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PARK - Park power curve di
Calculation: Salice - Veglie - 10 SG170 6.0MW @115mWind data: A - Site data for e.c.: Mast 50m (1622) @115m w LTE 15y; Hub height: 115,0 . . . PARK - WTG distances
. . . Calculation: Salice - Veglie - 10 SG170 6.0MW @115m . . ,
Site coordinates Weibull Data Calculation: Salice - Veglie - 10 SG170 6.0MW @115m
UTM (north)-WGS84 Zone: 33 ) ) _, Power WTG dist
East: 735.077 North: 4.475.691 St Cur:nt sntsv_ y . . Refta;_ence- Roulghneschlass 1 Wind Free  Park N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW  NW  NNW Istances
Wind statistics e parameter splened parameter easene parameter parameter eaueny speed WJV(\?S WI;I-VSS W W W W W oW W W W W W W " " " " z Nearest WTG i Horizontal Distance in
IT Mast 50m (1622) - 15y LTE @82, 105, 115, 123, 132m - H 115.00 m.wws [m/s]  [mys] [%] [m/s] [%] [m’é,s]S [ ]0 [ ]o [ ]0 [ ]0 [ ]o [ ]0 [ ]0 [ ]o [ ]0 [, ]0 [ ]0 [ ]0 o], L W]O [ W]0 [ W]0 r W]O distance  rotor diameters
ON 6,68 592 2,385 14,8 7,76 2,435 156 g [m] [m] [m]
1 NNE 560 496 2,092 6,4 657 2,114 7.6 L5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 S0l 573 S07 556 630 37
2 NE 4,76 4,22 2,064 3,0 5,38 2,020 3,4 2,5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 S02 67'O 503 64’2 1113 6'5 e OO T S ot SPAGT
3 ENE 456 4,04 2,049 1,9 5,05 2,039 2,0 3,5 1.731 1576 1.598 1.642 1.628 1429 1426 1.296 1.602 1.611 1598 1.649 1.633 1428 1422 1298 1.595 1611 ’ . : 4
4E 461 408 1939 17 500 1,951 17 45 5083 4714 4.764 4.884 4.830 4387 4355 4128 4767 4785 4.763 4884 4.845 4383 4346 4131 4750 4.784 S03 64,2 S0z 67,0 1113 6,5
5 ESE 531 473 1,748 23 553 1,757 2,1 55 10.157 9.508 9.594 9.807 9.714 8930 8879 8488 0.601 9.634 9.594 9.807 9739 8.924 8.862 8485 9.568 9.634 S04 56,6 S05 55,0 969 5,7 A A A
gggE ggg gg; ;Zgg g;‘ gfﬁ ;?é; gg 6,5 17.308 16.233 16.373 16.729 16.575 15.284 15.187 14.563 16.386 16441 16.373 16.728 16.615 15273 15.155 14.560 16.331 16.441 05 550 S06 51,0 817 4,8 S02 S04 = A
8o Col (1a  oas b i oo 7,5 26.960 25.320 25.537 26.076 25.841 23.869 23.716 22.767 25.557 25.637 25.536 26.076 25.904 23.851 23.668 22.756 25.473 25.635 s06 51,0 S05 55,0 817 4,6 e 10
9 SSW 6:09 5:41 2:607 7:0 6:75 2:675 7:0 8,5 38.927 36.794 37.083 37.782 37.481 34.855 34.711 33.323 37.118 37.230 37.082 37.782 37.560 34.845 34.650 33.306 37.017 37.228 S07 556 S01 57,3 630 3,7 A A P2
10 SW 6,04 536 2,404 58 6,70 2,431 59 9,5 50.171 48.386 48.646 49.229 48.994 46.617 46.681 44.956 48.709 48.830 48.646 49.229 49.049 46.641 46.642 44.922 48.642 48.828 S08 589 S07 55,6 639 3,8 S03 A
11 WSW 562 4,98 2,236 4,1 6,42 2,253 43 10,5 56.711 55.966 56.095 56.333 56.243 55.156 55.290 54.147 56.137 56.194 56.095 56.333 56.261 55.180 55.285 54.129 56.117 56.194 S09 49,3 S08 58,9 1.629 9,6 = y SO?" S09
12w 502 4,44 2,150 3,0 5,82 2,137 3,2 11,5 59.147 58.972 59.001 59.058 59.039 58.777 58.819 58.518 59.014 59.031 59.001 59.058 59.042 58.782 58.815 58.512 59.010 592.030 S0 46,3 S09 49,3 1.800 10,6 501 508
13 WNW 536 4,75 2,146 3,5 6,18 2,074 3.3 12,5 59.814 59.783 59.788 59.798 59.795 59.750 59.756 59.709 59.790 59.794 59.788 59.798 59.795 59.751 59.755 59.706 59.789 59.794 Min 46.3 493 630 37 ST
14 NW 6,38 5,67 2,611 7.6 7,34 2,531 6,5 13,5 59.965 59.950 59.960 59.962 59.961 59.953 59.954 59.947 59.960 59.961 59.960 59.962 59.961 59.953 59.954 59.047 59.960 59.961 Max 67'0 67’0 1.800 10'6
i Con Cam S o R R 14,5 59.996 59.995 59.995 59.995 59.995 59.994 59.984 59.993 50,995 59.995 59,995 59.995 59.995 59,994 59.994 59,993 50.995 59.995 ' d ' '
! ! ! ! ! ! ! 15,5 60.000 60.000 60.000 €0.000 60.000 60.000 60.000 60.000 60.000 €0.000 60.000 60.000 60.000 60.000 60.000 €0.000 60.000 60.000 N
16,5 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 )
17,5 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 (C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL
18,5 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000
19,5 60.000 60.000 60.000 £0.000 £0.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 & Seale 1:100.000
20,5 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 60.000 New WTG
Weibull Distribution Energy Rose (KWh/m?/year) 21,5 58.320 58.377 58.369 58.350 58.358 58.431 58432 58.480 58.368 58.364 58.369 58.350 58.356 58.431 58.434 58480 58.370 58.364
