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Table C.01 Detailed apparent sound power level data at hub height
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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) 8.6 12.7 16.5 20.5 23.6 28.5 30.1 33.3 35.1 35.6 36.9 38.6 38.4 39.1 40.4 40.7 41.3 42.5 42.4 42.0 41.1 40.9 40.3 39.4 35.2 31.6 27.5 19.8 52.5
Background (dBA) 8.6 10.3 12.1 13.1 14.1 16.7 19.0 20.8 22.4 23.7 25.2 27.4 27.7 27.8 28.4 28.5 28.0 27.5 26.5 26.0 25.3 24.6 23.3 23.7 18.7 16.9 26.4 19.0 39.0

Turbine ON - background adj (dBA) [5.6] [9.7] 14.6 19.6 23.1 28.3 29.7 33.1 34.9 35.4 36.6 38.2 38.1 38.8 40.1 40.4 41.1 42.3 42.3 41.9 41.0 40.7 40.2 39.3 35.1 31.5 [24.5] [16.8] 52.3
Signal to noise (dB) 0.0 2.4 4.4 7.4 9.5 11.9 11.1 12.5 12.7 11.9 11.7 11.2 10.8 11.4 12.0 12.2 13.3 15.0 15.9 16.1 15.9 16.2 17.0 15.7 16.5 14.7 1.1 0.8 13.5

Uncertainty (dB) 2.7 2.6 1.5 1.0 0.9 0.8 0.9 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 2.2 3.2 0.7
PWL (dBA) [55.9] [59.9] 64.8 69.8 73.3 78.5 80.0 83.3 85.1 85.6 86.8 88.5 88.3 89.1 90.4 90.6 91.3 92.6 92.6 92.2 91.3 91.0 90.5 89.5 85.3 81.7 [74.7] [67.1] 102.5

Turbine ON (dBA) 9.9 14.1 18.2 21.5 24.8 29.3 31.3 33.8 36.2 36.7 38.0 40.0 39.6 40.3 42.3 41.8 42.6 43.7 43.7 43.4 42.4 42.1 41.3 40.0 36.5 33.0 29.0 21.0 53.7
Background (dBA) 9.2 13.2 14.8 16.6 16.7 19.8 20.7 22.9 24.9 25.6 27.3 28.9 29.4 29.4 30.9 29.7 29.1 28.6 28.0 27.7 27.1 26.6 25.3 26.1 20.1 18.1 28.0 20.5 40.7

Turbine ON - background adj (dBA) [6.9] [11.1] 15.6 19.9 24.1 28.8 30.9 33.4 35.9 36.3 37.6 39.6 39.1 39.9 42.0 41.5 42.4 43.6 43.6 43.2 42.3 41.9 41.2 39.8 36.4 32.8 [26] [18] 53.5
Signal to noise (dB) 0.8 0.9 3.4 5.0 8.1 9.4 10.6 10.8 11.3 11.1 10.6 11.0 10.2 10.8 11.5 12.1 13.5 15.1 15.7 15.6 15.3 15.5 16.0 13.9 16.4 14.9 1.0 0.5 12.9

Uncertainty (dB) 2.6 2.7 1.9 1.4 1.0 0.9 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 0.8 0.8 2.1 3.1 0.7
PWL (dBA) [57.1] [61.3] 65.8 70.1 74.3 79.0 81.1 83.6 86.1 86.6 87.8 89.8 89.4 90.1 92.3 91.7 92.6 93.8 93.8 93.5 92.5 92.2 91.4 90.0 86.7 83.1 [76.2] [68.3] 103.7

Turbine ON (dBA) 12.1 16.1 19.8 23.2 26.7 30.6 32.8 35.0 37.9 37.9 39.1 41.3 40.5 40.3 44.4 42.7 43.8 45.1 45.0 44.7 43.7 43.3 42.3 40.7 38.0 34.6 31.3 22.9 54.9
Background (dBA) 9.4 11.4 13.1 15.1 16.0 19.6 20.5 22.4 24.3 24.7 26.3 28.2 28.4 29.1 30.2 29.5 29.1 28.6 28.0 27.7 27.2 26.7 25.2 26.0 20.2 17.9 27.5 19.6 40.4

Turbine ON - background adj (dBA) [9.1] 14.3 18.7 22.5 26.3 30.2 32.6 34.8 37.7 37.7 38.9 41.0 40.2 40.0 44.2 42.5 43.7 45.0 44.9 44.6 43.6 43.2 42.2 40.5 37.9 34.5 29.0 20.2 54.8
Signal to noise (dB) 2.7 4.7 6.7 8.1 10.7 10.9 12.4 12.6 13.6 13.2 12.8 13.1 12.1 11.2 14.2 13.2 14.7 16.5 17.0 17.0 16.5 16.6 17.1 14.7 17.7 16.7 3.8 3.3 14.6

Uncertainty (dB) 2.6 1.7 1.1 1.0 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 1.7 2.9 0.7
PWL (dBA) [59.3] 64.5 69.0 72.7 76.5 80.5 82.8 85.0 88.0 87.9 89.1 91.3 90.5 90.2 94.5 92.7 93.9 95.3 95.2 94.8 93.9 93.4 92.5 90.8 88.1 84.7 79.2 70.4 105.0

Turbine ON (dBA) 13.6 17.4 21.0 24.4 27.8 31.5 33.8 35.9 38.7 38.4 39.8 42.0 40.9 40.6 45.7 42.7 44.2 45.5 45.4 45.2 44.2 43.6 42.6 41.0 38.5 35.2 32.0 23.2 55.4
Background (dBA) 8.5 10.5 13.6 15.1 16.8 19.8 20.2 22.4 24.3 24.9 26.6 28.7 28.8 29.2 29.9 29.4 28.9 28.4 27.9 27.7 27.1 26.4 24.9 25.2 19.7 17.5 26.7 19.4 40.3

Turbine ON - background adj (dBA) 12.0 16.4 20.2 23.8 27.4 31.2 33.6 35.7 38.5 38.2 39.6 41.8 40.6 40.2 45.6 42.5 44.0 45.5 45.3 45.1 44.1 43.5 42.6 40.9 38.4 35.1 30.4 20.8 55.3
Signal to noise (dB) 5.1 6.9 7.4 9.3 11.0 11.7 13.6 13.5 14.4 13.5 13.2 13.3 12.0 11.4 15.8 13.3 15.3 17.1 17.5 17.5 17.1 17.2 17.7 15.7 18.8 17.7 5.3 3.8 15.2

Uncertainty (dB) 1.9 1.5 1.2 1.1 1.0 0.9 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 0.8 0.8 1.4 2.7 0.7
PWL (dBA) 62.2 66.6 70.4 74.1 77.7 81.4 83.8 85.9 88.8 88.4 89.9 92.0 90.8 90.5 95.8 92.7 94.3 95.7 95.5 95.3 94.4 93.8 92.8 91.1 88.7 85.4 80.7 71.1 105.5

Turbine ON (dBA) 15.5 19.3 22.7 25.7 28.8 32.3 34.6 36.8 39.3 38.7 40.3 42.6 40.9 40.6 45.2 42.4 44.4 45.4 45.5 45.4 44.5 43.7 42.8 41.2 38.9 35.8 32.2 23.7 55.6
Background (dBA) 12.0 15.0 16.8 19.2 19.0 21.8 22.9 25.2 26.5 28.0 29.1 30.4 30.5 30.6 31.3 30.5 29.8 29.1 28.6 28.4 27.7 27.1 25.6 27.2 21.0 19.1 29.0 21.8 41.8

Turbine ON - background adj (dBA) 12.9 17.3 21.4 24.6 28.3 31.9 34.3 36.5 39.0 38.4 40.0 42.3 40.5 40.1 45.0 42.1 44.3 45.3 45.4 45.3 44.4 43.6 42.8 41.0 38.8 35.7 29.4 [20.7] 55.4
Signal to noise (dB) 3.5 4.3 5.9 6.5 9.8 10.5 11.8 11.6 12.8 10.7 11.2 12.3 10.4 10.0 13.9 11.9 14.6 16.3 17.0 17.1 16.7 16.6 17.2 14.0 17.9 16.7 3.2 1.9 13.8

Uncertainty (dB) 2.3 1.8 1.2 1.1 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 1.9 3.2 0.7
PWL (dBA) 63.1 67.6 71.7 74.8 78.6 82.2 84.6 86.7 89.3 88.6 90.2 92.6 90.8 90.4 95.2 92.3 94.5 95.6 95.7 95.6 94.6 93.8 93.0 91.3 89.1 86.0 79.7 [70.9] 105.6

Turbine ON (dBA) 14.2 18.3 22.0 25.4 28.5 32.2 34.4 36.9 39.3 38.6 40.0 42.5 40.8 40.5 45.3 42.6 44.5 45.8 45.7 45.6 44.7 43.9 43.0 41.5 39.1 36.0 32.7 23.8 55.7
Background (dBA) 10.0 12.5 14.1 15.5 17.1 20.5 21.0 22.9 24.4 25.2 27.0 28.6 28.6 29.1 29.7 29.1 28.8 28.3 27.5 27.2 26.6 26.0 24.7 26.6 20.3 18.6 30.1 21.8 40.5

Turbine ON - background adj (dBA) 12.2 16.9 21.3 24.9 28.1 31.9 34.2 36.7 39.1 38.4 39.8 42.3 40.5 40.2 45.2 42.4 44.4 45.7 45.7 45.6 44.6 43.8 43.0 41.3 39.0 35.9 [29.7] [20.8] 55.6
Signal to noise (dB) 4.3 5.8 7.9 9.9 11.4 11.6 13.4 14.0 14.9 13.4 13.0 13.9 12.2 11.4 15.7 13.5 15.8 17.5 18.2 18.4 18.1 17.9 18.3 14.8 18.8 17.4 2.6 2.0 15.2

Uncertainty (dB) 2.1 1.6 1.2 1.1 1.0 0.9 0.9 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 2.5 3.2 0.7
PWL (dBA) 62.5 67.2 71.5 75.2 78.4 82.1 84.4 86.9 89.4 88.6 90.0 92.6 90.8 90.4 95.5 92.6 94.6 95.9 95.9 95.8 94.9 94.1 93.2 91.5 89.3 86.1 [79.9] [71.1] 105.8

Turbine ON (dBA) 15.1 19.2 22.5 25.8 29.0 32.4 34.8 37.2 39.2 38.8 40.3 42.6 40.9 40.5 44.8 42.4 44.7 45.7 45.9 45.8 44.9 44.0 43.2 41.6 39.3 36.3 31.9 23.8 55.8
Background (dBA) 9.7 13.3 15.2 16.5 16.6 20.5 21.6 23.4 25.2 25.9 27.7 29.5 29.2 29.9 29.9 29.4 29.0 28.6 28.1 27.7 27.1 26.6 25.2 27.6 20.9 19.4 30.3 22.5 41.0

Turbine ON - background adj (dBA) 13.6 17.9 21.6 25.3 28.7 32.1 34.6 37.0 39.1 38.5 40.1 42.4 40.6 40.1 44.6 42.2 44.6 45.7 45.8 45.8 44.8 44.0 43.1 41.4 39.2 36.2 [28.9] [20.8] 55.6
Signal to noise (dB) 5.4 5.9 7.3 9.3 12.3 11.9 13.2 13.8 14.1 12.9 12.6 13.2 11.7 10.6 14.9 13.0 15.7 17.2 17.8 18.1 17.8 17.5 18.0 14.0 18.4 16.8 1.6 1.3 14.8

Uncertainty (dB) 1.6 1.5 1.1 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 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 2.2 3.2 0.7
PWL (dBA) 63.9 68.2 71.9 75.5 78.9 82.3 84.8 87.3 89.3 88.8 90.3 92.7 90.8 90.4 94.9 92.4 94.8 95.9 96.0 96.0 95.0 94.2 93.3 91.6 89.5 86.4 [79.2] [71] 105.9

Turbine ON (dBA) 15.2 20.0 23.0 26.1 29.6 32.6 35.0 37.3 39.6 39.0 40.4 42.5 40.7 40.2 45.2 42.4 44.6 45.8 46.0 45.9 45.0 44.2 43.3 41.7 39.4 36.4 32.4 24.3 55.9
Background (dBA) 11.1 16.0 16.3 17.9 18.0 20.6 22.0 24.5 26.1 27.0 28.4 29.8 29.4 29.6 30.0 29.0 28.7 28.0 27.8 27.4 26.7 26.3 25.1 27.8 21.3 19.2 30.4 23.1 41.1

Turbine ON - background adj (dBA) 13.0 17.9 22.0 25.3 29.3 32.3 34.7 37.1 39.4 38.7 40.2 42.2 40.4 39.9 45.1 42.2 44.5 45.8 45.9 45.9 44.9 44.1 43.2 41.5 39.4 36.3 [29.4] [21.3] 55.7
Signal to noise (dB) 4.1 4.1 6.7 8.2 11.6 12.0 12.9 12.9 13.4 12.0 12.0 12.7 11.3 10.6 15.2 13.4 15.9 17.9 18.1 18.6 18.3 17.9 18.2 13.9 18.2 17.2 2.0 1.2 14.8

