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Nr.isag  Titel Dato Type Til{Fra Ansvarlig person Status
11-07-2011 Historisk dokument ud Soren @sterberg Soren @sterberg Forup Journalfort

2 201100395-2 - SFS 5V: Mejlflak - VWM indhold - ansogning om
gennemforelse af forundesogel Y heoring Forup
1 201100395-1 - SV: Mejlflak - ansogning am gennemforelse af 17-12-2010 Historisk dokumnent ind Soren @sterberg Spren @sterberg Forup Journalfort
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Flemming SEarre Sorensen

Fra: Saren @sterberg Forup (SFS)

Sendt: 4. januar 2011 15:46

Til: Gitte Jeanette Klein (SFS)

Emne: VS: SV: Mejiflak - ansagning om gennemfgarelse af forundesagelser
Vedhaeftede filer: Mejlflak - Bay of Aarhus - 20SV (S).pdf; ATT00001.htm

oprettes og videresendes retur til mig med nummer

Med venlig hilsen

Sgren @. Forup

Nautisk Sagsbehandler
Center for Maritim Regulering
Dir.tIf.: 3917 4598
E-mail: sfo@dma.dk

o

Vermundsgade 38 C
DK-2100 Kgbenhavn @

TIf.: 3917 4400
Fax: 3917 4401

www.sofartsstyrelsen.dk

Fra: Nina Lassen [mailto:nla@ENS.DK]

Sendt: 17. december 2010 15:17

Til: 1 - DEP @konomi- og Erhvervsministeriets officielle postkasse; 'brs@brs.dk'; 'info@energinet.dk’; 'fd@fd.dk';
'post@kulturarv.dk’; ‘fko@mil.dk’; 'frv@frv.dk’; 'kdi@kyst.dk'; 'mim@mim.dk’; 'bist@blst.dk’; 'mst@mst.dk’;
'fvm@fvm.dk’; 'n1@n1.dk’; 'dcaa@slv.dk'; Sefartsstyrelsen Hovedpostkasse (SFS); 'fmn@fmn.dk'; 'post@aarhus.dk’;
‘odder.kommune@odder.dk’; 'kommune@samsg.dk'; 'syddjurs@syddjurs.dk’

Cc: 'Hans Bjerregaard'

Emne: VS: SV: Mejiflak - ansggning om gennemfgrelse af forundesggelser

2109/1168-0016
Mail nr. 3

Nina Lassen
Fuldmagtig
Energiforsyning

Direkte tlf.: 3392 6769
E-post: nla@ens.dk

Klima- og Energiministeriet

Energistyrelsen

Amaliegade 44, 1256 Kgbenhavn K

TIf: 33926700, e-post: ens@ens.dk, hjemmeside: www.ens.dk

Fra: Hans Bjerregaard [mailto:hans@bierregaard.com]
Sendt: 16. december 2010 14:26

Til: Nina Lassen
Emne: Re: SV: Mejlflak - ansggning om gennemfarelse af forundesggelser

Kare Lassen.



Hermed bilag til Mejlflak-ansggningen.

Wind-pro-beregninger ved Grontmij Carl Bro, april 2010.
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'PARK - Main Result

Calculation: AEP Park - 20SV (S)

Wake Model N.O. Jensen (RISG/EMD)

Caiculation Settings

Alr density calculation mode Individual per WTG

Result for WTG at hub altitude 1,246 kg/m?
Alr density relative to standard 101,7%

Hub altitude above sea level {asl) 800m

Annual mean temperature at hub alt. 7.4 °C

Pressure at WTGs 1.003,4 hPa

Wake Model Parameters

From angle To angle Terrain type Wake Dacay Constant

1 [1
-180,0 180,0 Offshore & Waler areas 0.040
Wake caiculation seitings
Angle [1] Wind speed [m/s]
stat end step start end step
05 3600 10 05 305 10

DK DANMARK '07. wws
0,94

Wind statistics
Reglonal Correction Factor

WAsP version WASP 10 for Windows RVEA0151 1,5 0,0

Key resuits for height 80,0 m above ground level
Terrain UTM WGS84 Zone: 32

Y |
14,/ ™ I| I(g
=~ 7%
']
' b
»
S NORTHSEA_ |
L)
"
S M -5
% . & |
Lo I ai. - &/
~ Scale 1:125.000
A New WTG () Site Data

