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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) 7.4 11.6 15.8 19.3 23.4 29.9 29.8 32.8 35.2 34.2 35.3 37.0 37.5 39.5 40.1 40.3 41.8 42.1 41.8 41.6 40.8 39.9 38.6 36.0 32.8 28.1 22.6 22.0 51.8
Background (dBA) -1.4 3.2 8.2 11.1 14.8 23.6 23.0 24.7 25.6 22.8 23.6 27.1 23.6 23.0 24.6 25.9 27.9 27.6 27.3 26.5 24.1 24.2 23.6 23.6 23.6 21.6 19.4 20.4 38.4

Turbine ON - background adj (dBA) 6.7 10.9 15.0 18.6 22.8 28.7 28.8 32.1 34.7 33.9 35.0 36.5 37.3 39.4 39.9 40.2 41.6 42.0 41.7 41.5 40.7 39.7 38.4 35.7 32.2 27.1 19.7 [19] 51.6
Signal to noise (dB) 8.8 8.3 7.6 8.2 8.6 6.2 6.9 8.1 9.6 11.4 11.7 9.9 13.9 16.5 15.4 14.5 13.9 14.6 14.5 15.1 16.6 15.6 15.0 12.3 9.2 6.6 3.2 1.6 13.4

Uncertainty (dB) 1.2 1.2 1.0 0.9 0.9 1.1 1.0 0.9 0.9 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.9 1.0 1.8 3.0 0.7
PWL (dBA) 57.0 61.1 65.2 68.8 73.0 78.9 79.1 82.3 84.9 84.2 85.3 86.8 87.6 89.6 90.2 90.4 91.9 92.2 91.9 91.7 90.9 90.0 88.7 86.0 82.4 77.3 69.9 [69.2] 101.8

Turbine ON (dBA) 9.4 13.5 17.7 21.4 24.9 30.4 31.7 33.8 36.6 36.4 37.0 38.7 39.0 40.4 43.1 42.2 43.7 44.2 44.0 43.8 42.9 42.0 40.5 38.0 34.6 29.9 23.5 21.8 53.8
Background (dBA) 2.0 5.1 8.2 11.5 15.5 25.8 23.1 26.8 27.3 23.2 25.2 28.1 24.9 24.6 26.5 27.5 29.1 29.0 28.9 28.3 26.7 26.6 26.8 26.8 26.8 25.5 22.3 21.2 40.2

Turbine ON - background adj (dBA) 8.5 12.8 17.1 20.9 24.4 28.6 31.1 32.8 36.1 36.2 36.7 38.3 38.8 40.3 43.0 42.1 43.5 44.1 43.9 43.7 42.8 41.9 40.3 37.6 33.8 27.9 [20.5] [18.8] 53.6
Signal to noise (dB) 7.3 8.3 9.5 9.9 9.4 4.6 8.7 7.0 9.3 13.2 11.8 10.6 14.1 15.8 16.7 14.7 14.6 15.2 15.1 15.5 16.2 15.4 13.7 11.1 7.8 4.4 1.2 0.5 13.6

Uncertainty (dB) 1.3 1.2 0.9 0.9 0.9 1.5 0.9 1.0 0.9 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.9 1.0 1.5 2.1 3.1 0.7
PWL (dBA) 58.7 63.0 67.4 71.1 74.6 78.8 81.3 83.0 86.3 86.4 86.9 88.6 89.1 90.5 93.3 92.3 93.8 94.3 94.1 93.9 93.0 92.1 90.6 87.9 84.0 78.1 [70.7] [69] 103.8

Turbine ON (dBA) 9.8 14.4 18.6 22.3 25.9 31.0 32.2 34.5 37.6 37.2 37.6 39.3 39.5 40.4 44.3 42.7 44.1 44.7 44.5 44.3 43.4 42.4 41.0 38.4 34.9 30.1 23.4 22.1 54.3
Background (dBA) -0.5 3.7 8.3 12.1 16.5 24.9 23.0 26.7 27.8 24.6 25.0 26.6 26.9 26.2 26.8 26.8 28.2 28.3 28.2 27.5 25.8 25.5 24.5 24.1 24.1 23.8 22.8 20.4 39.6

Turbine ON - background adj (dBA) 9.3 14.0 18.1 21.9 25.3 29.7 31.7 33.7 37.1 36.9 37.3 39.1 39.3 40.3 44.2 42.6 44.0 44.6 44.4 44.2 43.3 42.3 40.9 38.2 34.6 29.0 [20.4] [19.1] 54.2
Signal to noise (dB) 10.2 10.7 10.3 10.3 9.4 6.1 9.3 7.8 9.8 12.6 12.6 12.7 12.6 14.3 17.5 15.9 15.9 16.4 16.3 16.8 17.6 17.0 16.5 14.3 10.8 6.3 0.6 1.7 14.7

Uncertainty (dB) 1.2 1.1 0.9 0.9 1.0 1.2 0.9 1.0 0.9 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.9 1.1 2.0 3.2 0.7
PWL (dBA) 59.6 64.2 68.4 72.2 75.6 80.0 81.9 83.9 87.3 87.2 87.5 89.3 89.5 90.5 94.4 92.8 94.3 94.9 94.7 94.4 93.6 92.6 91.1 88.5 84.8 79.2 [70.7] [69.3] 104.4

Turbine ON (dBA) 10.3 14.5 18.5 21.9 25.5 30.7 31.8 34.0 38.0 36.8 37.1 39.1 39.2 40.2 44.8 42.6 44.1 44.8 44.4 44.3 43.4 42.4 40.9 38.4 35.0 30.5 24.5 22.5 54.3
Background (dBA) -2.1 2.7 6.5 10.7 14.8 23.9 27.0 23.9 25.6 23.5 23.5 24.9 25.7 25.9 27.4 26.8 28.8 28.5 28.3 27.4 25.6 25.3 24.2 24.0 24.8 22.5 22.3 20.6 39.3