Uncertainty (dB) 2.0 2.1 1.1 0.9 0.8 0.8 0.7 0.7 0.7 0.8 0.6 0.6 0.7 0.7 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 2.0 2.9 0.7
PWL (dBA) 63.3 68.1 72.2 75.6 79.5 82.6 85.0 87.3 89.6 89.0 90.4 92.5 90.6 90.1 95.3 92.4 94.8 96.0 96.1 96.1 95.2 94.3 93.4 91.7 89.6 86.6 [79.7] [71.5] 106.0

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) 16.1 20.0 23.0 25.9 29.1 32.4 34.8 36.9 39.4 38.7 40.3 42.3 40.6 40.0 45.0 42.3 44.6 45.9 45.9 45.9 45.0 44.2 43.3 41.8 39.5 36.5 32.9 24.8 55.8
Background (dBA) 13.8 16.3 17.7 19.5 19.2 22.1 22.7 24.4 26.2 26.7 28.2 29.8 29.9 29.8 30.4 29.7 29.1 28.4 27.8 27.6 26.8 26.4 25.3 28.7 22.0 20.3 32.1 24.2 41.5

Turbine ON - background adj (dBA) [13.1] 17.6 21.4 24.8 28.6 32.0 34.5 36.6 39.1 38.4 40.0 42.1 40.2 39.6 44.9 42.0 44.5 45.8 45.9 45.9 45.0 44.2 43.3 41.6 39.4 36.4 [29.9] [21.8] 55.7
Signal to noise (dB) 2.3 3.7 5.2 6.5 9.8 10.3 12.1 12.4 13.2 12.0 12.1 12.6 10.7 10.2 14.6 12.5 15.5 17.5 18.2 18.4 18.2 17.9 18.0 13.1 17.5 16.2 0.8 0.6 14.3

Uncertainty (dB) 2.9 2.3 1.4 1.1 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 0.6 0.6 0.6 0.7 0.7 0.8 0.8 0.8 2.1 3.1 0.7
PWL (dBA) [63.4] 67.8 71.7 75.1 78.8 82.2 84.8 86.9 89.4 88.6 90.2 92.3 90.4 89.8 95.1 92.2 94.7 96.1 96.1 96.1 95.2 94.4 93.5 91.8 89.7 86.6 [80.2] [72.1] 105.9

Turbine ON (dBA) 16.8 20.6 23.2 26.2 29.0 32.4 34.8 37.0 39.1 38.7 40.2 42.3 40.5 40.0 45.3 42.3 44.6 45.9 45.9 45.9 45.0 44.2 43.3 41.7 39.5 36.4 33.1 24.8 55.8
Background (dBA) 10.0 13.1 15.7 16.8 16.9 20.3 21.6 23.2 24.0 27.1 27.4 28.4 28.2 29.6 29.9 29.2 29.1 28.5 27.9 27.4 26.6 26.1 24.8 27.6 21.2 19.4 31.4 23.4 40.9

Turbine ON - background adj (dBA) 15.7 19.8 22.3 25.7 28.7 32.2 34.6 36.8 39.0 38.4 40.0 42.1 40.2 39.6 45.2 42.1 44.5 45.8 45.9 45.8 44.9 44.1 43.2 41.6 39.4 36.3 [30.1] [21.8] 55.7
Signal to noise (dB) 6.7 7.6 7.5 9.5 12.1 12.1 13.2 13.8 15.1 11.6 12.8 14.0 12.3 10.4 15.4 13.1 15.5 17.4 18.1 18.5 18.4 18.1 18.5 14.1 18.3 17.1 1.6 1.3 14.9

Uncertainty (dB) 1.5 1.3 1.1 1.0 0.9 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7 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 3.0 3.4 0.7
PWL (dBA) 65.9 70.0 72.6 75.9 79.0 82.4 84.8 87.1 89.2 88.7 90.2 92.4 90.5 89.9 95.4 92.3 94.7 96.0 96.1 96.1 95.2 94.3 93.4 91.8 89.6 86.6 [80.3] [72] 105.9

Turbine ON (dBA) 17.4 21.2 23.7 26.5 29.1 32.7 34.9 36.8 39.2 38.8 40.1 42.1 40.3 39.9 45.3 42.1 44.5 45.8 45.9 45.9 45.0 44.2 43.2 41.7 39.4 36.4 32.6 24.5 55.8
Background (dBA) 12.4 14.8 19.2 19.9 19.3 22.8 22.4 24.6 25.8 26.6 29.0 30.2 29.5 29.8 30.4 29.2 29.2 28.9 28.4 28.4 27.8 27.4 25.9 28.7 21.4 19.3 30.3 22.6 41.5

Turbine ON - background adj (dBA) 15.8 20.1 21.8 25.4 28.6 32.2 34.6 36.5 38.9 38.5 39.8 41.8 39.9 39.4 45.2 41.9 44.4 45.7 45.8 45.9 44.9 44.1 43.2 41.5 39.4 36.3 [29.6] [21.5] 55.6
Signal to noise (dB) 5.0 6.4 4.5 6.5 9.8 9.9 12.5 12.2 13.3 12.2 11.1 12.0 10.8 10.1 14.9 12.9 15.3 16.9 17.4 17.5 17.2 16.8 17.3 13.0 18.1 17.2 2.3 1.9 14.3

Uncertainty (dB) 2.3 1.7 2.3 1.3 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 2.7 3.3 0.7
PWL (dBA) 66.0 70.3 72.0 75.6 78.8 82.4 84.8 86.7 89.2 88.8 90.0 92.1 90.2 89.7 95.4 92.1 94.6 96.0 96.0 96.1 95.2 94.3 93.4 91.7 89.6 86.6 [79.8] [71.8] 105.8

12.5

11.5

12.0



Table C.02 Detailed apparent sound power level data at 10m height
Project: Grand Renewable Wind Farm - Turbine T63 - IEC 61400-11 Measurement
Report ID: 14284.00.T63.RP5
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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) 7.3 11.4 15.5 19.1 22.4 27.7 29.1 32.3 34.1 34.6 36.0 38.0 37.7 38.3 39.4 39.7 40.2 41.4 41.4 41.0 40.1 39.8 39.4 38.7 34.2 30.6 26.9 19.3 51.5
Background (dBA) 6.4 8.6 10.6 12.1 13.5 17.5 18.6 20.6 22.3 23.4 25.1 27.3 27.5 27.8 28.8 28.8 28.3 27.7 26.8 26.3 25.7 25.1 23.7 23.9 18.7 16.8 25.7 18.5 39.1

Turbine ON - background adj (dBA) [4.3] [8.4] 13.9 18.1 21.9 27.2 28.6 31.9 33.8 34.2 35.6 37.6 37.3 37.9 39.0 39.3 40.0 41.2 41.2 40.8 39.9 39.7 39.3 38.6 34.1 30.5 [23.9] [16.3] 51.2
Signal to noise (dB) 1.0 2.7 5.0 7.0 9.0 10.2 10.4 11.6 11.7 11.2 10.9 10.6 10.2 10.4 10.7 10.9 12.0 13.7 14.5 14.6 14.4 14.7 15.7 14.9 15.5 13.8 1.2 0.9 12.4

Uncertainty (dB) 2.2 2.2 1.2 1.0 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 0.7 0.7 0.8 0.8 1.8 3.0 0.7
PWL (dBA) [54.6] [58.6] 64.1 68.3 72.1 77.5 78.9 82.2 84.0 84.5 85.8 87.8 87.5 88.1 89.3 89.6 90.2 91.5 91.4 91.0 90.1 89.9 89.5 88.8 84.3 80.7 [74.1] [66.6] 101.5

Turbine ON (dBA) 12.4 16.4 20.1 23.5 26.9 30.8 33.0 35.2 37.9 37.9 39.2 41.3 40.5 40.5 44.4 42.5 43.7 45.0 44.9 44.6 43.7 43.1 42.2 40.6 37.9 34.6 31.1 22.7 54.9
Background (dBA) 9.2 11.9 14.1 15.8 16.7 20.0 20.6 22.7 24.6 25.2 26.8 28.7 29.0 29.4 30.4 29.6 29.1 28.7 28.1 27.8 27.3 26.7 25.3 25.9 20.2 18.0 27.4 19.9 40.6

Turbine ON - background adj (dBA) 9.5 14.4 18.9 22.7 26.5 30.4 32.7 35.0 37.7 37.6 38.9 41.1 40.1 40.1 44.3 42.2 43.6 44.9 44.8 44.5 43.6 43.0 42.2 40.5 37.8 34.5 28.7 [19.7] 54.7
Signal to noise (dB) 3.2 4.4 6.1 7.7 10.2 10.8 12.4 12.5 13.3 12.7 12.4 12.6 11.4 11.1 14.0 12.9 14.6 16.3 16.8 16.8 16.4 16.4 16.9 14.7 17.7 16.6 3.7 2.8 14.3

Uncertainty (dB) 2.2 1.7 1.1 1.0 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 1.5 3.1 0.7
PWL (dBA) 59.8 64.7 69.1 72.9 76.7 80.6 83.0 85.2 88.0 87.9 89.2 91.3 90.4 90.3 94.5 92.5 93.8 95.1 95.0 94.8 93.8 93.3 92.4 90.7 88.1 84.7 79.0 [69.9] 104.9

Turbine ON (dBA) 15.5 19.4 22.8 25.8 28.9 32.4 34.7 37.0 39.3 38.7 40.3 42.6 40.9 40.5 45.1 42.4 44.5 45.6 45.7 45.6 44.6 43.9 43.0 41.4 39.1 36.0 32.3 23.8 55.6
Background (dBA) 11.0 14.1 15.9 17.8 18.0 21.1 22.1 24.2 25.6 26.8 28.2 29.7 29.7 30.0 30.4 29.8 29.3 28.7 28.1 27.8 27.1 26.6 25.1 27.1 20.7 19.0 29.7 22.0 41.2

Turbine ON - background adj (dBA) 13.6 17.9 21.8 25.0 28.5 32.0 34.5 36.7 39.1 38.4 40.0 42.3 40.5 40.1 44.9 42.2 44.4 45.5 45.6 45.5 44.6 43.8 42.9 41.2 39.0 35.9 [29.3] [20.8] 55.5
Signal to noise (dB) 4.5 5.4 6.9 8.0 10.9 11.3 12.6 12.7 13.7 11.9 12.0 12.9 11.2 10.5 14.7 12.6 15.2 16.9 17.6 17.8 17.5 17.3 17.8 14.2 18.3 17.0 2.6 1.8 14.5

Uncertainty (dB) 1.6 1.4 1.0 0.9 0.8 0.8 0.8 0.8 0.7 0.8 0.7 0.6 0.7 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 1.8 2.9 0.7
PWL (dBA) 63.9 68.2 72.0 75.3 78.8 82.3 84.7 87.0 89.3 88.7 90.2 92.6 90.7 90.3 95.2 92.4 94.6 95.7 95.8 95.7 94.8 94.0 93.1 91.4 89.2 86.2 [79.6] [71.1] 105.7

Turbine ON (dBA) 16.0 20.0 22.9 26.0 29.1 32.4 34.8 37.0 39.3 38.8 40.3 42.4 40.6 40.1 45.2 42.3 44.6 45.9 45.9 45.9 45.0 44.2 43.3 41.7 39.5 36.5 32.8 24.6 55.8
Background (dBA) 12.0 15.7 16.6 18.2 18.2 21.0 22.2 24.3 25.8 27.0 28.2 29.6 29.4 29.7 30.1 29.2 28.9 28.1 27.8 27.4 26.7 26.2 25.1 28.0 21.5 19.6 31.1 23.5 41.2

Turbine ON - background adj (dBA) 13.8 18.0 21.8 25.2 28.7 32.1 34.6 36.8 39.1 38.5 40.0 42.1 40.3 39.7 45.1 42.1 44.5 45.8 45.9 45.8 44.9 44.1 43.2 41.5 39.4 36.4 [29.8] [21.6] 55.7
Signal to noise (dB) 4.1 4.3 6.3 7.7 10.9 11.5 12.7 12.8 13.5 11.8 12.1 12.8 11.2 10.4 15.1 13.1 15.7 17.7 18.1 18.5 18.3 18.0 18.2 13.7 18.0 16.9 1.6 1.1 14.7

Uncertainty (dB) 1.9 1.7 1.1 1.0 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 1.9 3.1 0.7
PWL (dBA) 64.1 68.3 72.0 75.4 79.0 82.4 84.8 87.0 89.4 88.7 90.2 92.4 90.5 89.9 95.3 92.3 94.7 96.0 96.1 96.1 95.2 94.4 93.5 91.8 89.6 86.6 [80] [71.8] 105.9

Turbine ON (dBA) 16.8 20.7 23.5 26.4 29.3 32.6 34.9 36.9 39.2 38.8 40.1 42.1 40.3 39.7 45.3 42.0 44.3 45.7 45.8 45.8 44.9 44.1 43.1 41.6 39.4 36.3 32.8 24.7 55.7
Background (dBA) 11.7 14.7 17.7 18.5 18.3 21.5 22.0 24.1 25.4 27.1 27.9 29.0 28.4 28.1 29.1 27.9 27.8 27.3 26.8 26.6 26.1 25.7 24.6 29.2 21.1 19.2 30.7 23.4 40.6

