5

Uncertainty A (dB) 0.4 0.4 0.4 0.3 0.5 0.5 1.2 1.2 0.5 0.7 0.7 0.4 0.5 0.6 0.8 0.5 0.6 0.5 1.0 1.0 0.7 0.7 0.7 0.7 0.7 0.8 0.7 0.7
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.6 1.2 1.1 1.4 1.4 0.9 1.1 1.0 0.8 0.8 0.9 1.1 0.9 0.9 0.9 1.3 1.2 1.0 1.1 1.3 1.3 1.2 1.3 1.5 1.8
Average (dBA) 7.6 12.1 17.0 20.7 24.1 26.9 29.4 31.8 38.9 35.0 35.3 37.7 38.6 37.8 39.2 39.7 41.0 41.4 42.1 41.4 39.5 36.5 33.1 31.6 30.9 30.7 29.0 25.3 51.2

Uncertainty A (dB) 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.4 0.4 0.4 0.4 0.4
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.5 1.1 1.0 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.1 1.1 1.4 1.7
Average (dBA) -1.2 3.8 8.3 12.6 16.1 20.1 23.1 25.0 27.1 27.2 27.5 29.7 30.9 30.8 31.5 31.1 30.9 30.2 29.5 29.5 30.2 30.8 30.2 29.9 29.2 29.2 27.4 23.6 42.8

Uncertainty A (dB) 0.4 0.3 0.3 0.3 0.3 0.5 0.7 0.7 0.5 0.4 0.3 0.4 0.5 0.5 0.7 0.8 0.8 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.8 0.7
Uncertainty B (dB) 2.0 1.6 1.1 1.5 1.1 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.8 1.1 1.1 1.0 1.1 1.4 1.7

Combined Uncertainty (dB) 2.0 1.7 1.1 1.6 1.1 1.1 1.1 1.1 1.0 0.9 0.8 0.8 0.8 0.9 1.0 1.0 1.1 1.1 1.2 1.2 1.2 1.2 1.4 1.4 1.3 1.4 1.6 1.9

11.93 16

11.5

Turbine ON 11.54 64

Background 11.53 37

12.0

Turbine ON 11.99 64

Background

Turbine ON 10.49 23

10.5

Background 10.48 98

12.5

Turbine ON 12.49 56

Background 12.49 11

46

11.0

Turbine ON 10.99 20

Background 11.00
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Figure D.01
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Figure D.04
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Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12

Plot of narrow band spectra - Turbine ON vs. Background at 11.0 m/s

16115.01.T12.RP3

Scale: NTS
Drawn by: NT
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Figure D.07
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Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12

Plot of narrow band spectra - Turbine ON vs. Background at 11.5 m/s
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Scale: NTS
Drawn by: NT

Reviewed by: DH
Date: Apr 2022

Revision: 1
Figure D.08



Figure Title

Project Name

Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12

Plot of narrow band spectra - Turbine ON vs. Background at 12.0 m/s

16115.01.T12.RP3

Scale: NTS
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Figure D.09
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Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12

Plot of narrow band spectra - Turbine ON vs. Background at 12.5 m/s

16115.01.T12.RP3

Scale: NTS
Drawn by: NT

Reviewed by: DH
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Figure D.10
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Table D.01 Tonality Assessment Table - 8 m/s
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

Measurement 
#

Centre 
frequency (Hz)

Background adjusted
 criterion level 

(dB)

Masking 
level 
(dB)

Tone 
level 
(dB)

Determination
 of tonality 

(dB)

Frequency 
dependent audibility

 criterion (dB)

Tonal 
Audibility (dB)

No Reportable Tones
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Table D.02 Tonality Assessment Table - 8.5 m/s
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

Measurement 
#

Centre 
frequency (Hz)

Background adjusted
 criterion level 

(dB)

Masking 
level 
(dB)

Tone 
level 
(dB)

Determination
 of tonality 

(dB)

Frequency 
dependent audibility

 criterion (dB)

Tonal 
Audibility (dB)

412 121 21.7 40.0 34.3 -5.7 -2.0 -3.7

67 121 24.1 42.4 35.9 -6.5 -2.0 -4.5

270 122 23.1 41.4 35.6 -5.8 -2.0 -3.8

68 122 24.0 42.3 39.6 -2.7 -2.0 -0.7

414 122 22.6 40.9 34.7 -6.2 -2.0 -4.1

235 122 21.5 39.8 36.5 -3.4 -2.0 -1.3

275 122 24.3 42.6 35.3 -7.3 -2.0 -5.3

234 122 22.2 40.5 34.1 -6.4 -2.0 -4.4

537 123 22.6 40.9 35.9 -5.0 -2.0 -3.0

413 123 22.5 40.8 33.7 -7.2 -2.0 -5.1

421 124 23.9 42.2 36.3 -5.8 -2.0 -3.8

186 124 23.9 42.2 41.4 -0.8 -2.0 1.2

273 124 23.5 41.8 36.6 -5.2 -2.0 -3.2

Average 122 -4.8 -2.0 -2.8
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Table D.03 Tonality Assessment Table - 9 m/s
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

Measurement 
#

Centre 
frequency (Hz)

