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Voraussetzungen fiir Berechnung des Schattenwurfs
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117-Wind GmbH & Co. KG

Am Westersielrug 11
DE-25840 Friedrchstadt

Dennis Kramer / dennis kramer@il 7-wind de
Ll

28.01.2019 15:06/3.2.737

0540 813000023 1906200083 |
041 GAHOT I 1R S 1D0NIL |
Q08 S0 1300 190720 100 |
2043 24607 IIM

G5:36 061400 M0 19.00 201084
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24 MO
G522 SAISDE IS 191120174
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Tabeflen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

TagimMorat  Sonnenaufgang  (SS:MM)
Sonnenuntergang (S5:MM)

Mm;mmmM)mmm

(SscMM)

RO LTIV | EMND Dntermatonal AS, Tel 45 96 35 44 4 wew oonl 08, wncbrogenst o

117-SCHATTEN-2019-10

Schattenwurf-Immissionsgutachten Windpark Werder/Libz

{S5:MM) Schattenende/Minuten mit Schatten

Qe

wonoaw
RO 20000

421 0000
Ha 2B At

e 0N
2000
4 A

suxswxsm  WINAPRO .
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Wind

L
180926_Werder-Liibz_II  Windpark Werder

SHADOW - Kalender pro WEA
Berechnung: GB_Werder/LibzWEA: 1 - W1

Voraussetzungen fiir Berechnung des Schattenwurfs

e OB N SV E W N e

g BB

BERNGERERERN

13

AnzaN Mirsten mit Schatten

04:57

PBE k8RR EE

R

19:45:21:068/8)
15:46:21.0092
15:45-21:07/82
19:45-21:07/82
15:46-21:07/81
19:46-21:07/81
19:46-21:07/8t
19:46-21:06/80
15:46-21:06/80
19:47-21:05/78
19:47-21:04/77
19:47-21:00/78
19:47-21:0275
19:47-21;,0074
19:47-21:00/73
19:47-20:59/12
19:47-20:592

05:05 15:47-20:57/70

19:45-20:56/71
15:45-20:55/20
194320547
19:42-20:52/70
15:42-20:51/65
19:41-20:90/68
19:40-20:47 /67
19:40-20:46/66
19:39-20:45/66
19:39-20:44/65

22 19:38-2042/64

19:38-20:40/62

3
19:37-20:39/62
12

Dennis Kramer / dennis kramer@il 7-wind de
T -

28.01.2019 15:06/3.2.737

Sonnenscheirmmatracheinichiet S (Mitiere tgiche Sonnmenstunden)

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

139 232 3.70 575 8.12 7.70 7.33 7.20 5.12 348 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O OS50 550 S SSW WSW W WNW NNW Summe

407 284 469 652 BS00 659 587 764 1,037 1051 712 568 7.9%
| August | September | Oktober | Novembet Dezember
05:27 07:11-07:16&/5 06:20 1818193475 | 07:12 107:10 ) 08:04
20110 19:37-20:.38/61 20:04 1851 11642 | 1558
0528 07:06-07:20/14 06:22 1R1619:31/75 | 07:24 107112 10806
2108 19:37-20:37)00 20:02 18:49 116:40 | 1557
05:30 07:05-07:2)/18 06:23 18:14-19:29/75 | 0716 o714 0807
06 19:37 2036059 2000 14 11638 | 1557
05:31 07:02:07:24/22 06:25 18:1219:20/76 | 07:18 j107:16 | O8:08
2105 19:27- 203066 19:57 1844 116236 | 1556
| 05:33 06:30-06:34M 19:2%-20:31/66 06:27 1811192075 | 07:20 12234174410 (07117 0310
| 2100 07:01-07:26025 19:55 | 18:42 [16:34 1555
10535 06:27-06:37/10 19:22- 2028006 | 06:29 18:0919:2475 | O7:21 70174614 107:19 (o811
2501 07:00-07:28/28 1952 | 1839 1162 11555
05:37 06:25-06:38/13 19:21-20:27)06 | 06:30 18:05-19:22/7) | 07:23 17:29-1747/18 | 07:21 0813
20055 06:59-07:28/29 19:50 187 116:30 | 1554
05:33 06:24-06:40/16 1920 20:25)65 | 06:32 16:08-19:20/72 | 07:25 17:28-47:47719  107:23 | 0814
20:57 00:58-07: 291 19:48 1835 116:20 | 15:54
05:40 06:23-00:41/18 19:19-20:22)6) | 06: 34 1806-19:17/71 | 00:27 17:22- 10421 | 07:28 | 0&1S
2058 06:56-07: 2933 19:45 R 11627 11554
05:42 06:22-06:43/21 19:17-20:2006) | 06:36 16:06-19:14/68 | 07:29 17: 244744 | 07:27 | 0816
53 06:56-07:30/34 1943 18:30 116:25 11553
0543 06:22-06:45/23 19:15-20: 18003 [ 06:37 18:06-19:40/64 | 07:30 17: 2317425 (0729 o817
20:51 06:56-07:31/35 19.40 1828 116:23 1553
05:4% onma«ﬁm 02-20 1S | 06:39 18:05-19:08/63 | 07:32 12:21-474827 (0731 (083
20249 06:55-07:31/36 19:38 18:25 11622 11553
05:47 06:21:06:45/24 1859 20:16/77 | 06:41 18:0519:07/62 | 0734 17: 21174027 10733 1080
20047 06:54-07:32/38 19:38 18:23 11620 | 1553
05:49 “22-“.% SBS7-20IN6 | 06:4) 18:05-19:0560 | 0736 12:47-1747/0 10735 josn
20045 06:53-07:31 19:313 18:21 11618 11553
05:50 “21-&%“5&&10]‘5 06:44 18.0519:03/58 | 07:38 17:4417:432 |O7:36  JO&:1
20043 06:53-07:32/% 193 1818 116:17 11553
05:52 06:22-06:46(24 18:54-20009/75 | 06:46 18:05-19:00/55 | 07:40 L7:03-17:4832 (0738 (0822
20041 06:53-07:32/2%9 19:28 18:16 11615 | 1553
05:54 06:22-06:A5(22 18:52-20006/74 | 06:48 18.:06-18:57/51 | O7AL IZA7AN2 (0740|0823
2038 06:53-071/38 | 19:26 | 1834 11614 1553
05:56 06:24-06:45/21 16:S1-200471 | 06:50 18:06-18:54/48 | 07:43 17:08-17:40/32 | 0742 |08
20236 06:53-07:31/38 119:23 | 38:11 11613 1553
05:57 06:26-06.44/18 18:51-20:04/72 | 06:51 18:06-18:46/42 | 07:45 17:0717:37/30 |07:44 | 0825
WM 06:53-07:31/38 1 19:24 | 1809 11611 1554
05:59 06:27-06:4AN16 18:49-20000/71 | 06:53 1805 18:47/42 | 02:47 17:00-17: 3029 | 0746 | OR:2S
20:32 06:52-07:30/%8 | 19:18 1807 11610 1554
0601 06:20-06:42/13 184S 19:57/68 | 06:55 18:05-18:46M1 | 0749 17:06:17:3428 | 0747 | 08:26
20:30 06 3037 | 1916 1805 j16:08 | 1554
0600 06:31-06:40/9 1848195567 | 06:57 180518144730 | O7:51 17:0617:3/26 |07:40 | OR:27
20:27 06:53-07:30/3%7 |19:13 18:0) 116:07 | 1555
0604 06:32-06:36/4 18:47-19:54/67 | 06:58 15:04-18:41737 | 07253 17:06-17:30/2¢ | 07:S1 | 0827
| 20:25 06:53.07:26/35 | 1911 | 18:00 116:06 | 15:55
| 06:06 06:54-07:28734 107:00 15:04-18:38/34 | 07:55 17:06- 1728722 | 07! 108:27
1 20:23 1847195265 | 19:08 | §7:58 11605 | 1556
D608 06:55-07:27/%2 | 07:02 18:04-18:32/28 | 06:%6 16:07-16:24/18 | 07:54 | 0828
20021 18:46-19:50/64 | 19:06 1058 116:04 | 1557
06:09 06:55-07:25/30 07:04 18:0518:30/25 | 06:58 16:08-1624/16 | 07! 108:28
20018 18:96- 194862 19:04 16554 116:0 | 1557
06:11 06:56-07:24/28 07:05 18:05-18:2/21 | 07:00 16:10-16-22/12 |O7:58 | 0&28
20016 18:47-19:48)%9 19:01 16:92 16:02 | 1558
06:13 06:58-07:22/24 07:07 18:06-18:25/19 | 07:02 16:01-060008 |O7:59 (089
20004 18:43-19:44/61 1859 16:50 116:01 1159
06:15 06:59-07:1%/20 109 1807-10:2W16 | O7.04 108,01 08
20011 18:40-19:42)62 18:56 16:48 11600 ) 16:00
06:16 07:02-07:16/14 07:11 1510-18:20/10 | 07:06 108:02 089
20:00 18:39-19:40/63 18:54 16:46 115559 1160
06:18 18:37-19:34/5% 07:08 1 o822
2007 18:21-318:35/14 16:44 i | 1602
456 82 pro] |20 125

EEir 1550 557 o

Tabeflen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

TagimMorat  Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

MM)MIM(SW)WNM

(SscMM)

RO LTIV | EMND Dntermatonal AS, Tel 45 96 35 44 4 wew oonl 08, wncbrogenst o

117-SCHATTEN-2019-10

Schattenwurf-Immissionsgutachten Windpark Werder/Libz

{S5:MM) Schattenende/Minuten mit Schatten

29012013 0926 [ 454

windero @
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L
180926_Werder-Liibz_I1  VWindpark Werder

SHADOW - Kalender pro WEA

Berechnung: GB_Werder/LUbzWEA: 2 - W2
Voraussetzungen fiir Berechnung des Schattenwurfs
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™

5S35
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LR

BEEEE
ST E

585
8

| 06:32

Jan Feb
139 232 3.
Betriebsdauer je Sektor
N NNO ONO O 0S50
407 284 469 652 800
Startwindgeschwindigheit:
| Apeit
16:36-17:2045 | 06048
| 19:46
16:36-17:2347 | 06:46
19:48
16:37-17:25/48 | 0643 18:52-19:06/14
1059
163611199 | 0641 18:40-19:0020
19:
16:3817:28/50 | 0639 18:46-19:10/24
194
16:40-17:30/50 | 0636 10:45-19:12/27
| 19:55
1641173150 |06 18:42-19:12130
| 19:57
1643173750 | 0631 1RAL-19:21/40
19:59
164617448 | 0633 1041192504
1
1S | 0627 11926007
1650-72545 | 064 138192050
1650173444 | 0622 18:38-19:29/51
2006
16:5117:34M3 | 06:20 10:37-19:29/52
IESHTIMY | ORI7 137193053
1
16570 | 615 10I7-19:31/54
16:55-17:32/37 | 06:13 18971939762
| 20:14
1657173 10610 1836-19:41/65
| 20:1
16:56-17:30/50 | 0608 18:36-19:467
| 20017
ESSI9. | 0508 18:37-19:45068
| 21
16:50-17:2724 | 0604 1B:37-19:47/70
| 2021
17:00-17:20/20 | 0601 1B:38-19:471
| 20:23
17:0247:00017 | O5:59 16:38-19:40/71
| 20
17:0617:15/11 | 05:57 062806346
1 20:26 18:39-19:5/73
| 05:55 06:24-06:37/13
{2028 10:40-19:54774
| 0552 06:22-06:39/17
12030 1AL 19:567%
0550 06:21-06-40/19
2002 1043-19:5075
548 06:1906:41/22
2034 1845-19:5874
0545 06:18-06:42/24
| 2035 10472000474
| G544 06:18-06:4)25
[ 2097 1848200274
05:42 06:17-06:43/26
2009 1854920074
419
b 1725

Dennis Kramer / dennis_kramer i1 7-wind_ de
T -
28.01.2019 15:06/3.2.737

Sonnenscheirmmatracheinichiet S (Mitiere tgiche Sonnmenstunden)
MSr Apr Mai Jun Jul Aup Sep Okt Nov De:
.70 5.75 8.12 7.70 7.33 7.20 5.12 348 1.79 1.03

S50 S SSW WSW W WNW NNW Summe
659 587 764 1,037 1,051 712 568 7990
L . aus Leistungskenniinie

1Mal 1 3uni
| 05:40 05:1606:43/27 | OH51 18:46:20047/121
| 20:4) 18:51-20005/74 | 24:30
| 05:38 O6:1606:43/27 | 04:50 18:4720:49/122
20043 18:52-20:0871 | 210
05:36 05:16-06:43/27 | 04:49 18:47-20:50/123
| 20:44 18:54-20007/73 | 2102
| 05:34 0617064326 | 0440 18:47-20:50/123
| 20:46 18:55-20:00/7) | 21:33
| 05:32 0616-06:43/27 | 04:48 18:48-20:50/124
| 20:48 12:56-20:00/74 | 21134
10530 06:16-06:42/26 | 0447 18:48-20:50/125
1 20:50 1&:56-20:00075 | 21:35
| 05:28 0616-06:42/26 | (4:46 18:48-20:51/125
| 20:51 1&:56-20:02/76 | 21:36
| 05:26 06 17-06:41/24 0446 18:48 20:55/127
20053 18:54-20: 1079 n:3
IOS:N 04:15-06:41/2) 0445 18:49-20:54/027
20:55 18:54-20:19/85 21:38
IUS:H 05:18-06:90/22 04:A5 18:49-20:56/227
20:57 18:52-20:20/58 2139
(05:21 O6:19-06:34/19 | 0444 18:49-20:52/128
IZO‘.!I 18:51-20:21/90 | 21:40
05:19 06:20-06:38/18 0444 13:50-20:54/128
| 21:00 18:51-20:2392 PR 1
| 05:17 08:21-06:36/15 O4:44 18:4020:58/129
’21:02 18:50-20:21/9) 21:41
05:15 06:24-06:3%/11 0443 18:50-20:549/129
121:03 18:50-20:25/55 | 2142
!0'.\:" 06:2606:31/5 04:43 18:50-21:00/130
21:05 18:49-20:25/5% 21:43
05:12 18:49-20:27/98 04:43 18:50-21:01/131
!11:07 143
05:10 18:48-20:28/100 | 04:43 18:50-21:01/131
|1 21:08 | 21:44
| 05:09 18:48-20:31/103 | 04:43 18:51-21:02/101
2110 |21

(07 18:47-20:32/105 | O4:43 18:51-21:00/101
N | 24:44
05:00 18:47-20:33/106 | 04:43 18:51-21:02/151
11 2145
05:04 18:47-20:34/107 | 04:43 18:51-21:02/531
1115 2145
05:03 18:46-20134/108 | 04:43 18:52 210010
21:16 2145
05:02 18:46-20036/110 | 04:43 18:52-21:00131
| 2118 2145
| 05:00 18:4620:38/112 | 0444 18:52-21:03/131
121119 21:46
04:59 18:46-20:30/113 | 044 18:53-21:04/131
1 2146
0458 1846 20:40/124 | 044 1R:5221:03/101
n:n 21:46
0456 18:46-20:41/115 | 04:45 18:53-21:00/130
21:23 2145
04:55 184620417115 | 04:45 18:53-21:00/129
21:25 2145
04:54 1847 20:42/815 | 04:46 18:53-21:02/129
21126 21:45
04:53 18:47-200M/117 | 0447 18:53-21:04/128
27 2145
04:52 18:47-20:96/119
22:29

o4
36 3345

Tabeflen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tagim Morat  Sonnenaufgang
‘Sonnenuntergang

(S5:4M)
(55::M)

Zeitpuniz (S5:MM) Schattenanfang-.