Turbine ON - background adj (dBA) 10.0 14.2 18.2 21.5 25.1 29.7 30.1 33.6 37.8 36.6 36.9 38.9 39.0 40.0 44.7 42.4 44.0 44.7 44.3 44.2 43.3 42.3 40.8 38.2 34.6 29.8 [21.5] [19.5] 54.2
Signal to noise (dB) 12.4 11.8 11.9 11.2 10.7 6.8 4.8 10.2 12.4 13.3 13.6 14.2 13.5 14.3 17.4 15.7 15.3 16.3 16.1 16.9 17.8 17.1 16.7 14.4 10.3 8.0 2.2 1.9 15.0

Uncertainty (dB) 1.1 1.1 0.9 0.9 0.9 1.1 1.5 0.9 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.9 1.0 2.1 3.1 0.7
PWL (dBA) 60.3 64.5 68.4 71.8 75.3 79.9 80.3 83.8 88.0 86.8 87.2 89.1 89.3 90.2 95.0 92.7 94.2 94.9 94.6 94.4 93.5 92.5 91.1 88.4 84.9 80.0 [71.7] [69.7] 104.4

Turbine ON (dBA) 9.8 13.8 18.1 21.6 25.1 30.7 31.7 33.9 38.8 36.6 36.9 38.9 38.9 39.8 44.9 42.4 44.0 44.7 44.4 44.3 43.4 42.4 40.9 38.3 35.0 30.4 24.3 22.4 54.3
Background (dBA) -0.6 3.9 7.9 11.4 15.8 24.9 22.4 24.3 25.6 23.2 24.0 25.6 25.7 25.3 26.3 26.7 28.6 28.7 28.5 27.5 25.7 25.5 24.7 24.5 25.2 22.6 20.4 20.7 39.2

Turbine ON - background adj (dBA) 9.4 13.3 17.6 21.1 24.6 29.4 31.1 33.5 38.5 36.4 36.7 38.7 38.7 39.6 44.8 42.3 43.9 44.6 44.3 44.2 43.3 42.3 40.8 38.2 34.5 29.6 22.0 [19.4] 54.2
Signal to noise (dB) 10.4 9.9 10.1 10.2 9.3 5.8 9.3 9.7 13.2 13.4 12.9 13.4 13.3 14.5 18.6 15.7 15.5 16.0 15.9 16.8 17.7 16.9 16.2 13.9 9.8 7.8 3.9 1.7 15.1

Uncertainty (dB) 1.1 1.1 0.9 0.9 0.9 1.1 0.9 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.7 0.6 0.6 0.7 0.7 0.8 0.8 0.9 1.4 3.0 0.7
PWL (dBA) 59.6 63.6 67.8 71.4 74.8 79.6 81.4 83.7 88.8 86.7 86.9 89.0 89.0 89.9 95.0 92.5 94.1 94.8 94.5 94.5 93.6 92.6 91.1 88.4 84.8 79.8 72.2 [69.6] 104.4

Turbine ON (dBA) 9.6 13.7 17.4 21.2 24.8 30.8 31.4 33.6 39.3 36.3 36.6 38.8 38.7 39.6 45.1 42.3 43.9 44.7 44.4 44.3 43.4 42.4 41.0 38.4 35.1 30.6 24.5 22.5 54.3
Background (dBA) -0.1 3.9 6.8 10.6 15.0 24.7 24.7 23.4 24.5 22.4 23.0 24.2 24.3 24.4 26.7 27.8 29.2 28.9 28.9 28.2 26.9 26.8 26.4 26.1 26.4 24.2 21.4 21.1 39.7

Turbine ON - background adj (dBA) 9.1 13.2 17.0 20.8 24.4 29.6 30.4 33.2 39.2 36.1 36.4 38.6 38.5 39.4 45.0 42.1 43.8 44.6 44.3 44.2 43.3 42.3 40.8 38.1 34.4 29.4 21.6 [19.5] 54.1
Signal to noise (dB) 9.7 9.8 10.6 10.6 9.9 6.2 6.7 10.2 14.9 13.9 13.6 14.6 14.4 15.1 18.4 14.5 14.7 15.8 15.5 16.1 16.5 15.6 14.5 12.3 8.7 6.4 3.1 1.3 14.6

Uncertainty (dB) 1.1 1.1 0.8 0.9 0.9 1.1 1.0 0.8 0.8 0.8 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.7 0.8 0.8 1.0 1.8 3.0 0.7
PWL (dBA) 59.4 63.5 67.2 71.0 74.6 79.9 80.6 83.4 89.4 86.4 86.7 88.9 88.8 89.7 95.3 92.3 94.0 94.8 94.5 94.5 93.5 92.6 91.0 88.4 84.7 79.7 71.8 [69.7] 104.4

Turbine ON (dBA) 10.4 15.1 18.3 22.1 25.5 31.2 31.9 33.8 39.4 36.5 36.8 39.3 38.8 39.5 45.3 42.4 44.2 45.1 44.8 44.6 43.8 42.8 41.3 38.7 35.6 31.2 25.5 23.1 54.6
Background (dBA) 2.7 6.3 10.0 13.4 18.1 24.8 26.0 26.3 27.6 26.9 27.8 31.3 33.1 34.1 32.8 29.6 29.5 29.0 28.7 27.7 26.3 26.3 26.1 26.1 26.7 24.6 21.9 21.3 42.4