Background adjusted
 criterion level 

(dB)

Masking 
level 
(dB)

Tone 
level 
(dB)

Determination
 of tonality 

(dB)

Frequency 
dependent audibility

 criterion (dB)

Tonal 
Audibility (dB)

240 122 23.7 42.0 34.4 -7.6 -2.0 -5.6

404 122 23.0 41.2 36.3 -5.0 -2.0 -3.0

533 122 22.9 41.2 37.6 -3.6 -2.0 -1.6

236 122 21.6 39.9 37.2 -2.7 -2.0 -0.7

239 122 22.5 40.8 35.6 -5.2 -2.0 -3.2

73 123 23.2 41.5 41.4 -0.1 -2.0 1.9

534 123 23.5 41.8 37.1 -4.7 -2.0 -2.7

411 123 22.7 41.0 37.9 -3.1 -2.0 -1.1

238 123 22.6 40.9 38.4 -2.5 -2.0 -0.5

233 123 23.5 41.8 36.9 -4.9 -2.0 -2.9

58 123 24.1 42.4 40.8 -1.6 -2.0 0.5

532 123 23.4 41.7 36.1 -5.6 -2.0 -3.6

66 124 23.8 42.1 40.9 -1.2 -2.0 0.9

422 124 26.6 44.9 35.0 -9.8 -2.0 -7.8

229 124 22.6 40.9 37.0 -3.9 -2.0 -1.9

69 124 22.9 41.2 40.6 -0.6 -2.0 1.4

423 124 24.7 43.0 32.3 -10.8 -2.0 -8.7

407 125 22.6 40.9 36.1 -4.7 -2.0 -2.7

199 138 27.9 46.2 39.1 -7.0 -2.0 -5.0

Average 124 -3.7 -2.0 -1.6
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Table D.04 Tonality Assessment Table - 9.5 m/s
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

Measurement 
#

Centre 
frequency (Hz)

Background adjusted
 criterion level 

(dB)

Masking 
level 
(dB)

Tone 
level 
(dB)

Determination
 of tonality 

(dB)

Frequency 
dependent audibility

 criterion (dB)

Tonal 
Audibility (dB)

402 123 23.7 42.0 37.4 -4.6 -2.0 -2.6

181 123 23.6 41.9 40.7 -1.2 -2.0 0.8

60 123 24.3 42.6 35.5 -7.2 -2.0 -5.1

61 123 24.4 42.7 40.7 -1.9 -2.0 0.1

531 124 23.8 42.1 38.5 -3.6 -2.0 -1.6

230 124 22.7 41.0 39.4 -1.5 -2.0 0.5

410 124 23.5 41.8 36.2 -5.5 -2.0 -3.5

536 124 22.1 40.4 37.1 -3.4 -2.0 -1.3

182 124 22.5 40.8 39.8 -1.0 -2.0 1.1

62 124 23.6 41.9 38.0 -3.9 -2.0 -1.9

232 124 23.2 41.4 37.5 -3.9 -2.0 -1.9

231 124 22.6 40.8 38.9 -1.9 -2.0 0.1

75 124 23.0 41.3 40.4 -0.9 -2.0 1.1

65 124 24.2 42.5 42.0 -0.5 -2.0 1.5

195 124 22.4 40.7 39.5 -1.2 -2.0 0.8

70 124 22.5 40.7 41.7 0.9 -2.0 2.9

64 124 24.3 42.5 39.4 -3.1 -2.0 -1.1

198 124 22.0 40.3 40.7 0.4 -2.0 2.4

529 124 23.3 41.6 38.9 -2.7 -2.0 -0.7

316 124 23.1 41.4 38.8 -2.5 -2.0 -0.5

409 124 23.0 41.3 37.5 -3.8 -2.0 -1.8

59 124 24.5 42.8 40.8 -1.9 -2.0 0.1

180 124 23.7 41.9 38.9 -3.0 -2.0 -1.0

274 124 25.3 43.6 34.6 -9.0 -2.0 -7.0

237 124 21.2 39.5 39.1 -0.4 -2.0 1.6

72 124 23.1 41.3 39.7 -1.6 -2.0 0.4

74 124 23.0 41.3 40.8 -0.5 -2.0 1.5

403 124 22.9 41.1 38.3 -2.9 -2.0 -0.9

183 124 23.0 41.3 38.6 -2.7 -2.0 -0.7

97 124 24.2 42.4 40.1 -2.4 -2.0 -0.4

269 124 22.9 41.2 38.9 -2.3 -2.0 -0.2

535 124 23.3 41.6 36.5 -5.2 -2.0 -3.1

194 124 22.6 40.9 41.3 0.3 -2.0 2.3

408 124 21.8 40.1 37.5 -2.6 -2.0 -0.6

528 124 24.0 42.2 37.9 -4.4 -2.0 -2.4

188 124 22.0 40.3 41.1 0.8 -2.0 2.8

57 124 24.3 42.5 37.8 -4.8 -2.0 -2.7

530 124 23.1 41.4 38.4 -3.0 -2.0 -0.9

187 125 23.4 41.7 42.4 0.7 -2.0 2.7

241 126 23.8 42.1 37.8 -4.3 -2.0 -2.2

Average 124 -2.1 -2.0 -0.1
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Table D.05 Tonality Assessment Table - 10 m/s
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