East North Nameofwind  Type Wind energy Mean wind speed Equivalent
distribution roughness
[kWh/m3] [m/s]
A 592.146 6.212.129 Site Object Data WAsP (WAsP 10 for Windows RVEA0151 1, 5, 0, 0) 6.478 8,7 -0,1
Calculated Annual Energy for Wind Farm
Specific resultsn)
WTG combination  Result Result-10,0% GROSS (noloss) Park Capacity Mean WTG  Fullload Mean wind speed
PARK Free WTGs  efficiency factor result hours @hub height
[MWhy] [MWh)] [MWhy] [9%) [%] {MWhty]  [Hours/year] [m/s]
Wind farm 288.902,4 260.012,1 305.516,0 94,6 41,2 13.000,6 3.611 8,9
o) Based on Result-10,0%
Calculated Annual Energy for each of 20 new WTGs with total 72,0 MW rated power
WTG type Power curve Annual Energy Park
Terrain Valid Manufact. Type-generator Pawer, Rotor Hub  Creator Name Result Result-10,0% Efficiency Mean
rated diameter haight wind
speed
kW] [m] [m] [MWh] [MWh} (%] [m/s]
1A Yes Siemens SWT-3.6-107-3.600 3.600 107,0 80,0 EMD LevelO-- SIEMENS 3,6 MW, 106,5dB - 04-2006 14.821,3 13.339 956 9,01
2A Yos Siemens SWT-36-107-3.600 3,600 1070 80,0 EMD LevelO-- SIEMENS 3,6 MW, 106,5dB - 04-2006 14.654,8 13.189 93,9 9,06
3A Yes Siemens SWT-3.6-107-3.600 3.600 107,0 80,0 EMD  Level 0-- SIEMENS 3,6 MW, 106,5 dB - 04-2006 14.696,9 13.227 933 9,12
4A Yes Siemens SWT-3.6-107-3600 3600 1070 800 EMD LevelO-- SIEMENS 3,6 MW, 106,5 dB - 04-2006 14.614,7 13,153 932 9,10
5A Yos Siemens SWT-3.6-107-3600 3600 1070 800 EMD LevelO-- SIEMENS 3,6 MW, 106,5 dB - 04-2006 14.335,0 12,901 930 897
6A Yes Siemens SWT-36-107-3600 3.600 1070 800 EMD Level0-- SIEMENS 3,6 MW, 106,5 dB - 04-2006 14.306,1 12.876 93,3 8,93
7A Yes Siemens SWT-3.6-107-3.600 3.600 1070 800 EMD Level0-- SIEMENS 3,6 MW, 106,5dB - 04-2006 14.373,4 12.936 93,4 896
8A Yes Siemens SWT-3.6-107-3.600 3.600 1070 80,0 EMD  Level 0-- SIEMENS 3,6 MW, 106,5dB - 04-2006 14.344,8 12.910 935 894
9A Yes Siemens SWT-3.6-107-3.600 3600 1070 80,0 EMD Level 0-- SIEMENS 3,6 MW, 106,5dB - 04-2006 14.483,4 13.035 940 897
10A Yes Siemens SWT-3.6-107-3.600 3.600 1070 80,0 EMD Level0-- SIEMENS 3,6 MW, 106,5dB - 04-2006 14.423,7 12.981 944 894
1A Yes Siemens SWT-3.6-107-3.600 3.600 1070 80,0 EMD Level 0-- SIEMENS 3,6 MW, 106,5 dB - 04-2006 14.559,7 13.104 945 898
12A Yes Siemens SWT-3.6-107-3.600 3.600 1070 80,0 EMD Level 0-- SIEMENS 3,6 MW, 106,5 dB - 04-2006  14.440,9 12.997 945 893
13 A Yes Siemens SWT-3.6-107-3.600 3.600 1070 80,0 EMD Level0-- SIEMENS 3,6 MW, 106,5 dB - 04-2006 13.819,0 12,437 949 864
14 A Yes Siemens SWT-3.6-107-3.600 3.600 107,0 80,0 EMD  LevelO-- SIEMENS 3,6 MW, 106,5 dB - 04-2006 14.805,4 13.325 950 19,05