Turbine ON - background adj (dBA) 15.2 19.4 22.2 25.6 28.9 32.3 34.6 36.7 39.0 38.5 39.8 41.9 40.0 39.4 45.2 41.8 44.2 45.6 45.7 45.8 44.8 44.0 43.1 41.4 39.3 36.3 [29.8] [21.7] 55.6
Signal to noise (dB) 5.1 6.0 5.8 7.8 11.0 11.1 12.9 12.8 13.8 11.7 12.2 13.1 11.8 11.6 16.2 14.0 16.5 18.4 19.0 19.2 18.8 18.4 18.6 12.5 18.3 17.1 2.1 1.4 15.1

Uncertainty (dB) 1.8 1.5 1.3 1.0 0.9 0.9 0.8 0.8 0.8 0.9 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 2.1 3.3 0.7
PWL (dBA) 65.4 69.7 72.4 75.8 79.1 82.5 84.9 86.9 89.3 88.7 90.1 92.1 90.2 89.7 95.4 92.0 94.5 95.9 96.0 96.0 95.1 94.3 93.3 91.6 89.5 86.5 [80.1] [72] 105.8

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 Renewable Wind Farm - Turbine T63 - IEC 61400-11 Measurement
Report ID: 14284.00.T63.RP5
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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 Renewable Wind Farm - Turbine T63 - IEC 61400-11 Measurement
Report ID: 14284.00.T63.RP5

_
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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
Average (dBA) 8.8 12.9 16.6 20.6 23.7 28.6 30.2 33.4 35.2 35.8 37.0 38.6 38.5 39.2 40.6 40.8 41.4 42.6 42.6 42.2 41.3 41.0 40.4 39.5 35.3 31.7 27.5 19.9 52.6

Uncertainty A (dB) 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.2 0.2 0.3 0.2 0.2 0.1 0.1 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 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 0.9 0.9 0.9 0.8 0.9 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) 8.7 10.3 12.1 13.1 14.1 16.7 19.0 20.8 22.4 23.7 25.2 27.4 27.7 27.8 28.4 28.5 28.0 27.5 26.5 26.0 25.3 24.6 23.3 23.7 18.7 16.9 26.4 19.0 39.0

Uncertainty A (dB) 1.5 1.2 1.0 0.8 0.6 0.4 0.3 0.3 0.3 0.3 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.6 0.3 0.2 1.4 0.7
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 1.6 1.3 1.1 1.0 0.9 0.9 0.9 0.9 0.8 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.9 1.0 0.9 0.8 1.6 1.6
Average (dBA) 9.7 13.9 18.1 21.4 24.7 29.2 31.2 33.7 36.1 36.6 37.9 39.8 39.5 40.3 42.2 41.7 42.5 43.6 43.6 43.2 42.3 41.9 41.2 39.9 36.4 32.8 28.8 20.9 53.6

Uncertainty A (dB) 0.5 0.5 0.5 0.4 0.5 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.1 0.1 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.2 0.2 0.3 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 0.8 0.9 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) 9.1 13.2 14.8 16.6 16.7 19.8 20.7 22.9 25.0 25.6 27.3 29.0 29.4 29.4 30.9 29.7 29.1 28.6 28.0 27.7 27.1 26.6 25.3 26.1 20.1 18.1 28.0 20.5 40.7

Uncertainty A (dB) 1.2 1.3 1.1 1.0 0.7 0.6 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.6 0.3 0.3 1.2 0.7
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 1.6 1.4 1.3 1.0 1.0 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 1.0 0.9 1.0 0.9 0.9 1.5 1.6
Average (dBA) 12.0 16.0 19.7 23.1 26.6 30.5 32.8 34.9 37.9 37.8 39.1 41.2 40.5 40.3 44.3 42.7 43.8 45.1 45.0 44.7 43.7 43.2 42.3 40.6 37.9 34.6 31.3 22.9 54.9

Uncertainty A (dB) 0.5 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.2 0.1 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 0.1 0.3 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 0.8 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 0.9 1.5
Average (dBA) 9.4 11.4 13.1 15.1 16.0 19.6 20.5 22.4 24.3 24.7 26.3 28.2 28.4 29.1 30.1 29.5 29.1 28.6 28.0 27.7 27.2 26.7 25.2 26.0 20.2 17.9 27.5 19.6 40.4

Uncertainty A (dB) 1.2 1.1 0.9 0.8 0.6 0.6 0.4 0.3 0.4 0.3 0.3 0.3 0.3 0.4 0.4 0.3 0.3 0.4 0.4 0.4 0.5 0.4 0.4 0.5 0.3 0.3 1.2 0.7
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 1.5 1.2 1.2 1.0 1.0 0.9 0.9 0.9 0.9 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.9 1.0 0.9 0.9 1.5 1.6
Average (dBA) 13.5 17.3 21.0 24.3 27.7 31.4 33.7 35.8 38.7 38.4 39.8 41.9 40.9 40.6 45.7 42.7 44.2 45.5 45.3 45.2 44.2 43.6 42.6 41.0 38.5 35.2 32.0 23.2 55.4

Uncertainty A (dB) 0.7 0.6 0.5 0.6 0.5 0.3 0.4 0.3 0.2 0.2 0.2 0.2 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.1 0.1 0.1 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) 1.2 1.2 1.0 1.0 1.0 0.9 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 0.8 0.8 0.9 1.5
Average (dBA) 8.5 10.5 13.6 15.1 16.8 19.8 20.2 22.4 24.3 24.9 26.6 28.7 28.8 29.2 29.9 29.4 28.9 28.4 27.9 27.7 27.1 26.4 24.9 25.2 19.7 17.5 26.7 19.4 40.3

Uncertainty A (dB) 1.1 0.9 0.9 0.7 0.7 0.5 0.4 0.3 0.4 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.3 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.3 0.2 1.1 0.6
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 1.2 1.1 1.0 1.0 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.9 1.0 0.9 0.8 1.4 1.6
Average (dBA) 15.6 19.4 22.8 25.8 28.9 32.4 34.7 36.9 39.3 38.8 40.4 42.6 41.0 40.6 45.2 42.4 44.4 45.4 45.5 45.4 44.5 43.7 42.9 41.2 38.9 35.9 32.3 23.7 55.6

Uncertainty A (dB) 0.5 0.4 0.4 0.3 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 0.0 0.1 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 1.1 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 1.4
Average (dBA) 12.1 15.1 16.9 19.3 19.0 21.9 22.9 25.3 26.5 28.1 29.1 30.4 30.6 30.6 31.3 30.6 29.8 29.1 28.6 28.4 27.8 27.1 25.6 27.2 21.0 19.1 29.0 21.8 41.8

Uncertainty A (dB) 1.2 1.1 1.0 1.0 0.7 0.6 0.5 0.5 0.5 0.6 0.5 0.4 0.5 0.5 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.4 0.5 0.3 0.3 1.1 0.7
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 1.5 1.3 1.3 1.1 1.0 1.0 1.0 0.9 1.0 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.8 0.9 1.3 1.6
Average (dBA) 14.2 18.2 22.0 25.4 28.4 32.1 34.3 36.8 39.3 38.6 40.0 42.5 40.8 40.5 45.4 42.6 44.5 45.8 45.7 45.6 44.7 43.9 43.0 41.4 39.1 35.9 32.7 23.8 55.7

Uncertainty A (dB) 0.9 0.6 0.7 0.7 0.5 0.4 0.4 0.3 0.3 0.2 0.2 0.3 0.1 0.1 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.7 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) 1.3 1.2 1.1 1.0 0.9 0.9 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 0.8 0.8 1.1 1.5
Average (dBA) 10.0 12.5 14.1 15.4 17.1 20.5 21.0 22.9 24.4 25.2 27.0 28.6 28.6 29.0 29.6 29.1 28.8 28.2 27.5 27.2 26.6 26.0 24.7 26.6 20.3 18.6 30.1 21.8 40.5

Uncertainty A (dB) 1.1 1.0 0.9 0.7 0.6 0.6 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.5 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.4 0.4 0.5 0.3 0.3 1.3 0.8
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 1.2 1.1 1.0 1.0 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.8 0.9 1.5 1.6
Average (dBA) 15.1 19.2 22.5 25.8 29.0 32.4 34.8 37.2 39.2 38.8 40.3 42.6 40.9 40.5 44.7 42.4 44.7 45.7 45.9 45.9 44.9 44.0 43.2 41.6 39.3 36.3 31.9 23.8 55.8

Uncertainty A (dB) 0.5 0.3 0.4 0.2 0.2 0.1 0.2 0.2 0.2 0.1 0.2 0.1 0.1 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 0.3 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 0.9 1.5
Average (dBA) 9.6 13.1 15.2 16.5 16.6 20.5 21.6 23.4 25.1 25.8 27.7 29.5 29.2 30.0 29.9 29.4 29.0 28.6 28.1 27.7 27.1 26.6 25.2 27.6 20.9 19.4 30.3 22.5 41.0

Uncertainty A (dB) 1.1 1.1 1.0 0.9 0.6 0.6 0.5 0.4 0.5 0.5 0.4 0.4 0.4 0.5 0.4 0.5 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.3 0.3 1.2 0.7
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 1.5 1.3 1.2 1.0 1.0 1.0 0.9 0.9 0.9 0.8 0.8 0.8 0.9 0.8 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.9 1.0 0.9 0.9 1.4 1.6

Turbine ON 10.51 12

10.5

Background 10.48 50

Background 9.51 69

10.0

Turbine ON 9.96 11

Background 9.98 49

9.5

Turbine ON 9.53 47

Turbine ON 8.98 38

Background 9.00 55

56

Background 7.99 54

Wind Bin
(m/s)

Average Wind
Speed (m/s)

Parameter

9.0

7.5

Turbine ON 7.54 44

Background 7.50 39

8.0

Turbine ON 7.96

8.5

Turbine ON 8.47 65

Background 8.52 53

Parameter
1/3 Octave Band (Hz)

Overall# of data
points



Table C.04 Detailed measruement uncertainty at hub height
Project: Grand Renewable Wind Farm - Turbine T63 - IEC 61400-11 Measurement
Report ID: 14284.00.T63.RP5

_
Page 2 of 2

Created on: 2/28/2018

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) 15.2 20.2 23.1 26.1 29.7 32.6 35.0 37.3 39.6 39.1 40.4 42.5 40.7 40.2 45.3 42.3 44.6 45.9 46.0 45.9 45.0 44.2 43.3 41.7 39.5 36.4 32.5 24.4 55.9
Uncertainty A (dB) 0.6 0.6 0.5 0.2 0.3 0.2 0.2 0.2 0.1 0.2 0.1 0.2 0.2 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 0.3 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) 1.2 1.2 1.0 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) 11.0 15.9 16.2 17.8 17.9 20.5 22.0 24.5 26.1 27.0 28.4 29.8 29.4 29.6 30.0 28.9 28.7 27.9 27.8 27.4 26.7 26.3 25.1 27.8 21.2 19.2 30.3 23.0 41.0

Uncertainty A (dB) 1.4 1.7 1.3 1.2 0.9 0.7 0.6 0.6 0.7 0.7 0.6 0.5 0.5 0.6 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.6 0.5 0.5 0.3 0.3 1.2 0.7
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) 1.7 2.0 1.5 1.4 1.2 1.1 1.0 1.0 1.0 1.1 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 1.0 0.9 0.9 0.9 0.9 1.4 1.6
Average (dBA) 16.2 20.0 23.0 25.9 29.0 32.4 34.8 36.8 39.3 38.6 40.2 42.3 40.6 40.0 45.0 42.2 44.6 45.9 45.9 45.9 45.0 44.3 43.3 41.8 39.5 36.5 33.0 24.9 55.8

Uncertainty A (dB) 0.7 0.4 0.4 0.3 0.3 0.3 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 0.3 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) 1.2 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 0.9 1.5
Average (dBA) 14.1 16.5 17.9 19.7 19.4 22.3 22.8 24.5 26.3 26.6 28.3 29.9 30.0 29.9 30.5 29.8 29.1 28.4 27.8 27.6 26.9 26.4 25.4 28.8 22.1 20.4 32.1 24.2 41.6

Uncertainty A (dB) 1.8 1.8 1.6 1.5 1.1 0.8 0.7 0.7 0.8 0.8 0.8 0.7 0.7 0.8 0.6 0.6 0.5 0.5 0.6 0.7 0.7 0.7 0.6 0.4 0.3 0.4 1.3 0.7
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) 2.1 2.1 1.7 1.7 1.4 1.1 1.1 1.1 1.1 1.1 1.0 1.0 1.0 1.0 0.9 0.9 0.8 0.9 0.9 1.0 1.0 1.0 1.0 0.9 0.9 0.9 1.5 1.6
Average (dBA) 16.8 20.7 23.2 26.2 29.0 32.5 34.8 37.0 39.1 38.7 40.2 42.3 40.5 40.0 45.3 42.3 44.6 45.9 45.9 45.9 45.0 44.2 43.3 41.7 39.5 36.4 33.1 24.8 55.8

Uncertainty A (dB) 0.6 0.5 0.4 0.3 0.3 0.2 0.2 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 0.3 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) 1.2 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 0.9 1.5
Average (dBA) 9.5 12.7 14.9 16.1 16.4 19.8 21.4 22.9 23.6 27.2 27.0 28.0 27.9 29.6 29.8 29.2 29.1 28.4 27.7 27.1 26.3 25.8 24.5 27.4 21.1 19.4 31.7 23.6 40.8