Measurement 
#

Centre 
frequency (Hz)

Background adjusted
 criterion level 

(dB)

Masking 
level 
(dB)

Tone 
level 
(dB)

Determination
 of tonality 

(dB)

Frequency 
dependent audibility

 criterion (dB)

Tonal 
Audibility (dB)

200 121 26.6 44.8 50.8 6.0 -2.0 8.0

401 124 23.3 41.6 37.1 -4.4 -2.0 -2.4

71 124 23.5 41.7 40.9 -0.8 -2.0 1.2

309 124 24.2 42.4 39.5 -3.0 -2.0 -1.0

193 124 22.8 41.1 38.0 -3.2 -2.0 -1.1

276 125 24.7 43.0 38.2 -4.8 -2.0 -2.8

190 125 20.7 39.0 42.2 3.2 -2.0 5.2

196 125 21.3 39.6 39.1 -0.5 -2.0 1.5

317 125 24.6 42.9 38.4 -4.5 -2.0 -2.5

159 125 23.6 41.8 37.5 -4.3 -2.0 -2.3

179 125 24.4 42.7 37.1 -5.5 -2.0 -3.5

77 125 24.0 42.3 43.2 1.0 -2.0 3.0

197 125 21.9 40.2 39.8 -0.3 -2.0 1.7

95 125 23.2 41.5 34.7 -6.7 -2.0 -4.7

523 125 23.7 41.9 35.7 -6.2 -2.0 -4.2

56 125 23.6 41.9 37.3 -4.7 -2.0 -2.6

141 125 23.3 41.5 40.5 -1.1 -2.0 0.9

191 125 21.7 40.0 43.8 3.8 -2.0 5.9

158 125 22.6 40.9 39.9 -1.0 -2.0 1.0

268 125 22.5 40.8 33.5 -7.3 -2.0 -5.3

189 125 21.4 39.7 41.3 1.7 -2.0 3.7

526 125 22.6 40.9 37.5 -3.3 -2.0 -1.3

525 125 23.8 42.1 36.7 -5.4 -2.0 -3.4

524 125 23.2 41.5 34.9 -6.6 -2.0 -4.5

527 125 23.0 41.2 36.7 -4.5 -2.0 -2.5

87 125 22.0 40.3 41.0 0.7 -2.0 2.7

76 125 23.8 42.0 42.5 0.4 -2.0 2.4

160 125 24.2 42.5 38.8 -3.7 -2.0 -1.7

400 125 23.0 41.2 33.6 -7.7 -2.0 -5.7

Average 125 -0.9 -2.0 1.1
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Table D.06 Tonality Assessment Table - 10.5 m/s
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

Measurement 
#

Centre 
frequency (Hz)

Background adjusted
 criterion level 

(dB)

Masking 
level 
(dB)

Tone 
level 
(dB)

Determination
 of tonality 

(dB)

Frequency 
dependent audibility

 criterion (dB)

Tonal 
Audibility (dB)

94 123 23.7 42.0 35.9 -6.1 -2.0 -4.1

308 123 24.5 42.8 40.6 -2.3 -2.0 -0.2

112 125 23.4 41.7 41.2 -0.5 -2.0 1.5

88 125 22.4 40.7 36.3 -4.4 -2.0 -2.4

96 125 23.7 42.0 39.3 -2.7 -2.0 -0.7

118 125 23.7 42.0 39.6 -2.4 -2.0 -0.4

522 125 23.4 41.7 34.3 -7.4 -2.0 -5.4

86 125 21.4 39.7 38.6 -1.1 -2.0 0.9

131 125 23.1 41.3 38.5 -2.9 -2.0 -0.8

277 125 24.3 42.6 41.6 -1.0 -2.0 1.1

55 125 24.2 42.5 40.4 -2.1 -2.0 -0.1

63 125 22.7 41.0 41.3 0.3 -2.0 2.3

78 125 23.2 41.5 40.9 -0.6 -2.0 1.4

398 126 22.0 40.3 35.6 -4.7 -2.0 -2.7

220 126 22.8 41.1 38.0 -3.2 -2.0 -1.2

315 126 23.7 42.0 38.5 -3.5 -2.0 -1.5

157 126 22.6 40.9 41.5 0.6 -2.0 2.6

54 126 24.2 42.5 39.6 -2.9 -2.0 -0.9

431 126 25.0 43.3 36.2 -7.2 -2.0 -5.1

192 126 22.2 40.5 39.5 -1.0 -2.0 1.0

132 126 23.4 41.7 38.1 -3.6 -2.0 -1.6

215 126 24.8 43.1 39.7 -3.3 -2.0 -1.3

425 127 25.3 43.6 37.5 -6.1 -2.0 -4.1

Average 125 -2.5 -2.0 -0.4
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Table D.07 Tonality Assessment Table - 11 m/s
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

Measurement 
#

Centre 
frequency (Hz)

Background adjusted
 criterion level 

(dB)