15A Yos Siemens SWT-3.6-107-3.600 3.600 1070 80,0 EMD Level0-- SIEMENS 3,6 MW, 106,5 dB - 04-2006 14.858, 1 13,372 95,1 9,07
16 A Yes Siemens SWT-2.6-107-3.600 3600 1070 €0,0 EMD  Leve!O-- SIEMENS 3,6 MW, 106,5 dB - 04-2006 13.987,8 12.589 94,8 B,69
17A Yes Siemens SWT-3.6-107-3.600 3.600 1070 80,0 EMD  Level O-- SIEMENS 3,6 MW, 108,5 dB - 04-2006 14.179,9 12.762 95,1 B76
18A Yes Siemens SWT-3.6-107-3.600 3.600 1070 80,0 EMD  Level 0-- SIEMENS 3,6 MW, 106,5dB - 04-2006  14.458,5 13,013 956 886
19 A Yos Siemens SWT-3.6-107-3.600 3.600 1070 80,0 EMD  Level 0-- SIEMENS 3,6 MW, 106,5 dB - 04-2006 14.295,1 12.866 962 875
20 A Yes Siemens SWT-3.6-107-3600 3.600 1070 €0,0 EMD  Level 0-- SIEMENS 3,6 MW, 106,5 dB - 04-2006 14.444,0 13.000 98,1 870
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PARK - Main Result T
&‘alculatlon: AEP Park - 208V (S) 4
WTG siting
UTM WGS84 Zone: 32
East North Z Row data/Description
UTM WGS84 Zone: 32 [m]
1 New 587.925 6.212.380 0,0 Siemens SWT-3.6-107 3600 107.0 10! hub: 80,0 m (23.2)
2 New 588.202 6.212.134 0,0 Siemens SWT-3.6-107 3600 107.0 1O! hub: 80,0 m (23.1)
3 New 588.476 6.211.877 0,0 Siemens SWT-3.6-107 3600 107.0 1O! hub: 80,0 m (24.1)
4 New 588.741 6.211.618 0,0 Siemens SWT-3.6-107 3600 107.0 1O! hub: 80,0 m (24.2)
5 New 589.007 6.211.357 0,0 Siemens SWT-3.6-107 3600 107.0 10! hub: 80,0 m (22.1)
6 New 589.255 6.211.082 0,0 Siemens SWT-3.6-107 3600 107.0 !O! hub: 80,0 m {22.2)
7 New 589.506 6.210.809 0,0 Siemens SWT-3.6-107 3600 107.0 10! hub: 80,0 m (25.2)
8 New 589.756 6.210.536 0,0 Siemens SWT-3.6-107 3600 107.0 1O} hub: 80,0 m {25.1)
9 New 589.989 6.210.249 0,0 Siemens SWT-3.6-107 3600 107.0 !0} hub: 80,0 m (26.1)
10 New 590.213 6.209.954 0,0 Siemens SWT-3.6-107 3600 107.0 !O! hub: 80,0 m (26.2)
11 New 590.433 6.209.660 0,0 Siemens SWT-3.6-107 3600 107.0 !O! hub: 80,0 m (27.1)
12 New 590.656 6.209.365 0,0 Siemens SWT-3.6-107 3600 107.0 !O! hub: 80,0 m (27.2)
13 New 590.856 6.209.053 0,0 Siemens SWT-3.6-107 3600 107.0 !O! hub: 80,0 m (28.2)
14 New 591.071 6.208.752 0,0 Siemens SWT-3.6-107 3600 107.0 'O} hub: 80,0 m {28.1)
15 New 591.258 6.208.430 0,0 Siemens SWT-3.6-107 3600 107.0 !O! hub: 80,0 m {29.1)
16 New 591.451 6.208.114 0,0 Siemens SWT-3.6-107 3600 107.0 !O! hub: 80,0 m (29.2)
17 New 591.631 6.207.794 0,0 Siemens SWT-3.6-107 3600 107.0 O! hub: 80,0 m (30.2)
18 New 591.810 6.207.470 0,0 Siemens SWT-3.6-107 3600 107.0 !O! hub: 80,0 m (30.1)
19 New 591.986 6.207.142 0,0 Siemens SWT-3.6-107 3600 107.0 0! hub: 80,0 m (31.1)
20 New 592.146 6.206.809 0,0 Siemens SWT-3.6-107 3600 107.0 10! hub: 80,0 m (31.2)
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FPARK - Production Analysis