Uncertainty A (dB) 2.0 1.9 1.8 1.6 1.3 1.3 1.1 0.9 0.9 1.5 1.0 0.8 0.9 1.5 1.2 1.4 1.3 1.3 1.2 1.2 1.1 1.0 0.9 0.8 0.6 0.8 2.8 1.8
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) 2.3 2.1 2.0 1.8 1.5 1.5 1.3 1.2 1.2 1.7 1.2 1.1 1.1 1.6 1.4 1.5 1.5 1.5 1.4 1.4 1.3 1.3 1.2 1.1 1.0 1.1 2.9 2.3
Average (dBA) 17.5 21.2 23.7 26.5 29.1 32.7 34.9 36.8 39.2 38.8 40.1 42.1 40.3 39.8 45.4 42.1 44.5 45.8 45.9 45.9 45.0 44.2 43.2 41.7 39.4 36.4 32.5 24.5 55.8

Uncertainty A (dB) 0.9 0.6 0.6 0.4 0.3 0.2 0.3 0.2 0.2 0.2 0.2 0.1 0.1 0.2 0.3 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) 1.3 1.2 1.0 0.9 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) 12.5 14.8 19.4 20.1 19.4 22.9 22.4 24.7 25.9 26.6 29.1 30.2 29.6 29.8 30.4 29.2 29.2 28.9 28.5 28.5 27.9 27.4 26.0 28.7 21.4 19.3 30.2 22.6 41.5

Uncertainty A (dB) 3.2 3.0 3.4 2.9 1.9 1.4 1.1 1.1 0.9 1.1 1.1 0.9 0.8 1.0 1.0 1.0 1.0 1.2 1.1 1.2 1.2 1.1 0.9 0.8 0.5 0.5 2.2 1.3
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) 3.4 3.2 3.5 3.0 2.1 1.6 1.4 1.4 1.2 1.3 1.3 1.2 1.1 1.2 1.2 1.2 1.2 1.4 1.3 1.4 1.4 1.4 1.2 1.1 0.9 1.0 2.3 2.0

11.89 11

11.5

Turbine ON 11.54 23

Background 11.47 18

12.0

Turbine ON 12.03 22

Background

11.0

Turbine ON 11.09 14

Background 10.98

12.5

Turbine ON 12.54 20

Background 12.52 12
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Table D.01 Tonality Assessment Table - 7.5m/s
Project: Grand Renewable Wind Farm - Turbine T63 - IEC 61400-11 Measurement
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Measurement
#

Centre
frequency (Hz)

Energy average
 of all masking lines (dB)

Background
(dB)

Background adjusted
 criterion level

(dB)

Masking
level
(dB)

Tone
level
(dB)

Determination
 of tonality

(dB)

Frequency
dependent audibility

 criterion (dB)

Tonal
Audibility (dB)

118 412 19.4 38.1 27.2 -10.9 -2.2 -8.7

208 414 19.8 38.5 29.6 -8.9 -2.2 -6.7

207 417 20.2 39.0 30.1 -8.9 -2.2 -6.7

348 419 19.8 38.6 33.4 -5.2 -2.2 -3.0

55 419 19.1 37.8 34.0 -3.8 -2.2 -1.6

54 419 19.5 38.2 25.8 -12.4 -2.2 -10.2

56 420 19.3 38.0 35.0 -3.0 -2.2 -0.8

57 420 19.4 38.2 32.9 -5.2 -2.2 -3.0

321 420 21.5 40.3 30.5 -9.7 -2.2 -7.5

117 421 20.2 38.9 31.6 -7.3 -2.2 -5.1

347 421 20.5 39.2 31.4 -7.8 -2.2 -5.6

65 421 20.3 39.0 31.1 -8.0 -2.2 -5.7

78 421 19.5 38.2 32.1 -6.1 -2.2 -3.9

439 422 20.0 38.8 33.9 -4.9 -2.2 -2.7

83 423 19.4 38.2 32.3 -5.9 -2.2 -3.7

79 423 19.4 38.2 33.7 -4.5 -2.2 -2.2

367 424 19.8 38.5 35.6 -2.9 -2.2 -0.7

86 424 19.6 38.4 34.8 -3.6 -2.2 -1.4

368 425 19.4 38.1 31.3 -6.8 -2.2 -4.6

59 426 20.2 39.0 34.6 -4.4 -2.2 -2.2

189 427 19.7 38.5 39.1 0.7 -2.2 2.9

195 428 20.4 39.2 32.1 -7.1 -2.2 -4.8

194 441 22.1 40.9 36.7 -4.2 -2.2 -2.0

Average 422 -5.2 -2.2 -3.0



Table D.02 Tonality Assessment Table - 8.0 m/s
Project: Grand Renewable Wind Farm - Turbine T63 - IEC 61400-11 Measurement
Report ID: 14284.00.T63.RP5
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Created on: 2/28/2018

Measurement
#

Centre
frequency (Hz)

Energy average
 of all masking lines (dB)

Background
(dB)

Background adjusted
 criterion level

(dB)

Masking
level
(dB)

Tone
level
(dB)

Determination
 of tonality

(dB)

Frequency
dependent audibility

 criterion (dB)

Tonal
Audibility (dB)

339 405 21.4 40.1 28.2 -11.9 -2.2 -9.7

441 423 19.5 38.2 33.0 -5.2 -2.2 -3.0

324 424 21.1 39.8 35.8 -4.0 -2.2 -1.8

440 425 19.8 38.6 35.2 -3.4 -2.2 -1.2

123 426 23.6 42.4 32.8 -9.5 -2.2 -7.3

84 426 19.5 38.3 37.2 -1.1 -2.2 1.2

87 427 20.2 39.0 40.4 1.4 -2.2 3.6

58 427 19.8 38.6 39.0 0.4 -2.2 2.7

245 427 20.8 39.6 36.8 -2.8 -2.2 -0.5

322 427 21.5 40.2 37.2 -3.1 -2.2 -0.8

82 428 19.1 37.9 37.1 -0.8 -2.2 1.5

80 428 19.8 38.5 40.3 1.8 -2.2 4.0

85 428 20.4 39.1 39.8 0.6 -2.2 2.9

325 428 21.1 39.9 38.7 -1.2 -2.2 1.1

153 428 21.3 40.1 34.2 -5.9 -2.2 -3.7

143 431 20.5 39.2 38.0 -1.3 -2.2 1.0

Average 426 -1.7 -2.2 0.6



Table D.02 Tonality Assessment Table - 8.0 m/s
Project: Grand Renewable Wind Farm - Turbine T63 - IEC 61400-11 Measurement
Report ID: 14284.00.T63.RP5

_Page 2 of 2
Created on: 2/28/2018

206 455 22.2 41.0 33.2 -7.8 -2.3 -5.6

251 467 22.1 41.0 34.6 -6.4 -2.3 -4.1

339 467 21.3 40.1 38.6 -1.5 -2.3 0.7

583 468 24.5 43.3 32.6 -10.7 -2.3 -8.4

183 468 22.0 40.8 36.4 -4.4 -2.3 -2.2

343 470 21.5 40.3 34.5 -5.8 -2.3 -3.6

193 470 21.5 40.3 33.9 -6.4 -2.3 -4.2

311 470 22.4 41.2 33.3 -7.9 -2.3 -5.6

181 471 21.8 40.6 36.0 -4.7 -2.3 -2.4

174 471 22.0 40.9 38.6 -2.3 -2.3 0.0

314 471 22.0 40.9 35.0 -5.9 -2.3 -3.7

297 471 22.6 41.5 39.2 -2.3 -2.3 -0.1

288 472 23.0 41.9 34.5 -7.4 -2.3 -5.1

313 472 22.7 41.6 32.7 -8.8 -2.3 -6.6

256 472 23.2 42.1 36.6 -5.5 -2.3 -3.3

180 472 21.6 40.5 38.4 -2.1 -2.3 0.1

298 472 22.5 41.3 37.1 -4.3 -2.3 -2.0

110 473 22.5 41.4 39.7 -1.7 -2.3 0.5

663 473 23.7 42.6 37.0 -5.5 -2.3 -3.3

182 474 22.3 41.1 34.5 -6.6 -2.3 -4.3

218 475 22.7 41.5 40.2 -1.4 -2.3 0.9

312 476 22.3 41.2 37.1 -4.1 -2.3 -1.8

664 477 23.9 42.8 40.1 -2.6 -2.3 -0.3

301 477 23.0 41.9 33.3 -8.6 -2.3 -6.4

100 477 22.9 41.8 41.7 0.0 -2.3 2.2

549 477 24.5 43.3 35.8 -7.5 -2.3 -5.3

305 479 22.6 41.5 41.1 -0.4 -2.3 1.9

92 479 22.2 41.1 37.8 -3.3 -2.3 -1.0

254 479 22.6 41.5 31.3 -10.2 -2.3 -7.9

211 483 23.5 42.4 36.2 -6.2 -2.3 -3.9

89 484 24.1 43.0 35.5 -7.5 -2.3 -5.3

Average 473 -4.3 -2.3 -2.0
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Measurement
#

Centre
frequency (Hz)

Energy average
 of all masking lines (dB)

Background
(dB)

Background adjusted
 criterion level

(dB)

Masking
level
(dB)

Tone
level
(dB)

Determination
 of tonality

(dB)

Frequency
dependent audibility

 criterion (dB)

Tonal
Audibility (dB)

648 477 25.8 44.7 33.4 -11.3 -2.3 -9.0

647 477 24.5 43.4 35.3 -8.0 -2.3 -5.7

335 478 22.7 41.6 41.2 -0.4 -2.3 1.9

338 478 22.6 41.5 39.6 -1.9 -2.3 0.3

269 478 23.5 42.3 37.9 -4.4 -2.3 -2.1

587 478 23.9 42.8 39.5 -3.3 -2.3 -1.0

219 478 23.1 41.9 42.2 0.3 -2.3 2.6

306 479 22.4 41.3 41.4 0.1 -2.3 2.4

216 479 22.5 41.4 41.1 -0.2 -2.3 2.0

270 479 23.2 42.1 38.6 -3.5 -2.3 -1.2

177 479 22.1 40.9 38.1 -2.8 -2.3 -0.5

215 479 22.9 41.7 40.4 -1.3 -2.3 0.9

176 479 22.5 41.4 40.5 -0.9 -2.3 1.3

307 480 23.0 41.9 38.9 -3.0 -2.3 -0.7

271 480 23.3 42.2 39.9 -2.3 -2.3 0.0

263 480 23.1 42.0 38.3 -3.7 -2.3 -1.4

336 480 23.0 41.9 40.9 -1.0 -2.3 1.3

334 480 22.9 41.8 39.4 -2.4 -2.3 -0.1

175 480 22.6 41.5 39.1 -2.4 -2.3 -0.1

588 480 24.7 43.6 35.9 -7.6 -2.3 -5.4

337 480 22.6 41.5 38.0 -3.5 -2.3 -1.2

272 481 23.7 42.5 39.9 -2.7 -2.3 -0.4

310 481 23.0 41.8 36.7 -5.1 -2.3 -2.8

97 481 23.5 42.4 38.6 -3.8 -2.3 -1.5

521 481 24.1 42.9 40.9 -2.0 -2.3 0.3

250 481 22.7 41.6 36.7 -4.8 -2.3 -2.6

273 481 23.3 42.1 41.7 -0.5 -2.3 1.8

191 481 22.6 41.5 40.8 -0.7 -2.3 1.6

309 482 22.9 41.8 40.0 -1.8 -2.3 0.5

160 482 23.1 42.0 36.1 -5.9 -2.3 -3.6

657 482 25.3 44.2 42.7 -1.5 -2.3 0.8

548 482 24.6 43.5 39.9 -3.6 -2.3 -1.3

101 482 23.6 42.4 37.9 -4.5 -2.3 -2.2

333 482 23.2 42.0 37.3 -4.7 -2.3 -2.5

582 482 24.6 43.5 40.3 -3.1 -2.3 -0.9

220 482 22.9 41.8 40.2 -1.6 -2.3 0.7

96 482 22.5 41.3 35.4 -5.9 -2.3 -3.7

98 482 23.8 42.7 38.6 -4.0 -2.3 -1.7

327 483 22.9 41.8 36.2 -5.6 -2.3 -3.3

553 483 24.7 43.6 36.5 -7.0 -2.3 -4.8

192 483 22.3 41.2 36.5 -4.7 -2.3 -2.4

255 483 23.3 42.2 41.1 -1.1 -2.3 1.2

491 484 24.8 43.6 37.8 -5.8 -2.3 -3.6

275 484 24.1 43.0 34.9 -8.1 -2.3 -5.8

492 485 24.9 43.8 36.2 -7.5 -2.3 -5.3

550 485 25.0 43.9 36.4 -7.5 -2.3 -5.2

274 486 23.7 42.6 36.8 -5.8 -2.3 -3.5

308 486 22.9 41.8 34.8 -7.1 -2.3 -4.8

555 487 24.9 43.8 38.6 -5.2 -2.3 -2.9

282 489 23.7 42.6 42.2 -0.4 -2.3 1.9

581 489 24.9 43.8 42.1 -1.7 -2.3 0.6

557 489 25.2 44.1 35.3 -8.8 -2.3 -6.6

296 490 23.6 42.5 30.3 -12.3 -2.3 -10.0

91 490 22.7 41.6 30.5 -11.2 -2.3 -8.9

102 491 23.9 42.8 37.5 -5.4 -2.3 -3.1

155 492 23.5 42.4 36.9 -5.5 -2.3 -3.2

332 492 23.1 42.0 38.0 -4.0 -2.3 -1.7

266 494 23.4 42.3 43.6 1.3 -2.3 3.6

90 495 23.6 42.5 38.6 -3.9 -2.3 -1.6

670 495 25.7 44.6 35.3 -9.2 -2.3 -7.0

328 498 23.7 42.6 40.2 -2.4 -2.3 -0.1

248 500 24.2 43.2 35.7 -7.4 -2.3 -5.1

Average 484 -3.2 -2.3 -1.0
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Measurement
#