Masking 
level 
(dB)

Tone 
level 
(dB)

Determination
 of tonality 

(dB)

Frequency 
dependent audibility

 criterion (dB)

Tonal 
Audibility (dB)

201 119 26.0 44.2 49.9 5.7 -2.0 7.7

347 126 23.9 42.2 34.9 -7.3 -2.0 -5.3

397 126 22.6 40.9 38.9 -2.0 -2.0 0.1

521 126 23.3 41.6 34.9 -6.7 -2.0 -4.7

178 126 24.4 42.7 36.9 -5.8 -2.0 -3.8

267 126 22.5 40.8 35.0 -5.8 -2.0 -3.7

161 126 22.9 41.2 38.7 -2.6 -2.0 -0.5

142 126 24.5 42.7 40.8 -2.0 -2.0 0.0

83 126 23.5 41.8 41.4 -0.4 -2.0 1.6

348 126 23.2 41.5 36.9 -4.6 -2.0 -2.6

165 126 24.9 43.1 38.3 -4.9 -2.0 -2.8

310 126 24.4 42.7 36.8 -5.9 -2.0 -3.9

120 126 24.5 42.8 41.0 -1.8 -2.0 0.2

399 126 22.0 40.3 34.9 -5.4 -2.0 -3.4

156 126 22.7 41.0 37.0 -4.0 -2.0 -2.0

79 126 23.4 41.7 39.5 -2.2 -2.0 -0.2

80 126 24.6 42.9 33.1 -9.8 -2.0 -7.8

279 126 24.5 42.8 41.0 -1.8 -2.0 0.2

314 127 24.1 42.4 38.6 -3.9 -2.0 -1.8

Average 126 -2.2 -2.0 -0.2
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Table D.08 Tonality Assessment Table - 11.5 m/s
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

Measurement 
#

Centre 
frequency (Hz)

Background adjusted
 criterion level 

(dB)

Masking 
level 
(dB)

Tone 
level 
(dB)

Determination
 of tonality 

(dB)

Frequency 
dependent audibility

 criterion (dB)

Tonal 
Audibility (dB)