<

Calculation: AEP Park - 20SV SS)WTG: All new WTGs, Air densitz 1,246 kg/m3
rectional Analysis

Sector ON  1NNE 2ENE 3E 4ESE  5SSE 6S 78SW BWSW 9w
Roughness based energy [MWh] 6.823,5 11.938,7 13.126,6 20.211,5 28.403,1 19.468,4 16.211,7 33.208,2 58.983,2 55.722,6
+Increase due to hills [MWh] -1,2 1,6 4,2 -3,5 -17,0 -10,0 -0,9 4,7 8,9 -9,9
-Decrease due to array losses [MWh] 26,6 0,0 0,0 0,0 27493 7.1654 58,1 0,0 0.0 0,0
Resulting energy [MWh] 6.795,7 11.940,3 13.130,8 20.208,0 25.636,8 12,293,0 16.152,7 33.212,9 58.592,1 55.712,7
Specific energy [kWh/m?)

Specific energy [kWh/kW]

Increase due to hills (%] 0,0 0,0 0,0 0,0 -0,1 -0,1 0,0 00 0,0 0,0
Decrease due to array losses  [%] 0,4 0,0 0,0 00 9,7 36,8 0,4 0,0 00 0,0
Utilization [%) 30,0 27,4 24,0 285 24,4 163 319 26,4 221 22,5
Operational [Hours/year] 301 387 498 603 707 518 627 953 1.244 1.161
Full Load Equivalent [Hours/year] 94 166 182 281 356 171 224 461 814 774

Energy vs. sector

| BB Annual EnergyEE ArrayLosses |

Impact of hills and obstacles vs. sector

I

10 WNW 11 NNW  Total

31.485,6 10.375,7 305.558,7

-139 -59 -42,9
2.598,3 4.016,0 16.613,8
28.873,4 6.353,9 288.902,3
1.606

4.013

0,0 -0,1 0,0

B3 38,7 54

19,9 16,4 23,2

723 399 8.123

401 88 4.013
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*PARK - Power Curve Analysis

Calculation: AEP Park - 20SV (S)WTG: 5 - Siemens SWT-3.6-107 3600 107.0 {O! Level 0 - - SIEMENS 3,6 MW, 106,5 dB - 04-2006, Hub height: 80,0 m‘

Name: Level 0 - - SIEMENS 3,6 MW, 106,5 dB - 04-2006
Source: SIEMENS

Source/Date Created by Created Edited  Stop wind speed Power control CT curve type
[m/s]
21-06-2004 EMD  07-10-2004 08-05-2006 25,0 Pitch User defined

HP curve comparison - Note: For standard air density and weibull k parameter = 2

Vmean [mis] 5 6 7 8 9 10
HP value [MWh] 4.191 6.907 9.741 12504 14.844 16.913
Siemens SWT-3.6-107 3600 107.0 /0! Level 0 - - SIEMENS 3,6 MW, 106,5 dB - 04-2006 [MWh] 4.418 7.149 9.987 12661 15.023 16.997
Check value [%] -5 -3 -2 -1 -1 0
The table shows comparison batween annual energy producllon calculated on basis of simplified "HP-curves” which assume that all WTGs performs quite similar - only specific power loading (kW/m#2)
and single/dual speed or stallipitch des the lated values. Productions are without wake losses.

For further details, ask at the Danish Energy Agency for project report J.nr. 51171/00-0016 or see WindPRO manual chapter 3.5.2.
The method is refined in EMD report “20 Detailed Case Studies comparing Projact Design Calculations and actual Energy Productions for Wind Energy Projects worldwide", jan 2003.