Turbine ON - background adj (dBA) 9.6 14.5 17.6 21.4 24.7 30.1 30.6 32.9 39.1 36.0 36.2 38.5 37.4 38.0 45.1 42.2 44.0 44.9 44.6 44.5 43.7 42.8 41.2 38.5 35.0 30.1 22.9 [20.1] 54.3
Signal to noise (dB) 7.7 8.8 8.3 8.7 7.5 6.4 5.9 7.5 11.8 9.7 9.1 8.0 5.7 5.4 12.6 12.8 14.7 16.0 16.0 17.0 17.5 16.6 15.2 12.6 8.9 6.5 3.5 1.7 12.2

Uncertainty (dB) 1.3 1.2 1.0 1.0 1.0 1.1 1.2 1.0 0.9 0.9 0.8 0.9 1.1 1.2 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.9 1.1 1.7 3.2 0.8
PWL (dBA) 59.9 64.7 67.8 71.7 74.9 80.3 80.8 83.2 89.4 86.3 86.5 88.8 87.7 88.3 95.3 92.4 94.2 95.2 94.9 94.8 93.9 93.0 91.4 88.7 85.2 80.3 73.2 [70.3] 104.5

Turbine ON (dBA) 10.4 15.0 18.0 21.3 25.0 31.0 31.9 33.5 39.2 36.3 36.6 39.3 38.6 39.4 45.1 42.3 44.1 45.0 44.6 44.6 43.7 42.8 41.2 38.7 35.5 31.1 25.3 22.9 54.5
Background (dBA) 4.5 6.2 9.2 12.4 16.7 25.2 25.7 24.4 26.3 24.7 25.8 29.6 31.2 29.8 29.4 29.4 30.1 29.7 29.7 28.6 27.3 27.3 26.8 26.5 27.1 24.6 21.8 21.2 41.4

Turbine ON - background adj (dBA) 9.2 14.4 17.4 20.7 24.2 29.7 30.7 32.9 39.0 36.0 36.3 38.8 37.8 38.9 45.0 42.1 43.9 44.8 44.5 44.5 43.6 42.6 41.1 38.4 34.8 30.0 22.7 [19.9] 54.3
Signal to noise (dB) 6.0 8.9 8.8 9.0 8.2 5.9 6.2 9.0 13.0 11.6 10.9 9.6 7.4 9.6 15.7 12.9 14.0 15.3 15.0 16.0 16.4 15.5 14.4 12.2 8.3 6.4 3.4 1.6 13.1

Uncertainty (dB) 1.5 1.2 1.0 1.0 1.0 1.2 1.2 0.9 0.8 0.9 0.8 0.8 0.9 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 1.0 1.1 1.7 3.2 0.8
PWL (dBA) 59.4 64.7 67.7 71.0 74.5 80.0 80.9 83.1 89.3 86.2 86.5 89.0 88.0 89.1 95.2 92.3 94.2 95.1 94.7 94.7 93.8 92.9 91.3 88.6 85.0 80.2 72.9 [70.1] 104.5

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

7.5

8.0
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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) 9.6 14.7 17.7 21.3 25.1 30.7 31.5 33.5 39.3 36.4 36.7 39.3 38.8 39.4 44.8 42.3 44.1 45.0 44.7 44.7 43.8 42.8 41.3 38.7 35.3 30.6 24.5 22.5 54.5
Background (dBA) 4.8 7.3 9.8 13.0 16.0 23.9 24.5 23.0 25.5 23.9 26.5 31.3 32.2 28.8 29.1 29.2 29.5 29.5 29.5 28.9 27.8 28.1 28.4 28.2 28.1 26.5 23.5 21.8 41.7

Turbine ON - background adj (dBA) 7.9 13.8 16.9 20.6 24.5 29.7 30.5 33.1 39.1 36.1 36.3 38.5 37.7 39.0 44.7 42.1 44.0 44.9 44.6 44.6 43.7 42.7 41.1 38.2 34.4 28.5 [21.5] [19.5] 54.3
Signal to noise (dB) 4.8 7.3 7.9 8.3 9.1 6.9 7.0 10.5 13.8 12.4 10.2 8.0 6.6 10.6 15.7 13.2 14.6 15.6 15.2 15.8 16.0 14.7 12.9 10.5 7.2 4.1 1.0 0.7 12.8

Uncertainty (dB) 1.8 1.3 1.0 1.0 1.0 1.1 1.0 0.9 0.8 0.8 0.8 0.9 1.0 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.9 1.0 1.5 2.0 3.2 0.8
PWL (dBA) 58.1 64.0 67.2 70.9 74.7 80.0 80.7 83.3 89.4 86.3 86.5 88.8 87.9 89.2 95.0 92.4 94.2 95.2 94.8 94.9 94.0 92.9 91.3 88.5 84.6 78.7 [71.7] [69.7] 104.5

Turbine ON (dBA) 10.5 15.2 18.2 21.6 25.3 31.5 31.6 33.4 39.2 36.2 36.6 39.2 38.5 39.0 44.8 42.1 44.0 44.9 44.6 44.7 43.7 42.8 41.2 38.6 35.2 30.6 24.6 22.6 54.4
Background (dBA) 3.7 7.7 10.8 13.0 17.3 24.3 24.5 26.0 26.8 25.8 25.8 27.6 29.4 31.2 33.0 31.3 30.4 30.0 29.4 28.6 27.1 27.0 26.7 26.1 26.4 24.1 21.4 21.3 41.7

Turbine ON - background adj (dBA) 9.4 14.4 17.3 21.0 24.6 30.6 30.7 32.5 39.0 35.8 36.2 38.9 38.0 38.2 44.5 41.7 43.8 44.7 44.5 44.6 43.6 42.6 41.0 38.3 34.6 29.5 21.9 [19.6] 54.1
Signal to noise (dB) 6.8 7.5 7.3 8.6 8.0 7.2 7.1 7.4 12.4 10.4 10.8 11.6 9.1 7.8 11.8 10.8 13.6 14.9 15.2 16.1 16.7 15.8 14.5 12.4 8.8 6.5 3.3 1.4 12.6