(SscMM)

Zoitpurkt (SS5:MM)
Zeftpurit (SS!

RO LTIV | EMND Dntermatonal AS, Tel 45 96 35 44 4 wew oonl 08, wncbrogenst o

117-SCHATTEN-2019-10

Schattenwurf-Immissionsgutachten Windpark Werder/Libz

Schattenende/Minuten m Schatten

MM) Schattenende/Minuten mit Schatten

souswsies  WINAPRO .
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SHADOW - Kalender pro WEA
Berechnung: GB_Werder/LUbzWEA: 2 - W2
Voraussetzungen fiir Berechnung des Schattenwurfs 5000 wmsvcheniaiet § (M igiche Sonmenstinden)
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AnzaN Mirsten mit Schatten

21183
05:25

18:53-21.01/128
185421011127
18:53-21:00/127
18:54:21:00/126
18:54-21:00/126
18:54-20:50/125
18.54-20:59/125
18:55-20:58/123
18:55-20:50/122
18:55-20:57/122
18:55-20:56/121
18:55-20:55/120
18:55-20:54/119
18:55-20:52/147
18:55-20:50/115
18:55-20:50/115
18:56-20:50/1 14
18:56-20:99/113
18:56-20:48/112
18:56-20:42/111
18:57-20146/109
18:57-20:45/108
18:57-20:44/107
18:57-20:41/106
18:57-20:41/104
18:58-20:40/102
18:58-20:30/100
18:59-20:37/98

06:31-06:47/16

21:12 1

| 510

L
180926_Werder-Liibz_I1  VWindpark Werder

Dennis Kramer / dennis_kramer i1 7-wind_ de
T -
28.01.2019 15:06/3.2.737

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

139 232 3.70 575 8.12 7.70 7.33 7.20 5.12 348 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O OS50 550 S SSW WSW W WNW NNW Summe

407 284 469 652 00 659 587 764 1,037 1051 712 568 799
| August | September | Oktober | MovembetDezember
1 05:26 06:30-06:49/19 | 0620 18:37-19:27/50 107:12 17:29/18:13/44 [07:10 | 06:04
| 20:10 19:02:20:3391 | 2004 118:51 | 1642 | 15:58
| 05:28 06:20-06:49/20 | 0622 10:38-19:25M47 | 07:14 17:28-18:10M5 | 07:42 | 06:06
| 21:08 19:02-20:31/89 | 2002 | 18:49 |16:40 | 15:57
105:30 06:28-06:50/22 | 06:23 18:38-19:22044 | 07:16 17:28-18:12044 | 07204 | 08:07
| 21:06 19:03-20:30/87 | 20.00 | 1847 | 1638 | 15:57
1 05:31 06:27-06:51/24 | 0625 18:38-19:1840 | 07:18 17:2518:11/46 | O7:16 | 06:08
| 21:05 19:04-20:27/83 | 19:57 | 18:44 | 1636 | 15:56
| 05:33 06:27-06:51/24 | 0627 18:39-19:1G/31 | 07:20 17:21-18:30M9 | 0217 | 08:10
| 21:00 19:05-20:22/77 | 1955 |18:42 11624 | 1555
| 05:35 06:27-06:52/25 | 06c29 18:40-19.07/27 1 07:21 17:19-18:09/50 |07:19 | 08:dd
12101 19:06-20:21/75 | 1952 (Rl 5 ] | 16:32 15:55
105:37 06:26-06:52/20 | 0630 18:41-19.04/25 | 07:2) 17:16-18:06/50 |07:21 o813
120:59 19:06-20:20/74 | 19-%0 11837 | 16:30 15:54
0538 06:26-06:52/26 | 0632 18743-10:0020 | 07:25 1714 18:04/50 | 07:23 06:14
20:57 19:05-20:19/74 | 19:48 11835 | 16:29 15:54
05:40 06:25-06:52/27 | 06 1045 1095/14 | 07:27 17:13-18:0249 | 07228 08:15
20:55 19:04-20:07/7) | 1548 [RLA | 16:27 15:54
05:42 06:2506:52/27 | 0636 107:29 17:1018:0040 | 07:27 06:16
20053 19:03-20:16/73 | 1990 11830 | 1625 15:53
05:43 06:26-06:52/26 | 0637 107:30 17:10-17:5848 | 07229 08:17
20:51 19:00-20:14/74 | 1940 11828 | 16:23 15:53
05:45 06:25-06:51/26 | 06:39 107:32 17:10-17:56/M46 | 0731 o8:18
| 20:49 18:59-20:03/74 | 1938 118:25 | 16:22 15:53
1 05:47 06:26-06:51/25 | 064} 107:34 17:0917:5344 | 07:33
20047 18:57-20:02/7% | 1928 118:23 | 16:20 15:53
05:49 06:25-06:50/2% 107:36 17:09-12:5240 | 07:3% 08:20
20045 18:55-20:09/74 | 193 11821 | 16:18 1553
05:50 06:26-06:49/23 U7:38 17:0917:99M40 | 07:36 o8:1
20:43 18:54-20:08/74 | 1931 18:18 | 16:47 15:53
05:52 06:2706:49/22 107:40 17:09-17:47/38 | 0738 08:22
| 264l 18:52-20:06/74 | 1928 |18:16 | 16:15 15:53
| 05:54 06:28-06:47/19 | 107:41 17:0917:43/34 | 07:40 08:23
120:38 18:40-20:04775 | 19:26 11804 |16:24 | 15:53
| 05:55 06:29-06:45/16 | 0693 107:43 17:05-17:41/32 | 0742 | 00:24
| 20:36 18:47-20:0075 | 19223 [RLE) 13602 | 15:5)
1 05:57 06:31-06:43/12 | 06:5) 107:45 17:09:17:3930 | 0744 | 06:25
| 20034 18:46-19:59/73 | 1) 118:09 | 36238 | 15:54
1 05:59 O6:35-06:38/3 | 06c53 17:52-18.00/ | 0747 17:1017:37/27 | 0746 08:25
{ 20032 18:44-19:52/7) | 19218 | 18:07 | 16:50 15:54
1 06:01 18:43-19:5A/71 | 0655 17:48-18.04/16 | 07:49 17:1217:34722 | 0747 06:26
| 20:30 | 1716 | 18:05 16:08 15:54
| 06:02 18:41-19:52/71 | 0656 17:46-10.05/19 | 07:51 17:1417:27/13 | 0749 08:26
| 20027 | 1913 | 18:03 | 16:07 15:55
| 06:04 18:41-19:50/49 | 06cS8 17:43- 180423 | 0753 17:18-17:224 | 0252
| 20:25 (L3t 118:00 11606 | 15:55
| 06:06 18:40-19:46/68 | 07:00 17:42-18:0W27 | 07:55 107:53 | 08:27
120023 | 1908 117:58 |16:05 | 15:56
| 06:08 18:39-19:4546 | 07202 12:41-18:12/21 | 0% | 07:54 08:28
1 20:21 | 15206 1 16:56 | 16:04 15:57
| 0600 18:39-19:43/64 | 07:04 17:40-18:1N33 | 06:58 | 07:56 06:28
| 20018 1904 11654 | 16:03 15:57
| 06:11 18:39-10:40/61 | 07:05 1700180035 | O7:00 | O7:58 08:28
| 20:16 1901 16:52 | 16:02 15:58
| 06:43 18:38-19:31/53 | 0707 12:35-1814/39 | 0702 | 0759 08:29
20:04 | 1659 116:50 | 16:04 15:59
106:15 1838193151 | 0709 17:30- 1614041 | 0704 | oa:08 08:29
| 20:51 | 156 | 16:48 | 16:00 16:00
| 06:16 12:35-19:30/52 | 07:11 17:32-18:14M42 | 07:06 | 0802 08:29
| 20:09 1854 116:4% | 15559 16:01
| 06:18 18:37-19: 2051 107:08 | 08:29
| 20:07 116:44 | 16:02
| 459 a2 13 | 260 235

612 o7 o o0

Tabeflen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag Im Morat Sonnenaufgang  (S5:MM) Zeltpunit (SS:MM) Schattenanfang-Zaltpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang Zeitpurit (S5

RO LTIV | EMND Dntermatonal AS, Tel 45 96 35 44 4 wew oonl 08, wncbrogenst o

117-SCHATTEN-2019-10

(55::M)

(SscMM)

MM) Schattenende/Minuten mit Schatten

Schattenwurf-Immissionsgutachten Windpark Werder/Libz

souxswxsiss  WINAPRO .