Centre
frequency (Hz)

Energy average
 of all masking lines

(dB)

Background
(dB)

Background adjusted
 criterion level

(dB)

Masking
level
(dB)

Tone
level
(dB)

Determination
 of tonality

(dB)

Frequency
dependent audibility

 criterion (dB)

Tonal
Audibility (dB)

580 475 24.7 43.6 38.6 -5.0 -2.3 -2.7

529 475 24.2 43.1 43.3 0.2 -2.3 2.5

669 478 24.9 43.8 38.3 -5.5 -2.3 -3.2

512 482 25.8 44.7 36.4 -8.3 -2.3 -6.0

642 484 24.4 43.3 41.9 -1.3 -2.3 0.9

493 484 25.1 44.0 36.3 -7.7 -2.3 -5.5

678 485 24.1 43.0 41.1 -1.8 -2.3 0.5

674 488 24.2 43.1 35.6 -7.5 -2.3 -5.2

490 491 24.5 43.4 39.4 -4.0 -2.3 -1.7

577 491 24.6 43.5 35.4 -8.2 -2.3 -5.9

225 492 23.8 42.7 44.4 1.7 -2.3 4.0

489 493 24.2 43.1 38.3 -4.8 -2.3 -2.5

265 494 23.1 42.1 43.8 1.7 -2.3 4.0

227 494 23.4 42.3 44.9 2.7 -2.3 5.0

280 495 23.7 42.6 43.7 1.1 -2.3 3.4

592 495 25.6 44.5 36.5 -8.0 -2.3 -5.7

226 495 23.4 42.4 46.4 4.0 -2.3 6.3

330 495 23.2 42.1 43.0 1.0 -2.3 3.3

278 495 23.9 42.8 44.8 2.0 -2.3 4.3

646 495 24.5 43.4 43.2 -0.2 -2.3 2.1

552 495 24.8 43.7 42.5 -1.1 -2.3 1.2

331 496 22.5 41.4 42.5 1.0 -2.3 3.3

276 496 24.1 43.0 46.4 3.4 -2.3 5.7

156 496 23.4 42.3 38.4 -3.9 -2.3 -1.6

213 497 23.1 42.1 44.7 2.7 -2.3 5.0

591 497 26.1 45.0 34.0 -11.0 -2.3 -8.7

277 497 23.7 42.6 45.1 2.5 -2.3 4.8

618 497 25.5 44.4 36.9 -7.5 -2.3 -5.2

279 497 23.3 42.3 45.7 3.4 -2.3 5.7

264 498 23.6 42.6 43.5 1.0 -2.3 3.3

329 499 22.9 41.9 43.9 2.0 -2.3 4.3

551 499 25.2 44.1 39.6 -4.5 -2.3 -2.2

228 500 23.4 42.3 43.1 0.8 -2.3 3.1

Average 492 -0.1 -2.3 2.2
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Measurement
#

Centre
frequency (Hz)

Energy average
 of all masking lines

(dB)

Background
(dB)

Background adjusted
 criterion level

(dB)

Masking
level
(dB)

Tone
level
(dB)

Determination
 of tonality

(dB)

Frequency
dependent audibility

 criterion (dB)

Tonal
Audibility (dB)

586 480 24.8 43.7 39.1 -4.7 -2.3 -2.4

673 481 23.9 42.8 38.7 -4.1 -2.3 -1.8

712 481 25.6 44.5 36.1 -8.4 -2.3 -6.1

544 481 25.4 44.3 41.4 -2.9 -2.3 -0.6

617 481 24.5 43.4 42.0 -1.4 -2.3 0.9

576 481 24.2 43.1 41.9 -1.2 -2.3 1.0

518 481 24.1 43.0 41.7 -1.3 -2.3 1.0

598 484 24.6 43.4 40.4 -3.0 -2.3 -0.7

606 485 24.3 43.2 39.7 -3.4 -2.3 -1.2

656 485 24.9 43.8 43.2 -0.6 -2.3 1.7

682 486 24.5 43.4 41.5 -2.0 -2.3 0.3

662 486 23.8 42.7 43.6 0.9 -2.3 3.2

224 488 23.5 42.4 41.0 -1.5 -2.3 0.8

545 488 23.8 42.7 42.4 -0.3 -2.3 2.0

707 488 24.0 42.9 41.5 -1.4 -2.3 0.9

509 489 24.4 43.3 41.7 -1.6 -2.3 0.7

501 489 25.4 44.3 32.4 -11.8 -2.3 -9.5

561 490 25.0 43.9 41.6 -2.2 -2.3 0.0

634 490 24.6 43.5 40.5 -3.1 -2.3 -0.8

530 492 24.9 43.8 33.8 -10.0 -2.3 -7.7

524 492 24.0 43.0 35.4 -7.6 -2.3 -5.3

658 493 26.2 45.1 40.7 -4.4 -2.3 -2.1

511 493 24.8 43.7 42.6 -1.1 -2.3 1.2

623 495 24.9 43.9 40.5 -3.4 -2.3 -1.1

525 495 23.7 42.6 33.9 -8.7 -2.3 -6.4

621 495 24.6 43.5 43.3 -0.2 -2.3 2.1

590 495 24.9 43.8 43.0 -0.8 -2.3 1.5

488 496 24.3 43.2 37.3 -5.9 -2.3 -3.6

292 496 23.5 42.4 43.9 1.5 -2.3 3.8

547 496 24.6 43.5 38.8 -4.7 -2.3 -2.4

291 497 23.3 42.2 42.3 0.1 -2.3 2.4

559 499 24.3 43.2 34.2 -8.9 -2.3 -6.6

620 499 25.2 44.1 37.7 -6.4 -2.3 -4.1

546 500 24.6 43.5 42.7 -0.8 -2.3 1.5

683 500 25.5 44.4 39.1 -5.3 -2.3 -3.0

619 500 24.9 43.8 39.8 -4.0 -2.3 -1.7

249 500 23.7 42.6 40.5 -2.1 -2.3 0.2

558 501 24.6 43.5 39.6 -4.0 -2.3 -1.7

599 503 25.2 44.1 36.2 -7.9 -2.3 -5.6

607 505 25.5 44.4 35.8 -8.7 -2.3 -6.4

487 507 24.9 43.8 37.7 -6.2 -2.3 -3.9

Average 492 -2.8 -2.3 -0.5
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Measurement
#

Centre
frequency (Hz)

Energy average
 of all masking lines

(dB)

Background
(dB)

Background adjusted
 criterion level

(dB)

Masking
level
(dB)

Tone
level
(dB)

Determination
 of tonality

(dB)

Frequency
dependent audibility

 criterion (dB)

Tonal
Audibility (dB)

677 478 24.2 43.1 44.1 1.0 -2.3 3.3

535 484 24.7 43.6 41.7 -1.8 -2.3 0.5

597 484 24.4 43.3 43.1 -0.2 -2.3 2.1

641 486 24.6 43.5 41.5 -2.0 -2.3 0.3

681 492 24.6 43.5 31.4 -12.1 -2.3 -9.8

622 497 25.1 44.0 42.3 -1.7 -2.3 0.6

510 498 24.5 43.4 43.7 0.3 -2.3 2.6

223 499 23.5 42.4 41.9 -0.5 -2.3 1.8

562 503 24.3 43.2 40.7 -2.5 -2.3 -0.2

222 508 23.7 42.6 42.8 0.2 -2.3 2.5

Average 493 -1.1 -2.3 1.2
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Measurement
#

Centre
frequency (Hz)

Energy average
 of all masking lines

(dB)

Background
(dB)

Background adjusted
 criterion level

(dB)

Masking
level
(dB)

Tone
level
(dB)

Determination
 of tonality

(dB)

Frequency
dependent audibility

 criterion (dB)

Tonal
Audibility (dB)

543 484 24.3 43.2 38.2 -5.0 -2.3 -2.7

706 485 24.4 43.3 40.3 -3.0 -2.3 -0.7

508 490 24.4 43.3 36.9 -6.5 -2.3 -4.2

560 492 24.0 42.9 43.3 0.4 -2.3 2.7

498 496 25.1 44.1 37.9 -6.1 -2.3 -3.8

502 502 25.2 44.2 36.3 -7.9 -2.3 -5.6

709 506 25.2 44.2 31.7 -12.5 -2.3 -10.2

500 508 25.5 44.5 34.0 -10.4 -2.3 -8.1

639 508 24.7 43.6 39.7 -3.9 -2.3 -1.6

536 532 25.8 44.8 42.8 -2.1 -2.3 0.3

Average 500 -4.3 -2.3 -2.0
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Measurement
#

Centre
frequency (Hz)

Energy average
 of all masking lines

(dB)

Background
(dB)

Background adjusted
 criterion level

(dB)

Masking
level
(dB)

Tone
level
(dB)

Determination
 of tonality

(dB)

Frequency
dependent audibility

 criterion (dB)

Tonal
Audibility (dB)

750 505 24.4 43.3 43.7 0.4 -2.3 2.7

516 509 23.4 42.3 40.2 -2.1 -2.3 0.2

738 510 24.4 43.4 35.7 -7.7 -2.3 -5.4

746 514 23.9 42.9 40.4 -2.5 -2.3 -0.2

734 515 23.2 42.2 39.8 -2.5 -2.3 -0.1

494 518 24.7 43.7 36.3 -7.3 -2.3 -5.0

499 518 24.3 43.3 42.6 -0.7 -2.3 1.6

653 525 24.4 43.4 45.7 2.3 -2.3 4.6

755 526 23.7 42.7 45.9 3.2 -2.3 5.5

715 526 24.9 43.9 44.8 0.8 -2.3 3.1

514 532 25.0 44.0 40.6 -3.3 -2.3 -1.0

Average 518 -0.6 -2.3 1.7
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Measurement
#

Centre
frequency (Hz)

Energy average
 of all masking lines

(dB)

Background
(dB)

Background adjusted
 criterion level

(dB)

Masking
level
(dB)

Tone
level
(dB)

Determination
 of tonality

(dB)

Frequency
dependent audibility

 criterion (dB)

Tonal
Audibility (dB)

747 513 24.6 43.5 38.7 -4.8 -2.3 -2.5

676 513 24.1 43.1 41.4 -1.7 -2.3 0.6

745 514 23.2 42.2 40.8 -1.4 -2.3 0.9

593 515 25.2 44.2 41.4 -2.8 -2.3 -0.5

770 516 23.5 42.5 45.2 2.8 -2.3 5.1

495 517 24.8 43.8 41.1 -2.7 -2.3 -0.4

640 518 24.6 43.6 41.5 -2.1 -2.3 0.2

567 522 23.3 42.3 45.8 3.5 -2.3 5.9

497 525 24.3 43.3 39.1 -4.2 -2.3 -1.9

624 531 25.3 44.3 43.1 -1.2 -2.3 1.2

713 531 24.7 43.7 43.6 -0.1 -2.3 2.3

609 531 24.4 43.4 45.5 2.1 -2.3 4.5

659 540 24.3 43.4 42.9 -0.4 -2.3 1.9

Average 522 -0.3 -2.3 2.1



Table D.10 Tonality Assessment Table - 12.0 m/s
Project: Grand Renewable Wind Farm - Turbine T63 - IEC 61400-11 Measurement
Report ID: 14284.00.T63.RP5

_Page 1 of 1
Created on: 2/28/2018

Measurement
#

Centre
frequency (Hz)

Energy average
 of all masking lines

(dB)

Background
(dB)

Background adjusted
 criterion level

(dB)

Masking
level
(dB)

Tone
level
(dB)

Determination
 of tonality

(dB)

Frequency
dependent audibility

 criterion (dB)

Tonal
Audibility (dB)

608 504 24.9 43.8 37.3 -6.5 -2.3 -4.2

710 506 24.5 43.5 38.6 -4.9 -2.3 -2.5

702 507 24.6 43.6 34.3 -9.3 -2.3 -7.0

769 508 23.1 42.1 40.8 -1.2 -2.3 1.1

541 510 23.9 42.8 39.7 -3.1 -2.3 -0.8

631 513 23.4 42.3 43.1 0.7 -2.3 3.1

692 516 22.7 41.7 43.0 1.3 -2.3 3.6

513 517 25.1 44.1 38.9 -5.2 -2.3 -2.9

735 518 24.1 43.1 42.7 -0.4 -2.3 1.9

757 520 23.5 42.5 42.1 -0.3 -2.3 2.0

496 521 24.2 43.2 42.5 -0.7 -2.3 1.7

716 522 24.1 43.1 40.7 -2.4 -2.3 -0.1

649 524 26.0 44.9 39.2 -5.7 -2.3 -3.4

532 524 24.5 43.5 43.1 -0.4 -2.3 1.9

629 525 24.1 43.1 44.1 1.0 -2.3 3.3

722 528 24.6 43.6 42.8 -0.8 -2.3 1.5

732 528 25.7 44.7 38.9 -5.8 -2.3 -3.5

537 531 24.1 43.1 43.3 0.2 -2.3 2.5

627 533 25.8 44.8 42.4 -2.4 -2.3 -0.1

Average 519 -1.6 -2.3 0.7
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Measurement
#