Uncertainty (dB) 1.4 1.3 1.0 0.9 1.0 1.0 1.0 1.0 0.8 0.9 0.7 0.7 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.9 1.0 1.8 3.1 0.7
PWL (dBA) 59.7 64.6 67.5 71.2 74.8 80.8 80.9 82.8 89.2 86.0 86.5 89.1 88.2 88.5 94.7 92.0 94.0 95.0 94.7 94.8 93.9 92.9 91.3 88.5 84.8 79.7 72.1 [69.9] 104.4

Turbine ON (dBA) 9.7 15.1 17.5 21.6 25.3 31.5 31.6 33.4 38.7 36.3 36.6 39.1 38.5 39.0 45.1 42.1 44.0 44.9 44.6 44.6 43.7 42.8 41.2 38.5 35.2 30.8 24.9 22.9 54.4
Background (dBA) 3.0 6.4 9.0 11.6 16.0 25.8 22.8 23.0 24.7 23.0 23.7 25.4 25.8 26.0 27.4 28.2 29.5 29.4 29.5 28.6 27.3 27.2 26.6 26.5 27.2 24.5 21.8 21.2 40.1

Turbine ON - background adj (dBA) 8.7 14.5 16.8 21.2 24.7 30.2 31.0 32.9 38.5 36.0 36.4 38.9 38.3 38.8 45.0 41.9 43.8 44.8 44.5 44.5 43.6 42.7 41.0 38.2 34.4 29.6 21.9 [19.9] 54.2
Signal to noise (dB) 6.7 8.8 8.4 10.0 9.3 5.8 8.8 10.3 14.0 13.2 13.0 13.8 12.7 13.0 17.7 13.9 14.5 15.5 15.2 16.1 16.5 15.6 14.6 12.0 7.9 6.3 3.1 1.7 14.3

Uncertainty (dB) 1.4 1.2 1.0 0.9 1.0 1.2 0.9 0.9 0.8 0.8 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.9 1.1 1.9 3.2 0.7
PWL (dBA) 58.9 64.8 67.0 71.4 75.0 80.4 81.2 83.2 88.8 86.3 86.6 89.2 88.5 89.0 95.3 92.2 94.0 95.0 94.8 94.8 93.9 92.9 91.2 88.5 84.6 79.9 72.2 [70.2] 104.5

12.5

11.5

12.0



Table C.02 Detailed apparent sound power level data at 10m height
Project: Grand Renewables Wind Farm - Turbine T10 - IEC 61400-11 Measurement
Report ID: 14284.00.T10.RP4

_
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Created on: 1/23/2018

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) 6.4 11.1 15.5 18.9 23.2 30.1 30.0 32.5 35.0 33.9 34.7 36.5 36.8 38.1 39.4 39.6 41.1 41.5 41.0 40.8 40.0 39.0 37.7 35.1 31.8 27.3 21.9 21.7 51.0
Background (dBA) -3.1 1.8 6.5 10.4 14.5 23.7 23.0 23.9 24.7 22.4 23.1 25.8 23.1 22.8 24.7 25.5 27.8 27.6 27.3 26.4 24.1 24.1 23.1 22.9 22.7 20.8 18.8 20.1 38.0

Turbine ON - background adj (dBA) 5.9 10.5 14.9 18.2 22.6 29.0 29.0 31.9 34.6 33.6 34.4 36.1 36.6 38.0 39.3 39.4 40.9 41.3 40.8 40.6 39.8 38.9 37.5 34.8 31.3 26.1 19.0 [18.7] 50.8
Signal to noise (dB) 9.6 9.3 9.0 8.5 8.7 6.5 6.9 8.6 10.3 11.5 11.6 10.7 13.8 15.3 14.8 14.1 13.3 13.8 13.8 14.4 15.9 14.9 14.6 12.2 9.1 6.5 3.1 1.6 13.0

Uncertainty (dB) 1.0 1.0 0.8 0.8 0.8 0.9 0.9 0.8 0.7 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.8 0.9 1.5 2.7 0.6
PWL (dBA) 56.2 60.8 65.2 68.5 72.8 79.2 79.2 82.1 84.9 83.8 84.7 86.3 86.9 88.2 89.5 89.6 91.1 91.5 91.1 90.8 90.1 89.1 87.8 85.1 81.5 76.4 69.2 [69] 101.1

Turbine ON (dBA) 9.9 14.2 18.3 22.0 25.5 30.7 31.9 34.1 37.6 36.8 37.2 39.0 39.2 40.3 44.2 42.4 43.9 44.5 44.3 44.1 43.2 42.2 40.8 38.2 34.8 30.2 23.9 22.2 54.1
Background (dBA) 0.5 4.2 8.0 11.7 15.8 25.0 24.9 26.3 27.3 23.9 24.8 27.0 26.1 25.8 27.0 27.2 28.8 28.7 28.6 27.9 26.2 26.0 25.6 25.4 25.6 24.4 22.8 20.8 39.9

Turbine ON - background adj (dBA) 9.4 13.8 17.9 21.5 25.0 29.4 31.0 33.4 37.2 36.6 36.9 38.7 39.0 40.1 44.1 42.3 43.8 44.4 44.2 44.0 43.1 42.1 40.7 38.0 34.3 28.8 [20.9] [19.2] 54.0
Signal to noise (dB) 9.4 10.1 10.4 10.3 9.7 5.7 7.1 7.9 10.4 12.9 12.4 12.0 13.1 14.5 17.1 15.2 15.1 15.8 15.7 16.2 17.0 16.2 15.2 12.8 9.3 5.7 1.1 1.4 14.2