514 124 23.0 41.3 40.5 -0.8 -2.0 1.2

358 126 22.8 41.1 38.4 -2.7 -2.0 -0.7

37 126 23.5 41.8 40.4 -1.4 -2.0 0.6

393 126 24.2 42.5 42.9 0.4 -2.0 2.4

162 126 22.5 40.8 39.1 -1.7 -2.0 0.3

43 126 23.2 41.5 40.2 -1.2 -2.0 0.8

13 126 22.2 40.5 38.4 -2.2 -2.0 -0.1

495 126 24.3 42.6 42.0 -0.6 -2.0 1.4

36 126 22.0 40.2 34.6 -5.7 -2.0 -3.6

111 127 23.1 41.4 36.1 -5.3 -2.0 -3.3

172 127 21.9 40.2 37.8 -2.4 -2.0 -0.4

85 127 23.2 41.5 38.6 -2.9 -2.0 -0.9

519 127 22.7 40.9 36.8 -4.2 -2.0 -2.2

81 127 22.9 41.1 37.3 -3.8 -2.0 -1.8

345 127 22.9 41.1 35.6 -5.5 -2.0 -3.5

290 127 23.2 41.5 37.2 -4.2 -2.0 -2.2

155 127 23.3 41.6 36.2 -5.4 -2.0 -3.4

176 128 22.8 41.1 40.9 -0.2 -2.0 1.8

137 129 23.6 41.9 41.0 -0.9 -2.0 1.1

261 129 21.1 39.4 39.3 -0.1 -2.0 1.9

166 129 23.9 42.2 42.0 -0.2 -2.0 1.8

154 129 23.4 41.7 36.8 -4.9 -2.0 -2.9

38 129 23.9 42.2 41.4 -0.8 -2.0 1.2

265 129 22.5 40.8 40.1 -0.7 -2.0 1.3

116 129 22.8 41.1 37.7 -3.4 -2.0 -1.4

123 129 25.3 43.6 34.3 -9.2 -2.0 -7.2

47 130 24.4 42.7 39.3 -3.4 -2.0 -1.4

102 130 24.8 43.1 41.6 -1.6 -2.0 0.5

280 130 23.7 42.0 39.8 -2.2 -2.0 -0.2

50 130 23.9 42.2 42.7 0.5 -2.0 2.5

42 130 23.1 41.3 40.3 -1.1 -2.0 0.9

27 130 23.7 42.0 39.2 -2.8 -2.0 -0.8

138 130 23.9 42.2 42.9 0.7 -2.0 2.7

128 130 22.5 40.8 42.5 1.7 -2.0 3.7

209 130 24.0 42.3 45.4 3.1 -2.0 5.1

52 130 22.9 41.2 40.0 -1.2 -2.0 0.8

256 130 21.6 39.9 39.5 -0.4 -2.0 1.6

103 131 24.0 42.3 40.4 -1.9 -2.0 0.2

364 131 23.5 41.8 39.2 -2.6 -2.0 -0.5

441 131 23.9 42.2 39.9 -2.3 -2.0 -0.3

328 131 24.6 42.9 41.3 -1.6 -2.0 0.4

312 131 25.3 43.6 40.8 -2.8 -2.0 -0.8

48 131 24.4 42.7 38.7 -4.0 -2.0 -2.0

3 131 23.6 41.9 39.1 -2.8 -2.0 -0.8

45 131 21.9 40.2 38.5 -1.7 -2.0 0.4

150 131 22.0 40.3 38.6 -1.6 -2.0 0.4

350 132 24.3 42.6 36.8 -5.8 -2.0 -3.8

320 132 23.1 41.4 39.5 -1.8 -2.0 0.2

135 132 23.5 41.8 39.5 -2.3 -2.0 -0.3

93 132 23.7 42.0 36.9 -5.1 -2.0 -3.1

35 132 22.5 40.8 40.4 -0.4 -2.0 1.6

125 132 23.9 42.2 39.4 -2.8 -2.0 -0.8

1 132 22.9 41.2 39.6 -1.6 -2.0 0.4
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Table D.08 Tonality Assessment Table - 11.5 m/s
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

40 133 22.9 41.2 38.5 -2.7 -2.0 -0.7

327 133 22.8 41.1 39.6 -1.5 -2.0 0.5

126 133 24.2 42.5 37.9 -4.6 -2.0 -2.6

115 134 24.3 42.6 38.2 -4.4 -2.0 -2.4

169 134 21.1 39.4 39.1 -0.4 -2.0 1.6

243 134 23.8 42.1 38.5 -3.6 -2.0 -1.6

206 134 24.0 42.2 42.6 0.4 -2.0 2.4

360 135 23.2 41.5 37.4 -4.1 -2.0 -2.1

143 135 25.0 43.3 36.8 -6.5 -2.0 -4.5

170 135 22.6 40.9 38.1 -2.8 -2.0 -0.8

380 136 23.4 41.7 40.6 -1.1 -2.0 0.9

Average 130 -1.8 -2.0 0.2



 _Page 1 of 2
Created on: 2022-04-12

Table D.09 Tonality Assessment Table - 12 m/s
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

Measurement 
#

Centre 
frequency (Hz)

Background adjusted
 criterion level 

(dB)

Masking 
level 
(dB)

Tone 
level 
(dB)

Determination
 of tonality 

(dB)

Frequency 
dependent audibility

 criterion (dB)

Tonal 
Audibility (dB)