Centre
frequency (Hz)

Energy average
 of all masking lines

(dB)

Background
(dB)

Background adjusted
 criterion level

(dB)

Masking
level
(dB)

Tone
level
(dB)

Determination
 of tonality

(dB)

Frequency
dependent audibility

 criterion (dB)

Tonal
Audibility (dB)

690 510 23.0 41.9 39.7 -2.2 -2.3 0.1

744 515 24.1 43.0 38.9 -4.1 -2.3 -1.8

540 518 23.5 42.5 34.8 -7.7 -2.3 -5.4

575 523 25.1 44.1 38.2 -5.9 -2.3 -3.6

686 524 23.4 42.4 41.3 -1.0 -2.3 1.3

504 527 23.1 42.1 43.1 0.9 -2.3 3.3

736 528 23.7 42.7 41.3 -1.4 -2.3 1.0

602 528 23.8 42.8 43.4 0.6 -2.3 3.0

628 529 24.8 43.8 43.1 -0.7 -2.3 1.6

733 529 24.4 43.4 43.7 0.3 -2.3 2.6

730 531 24.0 43.0 41.1 -1.9 -2.3 0.4

749 531 25.6 44.6 37.3 -7.3 -2.3 -4.9

600 536 25.0 44.0 44.7 0.7 -2.3 3.0

Average 525 -1.5 -2.3 0.9
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***Blank data denotes values that were omitted in the analysis due to an extraneous event during recording ***Blank data denotes values that were omitted in the analysis due to an extraneous event during recording