Seite 486 von 507



Wind

L
180926_Werder-Lilbz_II  Windpark Werder

SHADOW - Kalender pro WEA
Berechnung: GB_Werder/LibzWEA: 3 - W3

Dennis Kramer / dennis kramer@il 7-wind de
Ll

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
139 232 3.70 575 8.12 7.70 7.33 7.20 5.12 348 1.79 1.03
Betriebsdauer je Sektor
N NNO ONO O OS0 550 S SSW WSW W WNW NNW Summe
407 284 469 652 800 659 587 764 1037 1051 712 568 799
Startwindgeschw, aus
1enus | Februar | Marr | Apeit 1M 13l
110829 CRI0NM1Y | G0 10702 Q22707421 | O848 OS540 IRIL20IE0 | OASE 0513055428
16 1654 117 1946 2041 130 2
10029 092809418 | OTSY 107:00 OT2S074NIY 0646 INIOIVINE | O508 INILICING | 0K OSIDO5ST4 MOS0 ILE
1604 1056 11751 1948 041 PIETR
310028 CRIVONAT/IN | 0756 10858 O2200740/25 | 0643 SROTAR2L/A [ 0536 LIV | Ohe) 0513055004
1 1658 1 1950 0m 2 2220
40828 OPINONATT 0154 1066 QPI00PAIT [ 0641 IROSIOAUIT |S6M IHIAINED | Obeh S I30S:S621
1607 1700 7S 1726220708 11982 0% U0 W12 T
S (0828 CRN0094N1? |IN 10853 SRITOMNE2Y | 0SS HROI9I0 | OS2 IRISONINND | NS 033408 56/22
16.08 12.02 P1255 172007299 | 19.54 2048 2135 20.13.21 0007
610027 0N NORMIS | 0750 10651 0706074529 | 0636 INO0100906 | 0500 MRIGDNINED A7 US405:
1608 178 | LTS8 IZES 17D | 19SS W5 36 20013200148
710827 0XRORAYIS | 7% 10649 ONI6-07 4428 | ORI IR0LI93NS | 0528 MIS02V6) I505:56/21
1680 1705 LRG0 IPE2ATING | 195) 051 2037 20148
82826 MIIORAETY | 0247 10646 S2ISOPA27 | 0RT1 IROLIODE WIPJ0.20045 | 0448 053505
1642 1707 11802 1706173418 | 1959 2051 12019284 | 2117 2013200249
’t“ CEMOP WL | O74S 10844 S ASUPAGIS | 0529 IROLAOAVIY |54 IHII0MNT | O6eS 0338085519
1619 17.09 11504 1706173519 | 2001 2138 2014210450
10 | 0028 (HIS0%ANI0 | Ora) 10841 OPISOPINIY OS2 INOOINIVEY |OR22 PENIJOMD | OMAS 0535035410
1648 12t 11806 1205170004 | 2080 08 2199 20124200450
110828 ORIT0RMT | 074 10639 ETASO7I421 | ORM 19.00-10.97/37 HII027/50 | A4 0336055471
1636 24 | 1x00 lnsnwa 20004 140 20,84 20.0551
12| 0824 oW 10637 OZASO7I4T9 0622 IROLIDINDE | 0509 1R 0NN : 3705:5N)
| BEa8 s 11800 17 tMNuv 2006 now 1143 20 1520:06/51
1o oy 10536 ERI002:31/54 | 0520 190019400 | 0510 DL.A5 eS| b4 0AXI.08SV16
| 1629 1247 11811 1206174N2 | 20 12103 193020 905) | 2148 20.15.21.06/51
" JOMX2 OXIBOIINI0 |OKIT IROLADAZME | 0515 DSOOKSYY | A4 OS:IT05SNS
w2 1749 | 1613 1706174600 | 230 2163 MBNIUS | 2142 152065
15 | ora 10629 IFIS 17931 | OK19 SRUII0MMI [S8 14 08 ORAY 0938055314
1623 o 1 1m1s 242 D05 WAV | 2143 J0SILOYR
16| 0a o3 10627 1221074808 ) 061 IROSa0aer | 0800 Oh4) U53805.5V15
164 173 1117 214 19820 YN | 214 2006010852
17 | o819 29 10625 17201750/26 1 05,10 19.06-19.47M41 | 3800 Oh4) 05380554106
162 172 11219 | 2038 08 10958 | 214 205628 0082
1| o018 o 10622 IRMPSUTT | 0600 IROTI0ATME | O500 ORITOSSAND |04 DSI0NSY16
162 122 1122t | 22y 0 19020 3144 2013620 08/52
LY ST o 10620 1725175126 0600 1900195042 05:3605.57/71 | G4A) CEINOLSN
1629 172 | 219 02 145 20372000
| onis 10817 IPAGIPSLLS | ORO4 IRIDIEENNT | S50 OSINCESNTY | OK4) E5I05:S516
st irn e 2N LY 194020ALG1 | 2145 2017210082
2 oS 02 10615 1228075022 | 0501 101210851 |O504 DNXIONSIM | 0443 034005-56/38
1633 123 118 12023 2145 1RAL0A6L | 2145 204720 0%2
2o or.1s JOK12 1230175000 | 0550 IN11L-1056MS | 0500 ONIDOSSNS | 044 05:4005.56/16
1638 s e 2 2008 1RAL20ANND | 21045 0B 2L0/82
njoen oris 10610 1700 174NN | 0587 IRILI0ATME | 0507 ONXISSANIS | 044 USA005E6
163 1y | 130 2026 2 20 2148 20182010/
M v 10808 IRA1I7A/ES (0SS5 IRIG-I0SND | 0500 OSIIE550S | had OS4005.56/1
163 i [§TST] |20 [EELE | 2146 20.97-21.10/53
oo OF12 QIIGOIANT 0505 122114V 0SSI IIDJ00USE | ORI OSIDOSSAIS |04 0541085405
1640 1748 1ex 230 12123 IRASI0AINEY | 2148 JO:SB-2EI0/S2
4| co0e CR00 OFAAFAGLY | 0800 12AS1PAYT 0550 INI0J00NIY |04 ONIISNSAS | ORAS 03:40.05:56/20
1642 17.4) 13 2 12122 1940200000 | 3148 20:082800/92
AT O7.07 G7A2G7AY | 0600 O34 TRI0JOO4SA | D05 03NS | OAaS 541055615
16 ] | 120 j 3 12123 19492050/01 | 3146 20:89- 20030051
M |omos GrO% GrIDOIATN | 0% 1 05:46 191070069 | 0SS OSSR | Ok4S 034005518
16 1rer 1iem 12038 | 2128 1SA0ANSY | 2145 2018 2110VS2
| 0804 108,55 10544 1R I0J008%8 | D054 DSX2054028 | D4es 0341059418
1648 | 1941 12037 |12 19902042/5) | 2145 J0:2920:30/51
» | ta) 10883 1052 IRI020009 | 0453 ntn«.sms AT 0540055416
1630 1ne 1on 12837 2145 208200081
3 e 10682 1 10452 0328550725
169 1944 | 12129 301905954
Sonrmeacteraiocm | 15 m 1 14 | sn
AnzaN Mrnten w2 Schutten 14 O ™ 15 0w 0%

Tabeflen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Zetpunk (S5:MM) Schattenanfang Zeltpurkt (S5;MM) Schattenende/Minuten mt Schatten

TagimMorat  Sonnenaufgang  (SS:MM)
Sonnenuntergang (S5:MM)

(SSMM) g-Zeitpurit

RO LTIV | EMND Dntermatonal AS, Tel 45 96 35 44 4 wew oonl 08, wncbrogenst o

117-SCHATTEN-2019-10

Schattenwurf-Immissionsgutachten Windpark Werder/Libz

{S5:MM) Schattenende/Minuten mit Schatten

souxswxser WINAPRO .

Seite 487 von 507



Wind

L
180926_Werder-Lilbz_II  Windpark Werder

m Kramer |/ dennis_krameri1 7-wind_ de
28.01.2019 15:06/3.2.737

SHADOW - Kalender pro WEA

Berechnung: GB_Werder/LibzWEA: 3 - W3

Voraussetzungen fiir Berechnung des Schattenwurfs 507 emsvchenianet § (Mo tigiche Sonmenstinden) [HELIGENDAHN]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
139 232 3.70 575 8.12 7.70 7.33 7.20 5.12 348 1.79 1.03
Betriebsdauer je Sektor
N NNO ONO O OS0 550 S SSW WSW W WNW NNW Summe
407 284 469 652 800 659 587 764 1037 1051 712 568 799
Startwindgeschw,
13wl | August | Saptombec | Oktober | Novemtet Derember
110447 05:4005:57/17 05:27 ¥9:48-20-09/51 | 06:20 MBS5-1936/17 | 0212 O7:5608:13/17 | 0RO 0004 09:20-09:25/5
2045 20:89:24:00/50 2130 2004 L1858 17:5400.0028 | 1642
210448 0541055518 05:28 19:47-203/5%0 | 06:22 1855193710 | @714 07530814721 | 0712 0806 051509289
2044 2019210050 2108 | 20:02 1645 17:53- 1R-20727 | 1640
3| 0449 054105.00/19 0530 §9.47.2036/49 106:23 1858 19.30/32 | 016 ONS308IV2 |04 0807 0818093012
2144 20 18-21 ON'S0 2% 12000 1047 125508028 |16 1557
4| 0050 U5 40-06: 0531 1720306 | 0625 LSS UL [ 0718 OF:SIO8 1624 | 0216 0&08 09:17-09-30/1)
2043 20:19-20:06M45 2085 | 19:57 I8 ISTIEIN2 | 1836 [ 1556
510450 U5:90-06:01/721 05:0) 19:47- 20 10627 18581920729 | 0720 O ry 0810 08:17-09315
2043 20192106045 am nz)n.n/w | 19:55 1842 1753IBAN/IE | 1634 | 1555
6| 0451 05:40-06:0/22 0535 19:26-2000/04 | 0625 L:S8-192406 | 00:21 O7:52081%27 10719 ORIl 09:17-093V14
2142 20 1920:0T48 a0 |12 18:39 753181007 |16 15:55
7| 0452 0540060022 0537 $9:25-2028/63 | 06:30 18:59-19.1920 | 0723 07520821/ | 001 0813 0917093017
2042 2019-21.0704 209 109 1837 12530 | 160 1554
| 0453 0540065 0538 19:24-2027/63 | 0612 t900-IR VAT [ O72S 0153082/ | Od 08714 09170917
2041 20019-21:06/47 2057 1194 FIBNS IS4 B0 | 1629 1554
¥ | 0454 05:40-06:04/24 0540 19:22-204/62 | 0634 19.00-19.15/15 !.7)7 o 21 025 0815 0937093518
2140 202021.06/45 2055 1196 | 3822 17:5746:0306 | 1627 | 1S4
16 | 0455 0540060424 2014 2017/3 | 0542 F9:25- 202002 | 060 1900-19.102% 0729 QrSSeaUM | O Of16 05170931
2139 2020250545 2053 1199 180 16:25 1553
11 | 0457 05:490-06:05/25 05:43 19:19202162 | 0637 0730 0757082024 | 07:29 017 09:18-09:37/19
2939 2001-21.04/53 W51 | 19% Pl 1623 1553
12 | 058 D5:4006:0525 0545 1919201960 | 0639 10732 025908 21/22 | 0731 | 0818 09 IE09371S
2138 210210452 20043 | 1938 025 16:22 155
0459 (5:40-06:06/26 0547 19:1920:17/58 | 0641 0734 08:01082120 | 07:33 0820 09:18-09:38/20
20137 0:09-28:02/53 2047 11935 1823 11620 1553
14| 0500 0540-06.06/26 0549 1918201597 | 06:4) 0736 0R:0308 217 | 0728 OfR:21 0% 190004010
21:36 20:08-21:04/53 2045 | 193 1821 1618 15:53
151 05:01 054006 0550 1910 2010% | 0644 0738 00:0508.1914 | 07:36 0821 09:19-09.9%20
2135 200721009 104 119n 1618 ll D 155
16 | 05:03 05:41-06:07/26 1958-20:05/7 | 0552 19:17-2012/55 | 0646 | 07:40 08:0708:17/20 0822 09:1909:40/21
2133 20.06-20:5%%) 20041 | 19:28 18:16 IlO:IS 155
17 | 0508 0541 06:07/26 0554 19:16-2000/53 | 06:48 18251829 | 0741 GR.0908:15% | 0790 068:23 09:20-0940/20
2102 1957 055/02 W09 | 1926 1814 16:14 155
18 | 0505 05:41-06:07/26 0556 19:17 200050 | 065 1821182012 | OM4) orax OR:M 00:20-09.40/20
21531 1955 20:58/63 2036 11923 15:11 1613 1553
19 | 05:07 05cA1-06:07/26 0557 19:17-2004/47 | 0651 1B1S-1BIVAS | 0745 0825 0920-0941721
2030 195420:56/62 204 1o 19,09 1641 1554
20| 05:08 05:42-06:08/26 0559 19:16-2000M7 | 06:S3 LEATABI/IT | 07AT Q746 | 0825 09210942721
2129 195320556 200 | 1018 1007 1010 |15
21| 05:09 (5:4206:07/25 0601 1917200044 | 0655 IRIG18I519 | 0745 0747 0826 0921099/
20:27 1952- 0540 2030 11916 1008 1608 15
| 0511 05 AQ0507/25 0600 1918195842 | 06:57 1814183622 |O7:51 ore 0B:27 022094V
2126 1951205362 2007 1193 18:03 16:07 15:55
| 052 3 0604 19:15-19:56/M41 | 06:58 L10-183525 |75 s 0827 92004V
2524 19512052/68 205 19 | 18,00 1606 555
4| 05:44 0845080702 0606 19:13-1954041 [ 0700 1805 1M 428 | O7SS 053 0827 05:22-09:4W21
26:23 195020:50)60 200 | 19:09 17:58 16:0% 15:56
25| 0515 05:4705:07/20 0608 19:10-19.50/40 | 0702 LE07- 18327 | 0656 orse 0828 09 4-09.4420
21:22 19452045/ 200 119.06 1694 16:04 1557
26 | 05:47 05A806:06/18 0600 1000194040 | 0704 LEOTABIAIS | 0658 or.ss 0828 0N M-09 440
21:220 1995 20:494/%5 20018 | 19:04 16:54 16:03 557
27| 05:19 05:49-05:05/16 06:11 19.05-19:40/42 | O7:05 L85 18IL26 | 0700 orss 0828 09:24-09.44720
2148 19 48-20.45/58 2016 |19m 1652 16:02
20 | 0520 0551060814 0613 ¥303-19:45/42 | 07:07 1800183000 | o2 s 0829 0923094520
20207 15AR- 20 20014 | 1859 16:50 16:01 5!
29| 05:22 05:5206:0318 0615 §9:02-19.43/41 | 07.09 08.:00-0808/8 7.0 0801 08:29 0935094520
23:15 194820 4355 01 | 3056 1257182001 | 1648 16:00 1600
0 | 05 54064 06:16 19:01-1941/40 | 0711 07:57.08:10/13 | 0708 2 0829 0926094620
2014 159:48-20 2009 | 1854 175561804728 | 1646 159
n 25 1947-20.40/5) 06:18 190019388 | 07.08 0829 (927094619
2:2 2007 | 1644 1602
S0 a5 1m s o s
Argahl Misnsten st Schatten 1561 s b} ° 583

Tabeflen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

TagimMorat  Sonnenaufgang  (SS:MM) Mm;mmmM)mmmm
Sonnenuntergang (S5:MM) (SS:MM) Zeftpurkt (S5:MM) Schattenende/Minuten mit Schatten

suaosws/se WINAPRO .