Use the table to evaluate if the given power curve is reasonable - if the check value are lower than -5%, the power curve probably is too optimistic due to inty in power curve measurement.
Power curve Power, Efficiency and energy vs. wind speed
Original data from Windcat, Air density: 1,225 kg/m? Data used in calculation, Air density: 1,246 kg/m3 New WindPRO method (adjusted
Wind speed Power Ce Windspeed Ctcurve IEC method, improved to match turbine control) <RECOMMENDED>
[m/s] kW] [m/s] Wind speed Power Ce  Interval Energy Acc.Energy Relative
3,0 0,0 0,00 1,0 0.00 [mis) kW] [mis] {MWh]  [MWh] (%]
4,0 80,0 0,23 2,0 0,00 1,0 0,0 0,00 0,50-1,50 0,0 0,0 0,0
5,0 238,0 0,35 3,0 0,00 20 0,0 000 1,50-2,50 0,0 0,0 0,0
6.0 4740 0,40 4,0 0,88 3,0 13 0,01  2,50-3,50 9,5 95 0,1
7,0 802,0 0,42 50 0,86 4,0 834 0,23 3,50-4,50 55,2 64,7 0,5
5,0 2444 035 450-550 1615 226,2 1,6
80 L e Y e 6.0 484,7 040 550-650 3392 5654 39
9.0 1.773,0 044 7.0 0.90 7,0 8185 0,43 6,50-7,50 5898 1.155,2 8,1
100 23790 043 80 0,86 80  1.2578 044 7.50-850 901.4 20566 143
11,0 2.948,0 040 9,0 0,89 9,0 1.8053 0,44 850-950 1.2383  3.2949 230
12,0 3.334,0 0,35 10,0 0,80 10,0 2.417,1 043 950-1050 1.531,5 46264 33,7
13,0 3.5150 0,29 11,0 0,70 11,0 2.980,5 0,40 10,50-11,50 1.691,1 65175 455
14,0 3.577,0 0,24 12,0 0,58 12,0 3.352,1 0,35 1150-1250 1.6658 81833 571
15,0 3.594,0 0,19 13,0 0,41 13,0 35218 0,29 12,50-13,50 1.490,0 96734 675
14,0 35790 0,23 13,50-14,50 1.2437 109170 76,2
:g‘g g'ggg’g g'}g }g’g g’g; 15,0 3.594,6 0,19 14,50-1550 9838  11.9058 83,1
180 3.6000 0.41 16.0 0.20 16,0 3.599,1 0,16 15,50-16,50 756,1 12.661,9 833
: Rty g . 17,0 3.600,0 0,13 1650-17,50 5577 132196 92,2
190 36000 0,10 170 0,17 18,0  3.6000 0,11 17,50-1850 3971 136168 950
20,0 3.600,0 0,08 18,0 0,14 19,0 3.6000 0,09 18,50-19,50 2730 13.8897 96,9
21,0 3.600,0 0,07 19,0 0,12 20,0 3.6000 0,08 19,50-20,50 181,1 140708 98,2
22,0 3.600,0 0,06 20,0 0,10 21,0 3.6000 0,07 20,50-21,50 1160 141868 99,0
23,0 3.600,0 005 21,0 0,09 22,0 3.600,0 0,06 21,50-2250 71,7 142585 995
24,0 3.600,0 0,05 220 0,08 23,0 3.600,0 0,05 22,50-23,50 428 14.301,3 99,8
24,0 3.600,0 0,05 2350-2450 247 143260 999
— S U sy L7 25,0 3.600,0 0,04 24,50-25,50 89 143350 1000
240 0,06
250 0,05
Pow er curve Ce and Ct curve
Data used in calculation 0,5 - : | | S ) ro Tt
4 | 1 F
3,600+ : S OO0 000 aao-00 ] L
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PARK - Terrain
Calculation: AEP Park - 20SV (S)Site Data: A - Site Object Data

Obstacles:
0 Obstacles used

Roughness:
Calculation uses following Area files:
C:\Documents and Settings\pmd\My Documents\WindPRO Data\Projects\2010-03-08 Mejifatk 1\ROUGH_REGIONS_MEJLFLAK MED SYDLIGST ARTERN
Min X: 577.343, Max X: 597.693, Min Y: 6.203.765, Max Y: 6.219.161, Width: 20.350 m, Height: 15.396 m

Orography:
Calculation uses following MAP files:
C:\Documents and Settings\pmd\My Documents\WindPRQ Data\Projects\2010-03-08 Mejlfalk 1\CONTOURLINE_ONLINEDATA_3.wpo
Min X: 567.652, Max X: 614.041, Min Y: 6.187.034, Max Y: 6.236.962, Width: 46.389 m, Height: 49.928 m
Limited by a square on 10,0 km x 10,0 km around the current site

_ —— Z o
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PARK - Wind Data Analysis
Calculation: AEP Park - 20SV (S)Wind data: A - Site Object Data; Hub height: 80,0 J
Site Coordinates Weibull Data
UTM WGS 84 Zone: 32 East: 592.146 North: 6.212.129 Current site Reference: Roughness class 1
Wind statistics Sector A- Wind k- Frequency A K- Frequency
DK DANMARK '07.wws parameter speed parameter parameter parameter
Regional Correction Factor [mis]  [mis) (%} [m/s] [%]
100 oN 718 6,39 1,775 37 6,39 1,867 35
’ 1NNE 846 7,50 2,014 49 6,79 1,941 52
2ENE 7.82 701 1,615 6,1 6,76 1,588 6,4
3E 9,07 8,03 2,201 7,4 8,05 2,395 7.7
4ESE 963 853 2,350 8,6 8,46 2,395 8,9
5 SSE 877 177 2,135 6,2 7,14 2,061 55
6S 806 7,14 2,076 7,7 7,03 2,131 87
7SSW 9,59 8,49 2,146 11,7 8,62 2,249 12,6
8WSW 12,11 10,76 2,607 15,4 9,36 2,496 16,0
9w 11,93 10,59 2,619 14,3 9,44 2,483 13,8
10 WNW 10,03 8,88 2,162 8,9 8,45 2,156 7.4
11 NNW 803 7,15 1,756 49 6,30 1,710 42
All 9,84 871 2,104 100,0 8,18 2,128 100,0
Weibull Distribution Energy Rose (kWh/ne/year)