1 7.1 50.1 839 233.0 233.5 -2.1 12.2 5.9 5.8 19.8 99.4 67 89 8.2 54.3 1296 233.0 230.7 -3.0 14.3 8.6 4.4 20.0 99.4 68
2 932 233.0 236.5 -2.3 12.6 6.9 6.3 19.8 99.4 67 90 8.7 55.1 1524 233.0 230.7 -2.9 14.8 9.0 4.5 20.0 99.4 68
3 911 233.0 236.4 -2.4 12.5 7.0 6.4 19.8 99.4 68 91 8.3 54.8 1359 233.0 230.7 -2.0 14.5 8.2 4.2 20.0 99.4 68
4 792 233.0 236.4 -2.6 11.9 6.6 6.2 19.8 99.4 68 92 8.1 53.8 1233 233.0 230.7 -2.0 14.4 7.4 5.6 20.0 99.4 68
5 692 233.0 236.4 -2.6 11.5 6.4 6.5 19.8 99.4 68 93 1155 233.0 230.7 -2.0 14.3 7.2 6.7 20.0 99.4 69
6 684 233.0 236.4 -2.0 11.4 5.6 6.3 19.8 99.4 68 94 1085 233.0 230.7 -2.0 14.1 7.3 7.3 20.0 99.4 69
7 603 233.0 236.0 -1.8 11.0 5.1 6.3 19.8 99.4 68 95 1327 233.0 230.7 -2.0 14.5 7.5 8.8 20.0 99.4 69
8 551 233.0 232.4 -1.8 10.7 5.3 6.6 19.8 99.4 68 96 8.3 54.5 1342 233.0 230.6 -2.0 14.4 7.4 6.6 20.0 99.4 69
9 523 233.0 231.3 -1.8 10.5 5.0 7.0 19.8 99.4 68 97 8.3 54.7 1319 233.0 230.6 -2.9 14.4 6.8 6.7 20.0 99.4 69
10 525 233.0 232.3 -1.9 10.6 5.4 6.7 19.8 99.4 68 98 8.4 54.9 1379 233.0 230.6 -3.0 14.5 8.1 7.0 20.1 99.4 69
11 570 233.0 234.7 -1.9 10.8 5.7 6.0 19.8 99.4 68 99 1268 233.0 230.6 -3.0 14.4 7.0 7.1 20.1 99.4 69
12 575 233.0 234.7 -2.6 10.8 5.9 5.3 19.8 99.4 68 100 8.1 54.7 1238 233.0 230.6 -2.9 14.4 6.5 6.3 20.1 99.4 69
13 6.4 48.9 593 233.0 234.8 -2.9 10.9 6.2 4.6 19.8 99.4 68 101 8.5 54.8 1413 233.0 230.6 -2.9 14.6 7.5 5.2 20.1 99.4 69
14 6.2 48.3 553 233.0 234.9 -2.9 10.7 5.7 4.6 19.9 99.4 68 102 8.6 55.4 1468 233.0 230.6 -3.0 14.7 8.4 5.0 20.1 99.4 69
15 5.8 47.7 440 233.0 236.5 -2.9 9.9 4.8 4.1 19.9 99.4 69 103 1286 233.0 230.6 -2.2 14.4 7.9 6.9 20.1 99.4 69
16 349 233.0 237.7 -2.8 9.0 4.8 4.5 19.9 99.4 69 104 1178 233.0 232.7 -2.0 14.3 7.0 7.9 20.2 99.4 68
17 276 233.0 237.7 -2.8 8.4 4.3 5.2 19.9 99.4 69 105 1218 233.0 236.6 -1.9 14.3 7.2 6.8 20.3 99.4 68
18 202 233.0 236.1 -2.1 7.6 4.0 7.0 19.9 99.4 69 106 1354 233.0 236.8 -1.9 14.5 7.4 7.0 20.3 99.4 68
19 163 233.0 233.9 -1.7 7.0 3.3 7.5 19.9 99.4 69 107 1568 233.0 236.8 -1.7 14.9 7.7 7.9 20.3 99.4 68
20 173 233.0 233.9 -1.7 7.1 4.1 7.5 20.0 99.4 68 108 1561 233.0 236.8 -1.6 14.8 8.0 8.2 20.3 99.4 68
21 200 233.0 233.9 -1.7 7.4 4.8 6.9 20.0 99.4 68 109 1296 233.0 236.8 -2.8 14.4 7.3 7.9 20.3 99.4 68
22 213 233.0 235.4 -1.7 7.6 4.5 5.6 20.0 99.4 68 110 7.9 54.6 1165 233.0 239.6 -3.0 14.3 6.6 6.4 20.4 99.4 67
23 259 233.0 239.6 -1.8 8.1 5.3 5.3 20.0 99.4 68 111 7.8 54.2 1110 233.0 241.1 -3.0 13.8 6.3 6.3 20.4 99.4 67
24 280 233.0 240.4 -2.4 8.4 4.1 5.6 20.0 99.4 68 112 1191 233.0 241.1 -3.0 13.1 6.7 8.2 20.4 99.4 67
25 301 233.0 239.3 -2.8 8.7 4.3 4.8 20.0 99.4 68 113 916 233.0 238.7 -3.0 12.5 5.9 7.9 20.4 99.4 67
26 5.3 44.4 331 233.0 235.1 -2.8 8.9 4.5 4.2 20.1 99.4 67 114 922 233.0 235.4 -3.0 12.5 6.5 7.4 20.4 99.4 67
27 355 233.0 234.2 -2.8 9.1 4.6 4.8 20.1 99.4 66 115 900 233.0 235.3 -2.3 12.5 6.6 6.9 20.4 99.4 67
28 5.7 45.5 408 233.0 234.2 -3.0 9.5 5.0 4.7 20.1 99.4 66 116 899 233.0 235.3 -2.0 12.4 6.9 6.4 20.5 99.4 67
29 5.7 46.0 420 233.0 234.2 -3.0 9.6 5.3 3.9 20.1 99.4 66 117 7.5 52.5 999 233.0 235.3 -2.0 12.7 7.2 6.0 20.5 99.4 67
30 5.6 46.1 387 233.0 234.2 -2.5 9.3 5.4 4.1 20.1 99.4 66 118 7.3 52.0 908 233.0 235.3 -2.0 12.4 6.8 5.5 20.5 99.4 67
31 321 233.0 234.2 -1.9 8.7 4.5 4.6 20.1 99.4 66 119 7.2 51.7 857 233.0 235.3 -2.0 12.2 6.5 5.4 20.5 99.4 67
32 253 233.0 234.2 -1.9 8.1 3.6 5.1 20.2 99.4 66 120 6.5 50.5 652 233.0 233.0 -2.0 11.3 5.1 5.2 20.5 99.4 67
33 236 233.0 234.2 -1.8 7.8 3.7 4.4 20.2 99.4 67 121 594 233.0 230.8 -2.7 11.0 5.4 5.4 20.5 99.4 67
34 234 233.0 234.1 -1.8 7.8 4.4 4.5 20.2 99.4 67 122 6.9 49.8 756 233.0 230.7 -3.0 11.8 6.6 4.8 20.6 99.4 68
35 241 233.0 231.9 -1.8 7.8 4.5 4.4 20.2 99.4 67 123 8.0 52.7 1197 233.0 233.7 -3.0 13.3 7.7 5.9 20.6 99.4 70
36 4.9 43.4 252 233.0 230.7 -2.4 8.1 4.7 3.6 20.2 99.4 67 124 7.7 54.4 1074 233.0 237.3 -3.0 14.2 6.3 5.9 20.6 99.4 70
37 271 233.0 233.2 -2.9 8.4 4.4 5.4 20.2 99.4 67 125 1081 233.0 236.3 -3.0 13.8 6.2 7.6 20.6 99.3 70
38 292 233.0 237.5 -2.9 8.5 4.7 5.1 20.3 99.4 68 126 1123 233.0 233.3 -3.0 13.9 6.6 8.1 20.6 99.3 70
39 386 233.0 238.0 -3.0 9.3 5.8 5.1 20.4 99.4 68 127 1097 233.0 233.1 -2.4 14.0 6.9 8.3 20.6 99.3 70
40 462 233.0 238.0 -3.0 10.0 6.0 5.6 20.4 99.4 68 128 1131 233.0 233.1 -2.0 12.9 6.6 8.7 20.7 99.3 68
41 562 233.0 238.0 -3.0 10.7 6.2 5.8 20.4 99.4 68 129 903 233.0 235.1 -2.0 12.5 6.3 7.8 20.7 99.3 66
42 645 233.0 238.0 -2.6 11.2 6.4 5.5 20.4 99.4 68 130 801 233.0 239.8 -2.0 12.0 6.3 8.2 20.7 99.3 66
43 6.6 48.9 664 233.0 238.0 -2.0 11.4 6.4 5.3 20.4 99.4 68 131 753 233.0 240.9 -2.0 11.8 5.7 9.1 20.7 99.3 66
44 6.6 49.2 680 233.0 236.1 -2.0 11.4 5.6 5.0 20.5 99.4 68 132 834 233.0 241.0 -2.0 12.1 5.5 7.5 20.7 99.3 66
45 6.9 49.9 760 233.0 232.8 -2.0 11.8 6.3 5.6 20.5 99.4 69 133 858 233.0 239.3 -2.6 12.3 6.1 7.7 20.7 99.3 66
46 7.1 50.4 833 233.0 232.7 -2.0 12.1 6.3 5.4 20.5 99.4 69 134 1079 233.0 237.5 -3.0 12.8 6.9 7.8 20.8 99.3 66
47 6.9 50.1 771 233.0 233.3 -2.0 11.9 7.0 4.8 20.5 99.4 69 135 998 233.0 237.5 -3.0 12.7 5.8 7.1 20.8 99.3 65
48 704 233.0 236.8 -2.3 11.6 6.0 5.6 20.5 99.4 69 136 1193 233.0 237.5 -3.0 12.9 7.0 7.9 20.8 99.3 65
49 737 233.0 237.2 -3.0 11.7 6.0 6.5 20.5 99.4 69 137 1162 233.0 237.5 -3.0 12.8 7.3 8.6 20.8 99.3 65
50 795 233.0 235.5 -3.0 12.0 6.3 6.2 20.5 99.4 68 138 1153 233.0 237.5 -3.0 12.8 7.3 8.1 20.8 99.3 65
51 7.1 50.5 822 233.0 233.3 -3.0 12.1 6.6 5.7 20.5 99.4 66 139 1159 233.0 237.4 -2.5 12.8 7.1 6.8 20.8 99.3 65
52 7.1 50.6 825 233.0 233.3 -3.0 12.1 6.4 5.0 20.5 99.4 66 140 1102 233.0 237.4 -2.0 12.8 7.9 7.3 20.8 99.3 65
53 7.1 51.0 840 233.0 233.3 -3.0 12.2 6.6 4.8 20.5 99.4 66 141 1104 233.0 237.4 -2.0 12.8 7.4 8.0 20.7 99.3 65
54 7.3 50.9 904 233.0 233.3 -2.7 12.4 7.0 4.8 20.5 99.4 66 142 1161 233.0 237.5 -2.0 12.9 7.0 7.6 20.7 99.3 65
55 7.4 51.5 973 233.0 233.3 -2.0 12.6 7.1 4.6 20.5 99.4 66 143 8.1 52.3 1220 233.0 237.5 -2.0 12.9 6.9 6.3 20.7 99.3 65
56 7.5 51.4 990 233.0 233.3 -2.0 12.7 6.1 4.9 20.5 99.4 67 144 949 233.0 237.4 -2.0 12.5 6.3 7.3 20.7 99.3 65
57 7.5 51.5 990 233.0 233.2 -2.0 12.7 5.9 5.1 20.4 99.4 68 145 798 233.0 237.4 -2.5 12.0 5.4 7.2 20.7 99.3 65
58 7.8 51.7 1130 233.0 233.2 -2.0 12.8 7.1 5.4 20.4 99.4 68 146 688 233.0 237.4 -3.0 11.4 5.4 5.7 20.8 99.3 65
59 7.6 52.3 1017 233.0 236.2 -2.0 12.7 7.1 4.7 20.4 99.4 68 147 6.4 49.3 598 233.0 238.1 -3.0 11.0 5.4 4.5 20.8 99.3 63
60 7.1 51.2 844 233.0 239.3 -2.3 12.2 6.4 5.4 20.4 99.4 68 148 6.1 48.9 500 233.0 240.9 -3.0 10.3 4.8 4.8 20.8 99.3 63
61 807 233.0 239.4 -3.0 12.0 6.2 6.6 20.4 99.4 68 149 5.5 46.9 364 233.0 241.1 -2.9 9.1 4.8 3.5 20.8 99.3 63
62 727 233.0 239.4 -3.0 11.7 6.6 6.8 20.4 99.4 67 150 308 233.0 241.2 -2.9 8.7 4.2 4.8 20.8 99.3 63
63 715 233.0 239.4 -3.0 11.6 6.4 6.1 20.4 99.4 66 151 361 233.0 243.4 -2.5 9.2 4.3 5.5 20.8 99.3 63
64 6.9 50.1 756 233.0 239.4 -3.0 11.8 6.1 5.1 20.4 99.4 66 152 6.5 48.4 643 233.0 246.0 -2.0 11.2 5.4 4.6 20.9 99.3 63
65 7.3 51.3 921 233.0 239.4 -3.0 12.4 7.2 5.8 20.4 99.4 66 153 7.8 52.3 1119 233.0 245.8 -2.0 12.8 6.5 4.6 20.9 99.3 63
66 1089 233.0 239.4 -2.8 12.8 7.1 7.8 20.4 99.4 66 154 8.0 52.3 1219 233.0 242.5 -2.0 13.4 7.2 4.9 20.9 99.3 63
67 1105 233.0 239.5 -2.0 12.8 7.0 8.3 20.4 99.4 66 155 8.5 54.2 1441 233.0 240.6 -1.9 14.7 7.2 6.0 21.0 99.4 63
68 1030 233.0 239.5 -2.0 12.7 7.5 7.9 20.4 99.4 66 156 8.9 54.8 1596 233.0 240.5 -1.5 15.0 7.2 6.2 21.0 99.4 63
69 921 233.0 239.5 -2.0 12.5 6.5 8.3 20.3 99.4 65 157 1322 233.0 240.5 -2.3 14.5 6.5 8.1 21.0 99.4 63
70 1056 233.0 239.5 -2.0 12.7 6.4 7.1 20.3 99.4 65 158 1186 233.0 240.5 -3.0 14.3 7.3 7.1 21.0 99.4 63
71 1070 233.0 239.3 -2.0 12.7 6.9 6.8 20.3 99.4 65 159 1261 233.0 240.5 -2.9 14.4 7.6 6.9 21.2 99.4 63
72 964 233.0 235.8 -2.1 12.6 6.5 6.5 20.3 99.4 65 160 8.4 54.3 1402 233.0 240.5 -2.9 14.5 8.3 6.6 21.2 99.4 63
73 922 233.0 234.2 -3.0 12.5 7.2 6.4 20.3 99.4 65 161 1385 233.0 240.5 -2.9 14.5 8.1 8.2 21.2 99.4 63
74 882 233.0 234.2 -3.0 12.3 6.8 6.9 20.3 99.4 65 162 1195 233.0 240.5 -2.8 14.3 7.3 8.0 21.2 99.4 63
75 796 233.0 234.2 -3.0 12.0 6.4 6.2 20.2 99.4 65 163 1156 233.0 240.5 -2.5 14.3 6.8 7.5 21.2 99.4 63
76 845 233.0 234.2 -3.0 12.2 7.0 7.4 20.2 99.4 65 164 7.7 54.0 1093 233.0 240.5 -1.9 14.2 7.5 6.3 21.1 99.4 64
77 927 233.0 234.2 -3.0 12.5 7.0 6.3 20.2 99.4 65 165 7.7 53.3 1089 233.0 240.5 -2.0 13.3 6.6 6.1 21.0 99.4 66
78 7.6 51.9 1038 233.0 234.2 -2.9 12.7 8.2 5.9 20.2 99.4 65 166 757 233.0 240.5 -2.0 11.8 6.2 6.6 21.0 99.4 66
79 7.6 51.6 1051 233.0 234.2 -2.0 12.7 7.5 5.4 20.2 99.4 65 167 660 233.0 240.5 -2.0 11.3 5.9 7.4 21.0 99.4 66
80 8.0 52.2 1187 233.0 234.2 -2.0 12.9 7.3 6.4 20.2 99.4 66 168 684 233.0 240.5 -2.0 11.4 6.1 6.8 21.0 99.4 66
81 1218 233.0 234.2 -2.0 12.9 7.3 6.8 20.1 99.4 66 169 772 233.0 240.5 -2.3 11.9 5.9 6.8 21.0 99.4 66
82 7.8 52.1 1118 233.0 234.2 -2.0 12.8 7.2 5.9 20.1 99.4 66 170 880 233.0 240.5 -3.0 12.4 6.3 7.2 21.0 99.4 65
83 7.6 51.4 1046 233.0 234.2 -2.0 12.7 7.1 5.7 20.1 99.4 66 171 733 233.0 240.5 -3.0 11.6 5.2 6.9 21.0 99.4 64
84 7.8 51.6 1119 233.0 234.2 -2.0 12.8 7.2 5.5 20.1 99.4 66 172 6.7 49.8 690 233.0 240.5 -3.0 11.5 5.4 5.5 21.0 99.4 64
85 8.0 52.3 1193 233.0 234.2 -3.0 12.9 7.4 4.8 20.1 99.4 66 173 7.8 51.4 1105 233.0 240.5 -3.0 13.2 7.6 5.3 21.0 99.4 64
86 7.6 52.0 1046 233.0 234.2 -2.9 12.7 7.0 4.0 20.1 99.4 66 174 8.0 53.6 1180 233.0 240.5 -3.0 14.2 7.4 6.4 21.0 99.4 64
87 7.8 51.7 1124 233.0 232.1 -3.0 12.8 6.8 4.1 20.0 99.4 68 175 8.3 54.2 1354 233.0 240.5 -2.8 14.4 7.2 5.6 21.0 99.4 64
88 8.1 52.3 1253 233.0 230.7 -3.0 13.1 7.6 4.7 20.0 99.4 68 176 8.4 54.4 1374 233.0 240.5 -2.0 14.5 7.8 5.9 21.0 99.4 64
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177 8.3 54.3 1360 233.0 239.4 -2.0 14.4 7.0 6.8 21.0 99.4 63 265 8.8 55.3 1555 233.0 233.0 -1.7 14.9 8.1 6.6 20.6 99.4 66
178 1337 233.0 236.5 -2.0 14.4 7.0 7.0 21.0 99.4 63 266 8.7 55.0 1540 233.0 233.0 -2.3 14.9 8.0 6.9 20.6 99.4 66