RO LTIV | EMND Dntermatonal AS, Tel 45 96 35 44 4 wew oonl 08, wncbrogenst o
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Schattenwurf-Immissionsgutachten Windpark Werder/Liibz Seite 488 von 507



(o Sonwtn g Lwrwarter Avvrier
180926_Werder-Liibz_II  Windpark Werder 117-Wind GmbH & Co. KG
- Am Westersietzug 11
DE-25840 Friedrichstadt
Dennis Kramer / dennis.kramer@il 7-wind de
28.01.2019 15:06/3.2.737
SHADOW - Kalender pro WEA

Berechnung: GB_Werder/LUbzWEA: 4 - W4
Voraussetzungen fiir Berechnung des Schattenwurfs 507 emsvchenianet § (Mo tigiche Sonnenstinden) [HELIGENDAN]

N NNO ONO O OS50 550 S SSW WSW W WNW NNW Summe
407 284 469 652 BS00 659 587 764 1,037 1051 712 568 7.9%
Startwindgeschw, aus
| dnruar |Februar |Mirz | Agrit Mai uni
110829 05020030 1075  (on02 | 0648 Q71075322 | 0540 19:39-20:10031 | 0451 20:05-20:504
1503 1656 (179 1194 w4 N
20829 (RXOSINET (0087 o700 1 06:45 0701075018 | 0538 19352010/ | 040 2007205497
16:04 1656 175 [ 19:4 043 2amn
1| 0828 (90209438 (0156 | 0658 106,43 GRIBOPATI4 | 0536 20:1020:102 | 0449 2007 20:55048
16:05 1658 1.5 119% 2044 194201000 | 212
40828 OROLOVAYS (OS54 | 0655 10641 073507 4WI0 | 0534 19412011605 | 0449 J008.20:5547
17:00 1054 | 19:52 04 23
510028 02010040 (022 0653 10639 0502 1984201004 | 0448 200920 56/
1702|1756 11954 0 235
610827 0301074241 |02%0 |00 | 06:36 0330 194520:1904 | 0447 20:23-20:55/0
1 17:03 17:58 11055 050 25:36 20:10-20: 2212
70827 090107ANQ (0748 | 0649 1064 US:28 1546202035 | 044 223-20:55W
1640 105 1800 11957 0351 137 0:0020:23/18
80827 CESDORATM {0747 | 0548 10631 0526 12482022/ | 0446 205820024 204320219
1612 1707 18:02 119:% 20:5) 2137 20024 20:56/12
90526 (RSB00AN4S | 0745 0544 070007004 10629 O5:24 19S120:40/33 | D445 20024-20:04/40
16:43 1709 | 1804 13001 20:55 2138 01420206
10| 0825 ORST-OVA44T (0743 | 0641 CXOSOTaMN | 062) 0522 1951200605 | 0445 2026-21:04/40
1645 170§ R0s 1 0:0 57 20:3% 162001771
11 0825 0RS60F444E | 0241 | 0639 O70007:IALS | 0624 0521 19522027735 | 0444 2025200540
1616 1713 s § 2004 058 %
12| 0524 (RSEOPANMG (0739 | 0637 700070919 | 062 05:19 1954202935 | 00H 2025700641
16:18 17:15 18:09 | 20006 21.00 241
13 | 0823 0RS50%46/5L | 077 06:34 0658072022 | 06:20 0517 19:55203035 | 0044 20:25-21:06M1
1619 7717 e §20.08 nm 4
140822 00NN (0725|0602 6STOTI) |67 0515 1958200734 | 0443 20:-25-21:06/43
1621 9 ED 2010 2000 naQ
15| 05221 085309452 (0733 | 0629 0653070027 | 061S 0514 20:01-203032 | 0443 20:26-21:07/41
1623 7 1S 12012 2105 214y
16| 0521 0RSIONAYSI | 0731 | 06:27 0651072029 | 0613 0512 20:0220:3533 | 0443 2026 20:08/%2
1624 1228 ik 12014 04
17 | 0820 OES30NANSI | 0729 05:25 064307:1%31 {0610 0500 20:01-20:36/35 | D443 202621082
1626 1725 | 1819 12018 2
18| 0018 ORSAOVANND | 0227 | 0622 06ATO2AN | 0608 0500 20:01303037 | 0443 2:26-21:0042
16:28 1727 1 |07 §:10
19 | 0847 ORI30045) | 0025 0520 0644-07:17/23 | 0608 U507 20:00-20:3%29 | 0440 2027200042
16:29 1729 1w 13019 302 i
20| 0516 0RSAOSWS2 (0723 | 0617 OGA2OTAAA | 0604 05:06 20:01-20:4140 | 044) 20:27-21:0842
161 7n 8 1 i 2145
21| 0515 RSAORANSY (0720 | 0615 063907:IN34 | 06:01 1:4619:559 | 0504 20:0120:42M1 | D443 227210040
16 17:33 2 100 n:s 2045
72| 0514 ORSARANSE (0218|0512 G6ITONALM [ O55F 1RARI0SGLY | 05.00 20002004 | 044D 2028211000
1 17:35 | 18:28 [20:2% 2016 2045
2| 0%13 ORS50FAYI0 [ 07:06 10610 NS00 | 0557 19411957716 | 0502 20:01-20.45%4 | 0443 2028210000
1 17237 |18 12026 2118 2146
M 0511 ORSSONANAE [OTH4 | 0608 CASIOTONIS (0555 1940195010 | U500 201-204645 | 0444 20282000
1638 7% e 120:2% 119 246
25| 0%:10 08S60PANET (0742 0505 06OTANM (0553 1940200121 | 0459 2002204745 | DA 20282110002
1640 1741 D 1200 an 204
» 0% 56-0%: N | 06:0) 0631070403 (0550 191D 00VM | 0458 J0:02I0:4K47 | 0445 2028 20:10/42
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Tabeflen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

TagimMonat  Sonnenaufgang  (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeltpunkt (SS5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) (SS:MM) fang-Zeltpurkt {S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA
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Tabeflen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Zeitpuniks (S5:MM) Schattenantang-Zaitpurkt (SS/MM) Schattanende/Minuten mit Schatten
Zeitpunkt (S5:MM) Schattenende/Minuten

TagimMorat  Sonnenaufgang  (SS:MM)
Sonnenuntergang (S5:MM)

(SscMM)
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(o Sonwtn g Lwrwarter Avvrier
180926_Werder-Liibz_II  Windpark Werder 117-Wind GmbH & Co. KG
e Am Westersietzug 11
DE-25840 Friedrichstadt
Dennis Kramer / dennis.kramer@il 7-wind de
28.01.2019 15:06/3.2.737
SHADOW - Kalender pro WEA

Berechnung: GB_Werder/LUbzWEA: 5 - W5
Voraussetzungen fiir Berechnung des Schattenwurfs W‘W’mm“’;""‘""

| anusr | Fabruar | Marz 1 Apeil 1L 1Jund
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Tabeflen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

TagimMonat  Sonnenaufgang  (SS5:MM) Mm;mmmuﬂmmm
Sonnenuntergang (S5:MM) (SSMM) {S55:MM) Schattenende/Minuten mit Schatten
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180926_Werder-Lilbz_I1  Windpark Werder 117-Wind GmbH & Co. KG
o Am Westersielzug 11
DE-25840 Friedrichstadt
Dennis Kramer / dennis_kramer@i1 7-wind. de
28.01.2019 15:06/3.2.737
SHADOW - Kalender pro WEA

Berechnung: GB_Werder/LUbzWEA: 5 - W5

mwsmmm
Voraussetzungen fir Berechnung des Jan Feb Mir Apr Mal dn i A Sep Okt Nov Dez
.70

139 232 3, 5.75 8.12 7.70 7.33 7.20 5.12 348 1.79 1.03
Betriebsdauer je Sektor
N NNO ONO O OS50 550 S SSW WBW W WNW NNW Summe
407 284 469 652 800 659 587 764 1,037 1,051 712 568 7990
13l | August | September 1Oktober | November | Dezember
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18 | 05:05 20:20-20:58/38 | 05:55 19:26-19.50/24 | 06:50 | 07:43 | o742 108:24
2131 20236 119:23 | 1811 | 1612 11%:53
19| 05:07 20:20-20:56/36 | 05:57 19:25- 194524 | 05251 107:45 107:%4 108:25
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20 | 05:08 20:20-20:55/35 | 05:59 19:23-19:4%26 | 0653 | 07:47 | 0794 1 08:25
2:29 20:2 | 1918 | 18:07 | 16210 11554
21| 05:09 20:21-20:54/33 | 06:01 19:19-19:50/3) | 06:55 107:49 |o747 | 08:26
2.7 20:30 | 116 | 18:05 | 1608 115:54
22| 05:01 20:21-20:53/32 | 0602 19:16- 1904933 | 05:57 1 07:51 | 07:4% 108:27
21:26 20:07 | 19:13 | 18:03 | 1607 | 15:55
23| 05:02 20:23-20:52/29 | 06:04 19:15-19.48/33 | 0658 | 02:53 | 0751 |08:27
200 | 20:25 e:n | 18:00 | 16:06 115:55
241 05:14 20:23-20:50/27 | 0606 19:14-19:4804 | 07:00 10755 |07:5) 108:27
an 1 20:23 1 19:08 | 17:58 | 16:05 115:56
25| 05:15 20:23-20:49/26 | D608 19:12- 1746/ | 0702 | 06:56 o 108:28
a2 20:28 | 19:06 | 16:56 1 16204 115:57
26 | 05:47 2025 20:48/21 | 06:09 19:12- 204604 | 07:04 06:56 07:52:08:00/8 | 0756 108:28
21:20 2:18 119:04 16:54 08:05-00:08/3 | 16:0) 1 15:57
27 | 05:18 2025-20:46/21 | 06:11 19:124194/32 | 07:08 07:00 07:50-080:12722 | O07:S8 1 08:28
21:18 20:16 | 19:01 1652 | 1602 115:58
28 | 05:20 20:27-2045/18 | 06:13 19:11-19:42/38 | 07:07 102 O7:48-08:14726 | 079 108:29
87 20014 19:07-19:3003 | 1859 | 16:50 | 1608 115:59
29 | 05:22 20:29-204V14 | 06:15 19:03-1909/3%% | 07:09 1 07:04 07:47-08:1528 | 0801 108:29
2115 20:11 | 1856 | 1648 | 1600 1 16:00
D!OS:B 20:33-20142/9 | 06:16 19:01-393433 | 07:11 07:06 07:47-08:16729 | 0802 108:29
214 20:09 11854 162 11559 116:01
31| 05:2% 06:18 18:58-19:33/3% ‘ 07:08 07:46-00:16/30 | 108:29
21:12 2007 16:44 ] 16:02
| 510 456 132 e | 200 1258
Anzabd Minuten mit Schatten 1w 54 406 145 n7 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
TagimMorat  Sonnenaufgang  (SS:MM) MW)MMMM)WNM
Sonnenuntergang (55:MM) (SScMM) g-Zeltpunit {SS:MM) Schattenende/Minuten mit Schatten
WAIRO 12737 | EMD frternatonal A'S, Tel 45 96 I5 4 44, whow eond o, wrogenst o soosex a  WINAPRO .
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180926_Werder-Liibz_II  Windpark Werder

SHADOW - Kalender pro WEA
Berechnung: GB_Werder/LibzWEA: 6 - W11
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Tabeflen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

TagimMorat  Sonnenaufgang  (SS:MM)

Sonnenuntergang (S5:MM) (SS:MM)

RO LTIV | EMND Dntermatonal AS, Tel 45 96 35 44 4 wew oonl 08, wncbrogenst o

117-SCHATTEN-2019-10

Schattenwurf-Immissionsgutachten Windpark Werder/Libz

Mm;mmmmmmm

Schattenende/Minuten mit Schatten

29012013 09:26 / %63

3
.
F,
H

195721 '03[“

05:32-0%:56/24
19:57-21:04/67
43 05 1205:56/24
44 &'57-2!-‘0‘/67

windero @
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Wind

L
180926_Werder-Liibz_I1  VWindpark Werder

SHADOW - Kalender pro WEA
Berechnung: GB_Werder/LibzWEA: 6 - W11

Voraussetzungen fir Berechnung des Schattenwurfs

e OB N SV E W N e

L= -

13

AnzaN Mirsten mit Schatten

04:47 05:35-05:5024
2145 20:01-21:06/65
o5 :00/25

g
g
:
:

142 20:02-21:04/62

21:41 20:02-21:00/61
04:54 05:37-06:01/24
21:40 20:03-21:00/60
04:55 05:37-06:01/24
21:39 20:03-21:02/5%

g
g
:
2
3

04:58 05:37-06:1 01/24
21138 20:04-21:00/56
04:59 05:3806:01/23
21:37 20:04-21:00/56
05:00 05:38-06:00/22
21:36 20:04-20:59/55
05:01 05:38-06:00/22

548
124 20:1020:47/37
4 20112044733

.!! 20:12-20:41729
ann

05: ;; 20014-20:40/26
0! 18 20:16-20000/22

21:18
05:20 20:20-20:37/47

47
05:22 20:25- 20049

1887

19:08-19:13/5
19:0319:1613
05:55 19:01-19:19/18
202

05:57 18:58-19:2022
05:59 18:57-19:21/24
06:01 18:56-19:22/26
18:54-19:22/28
06:04 18:53-19: 7130
W25

06:06 16:53-19:23/20
10:23

0608 18:51-19:2V/%2

:

06:09 18:51-29:23732
06:11 18:48-19-23/35
06:43 18:44-19:20/39
06:15 18:42-19:22/40
06:16 18:40-19:2242
20:09

0618 18:38-19:2043
20:07

459

R

Betriebsdauer

&=

g5

¥3

ONO
469

|

SEERYRE
LT

i

b

SRERER
gigz8it

18:37-19:20/4)
18:36-19:20/44
18:35-19:18/4)
18:34-19:17/4)
184151541
18:2819:12044
18:24-19:094%
18:22-19:0047
18:19-19:08/49
18:17-19:08/51
18:15-19:07/52
18:13-19.0552
18:12-19:04/52
18:11-1920/50
$8:11-15:00/49
18:00-18:57/48
18:00-18:55/46
18:06-18:54/45
18:08-16:50)47
15:08-18:99/41
18:08-18:45/38
10:09-18:43034
18:08-18:41/13
18:08-18:39/1
18:08-18:37/29
18:08- 18426
18:00-18:3172)
18:08-18:28/20
1B09- 1826017
LA L k)

1nn

Dennis Kramer / dennis_kramer i1 7-wind_ de
T -
28.01.2019 15:06/3.2.737

Sonnenscheirmmatracheinichiet S (Mitiere tgiche Sonnmenstunden)
Feb Msr Apr Mai Jun Jul Aug Sep Okt Nov Dez
232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 348 1.9 1.03

Je Sektor
]
652
Startwindgeschwindigheit:

SSW WSW W WNW NNW Summe

050 550 S
800 659 587 764 1,037 1051 712 568 7990
L . aus Leistungskenniinie

| Oktober | NovembetDezember

S58%

5858
s:aa

07:12 18:12-18:20/8 | 07:10 0304
18:51 | 16:42 1558
07:14 107:32 0806
18:49 | 16:40 15:57

o807

18:21

95S5983958s%

5858

S =
BR3838s-ax2sssk

L8EE2R

SES5RE8U8E2ESE
ERURYLRER

S58s58%

RER

Tabeflen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

TagimMorat  Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

M(W)mm&m)mﬂm

(SscMM)