448 124 22.0 40.2 42.5 2.3 -2.0 4.3

343 125 22.7 41.0 35.9 -5.2 -2.0 -3.2

513 125 23.1 41.4 37.7 -3.7 -2.0 -1.7

370 125 24.0 42.3 41.5 -0.9 -2.0 1.1

369 126 24.2 42.5 38.7 -3.7 -2.0 -1.7

259 126 20.9 39.2 38.6 -0.6 -2.0 1.4

344 126 23.9 42.2 35.3 -6.9 -2.0 -4.9

376 126 25.4 43.7 37.1 -6.5 -2.0 -4.5

258 127 21.8 40.0 37.3 -2.7 -2.0 -0.7

84 127 24.4 42.7 39.9 -2.8 -2.0 -0.8

216 128 24.0 42.2 39.0 -3.3 -2.0 -1.2

254 128 22.6 40.9 37.0 -3.9 -2.0 -1.9

153 129 23.1 41.4 40.7 -0.7 -2.0 1.3

357 129 22.5 40.8 36.9 -3.9 -2.0 -1.9

218 129 23.1 41.4 38.1 -3.3 -2.0 -1.3

12 129 21.3 39.6 41.1 1.6 -2.0 3.6

295 129 23.9 42.2 40.2 -1.9 -2.0 0.1

392 129 23.5 41.8 40.1 -1.7 -2.0 0.3

247 129 23.2 41.5 41.1 -0.4 -2.0 1.6

164 129 24.9 43.2 37.6 -5.6 -2.0 -3.5

253 129 23.1 41.3 37.3 -4.0 -2.0 -2.0

211 130 25.0 43.3 42.2 -1.2 -2.0 0.9

127 130 23.1 41.4 41.2 -0.2 -2.0 1.8

255 130 22.3 40.6 39.7 -0.9 -2.0 1.1

248 130 22.1 40.4 40.4 0.0 -2.0 2.0

30 130 20.9 39.2 43.4 4.2 -2.0 6.3

148 130 23.5 41.7 38.5 -3.2 -2.0 -1.2

100 130 23.5 41.8 41.0 -0.8 -2.0 1.2

171 130 22.8 41.1 41.7 0.6 -2.0 2.6

372 130 24.5 42.8 41.0 -1.8 -2.0 0.2

39 130 23.6 41.8 41.0 -0.8 -2.0 1.2

368 130 22.8 41.1 41.7 0.6 -2.0 2.6

146 131 25.0 43.3 33.2 -10.0 -2.0 -8.0

293 131 22.7 41.0 41.8 0.8 -2.0 2.8

325 131 25.8 44.1 39.9 -4.1 -2.0 -2.1

439 131 22.6 40.9 40.1 -0.9 -2.0 1.2

152 131 23.7 41.9 38.7 -3.2 -2.0 -1.2

139 131 24.1 42.4 41.1 -1.3 -2.0 0.7

217 131 23.9 42.2 43.5 1.3 -2.0 3.3

31 131 21.0 39.2 43.4 4.2 -2.0 6.2

2 131 23.2 41.5 39.8 -1.7 -2.0 0.3

151 131 22.0 40.3 39.9 -0.4 -2.0 1.7

28 132 20.8 39.1 38.6 -0.5 -2.0 1.5

44 132 22.6 40.9 36.6 -4.3 -2.0 -2.3

15 132 23.8 42.1 40.2 -1.9 -2.0 0.1

257 132 22.2 40.5 38.6 -1.9 -2.0 0.2

296 132 24.5 42.8 40.2 -2.6 -2.0 -0.5

23 132 22.6 40.9 39.5 -1.4 -2.0 0.6

16 132 22.2 40.5 38.8 -1.7 -2.0 0.3

49 132 23.6 41.9 39.4 -2.5 -2.0 -0.5

381 132 22.4 40.7 40.3 -0.4 -2.0 1.6

260 132 21.4 39.7 39.9 0.1 -2.0 2.1

483 132 24.1 42.3 40.7 -1.7 -2.0 0.3
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Table D.09 Tonality Assessment Table - 12 m/s
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

283 133 25.9 44.2 40.9 -3.3 -2.0 -1.3

373 133 24.2 42.5 39.8 -2.7 -2.0 -0.7

41 133 24.2 42.5 40.7 -1.8 -2.0 0.2

114 133 23.7 42.0 36.5 -5.6 -2.0 -3.5

383 134 23.5 41.8 38.6 -3.1 -2.0 -1.1

451 134 23.8 42.1 40.5 -1.5 -2.0 0.5

382 134 23.5 41.8 41.3 -0.5 -2.0 1.5

144 134 25.9 44.2 38.1 -6.0 -2.0 -4.0

124 135 24.1 42.4 36.0 -6.5 -2.0 -4.4

284 137 24.9 43.2 42.1 -1.1 -2.0 1.0

Average 130 -1.3 -2.0 0.7
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Table D.10 Tonality Assessment Table - 12.5 m/s
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

Measurement 
#

Centre 
frequency (Hz)

Background adjusted
 criterion level 

(dB)

Masking 
level 
(dB)

Tone 
level 
(dB)

Determination
 of tonality 

(dB)

Frequency 
dependent audibility

 criterion (dB)

Tonal 
Audibility (dB)