Uncertainty (dB) 1.1 1.1 0.8 0.9 0.9 1.1 1.0 0.9 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.9 1.1 1.8 3.1 0.7
PWL (dBA) 59.6 64.0 68.2 71.8 75.2 79.6 81.2 83.6 87.5 86.8 87.2 89.0 89.2 90.4 94.3 92.5 94.0 94.7 94.4 94.2 93.4 92.4 90.9 88.2 84.5 79.1 [71.1] [69.4] 104.2

Turbine ON (dBA) 9.8 14.1 17.8 21.4 25.1 30.8 31.6 33.7 39.1 36.5 36.7 39.0 38.8 39.6 45.0 42.3 44.0 44.8 44.5 44.4 43.5 42.5 41.0 38.5 35.2 30.6 24.6 22.6 54.4
Background (dBA) 1.5 5.4 9.0 12.4 17.0 24.8 25.0 25.3 26.6 25.4 26.3 29.4 30.9 31.8 30.8 28.6 29.2 28.9 28.7 27.8 26.3 26.2 25.9 25.7 26.3 24.1 21.4 21.1 41.3

Turbine ON - background adj (dBA) 9.1 13.5 17.2 20.8 24.3 29.6 30.5 33.0 38.8 36.1 36.3 38.5 38.0 38.8 44.9 42.1 43.9 44.7 44.4 44.3 43.4 42.4 40.9 38.2 34.6 29.6 21.8 [19.6] 54.1
Signal to noise (dB) 8.3 8.7 8.8 9.0 8.0 6.0 6.6 8.4 12.5 11.0 10.5 9.6 7.9 7.8 14.2 13.7 14.8 15.9 15.8 16.6 17.2 16.3 15.2 12.7 8.9 6.5 3.2 1.4 13.1

Uncertainty (dB) 1.1 1.1 0.9 0.9 0.9 1.0 1.0 0.9 0.8 0.8 0.7 0.7 0.8 0.8 0.7 0.7 0.7 0.6 0.6 0.6 0.6 0.7 0.8 0.8 0.8 1.0 1.6 3.0 0.7
PWL (dBA) 59.4 63.7 67.4 71.1 74.6 79.8 80.7 83.3 89.1 86.3 86.6 88.7 88.2 89.1 95.1 92.4 94.1 94.9 94.6 94.6 93.7 92.7 91.1 88.5 84.8 79.8 72.0 [69.8] 104.4

Turbine ON (dBA) 10.2 15.0 17.9 21.4 25.1 31.1 31.7 33.5 39.2 36.3 36.6 39.2 38.6 39.3 44.9 42.3 44.1 45.0 44.7 44.7 43.7 42.8 41.2 38.6 35.4 30.9 24.9 22.7 54.5
Background (dBA) 4.5 7.3 10.1 12.9 16.9 24.7 25.2 24.9 26.5 25.1 26.2 29.8 31.2 30.4 31.3 30.3 30.1 29.8 29.6 28.7 27.4 27.5 27.4 27.0 27.3 25.2 22.3 21.4 41.7

Turbine ON - background adj (dBA) 8.9 14.2 17.2 20.8 24.4 30.0 30.6 32.8 39.0 36.0 36.2 38.7 37.8 38.7 44.7 42.0 43.9 44.8 44.5 44.6 43.6 42.7 41.1 38.3 34.6 29.5 [21.9] [19.7] 54.2
Signal to noise (dB) 5.7 7.7 7.8 8.5 8.2 6.4 6.5 8.6 12.8 11.2 10.5 9.4 7.4 8.9 13.7 12.0 13.9 15.2 15.1 16.0 16.3 15.3 13.8 11.6 8.1 5.7 2.6 1.3 12.7

Uncertainty (dB) 1.4 1.2 0.9 0.9 0.9 1.0 1.0 0.9 0.8 0.8 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.9 1.1 1.8 3.1 0.7
PWL (dBA) 59.1 64.5 67.4 71.0 74.6 80.2 80.8 83.1 89.2 86.2 86.5 89.0 88.0 88.9 95.0 92.2 94.1 95.1 94.8 94.8 93.9 92.9 91.3 88.6 84.9 79.7 [72.2] [70] 104.5

Turbine ON (dBA) 10.3 15.8 17.9 21.7 25.4 31.9 31.6 33.4 38.7 36.2 36.6 39.0 38.4 38.9 44.9 42.1 43.9 44.9 44.6 44.6 43.7 42.8 41.2 38.6 35.3 31.0 25.4 23.2 54.4
Background (dBA) 4.4 7.1 9.7 12.2 16.4 25.9 23.3 24.2 26.0 24.6 25.0 26.8 27.5 28.0 30.0 29.9 30.1 30.0 29.7 28.9 27.6 27.6 27.1 26.7 27.0 24.7 21.9 21.2 41.0

Turbine ON - background adj (dBA) 9.0 15.2 17.2 21.1 24.8 30.6 31.0 32.9 38.5 35.9 36.3 38.7 38.1 38.5 44.8 41.8 43.7 44.8 44.5 44.5 43.6 42.6 41.0 38.3 34.6 29.9 22.7 [20.2] 54.2
Signal to noise (dB) 5.9 8.8 8.3 9.4 9.0 5.9 8.4 9.2 12.7 11.5 11.5 12.1 10.9 10.9 15.0 12.1 13.8 15.0 14.9 15.7 16.1 15.2 14.1 11.8 8.3 6.3 3.4 2.0 13.4

