GLGH-4285 10 07206 258-A-0002-A Power Performance Measurement on a Tozzi Nord TN 535 at the GLGH Test Site in Kaiser-
Wilhelm-Koog, Germany, according to IEC 61400-12-1 and BWEA

Enclosure 11 Results of the power curve

Power Performance Test based on IEC 61400-12-1

site: Kaiser-Wilhelm-Koog @ document: 4285 10 07206 258-A-0002-

wind turbine type: Tozzi Nord in charge: Richard Frennesen B.Eng.

rated power: 10 kW checked: Dipl.-Ing. Klaus Buchmann | GL Garrad Hassan
anemometer type: Thies First Class date: 2012-08-10

start of period: 2012-01-06, 00:00 ‘sector 1 1825°10 273°

end of period: 2012-06-12, 12:00 sector 2: -

measured data sets: 202001 sector 3: -

used data sets: 49256 sector 4: -

1 Hz wind speed samples averaged over 1 minute, normalised to ref. air density of 1.225 kg/m?

powermin  +  powerstd

power mean power max

T

power [kW]

0 5 10 15 20
wind speed [m/s]

* power mean (BIN) * cpmean (BIN)

@ . . . . . . . o8
10 - I | I ! ’__¢ e g | 05
s + + " S —t - - — + | —— — - 4 - S - + — —t- + — —t 04
e * .
. ¥
i .
E- 6+ 4 + 03
= . P ‘ =
5 | o
= Qo
g2 4 2 - 02
y ’ .
2 v e ) 01
. i g G T,
A B S PO 00
2 1 -01
0 2 - 6 8 10 12 14 16 18
wind speed [m/s]
GL Garrad Hassan Deutschland GmbH Page 70 of 80

GL Garrad Hassan



GLGH-4285 10 07206 258-A-0002-A Power Performance Measurement on a Tozzi Nord TN 535 at the GLGH Test Site in Kaiser-
Wilhelm-Koog, Germany, according to IEC 61400-12-1 and BWEA

Power Performance Test based on |EC 61400-12-1

site: Kaiser-Wilhelm-Koog | document: 4285 10 07206 258-A-0002-+

wind turbine type: Tozzi Nord in charge: Richard Frennesen B.Eng. -

rated power: 10 kW checked: Dipl.-Ing. Klaus Buchmann | GL Garrad Hassan -

anemometer type: Thies First Class date: 2012-08-10

start of period: 2012-01-086, 00:00 sector 1: 182.5° to 273°

end of period: 2012-06-12, 12:00 sector 2: -

measured data sets: 202001 sector 3: -

used data sets: 49256 sector 4: -

1 Hz wind speed samples averaged over 1 minute, normalised to ref. air density of 1.225 kg/m*
1 028 075 247 0.54 00 - 0.1 -0.0 00 16.2 9.0 0.203 0,847
2 0.75 125 571 1.03 00 - 0.3 00 00 9.4 71 0.360 0.687
3 125 175 726 150 00 . 04 00 01 7.8 58 0221 0.426
4 175 225 905 202 01 - 04 0.1 0.1 8.0 54 0.202 0.215
5 225 275 1504 252 00 - 04 0.8 0.1 8.0 4.7 0.150 0185
3 275 325 2268 3.01 03 0151 03 16 0.3 88 43 0.155 0.162
7 325 375 2812 351 10 0.264 02 28 0.4 8.8 a7 0.161 0121
[ 375 425 3072 400 17 0.318 0.1 42 05 8.9 34 0.163 0.126
9 425 475 3048 4.50 27 0.349 0.1 58 06 8.8 31 0151 0114
10 475 5.25 2660 499 38 0.365 06 8.0 0.8 8.1 30 0.130 0.101
1 525 575 2827 551 52 0374 15 68 10 9.3 28 0131 0.066
12 575 6.25 3135 6.01 6.8 0.376 31 10.2 1.1 8.2 27 0.134 0.090
13 625 675 3049 650 83 0.361 41 103 10 9.2 25 0.138 0.084
14 675 725 2898 7.00 93 0326 8.2 103 07 21 24 0138 0076
15 7.25 775 2816 7.50 99 0.280 63 10.3 04 9.4 23 0139 0,069
16 775 8.25 2978 8.00 101 0235 6.7 10.3 0.2 9.3 21 0.147 0.067
17 825 875 2056 849 101 0198 7.0 103 01 5.3 2.0 0.149 0.066
18 875 9.25 2365 899 101 0167 65 103 02 9.3 2.0 0.146 0.064
19 925 975 1902 550 101 0141 6.5 103 02 55 21 0142 0059
20 9.75 10.25 1658 9.99 101 0121 66 10.3 02 9.6 20 0.147 0.056
21 10.25 10.75 1485 10.50 101 0.105 75 103 0.1 9.6 19 0.147 0.052
22 10.78 125 1208 1099 101 0.091 97 103 [ 95 1.9 0.147 0.051
23 11.26 11.75 903 11.48 101 0.080 9.0 10.3 01 8.7 19 0.148 0.049
24 11.75 12.25 514 11.98 101 0.070 8.6 103 01 85 1.9 0145 0.048
25 1225 1275 290 1250 101 0.062 9.6 103 0.1 9.5 20 0.144 0.050
26 1275 1326 182 1298 101 0055 54 102 0.4 87 19 0.143 0.049
Pid 13.25 13.75 134 13.50 101 0.049 93 10.2 01 9.7 2.0 0145 0.049
28 1375 1425 78 1402 101 0044 100 102 01 10.0 23 0.137 0043
29 1425 1475 43 1450 101 0.040 9.9 102 0.1 9.3 19 0.143 0.042
30 1475 15,25 21 1494 101 0.036 9.9 10.2 01 9.0 16 0134 0.037
KX 16.25 1575 2 15.31 10.2 0.034 101 10.2 0.0 8.3 0.8 0.151 0.036
32 15.75 16.25 - - - - - - - - - - -
33 16.25 16.75 . - - a . . - - . - -
34 16.75 17.25 1 17N 101 0.024 101 101 0.0 7.0 0.0 0126 0,000
35 17.25 17.75 - - - - - - - - - - -
36 17.75 1825 - " - . . v - . - - -
a7 18.25 1875 3 E = 3 - E . 5 E = S
EE] 1875 19.25 . = - . . . . . - - -
39 19.25 1975 . . . - - . . - . - -
40 19.75 20.25 - - - - - - - - - - -
41 20.25 20.76 - - - - - - - - - - -
42 20.75 2128 - - - - - - - - - - -
43 2125 21.75 . . . - . . - - . - -
44 21.75 2225 - - - - - - - - - - -
a5 22.25 275 , = = . . - = 5 = - =
46 2275 23.25 > F - + n - . s “ . .
a7 2325 | 2375 . - . . . . - . . . .
48 23.75 2425 - - - - - - - - - - -
49 2425 | 2475 - - - - - - - - - - -
51 2525 2575 - - - - - - - - - - -
52 2575 | 26.25 : - - - = . - : > - >
53 26.25 26.75 . x . - . . - - - . -
54 26.75 2725 - - - - - - - - - - -
55 2725 2775 . - . . . . - . * - -
56 2775 28.26 i E < - 5 - . q = - .
57 28.25 28.75 - - - - - - - - - - -

BB 2875 29.25 - = = - - B = - - = -
59 2025 | 2075 - - - - s - - - - - -
60 29.75 30.25 B L E - s - . - E : -

PP wt 3.2
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