22,5 55.840 55.891 55.884 55.867 55.874 55.939 55.940 55.982 55.882 55.879 55.884 55.867 55.872 55.939 55.941 55.983 55.885 55.880
14 - 23,5 53.360 53.405 53.399 53.384 53.390 53.448 53.449 53.486 53.398 53.395 53.399 53.384 53.389 53.448 53.450 53.487 53.400 53.395
] = _ Cirf;?cseite 24,5 50.880 50.920 50.914 50.901 50.907 50.958 50.958 50.292 50.913 50.911 50.914 50.901 50.905 50.958 50.960 50.992 50.915 50.911
124 25,5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
] 26,5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
L 104 27,5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
= ] 28,5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
e gl 29,5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
s ]
?')' & Description:
T ] The park power curve is similar to a WTG power curve, meaning that when a given wind speed appears in front of the park with same speed in the entire wind farm
4] W 2 area (before influence from the park), the output from the park can be found in the park power curve. Another way to say this: The park power curve includes wake
E lnsses, but do NOT include terrain given variations in the wind speed over the park area.
4 Measuring a park power curve is not as simple as measuring a WTG power curve due to the fact that the park power curve depends on the wind direction and that the
27 same wind speed normally will not appear for the entire park area at the same time (only in very flat non-complex temrain). The idea with this version of the park power
] curve is not to use it for validation based on measurements. This would require at least 2 measurement masts at two sides of the park, unless only a few direction
0- e B sectors should be tested, AND non complex terrain (normally only useable off shore). Another park power curve version for complex terrain is available in windPRO.
5 10 15 20 25
Wind speed [m/s] The park power curve can be used for:
Forecast systems, based on more rough (approximated) wind data, the park power curve would be an efficient way to make the connection from wind speed
B Reference: A=7,14;k=2,258;Vmean=6,3 m/s (and direction) to power. ) ) ) ) )
B Current site: A=6,36;k=2,240;Vmean=5,6 m/s 2. Construction of duration curves, talling how often a given power output will appear, the park power curve can be used together with the average wind
distribution for the Wind farm area in hub height. The average wind distribution can eventually be obtained based on the Weibull parameters for each WTG
position. These are found at print menu: >Result to file< in the >Park result< which can be saved to file or copied to clipboard and pasted in Excel.
3. Calculation of wind energy index based on the PARK production (see below).
Mean wind speed (mys) Frequency (%) 4. Estimation of the expected PARK production for an existing wind farm based on wind measurements at minimum 2 measurement masts at two sides of wind
farm. The masts must be used for obtaining the free wind speed. The free wind speed is used in the simulation of expected energy production with the PARK
_ Reference _ Reference power curve. This procedure will only work suitable in non complex terrains. For complex terrain another park power curve calculation is available in windPRO
— Current site — Current site (PPY-model).
Note:
From the >Result to file< the >Wind Speeds Inside Wind farm< is also available. These can (e.g. via Excel) be used for extracting the wake induced reductions in
measured wind speed.
w E
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WTG X Y Z Comune | Provincia | Foglio P.lla
S01 744797 AAT1T76E2 57,6 Veglie Lecce 4 430-755
S02 741791 AATF3I304 05,9 Salice 5.no Lecce 12 21
s03 742491 44732429 65,7 Veglie Lecce 3 287
S04 744212 AAT73403 54,1 Veglie Lecce 13-124
S05 745163 4473219 52,7 Salice S.no Lecce 25 327
S06 745934 AATFI9AR 52 Salice S.no Lecce 36 1-143-144
s07 745363 4472038 56,4 Veglie Lecce 1269
S08 745973 AAT1848 58,8 Veglie Lecce 1152
S00 7475032 AAT2407 49,6 Salice S.no Lecce 44 27-130-175-86
510 749180 4473062 47,7 Salice 5.no Lecce 39 24
SSE 7332710 AATSTED a7 Erchie Br 37 256-46
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