Uncertainty (dB) 1.4 1.2 0.9 0.9 0.9 1.1 0.9 0.9 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.9 1.0 1.7 3.1 0.7
PWL (dBA) 59.2 65.5 67.5 71.4 75.0 80.8 81.2 83.1 88.7 86.1 86.5 89.0 88.3 88.8 95.0 92.0 93.9 95.0 94.7 94.7 93.9 92.9 91.2 88.5 84.9 80.1 73.0 [70.4] 104.4

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



Table C.03 Type B measurement uncertainty summary
Project: Grand Renewables Wind Farm - Turbine T10 - IEC 61400-11 Measurement
Report ID: 14284.00.T10.RP4
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Created on: 1/23/2018

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 1 dB
25 0.8 dB 1 dB

31.5 0.5 dB 0.8 dB
40 0.5 dB 0.8 dB
50 0.5 dB 0.8 dB
63 0.5 dB 0.8 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 0.7 dB
1250 0.3 dB 0.7 dB
1600 0.3 dB 0.7 dB
2000 0.3 dB 0.7 dB
2500 0.5 dB 0.8 dB
3150 0.5 dB 0.8 dB
4000 0.5 dB 0.8 dB
5000 0.5 dB 0.8 dB
6300 0.5 dB 0.8 dB
8000 0.5 dB 0.8 dB
10000 1.3 dB 1.4 dB

1/3 Octave Band Uncertainties

Overall Equipment Uncertainties



Table C.04 Detailed measruement uncertainty at hub height
Project: Grand Renewables Wind Farm - Turbine T10 - IEC 61400-11 Measurement
Report ID: 14284.00.T10.RP4

_
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Created on: 1/23/2018

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) 7.5 11.7 15.9 19.4 23.5 29.7 29.8 32.7 35.2 34.4 35.5 37.1 37.7 39.7 40.3 40.5 42.0 42.3 42.0 41.8 41.0 40.1 38.8 36.2 33.0 28.4 22.8 22.0 52.0

Uncertainty A (dB) 0.5 0.4 0.3 0.2 0.2 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.4 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.4 0.3
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.1 1.1 0.9 0.8 0.8 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.9 1.5
Average (dBA) -1.2 3.5 8.5 11.2 14.9 23.6 22.9 24.8 25.7 22.9 23.7 27.2 23.6 23.0 24.6 25.9 27.9 27.5 27.3 26.5 24.1 24.2 23.6 23.7 23.6 21.6 19.5 20.4 38.4

Uncertainty A (dB) 1.0 1.0 1.3 0.6 0.5 1.5 1.1 1.3 1.0 0.8 1.0 1.6 0.8 0.5 0.3 0.5 0.5 0.6 0.3 0.3 0.4 0.3 0.5 0.6 0.8 0.6 0.5 0.3
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.5 1.4 1.5 1.0 1.0 1.7 1.3 1.5 1.3 1.2 1.2 1.7 1.1 0.9 0.8 0.8 0.9 0.9 0.8 0.8 0.8 0.9 0.9 1.0 1.2 1.0 0.9 1.5
Average (dBA) 9.4 13.4 17.6 21.3 24.9 30.4 31.7 33.7 36.6 36.4 37.0 38.7 39.0 40.4 43.1 42.2 43.7 44.2 44.0 43.8 42.9 42.0 40.5 37.9 34.6 29.9 23.5 21.8 53.8

Uncertainty A (dB) 0.4 0.3 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.1 1.1 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.5
Average (dBA) 2.1 5.1 8.2 11.5 15.5 25.8 23.1 26.8 27.3 23.2 25.2 28.1 24.9 24.6 26.5 27.6 29.1 29.1 29.0 28.3 26.8 26.7 26.8 26.9 26.8 25.6 22.3 21.3 40.3

Uncertainty A (dB) 1.5 1.0 0.8 0.6 0.4 1.4 0.6 1.1 1.0 0.5 0.9 1.2 0.5 0.4 0.5 0.6 0.5 0.5 0.5 0.4 0.6 0.7 1.0 1.2 1.3 1.3 1.0 0.5
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.8 1.5 1.2 1.0 0.9 1.6 1.0 1.4 1.3 0.9 1.1 1.3 0.9 0.8 0.8 0.9 0.8 0.8 0.8 0.8 0.9 1.1 1.3 1.4 1.5 1.6 1.3 1.5
Average (dBA) 9.8 14.4 18.6 22.4 25.9 31.0 32.2 34.5 37.6 37.2 37.6 39.3 39.6 40.4 44.3 42.7 44.2 44.8 44.5 44.3 43.4 42.4 41.0 38.4 35.0 30.1 23.4 22.1 54.4

Uncertainty A (dB) 0.4 0.4 0.3 0.3 0.3 0.3 0.2 0.2 0.1 0.1 0.1 0.1 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
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.1 1.1 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.5
Average (dBA) -0.4 3.7 8.4 12.1 16.6 24.9 22.8 26.8 27.9 24.6 25.0 26.6 27.0 26.2 26.8 26.8 28.2 28.3 28.2 27.5 25.8 25.5 24.5 24.1 24.1 23.9 22.8 20.4 39.7

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

Combined Uncertainty (dB) 1.4 1.3 1.1 1.2 1.1 1.4 1.2 1.4 1.4 1.2 1.2 1.2 1.3 1.1 0.9 0.8 0.8 0.9 0.8 0.8 0.9 1.0 1.0 1.0 1.0 1.2 1.3 1.5
Average (dBA) 10.3 14.5 18.4 21.8 25.5 30.7 31.8 34.0 38.0 36.8 37.1 39.0 39.2 40.2 44.8 42.6 44.1 44.8 44.4 44.3 43.4 42.4 40.9 38.4 35.0 30.5 24.5 22.5 54.3