RO LTIV | EMND Dntermatonal AS, Tel 45 96 35 44 4 wew oonl 08, wncbrogenst o

117-SCHATTEN-2019-10

Schattenwurf-Immissionsgutachten Windpark Werder/Libz

{SS:MM) Schattenende/Minuten mit Schatten

soxswsie  WINAPRO .
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L
180926_Werder-Liibz_I1  VWindpark Werder

SHADOW - Kalender pro WEA

Berechnung: GB_Werder/LUbzWEA: 7 - W6
Voraussetzungen fiir Berechnung des Schattenwurfs

OB N SV Es W N e
2 g
S ]

L= -

13

n

B %

8% ¥4 X
7 8¢
H

i

Sonnenschenstunden
Anza Mirsten mit Schatten 0

08:14-08:239
e 08:10-08:26/16
08.08-08.2820
08.07-08:30/23

07:5808:33/1%
07560833717
OF:55-08:3338
07:5408:33729
07:54-08:3329
07:53-08:32/29
07:5308:3138
0r:54-08:31737
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S5SuS5SNss
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585858y
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G7-54-08:30126

AcrysiREudBNEY
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EESEERE8E8T
a4 44 e
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2Z8=R=EZR
35313

Dennis Kramer / dennis_kramer i1 7-wind_ de
T -
28.01.2019 15:06/3.2.737

Sonnenscheirmmatracheinichiet S (Mitiere tgiche Sonnmenstunden)

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
139 232 3.70 575 8.12 7.70 7.33 7.20 5.12 348 1.79 1.03
Betriebsdauer je Sektor
N NNO ONO O OS50 550 S SSW WSW W WNW NNW Summe
407 284 469 652 800 659 587 764 1,037 1,051 712 568 7990
| Apeit 1Mal | Jund
08:01-00:25/24 | 0648 05:40 19:41- 2001730 | DASE 20043 20055/12
| 19:46 2041 | 21:30
08:08-08:22/14 | 06:46 05:38 19:41-20011/30 | D450 20:44-20:57/1)
1948 20043 | 21:31
08:12-08:18/6 | 06043 05:36 19:42-20:12/30 | 0449 20:43-20:38/15
1950 20:44 |
0643 0534 19:42- 20012730 | D4:49 20:42-20:58/17
19:52 20:46 | 21:33
0639 05:32 19:44-20:13/29 | 0448 20:43-21:00/17
1954 20:48 L2135
| 0636 07:0007:06/6 | 05:30 19:45-20:10/28 | O4:47 20:42-21:00119
| 1955 20: | 136
| 0634 0657070011 | 05:28 19:47-2011026 | 0446 20:41-21:04/20
| 19:57 20:51 | 25237
0631 06:5SO7-00/14 | 05:26 19:52:20:12/20 | 0446 2n42-21:03/21
1955 20:53 | 2138
0629 0653071017 | 05:24 19:53-20:10720 | 0445 20:42-21:04/22
20000 20:55 | 2108
06:27 06500710720 | 05:22 19:53-20:1/19 | OAAS 20:42:21:00/02
20903 2057 | 21:3%
0624 064R-07:10/22 | 05:21 19:50-20:11718 | D444 20:42-21:06/23
2004 20:58 | 2140
0622 06AGANIO2S | 05:19 19:54-20011/07 | D444 20:42-21:06/4
2006 21:00 | 2141
06:20 06430700026 | 05:17 19:5520:00/14 | 0444 20:42-21:05/23
2008 19:33-19:40/7 21:02 | 2141
0617 06:41-07:00/28 | 05:15 19:56-20:09/11 | 0443 20;42-21:06/24
20:10 19:31-19:42/11 | 2L | 2542
06:15 06: 300700720 | 05:14 1958 20:07/9 | 044 20042 21:06/04
20:12 19:30:19:44/14 | 21:05 | 21:43
106:13 06:37-07:07/30 | 05:02 20:01-20,04/3 | D4:43 20:42-201:07/2%
| 20014 16:29-19:44/17 | 21:07 121:43
| 06210 06240720571 | 05:10 | 0443 2004232110825
| 20:15 19:27-19:47/20 | 21:08 | 2144
] 06:32-07:0M31 | 05:09 | 044 20:43-21:05/26
| 20017 19227-19:49/22 | 21110 |31
| 06006 06:3307:02/31 | 05:07 | 0443 20:43-21:00/26
| 20019 19271950023 | 2112 | 2145
| 0604 06:31-07-00/29 | 05:06 | 04243 20:43-21:09/26
12021 19:27-19:50/23 | 21:1) | 2145
| 0601 06:31-06:5827 | 05:04 | DAY 20:43-21:0826
| 20:23 1927951024 | 21105 | 2145
| 05:59 06:31-06:57/26 | 05:00 | 04543 20:44-20: 10126
| 2025 19:26-19:5529 | 21:16 | 21:45
| 0557 06:30-06:5323 | 05:02 | 0443 20:44-21: 50026
| 20:26 19:27-19:57/30 | 21118 | 2146
| 05:55 06:3006:52/22 | 05:00 | D444 2004421110126
| 20:28 19:38-19:50/31 | 21119 | 2146
| 0552 06: 04:59 | D444 20:45-21:00/28
12030 19:29-20:00001 | 21:21 2146
0550 06:31-06:90/18 | 04:58 | DA 20:45 2110025
2001 193000101 | 102 | 2146
0548 06:32-06:47/15 | 04156 | 0445 20:45-21:10/28
1931200130 | 21:24 | 2146
0546 0606410 | 0455 | D443 20:45-21:09/24
| 20035 19:33- 20002729 | 21:25 | 2045
| 0544 06:37-06:4003 04:54 20:48-20:52/4 | D446 20:46-21:00/M4
| 20087 19:35-20:08/33 | 21126 | 2145
05:47 19:41-20,0928 | 0453 2046 20:548 | 0447 20:46-21:09/23
200 2128 | 2145
04:52 20:44-20:55/11 |
21:29 |
419 92 | S08
- "o k)

Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Zoltpurkt (S5:MM) Schattenende/Minuten mit Schatten
Zeitpurkt (SS:MM) Schattenende/Minuten

Tagim Morat  Sonnenaufgang
‘Sonnenuntergang

(S5:4M)
(55::M)

Zeitpunkt (S5:MM) Schattenantang:
(SS:MM)

RO LTIV | EMND Dntermatonal AS, Tel 45 96 35 44 4 wew oonl 08, wncbrogenst o

117-SCHATTEN-2019-10

Schattenwurf-Immissionsgutachten Windpark Werder/Libz

mit Schatten

2901 2015 09:26 / %5

windero @
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Wind

L
180926_Werder-Liibz_II  Windpark Werder

SHADOW - Kalender pro WEA
Berechnung: GB_Werder/LibzWEA: 7 - W6

Voraussetzungen fiir Berechnung des Schattenwurfs

154 | Ragust

10447 04210973 | 3526 200802117
2145 13

710048 20472100702 {0528 00330201
14 [p)

31004 2046210822 | 0530 20:00-20-22/1%
PR 1107

410450 04720821 | 053 20020
| 114 1105

S10450 048710020 | 052 2002020
|34 nm

€| OS] 0210019 | 9535 1956202208
4 n0

710442 2000-JIA018 | 0507 1% 00708
na 1205

8| 0453 2001017 | 0538 19532020
a4 12087

10454 0021008 lgg 17522020

30 | OASS 205LI10WI4 | 0542 195100200
1nm w00

11 0456 0SLTLONL) | 054) SO0
an» w57

1210458 2052010001 | 0545 195001
n» Pt

L3005 2053218819 | 0547 19502040017
na o4

0500 205521007 |05 06
n% 2045 19.4020:153)

15000 0550 064 0L
nans : 40

60503 0552 0639065516
nxM 041 19000

7] 0508 WA 067 AN
nn 12038 193200800

508 | 0555 OA370A5T/%
e 19350070

" 0557 06606523
n»n 203 1933200428

0| Boe WU 0B INM
H» 1202 1R200WN

| 508 10608 06:3507.04/26 1930195521
| vy 1300 9% 2000M

2o 10602 08
| N4 12027 19301954

D 1 0604 06
| s 132025 192019544

Min 196,06 06350706/
|3 12023 193019544

B | 0608 06:26-07.07/31
nn | 2021 192919503

n s | 0G0 0637070801
-0 120008 19:20-19 500

| 10618 0629070920
. 12006 19319417

300520 VI006E | 06L) 0641070

47 120004 1931194514
29| 0522 007J0INLT | O6LS 06708
o1y 12000 1A

010520 V0604 | V6L 0647 I
e 12009 1941907

310528 005202008 | 06l 0RA-OI UM
nn 12007
s10 1459

ArvaN Mrnfen mit Schamen wm 1165

L A

117-Wind GmbH & Co. KG

Am Westersielzug 11

DE-25840 Friedrichstadt

Dennis Kramer / dennis kramer@il 7-wind de
T -

28.01.2019 15:06/3.2.737

Sonnenscheirmmatracheinichiet S (Mitiere tgiche Sonnmenstunden)

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
139 232 3.70 575 8.12 7.70 7.33 7.20 5.12 348 1.79 1.03
Betriebsdauer je Sektor
N NNO ONO O OS0 550 S SSW WSW W WNW NNW Summe
407 284 469 652 800 659 587 764 1,037 1051 712 568 7.9%
| September | Oktober | Novernber | Dezember
0520 O6ATO7ONZ2 | U712 U700 SPAGOTSVIS | BN
18:51 : 1558
022 06ASOTON0 | 0234 0232 QrAAO7Sle | 08
20 1849 1640 1557
| 06:2) 0651070817 | O7:16 o784 o8y
20000 147 1630 1547
0625 06SIOT0N14 | 07:18 0736 009
1957 1844 1536 1556
0627 OES4OTOWIL | 07:20 orgy 0850
1953 1 164 1555
0629 06SEQ7ON% | 0721 19 ol
152 19 1532 1555
0830 o7 o o9:13
| 19.%0 1837 1630 1554
| 02 05 0 [t
| i 1838 1629 1554
| 06 o 0735 oS
| 1945 1 182 1554
| 0836 [ o o856
¥4 1330 1628 155
06 07:30 84405410 | 0729 o837
1940 1 15 1553
0430 032 CeITOESI0 | 0231 o8
‘nu 1825 %2 155)
084l 070 8IS0 | 0233 0820
| 1528 152 1620 153
0643 0736 0831090029 | 0735 [CET
N 1821 1638 1553
0644 078 eI ONOLI | 023 o022
1331 1517 1553
0240 0027090235 | (038 2
132 18:3 1615 1553
[ 0741 COWON0I6 | 07:40 o)
1926 1514 16 1553
04:50 074 SES0N0NIT | 022 e
152 111 1512 1553
0651 0745 CRIS0RONTT | 0744 0825
1921 18:0% 1831 15:54
08.5) OFA7 GR25-0%00I8 | 074G o2
1510 110 1554
[ 07:49 CRIS0HONIS | (747 [
116 1600 1534
w4 o
Jra ] 18497 1555
0654 o5 o7
| 1606 1555
02,00 0753 |
30 1695 155
o ars4 w2
1906 16:04 1557
0704 o756 o
104 1420 1557
0705 07:58
1201 16402 1558
oror oS a2
155 1591 155
07,00 08:01 0829
1856 1600 1600
or1 0800 o
1559 1591
029
1844 150
» e 20
w0 - n °

Tabeflen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

TagimMorat  Sonnenaufgang  (SS:MM)

Sonnenuntergang (S5:MM) (SS:MM)

MM)MIM(SW)WNM

{S5:MM) Schattenende/Minuten mit Schatten

RO LTIV | EMND Dntermatonal AS, Tel 45 96 35 44 4 wew oonl 08, wncbrogenst o

117-SCHATTEN-2019-10
Schattenwurf-Immissionsgutachten Windpark Werder/Libz

souxsws e WINAPRO .