—— Reference
— Current site

5

aasdraeliaafans

~N ®

L1

Frequency [%)]
DARAAT

©

Jaaafxseliay

—- N

P

2 4 6 8 10 12 14 16 18 2 2 24
Wind speed [nvs])

~—@— Relerence: A=8,18;k=2,128 Vmean=7,2m's
EEREER Current site: A=9,84:ka2,104:Vmean=8,7 m/

Mean w ind speed (nvs)

I Reference
— Current site

[= Reterence
—— Current site
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PPARK - Wind Data Analysis

Calculation: AEP Park - 20SV (S)Wind data: A - Site Object Data; Hub height: 80,0

f

Site Coordinates

Wind statistics

DK DANMARK '07.wws
Regional Correction Factor
1,00

Weibull Distribution

-
Y

UTM WGS 84 Zone: 32 East: 589.007 North: 6.211.357
Siemens SWT-3.6-107 3600 107.0 |01 hub: 80,0 m (22.1)

-
o -

@ @
araleaafacs

~N

Lialaae
P

Frequency [%}
-

Sosfudinf

-
FTe

i

2 4 6 8 1 12 14 16
Wind speed [nVs]

18

]
)

20 22 24

—@— FReference: A=8,18k=2,128,Vmean=7,2 m's
W Current site: A=10,13k=2,146;Vmean=9,0 m/s

Mean w ind speed (nvs)

——— Reference
—— Current site

Weibull Data

Currant site

Sector

ON

1 NNE
2 ENE
3E

4 ESE
58SE
6S

7 SSW
8WSW
9w

10 WNW
11 NNW
Al

A- Wind k-
parameter speed parameter
[m/s} [m/s]
717 6,38 1,775
892 790 2,014
782 7,01 1,615
9,07 8,03 2,201
10,64 9,44 2,533
10,20 9,04 2,271
805 7,13 2,076
9,59 8,49 2,146
11,88 10,56 2,604
11,86 10,54 2,619
11,51 10,20 2,330
8,03 7,15 1,756
10,13 8,97 2,146

Frequency

{%]

3,7
48
6,1
7.4
87
6.4
77
1.7
15,4
14,3
8,9
4,9
100,0

Energy Rose (kWh/ne/year)

Reference: Roughness class 1

parameter parameter

[m/s]
6,39
6,79
6,75
8,05
8,46
7,14
7,03
8,61
9,35
9,44
8,45
6,30
8,18

<4

Frequency
[%]

1,867 35
1,941 52
1,588 64
2,385 7.7
2,395 8,9
2,061 55
2,131 8,7
2,249 12,6
2,496 16,0
2,483 13,8
2,156 7.4
1,710 4,2

2,128 100,0

— Relerence |
—— Current site

= Reterence
— Current site
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'(Ealculatlon: AEP Park - 20SV (S)

Power
Wind Free
speed WTGs
[mis}  [kW]

0,5 0
1,5 0
25 0
3,5 831
45 3.257
55 7.261
6,5 12.992
7,5 20.715
8,5 30.594
9,5 42.247
10,5 54.131
11,5 63.535
12,5 68.871
13,5 71.062
14,5 71.752
15,5 71.943
16,5 71.993
17,5 72.000
18,5 72.000
19,5 72.000
20,5 72.000
21,5 72.000
22,5 72.000
23,5 72.000
24,5 72.000
25,5
26,5
27,5
28,5
29,5

[eNeNoleNo]

Description:

Park
WTGs

N

NNE

ENE

kW]  [kW]  [kW]  [kW]
0 0 0 0

0

0

774
2.970
6.625
11.875
18.960
28.044
38.810
49.970
59.143
64.857
67.768
69.291
70.273
71.044
71.695
71.987
71.999
72.000
72.000
72.000
72.000
72.000

[=NeNoNoNe

0

0

826
3.229
7.210
12.906
20.582
30.414
42.016
53.918
63.399
68.817
71.049
71.749
71.942
71.993
72.000
72.000
72.000
72.000
72.000
72.000
72.000
72.000