179 1183 233.0 236.4 -2.0 14.2 7.1 7.1 21.0 99.4 63 267 1548 233.0 233.0 -2.8 14.9 7.8 7.8 20.6 99.4 67
180 7.9 53.7 1152 233.0 236.4 -2.0 14.2 6.8 5.9 21.0 99.4 63 268 1591 233.0 233.0 -2.5 14.9 8.9 7.9 20.6 99.4 67
181 7.9 53.4 1140 233.0 236.4 -2.1 14.2 7.3 6.3 21.0 99.4 63 269 8.3 55.0 1357 233.0 233.0 -3.0 14.4 7.3 6.9 20.6 99.4 67
182 8.0 53.6 1212 233.0 236.4 -3.0 14.2 7.7 6.2 21.0 99.4 63 270 8.3 55.1 1350 233.0 233.0 -3.0 14.4 7.8 6.7 20.6 99.4 67
183 7.8 53.8 1096 233.0 234.0 -3.0 14.1 6.8 5.7 21.0 99.4 63 271 8.4 54.6 1379 233.0 233.0 -2.9 14.5 7.9 7.6 20.6 99.4 67
184 7.7 53.4 1090 233.0 232.2 -3.0 13.7 7.1 5.7 21.0 99.4 63 272 8.5 55.0 1409 233.0 234.3 -3.0 14.5 7.6 7.5 20.6 99.4 66
185 7.2 51.9 854 233.0 232.2 -3.0 12.1 5.6 5.4 21.0 99.4 63 273 8.5 54.9 1419 233.0 236.4 -3.0 14.5 7.4 7.3 20.6 99.4 65
186 704 233.0 231.9 -3.0 11.5 5.4 6.4 21.0 99.4 63 274 8.6 55.1 1461 233.0 236.4 -3.0 14.6 8.2 6.7 20.6 99.4 65
187 841 233.0 228.5 -2.9 12.2 6.4 6.9 21.0 99.4 63 275 8.5 55.0 1451 233.0 236.4 -3.0 14.6 7.7 5.7 20.5 99.4 65
188 1005 233.0 227.2 -2.0 12.6 7.3 6.3 20.9 99.4 64 276 8.8 55.4 1560 233.0 236.4 -2.7 14.9 8.4 6.5 20.6 99.4 65
189 7.7 51.6 1088 233.0 227.2 -2.0 12.7 7.1 6.3 20.8 99.4 64 277 8.9 55.9 1597 233.0 236.4 -2.5 14.9 8.1 6.6 20.6 99.4 65
190 8.0 52.3 1191 233.0 227.2 -2.0 13.4 7.8 5.3 20.8 99.4 64 278 8.9 55.4 1613 233.0 236.4 -2.2 15.0 8.0 7.3 20.6 99.4 65
191 8.3 53.4 1338 233.0 227.2 -2.0 14.4 8.0 4.2 20.8 99.4 64 279 9.0 55.5 1662 233.0 236.4 -1.2 14.9 8.6 7.2 20.6 99.4 65
192 8.5 54.6 1451 233.0 227.2 -2.0 14.6 8.2 4.7 20.8 99.4 64 280 9.2 55.3 1743 233.0 236.2 -0.9 15.1 8.4 8.0 20.6 99.4 65
193 8.0 53.9 1218 233.0 227.2 -2.1 14.2 7.4 5.5 20.8 99.4 64 281 1755 233.0 233.5 -0.6 14.9 7.6 8.8 20.6 99.4 65
194 7.7 53.4 1056 233.0 227.2 -3.0 13.8 6.3 6.0 20.8 99.4 64 282 8.7 55.1 1528 233.0 232.9 -1.8 14.7 7.7 7.8 20.6 99.4 65
195 7.3 52.4 925 233.0 227.2 -3.0 12.3 6.0 5.2 20.8 99.4 64 283 1553 233.0 232.9 -1.8 14.9 7.9 8.6 20.6 99.4 65
196 6.8 50.4 726 233.0 227.2 -3.0 11.7 6.0 4.9 20.7 99.4 64 284 1543 233.0 232.9 -2.1 14.9 8.4 8.6 20.6 99.4 65
197 6.8 50.3 734 233.0 227.2 -3.0 11.7 6.6 4.5 20.8 99.4 64 285 1640 233.0 232.9 -2.3 15.0 8.6 9.2 20.6 99.4 65
198 6.7 50.1 698 233.0 229.4 -3.0 11.5 6.3 3.8 20.8 99.4 64 286 1545 233.0 235.0 -2.7 14.9 7.8 9.4 20.6 99.4 65
199 715 233.0 231.3 -3.0 11.6 6.3 6.0 20.8 99.4 64 287 1282 233.0 237.9 -3.0 14.4 7.0 8.2 20.6 99.4 65
200 722 233.0 231.3 -2.0 11.6 5.9 5.7 20.7 99.4 64 288 7.9 54.3 1175 233.0 237.9 -3.0 14.2 7.3 7.0 20.6 99.4 65
201 873 233.0 231.3 -2.0 12.2 6.5 7.8 20.7 99.4 64 289 1279 233.0 237.9 -3.0 14.3 7.4 8.3 20.6 99.4 65
202 1238 233.0 231.3 -2.0 12.9 7.7 8.6 20.7 99.4 64 290 1662 233.0 238.0 -2.2 14.9 9.4 8.8 20.6 99.4 64
203 1166 233.0 231.5 -2.0 13.6 8.3 8.2 20.7 99.4 64 291 9.7 55.4 1918 233.0 238.0 -0.9 15.1 10.0 7.5 20.6 99.4 63
204 1278 233.0 234.6 -2.0 14.3 7.5 8.0 20.7 99.4 64 292 9.6 55.2 1903 233.0 238.0 -1.1 14.9 9.5 8.3 20.6 99.4 63
205 1069 233.0 235.2 -2.0 14.1 6.7 6.6 20.7 99.4 64 293 1820 233.0 238.0 -1.3 14.9 9.1 8.9 20.6 99.4 63
206 7.9 53.2 1160 233.0 235.2 -2.9 13.3 6.4 5.6 20.7 99.4 64 294 1547 233.0 238.0 -2.7 14.7 8.9 9.1 20.6 99.4 63
207 7.6 51.9 1032 233.0 235.2 -3.0 12.6 6.8 6.0 20.6 99.4 65 295 1545 233.0 238.0 -2.8 14.9 8.3 8.4 20.6 99.4 63
208 7.3 51.8 900 233.0 235.2 -3.0 12.4 6.5 5.8 20.6 99.4 65 296 8.4 55.2 1365 233.0 238.5 -3.0 14.5 7.6 7.1 20.7 99.4 63
209 875 233.0 235.2 -3.0 12.3 6.0 6.6 20.6 99.4 65 297 7.9 54.2 1147 233.0 241.0 -3.0 14.2 7.0 6.3 20.8 99.4 62
210 1145 233.0 235.2 -3.0 12.8 7.0 6.7 20.6 99.4 65 298 8.0 54.1 1185 233.0 241.1 -3.0 14.2 6.8 5.4 20.8 99.4 62
211 8.0 52.8 1218 233.0 234.4 -3.0 13.9 8.2 6.4 20.6 99.4 65 299 1259 233.0 239.9 -3.1 12.3 7.1 7.8 20.8 99.4 62
212 1505 233.0 231.2 -2.1 14.8 8.6 7.6 20.6 99.4 64 300 1218 233.0 236.0 -3.2 8.5 6.8 8.2 20.8 99.4 62
213 8.8 55.0 1567 233.0 230.9 -1.7 14.9 8.3 7.0 20.5 99.4 64 301 8.2 54.1 1303 233.0 236.8 -2.9 13.6 7.1 7.4 20.8 99.4 62
214 1502 233.0 230.9 -1.8 14.7 8.2 7.5 20.5 99.4 64 302 1083 233.0 235.6 -3.1 7.8 6.1 7.4 20.8 99.4 63
215 8.3 54.7 1336 233.0 230.9 -2.0 14.4 7.6 6.0 20.5 99.4 64 303 7.4 52.5 935 233.0 235.5 -2.4 6.2 5.9 5.3 21.0 99.4 64
216 8.3 54.4 1320 233.0 230.9 -2.0 14.4 7.4 6.7 20.5 99.4 64 304 7.2 51.4 876 233.0 235.6 -2.4 7.0 7.1 6.3 21.0 99.4 64
217 1098 233.0 230.9 -2.0 14.1 6.5 6.6 20.5 99.4 64 305 8.1 53.7 1246 233.0 230.3 -2.4 0.7 7.6 6.1 20.8 99.3 65
218 7.9 53.5 1170 233.0 230.9 -2.8 14.2 6.7 5.5 20.5 99.4 64 306 8.3 54.4 1355 233.0 230.5 -2.6 1.6 7.2 5.3 20.8 99.3 65
219 8.3 54.8 1342 233.0 230.6 -3.0 14.4 7.3 5.4 20.4 99.4 65 307 8.4 54.6 1397 233.0 230.2 -2.9 0.4 7.6 5.2 20.8 99.3 65
220 8.4 54.6 1380 233.0 227.5 -3.0 14.5 7.5 6.3 20.4 99.4 65 308 8.5 54.5 1439 233.0 230.2 -3.0 0.4 8.1 4.7 20.8 99.3 65
221 8.8 55.1 1595 233.0 226.7 -2.6 14.9 8.9 6.7 20.4 99.4 65 309 8.5 54.6 1419 233.0 227.5 -3.2 0.4 7.6 3.7 20.8 99.3 65
222 10.1 55.7 2050 233.0 226.7 -0.4 15.2 10.3 6.0 20.4 99.4 65 310 8.4 54.7 1384 233.0 226.5 -3.3 0.4 7.7 4.4 20.8 99.3 65
223 10.0 55.3 2030 233.0 226.9 -0.3 15.0 9.0 5.4 20.4 99.4 65 311 7.9 54.2 1159 233.0 226.5 -3.4 0.4 7.3 3.8 21.0 99.3 67
224 9.7 55.2 1915 233.0 229.8 -0.7 14.8 8.9 4.6 20.4 99.4 65 312 8.0 54.0 1210 233.0 226.5 -3.4 0.5 7.1 5.0 21.0 99.3 67
225 9.1 55.0 1714 233.0 231.6 -1.9 14.7 8.2 4.1 20.3 99.4 66 313 7.9 54.3 1167 233.0 226.5 -3.5 0.6 7.4 4.8 21.0 99.3 67
226 9.1 55.6 1714 233.0 231.6 -1.9 14.9 8.2 3.9 20.3 99.4 66 314 7.9 54.1 1138 233.0 226.5 -3.4 0.6 6.6 3.4 21.0 99.3 67
227 8.9 55.6 1641 233.0 231.6 -2.2 14.8 7.5 4.3 20.3 99.4 66 315 7.6 53.7 1029 233.0 227.7 -2.5 0.6 6.2 5.5 21.0 99.3 67
228 9.1 55.4 1703 233.0 231.6 -2.1 15.0 8.5 5.5 20.3 99.4 66 316 7.7 53.1 1081 233.0 232.0 -2.6 0.7 6.2 5.7 21.0 99.3 67
229 1540 233.0 231.7 -2.6 14.7 7.4 8.6 20.3 99.4 66 317 7.4 52.1 958 233.0 233.0 -2.6 0.6 6.0 4.8 21.3 99.3 66
230 1450 233.0 231.7 -3.0 14.6 7.3 7.7 20.4 99.4 65 318 6.8 50.9 732 233.0 233.0 -2.6 0.6 5.6 4.0 21.3 99.3 65
231 1219 233.0 231.7 -3.0 14.3 7.0 8.9 20.4 99.4 64 319 6.7 50.3 710 233.0 233.0 -2.6 0.6 5.0 4.5 21.3 99.3 65
232 1151 233.0 231.7 -3.0 14.2 7.1 8.6 20.4 99.4 64 320 6.9 50.9 760 233.0 233.2 -2.6 0.6 5.5 6.1 21.3 99.3 65
233 1115 233.0 232.3 -3.0 14.2 6.7 7.8 20.4 99.4 64 321 7.3 51.4 933 233.0 233.1 -3.6 0.6 4.9 5.5 21.3 99.3 65
234 1177 233.0 235.9 -3.0 14.2 7.9 9.1 20.4 99.4 64 322 8.1 52.4 1220 233.0 233.1 -3.6 0.4 7.0 6.6 21.3 99.3 65
235 1219 233.0 236.6 -3.0 14.2 7.0 8.2 20.4 99.4 64 323 8.1 52.7 1240 233.0 233.1 -3.6 0.4 7.8 6.6 21.4 99.3 64
236 1084 233.0 236.6 -2.3 13.8 6.2 7.9 20.4 99.4 64 324 8.0 52.7 1187 233.0 233.1 -3.6 0.4 7.0 6.6 21.4 99.3 64
237 955 233.0 236.6 -2.0 12.5 5.6 8.1 20.4 99.4 64 325 8.0 52.5 1208 233.0 233.1 -3.6 0.5 7.1 5.1 21.4 99.3 64
238 1102 233.0 236.6 -2.0 12.7 6.9 7.7 20.4 99.4 64 326 7.9 52.8 1152 233.0 233.1 -3.6 0.6 7.9 5.1 21.4 99.3 64
239 1204 233.0 236.7 -2.0 12.8 7.8 8.3 20.4 99.4 64 327 8.5 54.3 1411 233.0 233.2 -2.6 0.6 8.3 5.8 21.4 99.3 64
240 1024 233.0 236.7 -2.0 12.6 7.7 8.8 20.4 99.4 64 328 8.7 54.7 1531 233.0 233.2 -2.4 0.6 7.9 6.1 21.4 99.3 64
241 882 233.0 236.7 -2.0 12.4 5.9 9.1 20.4 99.4 64 329 9.0 55.3 1680 233.0 233.2 -1.6 0.5 9.0 6.3 21.4 99.3 63
242 869 233.0 236.7 -2.7 12.3 6.0 9.1 20.4 99.4 65 330 9.0 55.2 1669 233.0 233.2 -1.7 0.5 8.5 7.5 21.4 99.3 63
243 981 233.0 236.7 -3.0 12.6 7.2 8.5 20.4 99.4 65 331 9.2 54.9 1737 233.0 233.2 -1.3 0.4 9.3 6.8 21.4 99.3 63
244 994 233.0 236.7 -3.0 12.6 7.1 7.4 20.4 99.4 65 332 8.7 55.0 1522 233.0 233.2 -2.3 0.5 7.9 6.1 21.4 99.3 63
245 8.0 52.4 1204 233.0 236.7 -3.0 12.9 7.1 5.9 20.4 99.4 65 333 8.5 54.5 1420 233.0 233.2 -3.5 0.5 7.3 5.3 21.4 99.3 63
246 7.3 52.2 933 233.0 236.7 -3.0 12.4 6.3 6.1 20.4 99.4 65 334 8.4 54.4 1368 233.0 233.2 -3.6 0.4 7.9 4.4 21.4 99.3 63
247 976 233.0 236.7 -3.0 12.5 5.6 6.7 20.4 99.4 65 335 8.3 54.5 1317 233.0 233.2 -3.7 0.5 7.5 4.8 21.3 99.3 65
248 8.3 52.8 1317 233.0 236.7 -2.0 14.1 8.6 6.8 20.4 99.4 66 336 8.3 54.3 1353 233.0 233.2 -3.7 0.5 7.0 4.8 21.2 99.3 65
249 9.4 55.5 1810 233.0 236.7 -0.5 15.0 8.7 5.7 20.4 99.4 67 337 8.3 54.3 1358 233.0 233.2 -3.7 0.5 7.5 5.4 21.2 99.3 65
250 8.7 54.9 1510 233.0 236.7 -1.7 14.7 8.3 5.0 20.4 99.4 67 338 8.3 54.3 1318 233.0 233.2 -3.6 0.5 7.4 5.4 21.2 99.3 65
251 7.9 54.5 1139 233.0 236.7 -2.0 14.2 6.7 5.1 20.4 99.4 67 339 7.8 53.9 1096 233.0 233.2 -2.8 0.5 7.0 4.6 21.2 99.3 65
252 7.6 54.1 1049 233.0 236.7 -2.0 14.1 6.7 4.4 20.4 99.4 67 340 7.5 53.6 1013 233.0 233.2 -2.6 0.6 6.8 5.2 21.2 99.3 65
253 7.7 53.9 1069 233.0 234.9 -2.0 14.1 7.4 3.1 20.4 99.4 67 341 7.6 53.3 1022 233.0 233.2 -2.7 0.6 5.9 5.7 21.2 99.3 66
254 7.8 53.7 1135 233.0 233.0 -2.5 14.2 7.1 3.6 20.4 99.4 68 342 7.7 53.3 1068 233.0 233.2 -2.7 0.6 7.2 5.2 21.1 99.3 66
255 8.5 54.6 1423 233.0 233.1 -3.0 14.5 7.6 7.0 20.4 99.4 69 343 7.8 53.5 1095 233.0 233.2 -2.7 0.6 6.9 4.7 21.1 99.3 66
256 8.0 54.9 1201 233.0 233.1 -3.0 14.2 8.2 6.6 20.4 99.4 69 344 7.6 53.6 1035 233.0 233.2 -2.7 0.6 6.4 4.8 21.1 99.3 66
257 7.6 54.4 1030 233.0 233.0 -3.0 14.0 6.7 5.6 20.4 99.4 69 345 7.3 52.7 932 233.0 231.7 -3.5 0.7 5.3 4.6 21.1 99.3 66
258 7.9 54.0 1175 233.0 233.0 -3.0 13.2 6.1 5.8 20.4 99.4 69 346 6.9 50.8 767 233.0 228.3 -3.7 0.6 5.3 5.5 21.1 99.3 66
259 1135 233.0 233.0 -3.0 12.8 6.6 7.3 20.4 99.4 69 347 7.5 51.3 1003 233.0 228.3 -3.6 1.5 7.0 5.3 21.2 99.3 65
260 1224 233.0 233.0 -2.5 13.7 8.5 7.0 20.5 99.4 68 348 7.6 51.8 1022 233.0 228.2 -3.6 1.4 7.1 5.8 21.2 99.3 65
261 1205 233.0 233.0 -2.0 14.2 6.6 7.3 20.6 99.4 66 349 7.2 51.1 873 233.0 228.0 -3.7 0.7 7.1 6.0 21.2 99.3 65
262 1138 233.0 233.0 -2.0 14.2 8.0 6.8 20.6 99.4 66 350 698 233.0 228.1 -3.7 0.7 5.8 7.0 21.2 99.3 65
263 8.3 54.4 1325 233.0 233.0 -1.9 14.4 7.0 6.5 20.6 99.4 66 351 580 233.0 229.7 -2.9 0.8 5.3 6.6 21.2 99.3 65
264 8.9 54.8 1596 233.0 233.0 -1.6 15.0 9.1 6.0 20.6 99.4 66 352 561 233.0 234.6 -2.7 0.6 5.6 7.4 21.2 99.3 65






