Seite 496 von 507



Wind

Ll o e g I e
180926_Werder-Lilbz_I1  Windpark Werder 117-Wind GmbH & Co. KG
o Am Westersielzug 11
DE-25840 Friedrichstadt
Dennis Kramer / dennis_kramer@i1 7-wind. de
28.01.2019 15:06/3.2.737
SHADOW - Kalender pro WEA

Berechnung: GB_Werder/LUbzWEA: 8 - W7

mwsmmm
Voraussetzungen fir Berechnung des Feb Mir Apr Mal dun i Ap Sep Okt Nov Dez

Jan
139 232 3.70 575 8.12 7.70 7.33 7.20 5.12 348 1.9 1.03

Betriebsdauer je Sektor
N NNO ONO O OS50 550 S SSW W WNW NNW Summe
407 284 469 652 800 659 587 764 1,037 1,051 712 568 7990
Startwindgeschwindigheit: L . aus Lelstungskenniinie
13enuar | Februar | Marz L Ml 1Junl
1| 08:29 14:26-15:08/42 | 07:59 107:02 07:5608:50/54 | 06:48 | 05:49 06:07-06:47/40 | 04:51
16:00 | 16:54 117:49 19:46 | 20:41 121:30
21 06:29 14:28-15:00M40 | 07:58 | 0700 O7:57 0R:4%/52 | 06:46 1 0538 06:05-06:45/40 | 04:50
16:04 16:56 117:51 19:48 | 20043 |21:31
3|08:28 14:30-15:00/39 | 07:%6 |04:58 07:58- 084951 | 06:43 os.x 06:04-06:439 | 04:49
16:05 | 16:38 | 1752 19:50 l 12132
4| 0820 14:31-15:0038 | 054 | 0656 07:5508:48/499 | 06:41 ms-.u 06:02-06:42/40 | 04:49
16:06 | 47:00 | 1754 19:52 | 20: 121
S 08:28 14:3¢-15:10/38 | 0752 0053 0800084747 | 06:39 10532 06:01-06:41/40 | 04:48
16:08 170 117:5% 19:54 | 2048 12135
6 108:27 14:35:15:1035 | 07:51 106:51 00:0208:46/44 | 06:36 10530 05:59-06:40041 10447
16:09 | 1700 | 17:58 19:55 | 2050 12136
7108:27 14:40-15:11/31 | 0745 | 06:49 0O.04-0R4541 | 0634 | 05:28 05:58-06- 3040 | 04:40
16:10 1705 | 18:00 19:57 | 20053 12197
81 08:27 14:4115:1130 | 07:47 | 06:46 08:07.08:4336 | 06:31 1 05:26 05:57-06:37/40 | 04:46
112 17707 ‘ 1802 19:59 | 20:5) j21:0
01 08:26 14:43-15:11/20 | 0748 08:23-00:30/15 | Ofc4d 08:14-08:41/27 | 06:29 | O5:24 05:57-06: 3039 | 0445
16:13 1705 | 18:04 20:01 | 20:88 1218
10 | 08:25 14:4%15:11/26 | 07:43 08:19-08:42/23 | 06:4) 08:1508:38/2) | 06:27 10522 05:5606:34/33 | 04:45
16:45 mwn | 18:06 120:03 - 1210
11 ) 08:25 14:46-15:11725 | 0741 OM:17-08:44/27 | 06:39 08:18-08:36/18 | 06:24 10521 05:56-06:30/%6 | 044
16:16 13 | 1808 | 20005 S8 12040
12| 08:24 1447151124 | O7:39 08:15-08.44/31 | 0637 08:22-08:308 | 06:22 1 05:19 05:56-06-30/% | D444
16: 75 | 1809 | 20:06 12100 12141
13 08:23 14:4915:11/22 | 07237 00:14-08:47/33 | 0634 106:20 105:17 05:56-06:30/34 | 0444
16:19 177 (Bl | 20:08 j 2102 12142
34 08:22 14:51-15:11/20 | 07235 08:13-084536 | 0432 | 06:17 105:15 05:56-06:2933 | 04:4)
16:21 17:19 1181 120:10 | 2503 12142
15 | 06:21 14:5215:1/19 | 07:33 OM:11-08:50¢3% | 0629 106:15 06:41-06:52/11 | 05:14 05:56-06:27/31 | 04:43
16:22 1 | 1815 1 20012 | 2105 121243
16| 08:21 14:5315:11/18 | 07:31 09:05-08:50/45 | 06:27 106:13 06:39-06:54/15 | 05:12 05:56-06:2/0 | 04:43
16:24 170 11817 | 20:14 nar 121:43
171 08:20 14:54-15:10/16 | 07:29 08:02-08:50/48 | 06:25 106:10 06:36-06:54/18 | 05:10 05:56-06:24/28 | 04:43
16:26 | 1725 | 1819 120:15 12108 12144
18| 08:19 14:56-15:00/14 | 07:27 08:00-08:51/51 | 0622 106:08 06:34-06:5521 | 05:09 05:57-06:24/27 | 04:4)
16:28 br i (Rl | 20:17 j21:10 121
19| 08:17 14:57-15:08/11 | 07225 07:59-08:51/52 | 0&:20 1 06:06 06:32-06:56/24 | G507 05:57-06:22/25 | 043
16:29 17:9 12 | 20:19 1212 121:45
20 | 08:16 15:01-15:05M | 07:2) 07:58-08:52/%4 | 0417 1 06:04 06:31-00:54/25 | 05:06 05:57-06:22/25 | 04:4)
165:11 173 IRLV) | 20:21 j21:13 | 21:45
21 | 08:15 07:20 O7:57-08:5L/% | 06:1% 106:01 06:29-06:57/28 | 05:04 0%:56.0521/23 | 0443
16:33 173 | 1826 | 20:23 | 28:15 1 21:45
22 | 08:14 07:18 07:56-08:51/55 | 05:13 105:59 06:26:06:57/31 | 05:0) 05:59-06:20/21 | 0443
1635 173 | 1828 | 20:25 | 21:16 | 21:45
21| oa:1y 07:16 07:56-08:51/55 | 05:10 1 05:57 06:24-06:564/32 msm 05:55-06: 1819 | 04:43
16:37 | 872 | 1830 1 20:26 1:18 | 21:496
24 | 08:11 1 07:14 07:56-08:51/55 | 05:08 105:55 06:21-06:55/34 IM 06010617716 | 044
16:38 1 11 | 20:26 |2 121196
25 | 08:10 07:12 07:55-08:50/88 | 05208 1 05:53 06:19-06:5%/36 IM'” 06:02-06:16/14 | 0644
16:40 1741 |18 120:30 12:2 12140
26 | 08:08 07:99 07:55-08:51/56 | 06:0) | 05:50 06:17-06:54/37 | 058 06:03-06:14/11 | 0444
16:42 174 | 1835 200 |2 | 21:46
27 | oo:07 0707 07:56-00:51/55 | 0800 1 05:40 06:15-06:50/38 | 0456 06:06-06:120 | 04:45
16:44 (Ve | 18:37 1 20:34 1 21:24 121:4%6
28 | 08:06 07:05 07:55-08:50/55 | 05:58 1 05:46 06:13-06:52/39 | 0445 10445
| 16:46 1747 11E» | 20:35 | 21225 121:45
29 | 08:04 | 06:55 105:44 O6:11-06:30/29 | 0454 | 0440
| 16:48 11941 | 20:32 | 21:26 | 21:45
30 | 08:02 | 06:53 1 05:42 06:09-06:4940 | 0453 104:47
16:50 | 19:43 1 20:39 125:08 12145
31 | o8:01 | 0651 I | 0452 1
16:52 | 19:44 1 25:29 1
Sonnenschemnstunden | 252 24 1367 1419 1492 1508
Anzabd Minuten mit Schatten s18 B L] 812 0
Tabellen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
TagimMorat  Sonnenaufgang  (SS:MM) MW)WW&M)WNM
Sonnenuntergang (SS:MM) (SScMM) {S5:MM) Schattenende/Minuten mit Schatten
WAIRO 12737 | EMD frternatonal A'S, Tel 45 96 I5 4 44, whow eond o, wrogenst o soosenw WINAPRO .

117-SCHATTEN-2019-10
Schattenwurf-Immissionsgutachten Windpark Werder/Liibz Seite 497 von 507



Wind

L
180926_Werder-Liibz_I1  VWindpark Werder

SHADOW - Kalender pro WEA
Berechnung: GB_Werder/LibzWEA: 8 - W7

Voraussetzungen fir Berechnung des Schattenwurfs

e OB N SV E W N e

L= -

NRNGNEGNENEN

13

%
P2l
b
2

3
p

!
Anzabl Minsten mit Schatten

04:57

¥BESkBEBREE

06:17-06:19/2

06:14-06:22/8%
“:U-M:Wu

213

05'07 06:11-06:26/15

2130

05:08 08:11-06:20/17

229

05:09 06:05-06:29/20

2.2

05:11 05:08-06:30/22

21:26

05:12 06:08-06:32/24
06:08-06:30/25
06:08-06:31/2%

EEER
28k

235
05:14
a3
05:15

05:25 04:06-06: 4135
510

| August

05.27 06:06-06:42/36
M 06:06-06:4)/37
?ﬁ.n 06:07-06:45/38
g}g: 06:08-06:47/3%

| 05:33 06:08-06:47/35
| 2100

20:59
05:38 06:10-06:51M1
2057
05:40 06:11-06:5140
20:88
0542 06:13-06:52/39
W53
05:43 06:15-00:5540

20:49

05:47 06:18.06:57/2%
20:47

05:49 06:19-06:58/39
20:45

05:50 06:21-07.0003%
05:52 06:23-07:01/38
20041

05:54 06:24.07:01/37
20:3%

05:56 06:26-07/01/35
20236

05:57 06:26.07:00/34
210204

05:59 06:29-07.001/32
20:32

06:01 06:31-07:04/30
20:30

06:00 06:34-07:0127
20:28

06:04 06:34-02:00/26
| 20:25

| 0606 06:36-07-00/24
120:3

0608 06:38-06: 5921
20:21

06:09 06:39-06:57/18
218

06:11 00:41-06:56/15
20:16

06:43 06:43-06:54/11

975

20:51
05:45 06:16-06:-56/40 |

Dennis Kramer / dennis_kramer i1 7-wind_ de
T -
28.01.2019 15:06/3.2.737

Sonnenscheirmmatracheinichiet S (Mitiere tgiche Sonnmenstunden)

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
139 232 3.70 575 8.12 7.70 7.33 7.20 5.12 348 1.79 1.03
Betriebsdauer je Sektor
N NNO ONO O OS50 550 S SSW WSW W WNW NNW Summe
407 284 469 652 S00 659 587 764 1,037 1,051 712 568 799
| SeptembdOktober | November | Dezember
10620 10712 | 07:10 07:4908:11/22 | 06:04 14:26-14:53/25
20004 | IBSS | 16:42 | 1558
106:22 | O7:14 08:S8-09:1/14 | 07:42 07:53-08:07/14 | 0006 14:28-14.54/26
§ 2002 184 16:40 | 15:57
08 07:16 0854091521 | 07:34 0807 14:27-14.55/28
| 20:00 1847 | 1638 | 15:57
| 0525 O7:18 08:52-09:17/25 | 07:16 | 08:09 14:26-14:55729
119:57 1044 | 16:36 | 15:56
| 0827 07:20 08:48-09:19/31 | 07:18 | 06:10 14:25%-24:56/31
| 19:55 1842 | 16:4 | 15555
10629 | 07:21 0842020038 | 07:19 | 06:11 14:22-14:56/04
119:52 |18 1 16:2 | 15:55
10630 |02 0835-09:21042 |07 | O8:1) 14:21-14:57/%6
119:50 |18 | 1630 | 15:54
10532 07:25 06:27-092184 | 07:23 | 06:14 14110 34:57/38
| 19:48 183 I 16:29 11554
| 064 07:27 OM:34-05:22/40 | 07:25 | 08:1% 14:18-14:52/%%
| 1945 mx | 16:27 | 15:54
| 0536 07:39 0833-0%:2N51 IW:N | 08:16 14:17-14:58M1
| 1949 1530 16:25 | 15:53
| 0837 OF:30 08:31-09:2WS2 | 07:29 | 08:17 14:18-14:55M41
11990 18:28 ’ 16:23 | 15:53
05:39 0732 08:30-092WSY | 0731 | 08219 14:17-19:55M42
§19:38 1825 | 16:22 | 15:53
10541 O7:34 08:2909:2W54 | 07:3) [ 08:20 14:17-14:55/2
| 19:38 1823 I 16:20 | 15:53
| 06243 07:36 08:28-09:2N55 | 0738 | D821 14:17-35:00/43
119:3 18 | 16:18 11553
| 0644 0738 08:28-0%:2%55 }07:& | 08:22 14:1715:00/43
10 18:18 16:17 | 15:53
[ 0646 | O7:40 08:27-09:2%5 | 07:38 [ 08:22 14:17-35:00/44
115:28 | 1816 I 16:15 | 1553
10648 | 07:41 08:27-092/56 | 07:40 | 08:23 14:10-15:00/44
(1926 | 1814 | 16114 | 15:53
[06:50 | O7:43 08:27-09:22/55 | 0792 | 08:24 14:16-15:00/45
119:23 |l | 16:13 | 15:53
1056:51 [ O7:45 0827092356 | 07:44 | 0825 14:16-15:00M46
11921 | 1809 | 1611 | 1554
10653 | 0747 08:28-09:22/54 | 07:46 | 0825 14:17435:0046
[19a8 | 1800 16:30 | 15:54
| 0655 0749 08:2809:22/54 | 0747 | 0826 14:17-15:0046
| 116 1805 16:08 | 1554
J08:57 | 0758 06:2909:22/53 | 0740 143714404 | 08:27 14:18-15:0446
f19:13 |1 16:07 | 15:55
JO5:58 | O7S3 08:30-09:22/52 | 07:51 14:34-14:45/11 | 0827 14:18-15:04/48
11911 |18 | 16:06 | 15555
107:00 | 07:55 0O:31-09:21/50 | 07:53 14:3014:47/14 | 06:28 14/18-15:04/46
11909 | 1738 | 16:05 | 15:56
0702 | O&SS 0733082148 | 07:54 14:32-14:48/10 | 08228 14:20-15:08M8
119:06 | 16:%% 16:04 | 15:57
| 07:04 05:58 07:35-08:20045 | 07:56 14:32-14:50/18 | 0828 14:20-15.05M45
| 19:04 16:5% 16:03 | 15:57
107:05 | 0700 O7AZO81937 | 02:50 14:31-14:50719 | 0028 14:21-15:06/M48
1901|162 16:02 | 1558
107207 | 0702 07408168735 | 07:59 14:31:14:5120 | 08:29 14:22-15.0604
15 | 1650 16:01 | 15:59
107:09 | OF04 O7440R17/33 | 08:01 14:30-14:5222 | 08:29 14:24-15:074)
1856|1648 16:00 | 16:00
107:11 | 07:06 07:4508:1530 | 08:03 14:30-14:512] | 06:29 14:25-15:0742
a5 | 1646 15:59 | 16:08
l | 0708 0747081326 | 08:29 14:26-15:00042
16094 | 16:02
1% 9 20 1238
o 13123 15 1253

Tabeflen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

TagimMorat  Sonnenaufgang  (SS:MM)

RO LTIV | EMND Dntermatonal AS, Tel 45 96 35 44 4 wew oonl 08, wncbrogenst o

117-SCHATTEN-2019-10

Sonnenuntergang (SS:MM)

M(W)mm&m)mﬂm

(SscMM)

{SS:MM) Schattenende/Minuten mit Schatten

Schattenwurf-Immissionsgutachten Windpark Werder/Libz

souxsws e WINAPRO .