[=NeNoNo N

0

0

831
3.257
7.261
12.992
20.715
30.594
42.247
54.131
63.535
68.871
71.062
71.752
71.943
71.993
72.000
72.000
72.000
72.000
72.000
72.000
72.000
72.000

OO0OCOCOoOOoO

0

0

831
3.257
7.261
12.992
20.715
30.594
42.247
54.131
63.535
68.871
71.062
71.752
71.943
71.993
72.000
72.000
72.000
72.000
72.000
72.000
72.000
72.000

[=Ne oo Nl

E

ESE

SSE

S

SSW

(kW] [kW]  [kW]  [kW]  [kW]
0 0 0 0 0

0

0

831
3.257
7.261
12.992
20.715
30.594
42.247
54.131
63.535
68.871
71.062
71.752
71.943
71.993
72.000
72.000
72.000
72.000
72.000
72.000
72.000
72.000

[=NeNo o N

0

0

733
2.724
6.103
10.997
17.5699
26.115
36.261
47.051
56.423
62.826
66.618
68.930
70.415
71.383
71.899
71.994
72.000
72.000
72.000
72.000
72.000
72.000

[=NolNaNeNe

0

0

487
1.5676
3.479
6.298
10.163
15.188
21.380
28.527
35.866
42.754
48.766
54.280
59.453
64.450
69.448
71.898
71.995
72.000
72.000
72.000
72.000
72.000

[=NeNeNoNel

0

0

826
3.229
7.210
12.906
20.583
30.412
42.020
53.919
63.402
68.820
71.050
71.749
71.942
71.993
72.000
72.000
72.000
72.000
72.000
72.000
72.000
72.000

OO0 O0

0

0

831
3.257
7.261
12.992
20.715
30.594
42.247
54.131
63.535
68.871
71.062
71.752
71.943
71.993
72.000
72.000
72.000
72.000
72.000
72.000
72.000
72.000

[=NeNoNeNe

wsw
(kW]
0

0

0

831
3.257
7.261
12.992
20.715
30.594
42.247
54.131
63.535
68.871
71.062
71.752
71.943
71.993
72.000
72.000
72.000
72.000
72.000
72.000
72.000
72.000

QO OO0

w
[kw]
0

0

0

831
3.257
7.261
12.992
20.715
30.594
42.247
54.131
63.535
68.871
71.062
71.752
71.943
71.993
72.000
72.000
72.000
72.000
72.000
72.000
72.000
72.000

[=NeNeNeRe]

WNW NNW
(kW]  [kW]
0 0

0 0

0 0

729 491
2.721 1.578
6.106 3.473
10.980 6.317
17.673 10.195
26.047 15.260
36.184 21.467
46.991 28.605
56.345 35.956
62.874 42.729
66.743 48.664
69.079 54.174
70.607 59.272
71.617 64.228
71.972 69.339
71.998 71.890
72.000 71.994
72.000 72.000
72.000 72.000
72.000 72.000
72.000 72.000
72.000 72.000

OO OCOCO
[>NeNeoNoNel

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 area
(belore 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 array losses, but do
NOT include terrain given variations in the wind speed over the park area.
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 same
wind speed normally will not appear for the enlire park area at the same time {only in very flat non-complex terrain). 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 sectors should be tested,
AND non complex terrain (normally only useable off shore). Another park powsr curve version for complex terrain is available in WindPRO.

The park power curve can be used for:
1. 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 (and
direction) to power.

2. Construction of duration curves, telling 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.
Calculation ol wind energy index based on the PARK production (see below).
Estmation 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.

W

The masts must be used for obtaining the free wind speed. The Iree wind speed is used in the simulation of expected energy produclion with the PARK power curve.
This procedure will only work suitable in non complex terrains. For complex terrain another park power curve calculation is avai'able in WindPRO (PPV-model).