307 124 24.8 43.1 41.1 -2.0 -2.0 0.0

342 125 21.8 40.1 38.3 -1.7 -2.0 0.3

304 127 23.5 41.7 39.5 -2.2 -2.0 -0.2

303 128 24.0 42.3 40.1 -2.2 -2.0 -0.2

356 129 22.5 40.8 37.4 -3.4 -2.0 -1.4

460 129 23.2 41.5 39.0 -2.5 -2.0 -0.5

366 129 25.6 43.9 39.4 -4.5 -2.0 -2.5

437 129 23.2 41.5 38.8 -2.7 -2.0 -0.7

481 129 22.8 41.1 41.0 -0.1 -2.0 1.9

504 130 23.8 42.1 40.1 -2.0 -2.0 0.0

24 130 21.2 39.5 39.0 -0.5 -2.0 1.5

101 130 23.9 42.1 43.3 1.2 -2.0 3.2

390 130 22.1 40.4 39.8 -0.6 -2.0 1.4

458 130 23.0 41.3 40.0 -1.3 -2.0 0.8

450 130 24.3 42.6 42.8 0.2 -2.0 2.2

149 130 23.5 41.8 39.7 -2.2 -2.0 -0.1

387 130 23.3 41.6 37.5 -4.1 -2.0 -2.0

21 130 23.4 41.7 40.1 -1.6 -2.0 0.4

305 130 24.1 42.4 38.8 -3.6 -2.0 -1.5

175 130 23.7 42.0 40.5 -1.5 -2.0 0.5

385 130 23.7 42.0 43.7 1.7 -2.0 3.7

294 131 23.2 41.5 42.9 1.5 -2.0 3.5

29 131 21.4 39.7 40.0 0.4 -2.0 2.4

518 131 21.8 40.1 35.8 -4.3 -2.0 -2.3

449 131 23.2 41.5 43.3 1.8 -2.0 3.8

46 131 24.0 42.3 41.0 -1.3 -2.0 0.8

34 131 23.2 41.5 41.0 -0.5 -2.0 1.6

386 131 24.2 42.5 38.3 -4.2 -2.0 -2.2

482 131 24.0 42.3 41.4 -0.9 -2.0 1.2

440 131 24.2 42.5 40.7 -1.8 -2.0 0.2

32 132 21.6 39.9 40.2 0.3 -2.0 2.3

291 132 22.6 40.9 41.6 0.6 -2.0 2.7

174 132 22.6 40.9 39.4 -1.5 -2.0 0.5

17 132 23.1 41.4 38.0 -3.4 -2.0 -1.4

25 132 22.1 40.4 39.1 -1.3 -2.0 0.7

251 132 23.3 41.6 40.7 -0.9 -2.0 1.1

10 132 22.6 40.9 38.8 -2.1 -2.0 0.0

250 132 22.1 40.4 40.7 0.3 -2.0 2.3

353 132 22.7 41.0 39.1 -1.9 -2.0 0.1

306 132 25.3 43.6 42.2 -1.4 -2.0 0.6

208 132 23.3 41.6 41.8 0.2 -2.0 2.3

252 133 23.5 41.8 37.5 -4.3 -2.0 -2.3

249 133 22.5 40.8 39.4 -1.4 -2.0 0.6

207 133 23.6 41.9 43.3 1.4 -2.0 3.4

210 133 24.2 42.4 41.7 -0.7 -2.0 1.3

326 133 24.8 43.1 37.9 -5.1 -2.0 -3.1

246 133 23.8 42.1 40.1 -2.1 -2.0 0.0

384 133 23.2 41.5 39.3 -2.2 -2.0 -0.2

145 134 27.0 45.3 36.7 -8.5 -2.0 -6.5

354 134 22.2 40.5 39.0 -1.6 -2.0 0.5

442 135 24.6 42.9 39.4 -3.5 -2.0 -1.5

452 135 23.6 41.9 40.7 -1.2 -2.0 0.8

281 135 25.3 43.6 42.5 -1.1 -2.0 0.9



 _Page 2 of 2
Created on: 2022-04-12

Table D.10 Tonality Assessment Table - 12.5 m/s
Project: Nation Rise Wind Farm - IEC 61400- 11 Edition 3.0 - Turbine T12
Report ID: 16115.01.T12.RP3

99 135 24.3 42.6 38.2 -4.4 -2.0 -2.4

244 135 24.5 42.8 40.5 -2.3 -2.0 -0.3

285 136 23.6 41.9 42.1 0.3 -2.0 2.3

Average 131 -1.3 -2.0 0.7



 
 
 

 

 

Appendix E  
Measurement Data  
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Certificate number: 22143211-20200605-1 Page: 1 of 16 
 
Siemens Industry Software B.V.   
Weidehek 53 
4824 AT  Breda 
The Netherlands 
Phone: +31 76 573 6363 

 
 

I S O 1 7 0 2 5  
 

A s  L e f t  R E C A L I B R A T I O N  C E R T I F I C A T E  
 
Sales Region: NA 
Account: Aercoustics Engineering Ltd 

Instrument: Simcenter SCADAS 
Manufacturer: Siemens Industry Software B.V. 
Type: SCR202 
Serial number(s): 22143211 

Calibration method: Two calibrated external standards (DC voltage and frequency) are 
used to calibrate the internal Simcenter SCADAS references: 
time/frequency accuracy of the internal system clock and amplitude 
accuracy of the internal signal sources. All input channels are 
calibrated against the internal references. 

Ambient conditions: The calibrations have been carried out in a controlled environment, at 
an ambient temperature of 23,0°C ± 0.3°C and a relative humidity of 
38% ± 5%. 

Calibration date: June 5, 2020 

Results: The calibration results, together with their associated uncertainties, 
are included in this calibration certificate. 

 Calibration results within specification. 

Uncertainty: The reported expanded uncertainty of measurement is stated as the 
standard uncertainty of measurement multiplied by the coverage 
factor k=2, which for a normal distribution corresponds to a coverage 
probability of approximately 95%. The standard uncertainty of 
measurement has been determined in accordance with publication 
EA-4/02. 

Traceability: The measurements have been executed using methods for which the 
traceability to international standards has been demonstrated 
towards the Raad voor Accreditatie. 

 
 
  Breda, June 5, 2020 
 
Calibration performed by:    Certificate approved by: 
 
 
 
H. Dam, Customer Service Engineer   F.Lemmens, Production Manager 
 

The Raad voor Accreditatie is one of 
the signatories of the Multilateral 
Agreement of the European 
Cooperation for Accreditation (EA) 
for the mutual recognition of 
calibration certificates. 

Reproduction of the complete 
certificate is allowed. Parts of the 
certificate may only be reproduced 
with written approval of the 
calibration laboratory. 

This certificate is issued provided 
that neither Siemens Industry 
Software B.V. nor the Raad voor 
Accreditatie assumes any liability. 
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Summary of Measurement Results 

1.1 Sound Power Levels 
From Table 11 of IEC test report 16115.01.T12.RP3: 

Wind Speed (m/s) Apparent LWA, (dBA) 
Maximum Sound Power Level (dBA)*  

AAR dated Oct 21, 2019 
8 101.3 104.8 

8.5 101.8 104.8 
9 102.2 104.8 

9.5 102.3 104.8 
10 102.7 104.8 

10.5 102.8 104.8 
11 103.2 104.8 

11.5 103.5 104.8 
12 103.5 104.8 

12.5 103.7 104.8 
*Includes +0.5 dB, per Section E3.1 of the MOECC Compliance Protocol for Wind Turbine Noise 

It is noted that the turbine sound power level was revised down from 105.8 dBA in the approved 
REA # 0871-AV3TFM to 104.3 dBA in the later AAR. However, the approved REA was not 
subsequently updated to reflect this change.  