Seite 498 von 507



Wind

Sgmae S g LA
180926_Werder-Liibz_IT  Vindpark Werder 117-Wind GmbH & Co. KG
o Am Westersielzug 11
DE-25840 Friedrchstadt

Denvis Kramer / dennis. kramer 41 7-wind de
28.01.2019 15:06/3.2.737

SHADOW - Kalender pro WEA

Berechnung: GB_Werder/LUbzWEA: 9 - W8

Voraussetzungen fiir Berechnung des Schattenwurfs 5000 wmsvchenianet § (Maers igiche Sonmenstinden)

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
139 232 3.70 575 8.12 7.70 7.33 7.20 5.12 348 1.79 1.03
Betriebsdauer je Sektor
N NNO ONO O OS50 550 S SSW WSW W WNW NNW Summe
407 284 469 652 S00 659 587 764 1,037 1,051 712 568 799
13enuar | Februar |Mirz | Apeit 1Ml 1Jeni
1] 08:29 117133416 | 07259 | 0TI | 0648 | 0540 1 04:51 20014-20:49135
16:03 1654 | 17:49 | 146 | 2041 |28
2] 068:29 13:1813:3015 | 0757 | 07:00 | 0646|0538 104:50 20:14-20:50%
16:04 ' 165 |15 1948|2042 {2
3]06:28 1320-13:3Y13 | 0756 | 06:58 0643 |05 | 0%:49 &.52-10550
16:05 |16:38 1152 1950 |20 120132 20:16-20:50704
4| 08:20 13:21-13:31/10 | 0254 | 06:56 054 0534 1 04:48 20:17-20:57)40
16:06 |16:5%  [17:54 1952 [ 2046 {211
s onu 124133006 | 0752 | 0683 07:19-07:22/3 | 063 | O5cn | D4:48 20:17-20:59/42
16 |1708 11256 195 |04 120135
6 0017 107:50 | 06:58 07:1507:27/12 | 0636 | 0530 20011-20019/8 | 04:47 20018-21:00/42
16:09 [10) | 17:se 11955 2050 | 21136
710827 [ 0748 | 06:49 07:13-07:29/16 | 0634 | 0528 20:06-20:21/12 | 0%:46 20:15-21:00/41
16:10 | 1705 | 18:00 | 4957 j20cst 1289
8| 08:27 107:47 | 06:46 07:10-07:20/1% | 0631 | 05:26 20:08-20022/14 | 04:46 20:20-21:01/41
10:12 1707 |02 19:55 | 2053 j21:38
9| 08:26 0748 | 06:44 07.08-07:31/23 | 0629 | 0524 20:08-20:2%17 | 0445 20:21-21:02/41
16:13 170 | 2001 2058 j21:08
10 | 08:25 0743 | 0641 07:0507:3025 | 0627 | 05:22 20:07-2026/19 | 0645 20:21-21:02/41
16:45 7 | 1806 2003 | 057 121:30
11 | 08:25 0241 | 0639 07040731727 | 0624 0521 20006202721 | 04:44 20:23-21:0040
16:16 1:13 | s 2004 j 2058 |21:%0
12 | 08:24 07:39 | 06:37 UF.02-07:30028 | 0622 | 0519 200062028022 | 04:44 20:34-21:0090
16:18 17:5 | 1809 006 | 2100 12141
13| 08:23 07:37 | 0634 07:04-07:30029 | 06:20 | 05517 20:0520: 2924 | 04:44 20:30-21:04704
16:19 177 jen 2008 | 2102 1 20:42 20:24-20:29/5
i) 08:22 07:3% | 06:32 07:01-07:3029 | 0817 | 0515 20:05-20030/25 | 04:4) 20030-21:04/M
16:21 17:19 | 1803 20010 | 2400 120:42 20:27-20:28/1
15 | 06:21 07:33 | 0629 07.00:07:29/29 |06:15 | 0514 20:05-20:32/77 | 04:43 20:31-21:05/34
16:22 72 |18 012 juLs | 21:43
16 | 08:21 07:31 | 06:27 06:59-07:29/30 | 061y | 05012 20:05-20032/27 | 04:43 20031-21:05/34
16:24 17223 187 | 20034 2107 12143
17 | 08:20 07:29 | 06:25 06:58-07:28/30 | 0630 | 05210 20:06-20:33727 | 04:43 20:31-21:0574
16:26 1175 | 18:19 120:45 | 2508 12144
18 | 08:18 107:27 | 06:22 06:57-02:27700 | 0608 IM 20:06-20:34/28 | 04:4) 20:31-21:06/35
10:20 1727 |\ |20017 2810 | 2144
19| 08:17 07:35 | 06:20 06:56-07:2529 | 06006 | 05207 20:06-20:4/28 | 04:43 20:32-21:06/34
16:29 17:39 |18 209 12 | 20145
20 | 08:16 07:22 | 06:17 06:57-07:2326 | 0604 | 0506 20:06-20:34/28 | 04:4) 20032-21:0604
16:11 17:31 |18 207 j21:1 | 21:45
21 | 08:15 07:20 | 06:)5 05:56-07:21/25 | 060} | 05004 20:07- 2023528 IO‘:G! 20:32-21:0674
16:33 1733 | 18:26 20223 f0as 2145
22 | 08:14 0718 | 06:02 0&:57-07:2023 | (U5:59 | 0500 20:07-20:41/34 | 04:43 20:33-21:07/34
1635 1755|1828 205 2118 | 21:45
23| o8:13 016 | 06:30 O6:58-07:20/22 | 0587 | 05001 20:07-20:4N/36 | 04:43 20:33-21:07/M4
16:36 15737 | 18:30 120226 | 2118 | 21146
24 | 0811 107:34 | 06:08 06:58-07:18/20 |05:55 | 0500 20:00-20:4537 | 04:44 20:32-21:07/735
16:38 11739 | 1R 1208 (2109 | 21:46
25 | 08:10 07:12 | 06:05 O6:59-07:12/18 | 0552 | O0S) 20:06-2004y37 | O4:44 20:33-21:0838
16:40 174 1832 12030 11 12146
26 | 08:08 07, 06:00 07:0007:14/14 | 0550 | 0458 20:10-20:47737 | 04:44 20:33-21:07/4
16:42 1743 18:35 R (a2 | 21146
27 | oo:07 0707 06:00 07:04-07:10/6 | O5:48 | 056 20010- 204008 | 0445 20:34-21:00004
16:44 1745 1837 04 |26M | 2146
28 | 08:05 ores 05:58 O5:46 | OS5 200012048737 | 0445 2003321077
| 16:46 747 18:39 120235 |25 | 21:45
29 | 08:04 06:55 | 0544 | 04:54 20:12-20.45/07 | 04:46 20-04-21:08/34
| 16:48 19:41 2087 28 1 21:45 20:29-20:334
30 | 08:02 06:53 05:42 | 0453 200032008036 | 04:47 20:34-21:07/33
16:50 1943 2000 1208 121:45 2028200335
31 | o8:01 06:51 | 0452 20:13- 20495 |
16:52 19:44 j21:9 1
Sonnenschenstunden | 251 4 w7 419 142 | 508
Araa Miouten mit Schatten L] o 50 ™ 105

Tabeflen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag Im Morat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

(SscMM)

RO LTIV | EMND Dntermatonal AS, Tel 45 96 35 44 4 wew oonl 08, wncbrogenst o

117-SCHATTEN-2019-10

Schattenwurf-Immissionsgutachten Windpark Werder/Libz

M(W)mm&m)mﬂm

{SS:MM) Schattenende/Minuten mit Schatten

2901 2015 09:26 / %63

windero @

Seite 499 von 507



Wind

L
180926_Werder-Liibz_I1  VWindpark Werder

SHADOW - Kalender pro WEA
Berechnung: GB_Werder/LUbzWEA: 9 - W8

Voraussetzungen fiir Berechnung des Schattenwurfs

e OB N SV E W N e

L= -

13

%
P2l
b
2

i

AnzaN Mirsten mit Schatten

Tabeflen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

1l
0‘.4; 20:27-21:08/41
04:48 20:27-21:00/48
214
04:49 20:26-21:07ML
2144
0! 50 20:25-21:0742
0! sn 20:25-21:00/42
43
01 51 20:25-21:06M1
42
04 52 20:25-21:06/41
214
‘9 20024-21:05M41
21:41
g’ 54 20:124-21:0440
g‘ 255 20:23-20:58/35
04:56 20:22-20:50/36
21:39
04:58 20:22-20:54/38
21:38
04:59 20:21-20:58/27
2137
05:00 20:21-20:57/3¢
21:36
05:01 20:20-20:57/37
21:35
05 03 20:19-20:56/37
134
os 04 20:1920:57/38
2R
os.os 20:1%-20:56737
pits)
'07 20:18-20:55737
2130
05:00 20:17-20:54/37
229
05:09 20:17-20:53/36
w7
05:11 20:17-20:5104
21:26
05:12 20:16-20:44/28
21:35
05:14 20:17-20:4528
aHn
05:15 20:16-20:44/28
a2
05:47 20017 20:44/27
21:20
05:18 20:16- 2004V
21:18
05:20 20:16-20:4327
87
05:22 20:16-20:4125
115

2L
D!GIB 20:16:20:41725
2114

i
Im:” W16 200923
21:12

1510
1081

TagimMorat  Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

| August

OS.& 20:16-20:38/22
m 20:16-20:37/21
2108

05:30 20:17-20:36/19
w07

05:31 20:17-20:3%16
2108

1 05:33 20:19-20:32/13
0

|

105235 20:19-20000/11
a0

05:36 20:22-20.8'6
2055

05:38
20:57
05:40
0542
153
0543
20:51
05:45
20:49
05:47
20:47
05:49
20:45
05:50

20043
05:52
20041
05:54
2038
05:55
2023
05:57
W
05:59
20:2
0601
2030

2:27

:

HE

20:21
06:09
218
06:11
20:16
06:43
2014
06:15
20:11
06:16

20:09
06:18
20:07
459

(SscMM)

Dennis Kramer / dennis_kramer i1 7-wind_ de
T -
28.01.2019 15:06/3.2.737

Sonnenscheirmmatracheinichiet S (Mitiere tgiche Sonnmenstunden)

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
139 232 3.70 575 8.12 7.70 7.33 7.20 5.12 348 1.79 1.03
Betriebsdauer je Sektor
N NNO ONO O OS50 550 S SSW WSW W WNW NNW Summe
407 284 469 652 BS00 659 587 764 1,037 1,051 712 568 799
| September 1Oktober | NovembetOezember
| 06:20 07:12 07:41-08:10/29 j07:10 | 0&:04
1 20:04 151 11642 | 1558
| 0622 07:14 07:41-00:00928 |07:12 | 0006
| 2002 18:49 11640 | 15:57
063 07:16 07:42-08:09/27 |07:14 | 0807
| 20:00 18:47 J1638 | 1557
| 0525 07:18 07:45-00:08/24 | 0716 | 08:09
119:57 18:44 11636 | 1556
| 0827 07:20 07:45-08:07/21 (0717 | 0&:10
| 19:55 18:42 11634 | 1555
| 06 07:21 07:48-08:06/10 | 07:19 | 0811
119:52 18: 16 | 1555
1 06:30 07:23 07:50-08:04/14 JO7:21 | O8:1) 1M12-2%:90/8
| 19:50 18! 116230 | 1554
105:32 07:25 07:52-08:049 10723 | 06:14 13:0013:1%/10
| 19:48 z j16:28 | 1554
| 064 or:2z 107:25 | 0818 1%:08-33:20/13
| 19:45 18:32 11627 |15
| 0536 07:29 107:27 | 0816 100743215
| 1949 18:30 1625 | 15553
| 0837 07:30 107:29 | 08:17 13:08-13:24/16
11940 18:28 1623|1883
| 06:39 0r:32 |07 | D8:19 13:07-13:25/18
|19:38 125 11622 | 1553
| 0541 07:34 10733 [08:20 13:07-13:27120
| 19:38 18:23 1620|1593
| 06243 07:36 107:35 | 0821 1:07-13:2%22
[19:3 18:21 j16c8 | 1553
06:44 07:38 107:36 | 0622 13:0733:30/73
150 18:18 [16:17 | 1553
| 0546 107:40 107:38 [ 08:22 13:08-13:34/23
|15:28 | 18:16 1615 [ 1583
| 0648 07:49-08:01/12 | 07341 107:40 | 068:23 13:07-43:24/24
119 | 18:14 11614 | 15:5)
[ 06:50 O7.47-08:0417 | 07:4) |O7:42 | 0824 13:07-13:32/25
119:23 | 1811 [16c12 | 1553
1 05:51 07:45-08:05/20 | 07:45 107:44 | 0825 13:0812:3025
1921 | 18:00 1611 154
| 06:53 0743080522 | 07:47 107:96 | 08225 13:09-13:34/25
11918 | 18:07 116010 | 1554
| 05:55 07:A2C8.06/24 | 0749 0747 | 0826 13:09-13: 3425
| 116 | 18:05 | 1608 | 15554
| 05:56 07:4208:06/24 | 07:51 10749 | 08:27 13:10-23:35/25
| 19:13 1 18:0) 11607 [15SS
| O6:58 07:40-02:06/26 | 07:5% 107:51 | 0827 1310133828
e | 18:00 11606 | 1555
107:00 07:4008:08/28 |07.55 107:5) | 06:27 12:10-13:35/25
1 | 17:58 11605 | 1556
[ 0702 0740020029 | 06:56 JO7:54 | 0628 13:11-03:3608
| 19:06 | 16:56 116204 | 1557
| 07:04 07:40-0R:10/30 | 06:56 10756 | 0828 131241306
119:04 16:54 11603 | 1557
107:05 07400810030 | 07:00 107:S8 | 0828 1N12-13:06/04
| 19:01 1652 1602 | 15ss
10707 0740081030 | 07:02 10759 | 06:29 1313133623
|15 1 16:50 11601 | 1599
107:09 O7:40-08:10/%0 | 07:04 10801 | 0629 1X:14-13364/02
| 1856 | 16:48 1600 | 1600
107:11 07:41-08:1029 | 07:06 108:03 | 06:29 1X:15-13:35720
a5 16:46 11559 |60l
l 07:08 | | 08:29 13:16-13:35/19
16:44 ] | 16:02
1= e 1260 1238
51 10 n

RO LTIV | EMND Dntermatonal AS, Tel 45 96 35 44 4 wew oonl 08, wncbrogenst o

117-SCHATTEN-2019-10

Schattenwurf-Immissionsgutachten Windpark Werder/Libz

MmsmmmM)mmm
{SS:MM) Schattenende/Minuten mit Schatten

souxswxsim  WINAPRO .