Uncertainty A (dB) 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.1 0.1 0.1 0.1 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 0.2 0.3 0.2
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.1 1.1 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.5
Average (dBA) -2.3 2.6 6.4 10.6 14.7 23.9 27.4 23.8 25.6 23.6 23.5 24.8 25.7 25.9 27.4 26.8 28.8 28.5 28.3 27.4 25.6 25.2 24.2 23.9 24.7 22.5 22.4 20.5 39.4

Uncertainty A (dB) 0.6 0.4 0.4 0.5 0.4 1.4 1.8 0.7 0.8 0.7 0.6 0.8 1.1 1.0 0.7 0.4 0.5 0.5 0.4 0.5 0.6 0.6 0.6 0.6 0.8 0.8 1.1 0.3
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.2 1.1 0.9 0.9 0.9 1.6 1.9 1.1 1.1 1.1 0.9 1.0 1.3 1.2 1.0 0.8 0.9 0.9 0.8 0.8 0.9 1.0 1.0 1.0 1.2 1.1 1.4 1.5
Average (dBA) 9.7 13.7 18.0 21.6 25.1 30.7 31.7 33.9 38.8 36.6 36.9 38.9 38.9 39.8 44.9 42.4 44.0 44.7 44.4 44.3 43.4 42.4 40.9 38.3 35.0 30.4 24.2 22.4 54.3

Uncertainty A (dB) 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.1
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.1 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4
Average (dBA) -0.5 4.0 8.0 11.4 15.9 24.9 22.2 24.3 25.6 23.2 24.0 25.6 25.7 25.3 26.2 26.7 28.6 28.7 28.5 27.5 25.7 25.5 24.8 24.5 25.3 22.6 20.3 20.7 39.2

Uncertainty A (dB) 0.7 0.6 0.5 0.5 0.5 1.3 0.5 0.6 0.6 0.5 0.6 0.7 0.7 0.6 0.4 0.4 0.4 0.4 0.4 0.3 0.4 0.4 0.5 0.5 0.6 0.5 0.5 0.3
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.2 1.2 1.0 0.9 0.9 1.6 0.9 1.0 1.0 0.9 0.9 1.0 1.0 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.9 0.9 1.0 1.0 0.9 1.5
Average (dBA) 9.5 13.5 17.3 21.1 24.8 30.8 31.3 33.6 39.3 36.3 36.6 38.7 38.7 39.6 45.1 42.2 43.9 44.6 44.4 44.3 43.3 42.4 40.9 38.3 35.0 30.5 24.4 22.4 54.2

Uncertainty A (dB) 0.4 0.4 0.3 0.4 0.3 0.3 0.2 0.2 0.2 0.1 0.1 0.1 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 0.2 0.3 0.2
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.1 1.1 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.5
Average (dBA) -0.1 3.9 6.7 10.6 14.9 24.7 24.9 23.4 24.4 22.4 23.0 24.1 24.2 24.4 26.7 27.8 29.3 28.9 28.9 28.3 27.0 26.9 26.5 26.1 26.5 24.3 21.5 21.1 39.7

Uncertainty A (dB) 0.8 0.6 0.4 0.3 0.3 1.3 1.0 0.6 0.5 0.4 0.5 0.5 0.6 0.5 0.5 0.5 0.6 0.6 0.5 0.4 0.6 0.6 0.8 0.8 0.8 0.8 0.7 0.3
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.3 1.2 0.9 0.9 0.9 1.5 1.3 1.0 1.0 0.9 0.9 0.9 0.9 0.8 0.8 0.9 0.9 0.9 0.8 0.8 0.9 1.0 1.1 1.1 1.1 1.1 1.0 1.5
Average (dBA) 10.5 15.2 18.3 22.1 25.6 31.2 31.9 33.8 39.4 36.5 36.8 39.3 38.8 39.5 45.3 42.4 44.2 45.1 44.8 44.6 43.8 42.9 41.3 38.8 35.6 31.2 25.5 23.1 54.6

Uncertainty A (dB) 0.4 0.4 0.4 0.3 0.3 0.3 0.2 0.2 0.2 0.1 0.1 0.1 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 0.2 0.3 0.2
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.1 1.1 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.9 1.5
Average (dBA) 2.8 6.4 10.1 13.4 18.1 24.8 26.1 26.4 27.7 27.0 27.9 31.5 33.3 34.3 32.9 29.7 29.5 29.1 28.7 27.7 26.3 26.3 26.1 26.1 26.7 24.6 21.9 21.4 42.5

Uncertainty A (dB) 0.8 0.7 0.6 0.6 0.6 1.0 0.8 0.8 0.7 0.9 1.0 1.3 1.6 1.7 1.1 0.6 0.4 0.4 0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.6 0.5 0.3
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.3 1.2 1.0 1.0 1.0 1.3 1.1 1.1 1.1 1.2 1.2 1.5 1.7 1.8 1.3 0.9 0.8 0.8 0.8 0.8 0.8 0.9 1.0 1.0 1.0 1.0 1.0 1.5

Turbine ON 10.46 34

10.5

Background 10.51 43

Background 9.52 25

10.0

Turbine ON 9.97 37

Background 10.02 19

9.5

Turbine ON 9.48 77

Turbine ON 8.99 41

Background 8.96 16

32

Background 8.01 19

7.54 11

9.0

7.5

Turbine ON 7.53 19

Background

Wind Bin
(m/s)

Average Wind
Speed (m/s)

Parameter

8.0

Turbine ON 7.99

8.5

Turbine ON 8.51 35

Background 8.48 20

Parameter
1/3 Octave Band (Hz)

Overall# of data
points



Table C.04 Detailed measruement uncertainty at hub height
Project: Grand Renewables Wind Farm - Turbine T10 - IEC 61400-11 Measurement
Report ID: 14284.00.T10.RP4