Note:

From the >Resuit to file< the >Wind Speeds inside Wind farm« is also available. These can (e.g. via Excel) be used for exiracting the wake induced reductions in measured

wind speed.

e
WindPRO is developed by EMD I
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PARK - WTG distances
Calculation: AEP Park - 208V (S)
WTG distances s R
Z Nearest WTG Z Horizontal distance  Distance in M - cr 4 f‘j
- - ] rotor diameters e O W] 5 ‘\‘
m m m ‘ N
100 2 0,0 370 35 / .4, [\:ﬁ
2 00 10,0 370 3,5 E A A
300 400 370 35 il - ‘5 \ :
400 3 00 370 3,5 » I e
5 0,0 6 00 370 35 ! L. ™ A
6 0,0 50,0 370 35 e g R
700 8 0,0 370 35 ¥ L =
8 0,0 7 00 370 3,5 | -
9 00 10 0,0 370 35 2 )
10 0,0 11 0,0 368 3,4 : el 85 0
1 0,0 10 0,0 368 3,4 o 5 *
12 0,0 11 0,0 370 3,5 i ‘
13 0,0 14 0,0 370 3,5 = s ST e e s
14 0,0 13 0,0 370 35 3 s -
15 0,0 16 0,0 370 35 g
16 0,0 17 0,0 368 3.4 Scale 1:125.000
17 0,0 16 0,0 368 34 A New WTG () Site Data
18 0,0 17 0,0 370 35
19 0,0 20 0,0 370 35
20 0,0 19 0,0 370 3,5

T
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Flemmin2 Searre Sorensen

Fra: Seren @sterberg Forup (SFS)

Sendt: 11. juli 2011 12:20

Til: ‘spo@ens.dk’

Cc: 'Farvandsvaesenet (Danish Maritime Safety Administration)’

Emne: SFS SV: MejlIflak - VVM indhold - ans@gning om gennemfarelse af forundes@gelser
- myndighedshgring

Til Energistyrelsen

ENS sag: J.nr. 2109/1168-0016
SFS sag: 201100395

Sgfartsstyrelsen hgres ved VVM-undersggelser, fordi den mulige forurening, der kan ske efter en
spulykke, kan vaere vaesentlig. Sejladssikkerheden haenger pd den méde direkte sammen med faren
for forurening til sgs. Sefartsstyrelsen fokuserer i denne sammenhaeng pa ting, der kan ggres for at
sikre sejladsen i anlaegsfasen og fremadrettet.

Ved Vurdering af Virkning pa Miljget (VVM) i tilknytning til aktiviteter pa sgterritoriet, skal der i VVM-
rapporten indgd materiale til brug for vurdering af projektets indvirken pd sejladssikkerheden og den
frie sejlads.

Retningslinjer for udarbejdelse af materiale til sagens oplysning kan se ses her:
http://www.sofartsstyrelsen.dk/reqgleroglove/Byggeri/energianlaegoaluftledninger/Sider/default.aspx

Med venlig hilsen

Sgren @. Forup

Nautisk Konsulent

Center for Maritim Regulering
Dir.tif.: 3917 4598
E-mail: sfo@dma.dk

S

Vermundsgade 38 C
DK-2100 Kgbenhavn @

TIf.: 3917 4400
Fax: 3917 4401
www.sofartsstyrelsen.dk

Fra: Nina Lassen[SMTP:NLA@ ENS.DK]

Sendt: 17. december 2010 15:10:19

Til: 1 - DEP Qkonomi- og Erhvervsministeriets officielle postkasse;
‘brs@brs.dk'; 'info@energinet.dk’; 'fd@fd.dk'; ‘post@kulturarv.dk’;
‘fko@mil.di’; 'frv@frv.dk’; 'kdi@kyst.dk'; 'mim@mim.dk’; 'bist@blst.dk';
'mst@mst.dk’; ‘fvm@fvm.dk'; 'n1 @n1.dk'; 'dcaa@slv.dk';

Sefartsstyrelsen Hovedpostkasse (SFS); 'fmn@fmn.dk’; ‘post@aarhus.dk’;
‘odder.kommune @ odder.dk'; ‘kommune @ samsg.dk'; 'syddjurs @ syddjurs.dk’
Cc: 'Hans Bjerregaard'

Emne: Mejlflak - ansagning om gennemfarelse af forundesggelser - myndighedsharing
Videresendt automatisk vha. en regel

2109/1168-0016




Til Hgringsparter

Hermed fremsendes myndighedshgringsmaterialet.

Denne mail efterfglges af 2 yderlige mails.

Jeg er ikke i Energistyrelsen mellem Jul og Nytdr, men jeg ser mine mails.
Venlig hilsen

Nina Lassen

Fuldmaegtig

Energiforsyning

Direkte tlf.: 3392 6769
E-post: nla@ens.dk

Klima- og Energiministeriet

Energistyrelsen

Amaliegade 44, 1256 Kebenhavn K

TIf: 33926700, e-post: ens@ens.dk, hjemmeside: www.ens.dk