The acoustic emission testing indicates that the overall sound power level of the turbine complies 
with the maximum sound power level permitted in Schedule B of the Nation Rise REA #0871-
AV3TFM as well as that of the most recent AAR.  

Summed from Appendix C.01 of IEC test report 16115.01.T12.RP3 
 Octave Sound Power Level (dBA) 

Wind 
Speed 

31.5 Hz 63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz 

8 76.0 84.3 90.4 92.7 93.6 96.7 94.6 82.5 79.1 
8.5 76.0 84.7 91.5 93.1 94.0 97.2 95.3 82.8 79.2 
9 76.3 85.0 92.7 93.5 94.3 97.4 95.6 83.8 80.3 

9.5 75.7 84.7 92.9 93.5 94.3 97.6 96.0 83.5 79.9 
10 75.4 84.4 93.8 93.7 94.6 97.9 96.3 84.1 80.7 

10.5 76.1 84.7 93.0 94.0 94.9 98.1 96.4 84.5 81.0 
11 76.1 84.5 94.1 94.3 95.2 98.4 96.6 85.0 81.9 

11.5 75.2 84.0 93.2 94.5 95.7 98.9 97.2 85.9 82.7 
12 75.3 83.5 93.1 94.4 95.9 98.9 97.0 86.7 83.3 

12.5 75.1 84.1 93.5 94.5 96.1 99.1 97.0 86.9 83.8 
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1.2 Tonal Audibility Values 
From Table 14 of IEC test report 16115.01.T12.RP3: 

Wind Speed (m/s) Frequency (Hz) �7�R�Q�D�O���D�X�G�L�E�L�O�L�W�\�����¨�/a (dB) Tonal Audibility Limit*  (dB) 

8 No Tones 3 
8.5 122 -2.8 3 
9 124 -1.6 3 

9.5 124 -0.1 3 
10 125 1.1 3 

10.5 125 -0.4 3 
11 126 -0.2 3 

11.5 130 0.2 3 
12 130 0.7 3 

12.5 131 0.7 3 
*Nation Rise Wind Farm Renewable Energy Approval Application �± Noise Impact Assessment, issued by 
DNV GL, Doc # 10021027-CAMO-R-06, (Issue F, Dated 31 May, 2019) 

1.3 Statement of Compliance 
Based on the results in Table 12 of the IEC 61400-11:20121 test report to which this statement is 
attached, the maximum apparent sound power level of the test turbine complies with the sound level 
in REA # 0871-AV3TFM, the most recent AAR and Section E3.1 of the MECP Compliance Protocol 
for Wind Turbine Noise.  

Based on the results in Table 14 of the IEC 61400-11:2012 to which this statement is attached, the 
maximum tonal audibility of the test turbine is below the warranty tonal audibility of 3 dB indicated in 
the statement from the manufacturer in Appendix F of the Noise Impact Assessment Report dated 
May 31st, 2019.  

The maximum measured tonal audibility is also below the 3 dB threshold indicated in Section D3.8.3 
of the MECP Compliance Protocol for Wind Turbine Noise. Therefore, the tonal audibility measured 
in this test does not present a concern regarding tonal audibility at the surrounding receptors.  

 
1 While the REA specified the use of test standard CSA/CAN-C61400-11-07 for the Emission Audit, the  
IEC:61400:2012 test standard was used. IEC:61400:2012 is equivalent to the CSA/CAN-IEC 61400-11:13 
standard. Per Section A4.4.3 of the compliance protocol, CSA/CAN-IEC 61400-11:13 is an acceptable standard for 
Emission Audit.  
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Adjustment of Microphone Location R 0 from Nominal Location  
The microphone board was placed at a distance of 212 m from the Turbine T12 tower centreline in 
a downwind location with a reference yaw position of 277 degrees with respect to magnetic north 
(roughly 263 degrees with respect to true north). This represents a microphone position 12 m further 
than the nominal microphone distance of 200 m �± an adjustment of +6%.  

The microphone was placed further away from Turbine T12 in order to avoid placing the microphone 
in a large puddle encountered at the nominal microphone location. The final placement is in 
accordance with the requirements of Section 7.1 of the IEC 61400-11 Edition 3.0 standard. 
Specifically, the chosen microphone location is within the +/- 20% tolerance (up to a maximum of 
30 m) of the nominal microphone location. 

The UTM coordinates of the microphone location that was utilized for the testing are 484468 m E, 
5004106 m N, Zone 18T as taken from Google Earth.   

This adjustment from the nominal location microphone was accounted for; the Slant Distance R1 
used in Equation 27 of the IEC 6140-11 Edition 3.0 standard uses an R0 value of 212 m. The 
additional atmospheric absorption associated with this 12 m adjustment is negligible. 

A photo has been included below (Figure F.04-1) which illustrates the puddle encountered on site, 
as well as an aerial image (Figure F.04-2) illustrating the location of the puddle and the final 
microphone location.  

Figure F.04-1: Pooled Water at 200 m from Turbine T12 (pictured in distance) 
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