_
Page 2 of 2

Created on: 1/23/2018

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) 10.5 15.1 18.0 21.3 25.0 31.0 31.9 33.5 39.2 36.3 36.6 39.3 38.6 39.4 45.1 42.3 44.1 45.0 44.6 44.6 43.7 42.8 41.2 38.7 35.5 31.1 25.3 22.9 54.5
Uncertainty A (dB) 0.4 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.2 0.3 0.2
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.1 1.1 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.5
Average (dBA) 4.5 6.1 9.2 12.4 16.7 25.2 25.7 24.4 26.3 24.7 25.7 29.6 31.2 29.7 29.4 29.4 30.1 29.7 29.7 28.6 27.3 27.3 26.8 26.5 27.1 24.6 21.8 21.2 41.4

Uncertainty A (dB) 1.1 0.7 0.6 0.5 0.5 1.1 0.9 0.6 0.6 0.6 0.7 1.0 1.2 0.9 0.6 0.5 0.4 0.3 0.3 0.3 0.3 0.4 0.5 0.5 0.5 0.6 0.5 0.2
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.5 1.2 1.0 0.9 0.9 1.4 1.2 1.0 1.0 1.0 1.0 1.2 1.4 1.2 0.9 0.8 0.8 0.7 0.7 0.7 0.8 0.9 0.9 1.0 1.0 1.0 0.9 1.5
Average (dBA) 9.6 14.6 17.7 21.3 25.1 30.7 31.4 33.5 39.3 36.4 36.7 39.3 38.8 39.4 44.8 42.3 44.1 45.0 44.7 44.7 43.8 42.8 41.3 38.7 35.3 30.6 24.5 22.5 54.5

Uncertainty A (dB) 0.4 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.1 0.1 0.1 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 0.3 0.2
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.1 1.1 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.5
Average (dBA) 4.8 7.4 9.9 13.0 16.0 23.8 24.5 23.0 25.5 23.9 26.5 31.4 32.2 28.8 29.1 29.1 29.5 29.5 29.5 28.9 27.9 28.2 28.5 28.3 28.2 26.6 23.5 21.8 41.7

Uncertainty A (dB) 1.3 0.9 0.7 0.6 0.5 1.0 0.8 0.4 0.6 0.5 0.9 1.4 1.6 1.0 0.7 0.6 0.5 0.5 0.4 0.5 0.6 0.7 0.8 0.9 0.9 1.0 0.8 0.4
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.6 1.4 1.0 1.0 0.9 1.3 1.1 0.9 1.0 1.0 1.1 1.6 1.7 1.2 1.0 0.9 0.9 0.8 0.8 0.8 0.9 1.1 1.2 1.2 1.2 1.3 1.1 1.5
Average (dBA) 10.5 15.2 18.2 21.6 25.3 31.5 31.6 33.4 39.3 36.2 36.6 39.2 38.5 39.0 44.8 42.1 44.0 44.9 44.6 44.7 43.7 42.8 41.2 38.6 35.2 30.6 24.6 22.6 54.4

Uncertainty A (dB) 0.4 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.1 0.1 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 0.2 0.4 0.3
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.1 1.1 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.9 1.5
Average (dBA) 3.7 7.8 10.9 13.1 17.3 24.3 24.6 26.1 26.8 25.9 25.9 27.7 29.5 31.4 33.2 31.4 30.4 30.0 29.4 28.6 27.0 27.0 26.7 26.1 26.4 24.1 21.4 21.3 41.8

Uncertainty A (dB) 0.9 0.8 0.7 0.5 0.5 1.0 0.7 0.7 0.7 0.8 0.7 0.8 1.1 1.2 1.1 0.7 0.4 0.3 0.2 0.3 0.4 0.4 0.5 0.5 0.6 0.6 0.5 0.2
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.4 1.3 1.0 0.9 1.0 1.3 1.0 1.0 1.1 1.1 1.0 1.0 1.3 1.4 1.3 1.0 0.8 0.8 0.7 0.7 0.8 0.9 0.9 1.0 1.0 1.0 0.9 1.5
Average (dBA) 9.6 15.1 17.4 21.6 25.3 31.5 31.6 33.4 38.7 36.3 36.6 39.1 38.5 39.0 45.1 42.1 44.0 44.9 44.7 44.6 43.7 42.8 41.1 38.5 35.1 30.7 24.8 22.9 54.4

Uncertainty A (dB) 0.4 0.4 0.3 0.4 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.3 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
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.1 1.1 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.9 1.5
Average (dBA) 3.0 6.4 9.0 11.6 16.0 25.8 22.8 23.0 24.7 23.0 23.6 25.3 25.8 26.0 27.4 28.2 29.5 29.4 29.5 28.6 27.3 27.2 26.6 26.5 27.2 24.5 21.8 21.2 40.1

Uncertainty A (dB) 1.1 0.8 0.6 0.4 0.4 1.4 0.6 0.4 0.5 0.4 0.5 0.5 0.6 0.5 0.4 0.4 0.4 0.4 0.3 0.3 0.4 0.4 0.5 0.6 0.7 0.7 0.6 0.3
Uncertainty B (dB) 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 1.4

Combined Uncertainty (dB) 1.5 1.3 1.0 0.9 0.9 1.6 1.0 0.9 0.9 0.9 0.8 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 1.0 1.0 1.0 1.0 1.0 1.5

11.98 41

11.5

Turbine ON 11.46 46

Background 11.52 31

12.0

Turbine ON 11.94 24

Background

12.5

Turbine ON 12.45 20

Background 12.50 30

41

11.0

Turbine ON 10.99 58

Background 11.01
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