Seite 500 von 507



Wind

Ll o e g I e
180926_Werder-Lilbz_I1  Windpark Werder 117-Wind GmbH & Co. KG
o Am Westersielzug 11
DE-25840 Friedrichstadt
Dennis Kramer / dennis_kramer@i1 7-wind. de
28.01.2019 15:06/3.2.737
SHADOW - Kalender pro WEA

Berechnung: GB_Werder/LibzWEA: 10 - W9

Voraussetzungen fiir Berechnung des Schattenwurfs

OB N SV Es W N e

L= -

13

n

B %

g 2 B 88

i

Sonnenschenstunden
Araa Miouten mit Schatten

i
|
|

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
139 232 3.70 575 8.12 7.70 7.33 7.20 5.12 348 1.79 1.03
Betriebsdauer je Sektor
N NNO ONO O OS0 550 S SSW WSW W WNW NNW Summe
407 284 469 652 800 659 587 764 1,037 1,051 712 568 7990
13enuar | Februar |Mirz | Apeit 1Ml 1Jeni
08:29 10001-10:1/12 |07 | O7Q | 0648 | 0540 1 04:51 20008-20:53M45
16:03 | 16554 | 1749 | 146 | 2041 | 2130
06:29 10.03-10:1129 | 0757 | 07:00 | 0646|0538 104:50 2009 20:54/45
16:04 16:5% | 172:%0 1948 (2000 {2
06:28 0756 | 06:38 0643|052 | 04:49 20:10-20:55/45
16:05 | 16557 11252 1950 2004 1232
08:20 | 054 | 06:55 0641 0534 20004-20:12/8 | 04:48 20:11-20:55/44
16:06 | 1658 (1754 1952 2046 21
08:28 o752 | 0683 06:39 | 0532 20:02-20016/14 | D448 20013200560
16:08 | 1708 112:56 1954|2048 121135
08:27 107:50 | 06:58 | 0636 | 0530 20:00-20:17/17 | 0447 20014-20:57/4)
16:09 110 | 1nss 11955 |20 | 21136
08:27 | 0745 | 0648 |06 0528 19562001900 | 04:40 20:14-20:57/4)
16:10 | 1705 | 18:00 | 49:57  f20cs) 1289
08:27 10747 | 06:46 0631 | 05:26 19:58-20:20/2) | 04:46 20015-20:58/43
10:12 1707 |02 19:55 | 20:5) j21:37
126 0748 | 0644 0629 | OS54 19:58-20:2325 | 0445 200152005843
16:13 1705 | 1804 20000 2058 j21:08
08:25 0743 | DeAL 0627 10522 1957200427 | D445 20016205842
16:45 7 | 1806 2003 | 057 12139
08:25 0241 | 0639 07.00-07:06/3 |06 0520 1956200529 | 04:44 20017-20:59/42
16:16 1:13 | s 2004 2058 |21:%0
08:29 07:39 | 06:37 07.0007:099 | 0622 | 0519 19:5620:27/31 | 04:44 20:18-21:00042
16:18 17:5 | 1809 006 | 2100 121:41
08:23 0737 | 0634 06:58-07:00/12 | 06:20 | 05:17 19:56-20 2037 | 04:44 20:17-20:59/42
16:19 177 jen 2008 | 2102 {2141
08:22 | 06:32 06:56-07:02/16 | 0617 | 0515 19:55-20:030/38 | 06:43 20018-21:00M2
16:21 17:19 | 1803 20010 | 2403 1214
08:21 07:33 | 06:29 06:5307:11/18 | 0615 [ 0514 10:56-20:32/36 | 04:43 20019210001
16:22 72 |18 12 jus | 21:43
08:20 or3t | 06:27 06:53-07:12/19 | 06:13 | 05012 19:55-2003338 | 04:43 20019-21:0042
16:24 17223 187 | 20014 | 2107 12143
08:19 07:29 | 06:25 0&:52-07:31/19 | 06&10 | 05210 1956203509 | 0443 20019-21:0142
16:26 147:5 | 1819 120:15 | 2108 12144
107:27 | 06:22 06:53-07:51/18 | O608 | 0509 19:57-20:36/39 | 04:4) 20:20-21:0141
o0 1727 |12 j20017  21:10 | 21244
08:17 0725 | 06:20 05:52.07:10718 | 06006 | 0507 10:56-20:37M1 | 0443 20:30-21:01M1
16:29 1729 |2 209 12 12145
08:16 07:22 | 06:17 06:55-07:09/16 | 0604 | 0506 19:57-20:35/42 | 04:4) 20220-21:01M41
16:31 17:31 | 1824 207 j21:1) | 21:45
08:15 07:20 | 06:)5 05:54-07:07/13 | 0601 | 05004 19:58-20:41/4) IO‘C! 20:20:21:01/41
16:33 1733 | 18:26 j20:23  feas 20145
08:14 07:18 | 06:12 O6:S6-07:05/9 |05:59 | 0503 19:50-20:41/4) | 04:43 20:21-21:0241
1635 1.5 1828 j20:24 2118 | 21:45
08:13 orie | 0610 | 0557 | 05001 19:59-2004544 | 04:43 20:21-21:02M41
16:36 15737 | 18:30 120226 | 2118 | 2146
08:11 107:14 | 06:08 105:55 | 05200 20:00-20:44/44 | 04:44 20:21-21:0241
16:38 14739 | R 1208 [21:19 | 21146
08:10 o1y | 06:05 10552 | O059 200120454 | 0444 20:71-21:0042
16:40 174|183 12030 11 12146
08:08 07, 0550 | 0458 20:00- 204544 | 0444 20:71-21:00/42
16:42 1743 18:35 2R a2 | 21146
08:07 0707 06:00 0548 | 0456 20:00-20047/44 | 04:45 200212100042
16:44 1745 1837 0.4 2 | 21:46
08:05 ores 05:58 O5:45 | OS5 20:04- 2048084 | D445 2021210342
| 16:46 4 18:39 120235 |25 | 21:45
| 08:04 06:55 JO5:44 0454 20052040040 | 0446 20-22-21:0442
| 16:48 19:41 2087 28 12145
08:02 06:53 05:47 | 04253 20:06-20:51M45 | 04:47 20:71-21:00/42
16:50 1943 2000 e 121:45
08:01 06:51 | 0452 20:00-20:52M45 |
16:52 19:44 21209 1
251 4 w7 419 12 1508
n o 17m 0 wmn 1268

Tabeflen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

TagimMorat  Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

M(W)mm&m)mﬂm

(SSMM) {55:MM) Schattenende/Minuten mit Schatten

WOFRO T2 TIT | END Drternatonal A5, Tel +45 96 I5 H M, www oond R, weeogienst o 29012015 0926 / 471

117-SCHATTEN-2019-10

Schattenwurf-Immissionsgutachten Windpark Werder/Libz

windero @

Seite 501 von 507



Wind

L
180926_Werder-Liibz_I1  VWindpark Werder

SHADOW - Kalender pro WEA
Berechnung: GB_Werder/LibzWEA: 10 - W9

Voraussetzungen fiir Berechnung des Schattenwurfs

AnzaN Mirsten mit Schatten

13all

04:47 20:21-21:0342
ou: 20:21-21:04/43
349 20:21-21:03/42
ouo 20:21-21:00/42
33’) 20:21-21:0342

0: 51 20:21-21:00042
0‘52 20:21-21:0042
214

‘9 20:19-21:03/44
21:41
04:54 20:18-21:0045
21:40
04:55 20:17-21:0245
1:39
04:56 20:17-21:02/45
21:39
04:58 20:16-21:01/4%
21:38

e OB NSV s e

L= -

13 gl; 0:15-21:0045

34| 05:00 20:14-20:5844
21:36

15| 05:01 20:13-20:56/43
21

16 05 m 20:12-20:50/44

7 ? : 20:12-20:56/44

" os.os 0:11-20:55/44
21

" '07 20:10-20:54/44

2130

05:08 20:09-20:53/44

229

21 | 05:09 20:09-20:5243

wx

2|05 g 20:08-20:5143

pal as 12 20:07-20:50/43
24

M (275 ;; 20:07-20:49/42

25 | 05:15 20:07-20:47M0
a2

26 | 05:47 20.07-20:46/39
2

2

»

22

nz;sin 20:07-20:40/33
n Im 129 20:06-20:30/12

| 510
1797

| August

05.26 20:07-2037/30

znui 20:07-20:35/28

le) 20:07-20:0/ 27
06

g}:)l 20:07-20:2/25

| 05:33 20:08-20:31/23

| 2103

105:35 20:00-20:27/18

21:01

05:36 20:10-20:26/16

20:59

05:38 20:12-20:04/12

205,

20:15-20:20¢%

Dennis Kramer / dennis_kramer i1 7-wind_ de
T -
28.01.2019 15:06/3.2.737

Sonnenscheirmmatracheinichiet S (Mitiere tgiche Sonnmenstunden)

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
139 232 3.70 575 8.12 7.70 7.33 7.20 5.12 348 1.79 1.03
Betriebsdauer je Sektor
N NNO ONO O OS50 550 S SSW WSW W WNW NNW Summe
407 284 469 652 BS00 659 587 764 1,037 1,051 712 568 799
| September 1Oktober | NovembetOezember
| 06:20 07:12 07:39-07:49/10 j07:10 | 0&:04
12004 18:51 11642 | 15558
1 06:22 07:14 07:40-07:46/6 07:12 | 0006
| 2002 18:49 11640 | 15:57
§05:23 07:16 o4 0807
| 20:00 18:47 1638 | 1557
| 0525 0718 jor:16 | o808
119:57 18:44 11636 | 1556
| 0827 02:20 107:17 | 0810
| 19:55 18:42 11634 | 1555
1 06:29 o 107:19 |08l
119:52 18: 16 | 1555
10630 02 jora  |oen
| 19:50 18:37 116230 | 1554
10532 07:25 10723 | 0814
| 19:48 z j16:28 | 1554
| 064 or:2z 0725 | oes
| 19:45 18:32 11627 |15
| 0536 07:29 107:27 | 08216 09:52-20:009
| 1949 18:30 1625|1553
| 0837 07:30 107:29 | 08:17 09:52-10:04/12
11940 18:28 | 1623 1553
| 06:39 0r:32 |07 | D8:19 09:51-10:05/14
|19:38 125 11622 | 1553
| 0541 07:34 107:33 [ 08:20 09:51-10:06/15
| 19:38 18:23 1620|1593
| 06243 07:36 107:35 | 08:21 09:51-10:00/16
[19:3 18:21 j6s 153
| 0644 07:38 | 07:36 INI 09:51-20:08/17
j1&n 18:18 | 1617 15:53
| 0546 107:40 107:38 [ 08:22 09:51-10:09/18
|15:28 | 18:16 1615 155
| 0648 {0741 107:40 [ 08:23 09:52-20:30¥18
119:26 | 18:14 11634 | 15:5)
| 0649 | 07:43 |O7:42 | 0824 05:51-10030019
119:23 | 1811 [16c12 | 1583
1 06251 107:45 107:44 | 082S 09:52-00:14/19
11921 | 18:00 1611 154
| 0453 | 07:47 107:%6 | 08225 09:53-1003219
11918 | 18:07 116010 | 1554
| 05:55 07A2O7:%V8 | 0749 0747 | 08226 09:52-10:12/20
| 116 | 18:05 | 1608 | 1554
IN‘S 07:4007:52/12 | 07:51 10749 | 08:27 09:5)-10:13720
| 19:13 | 18:03 11607 1SS
| O5:58 07:37-07:5316 | 07:53 107:51 | 0827 09:53-10:13/20
e | 18:00 11606 | 1555
107:00 07:3607:5¥17 | 07:55 107:5) | 06:27 09:54-10:13/19
1 19:08 | 17:58 11605 | 1556
mm 07:3507:5419 | 06:56 |O7:54 | 08228 09:55-10:141%
| 16:56 116204 | 1557
|°7=ﬂ) 07:3507:54/19 | 06:58 0756 | 0828 09:55-10:1419
119:04 16:54 11603 | 15:57
l07:05 07:34-07:5319 | 07:00 107:S8 | 0828 05:50-10:14/18
| 19:01 1652 1602 | 15ss
1 07:07 O73A-07:52/18 | 07:02 10759 | 08229 09:57-00:34/17
|15 1 16:50 11601 | 1599
107:09 O2A5O7:SULT | 07:04 j0801 | 08:29 09:58-10:14/16
| 1856 | 16:48 1600 | 1600
107:11 07:3707:51/14 | 07:06 10802 | 0629 09:59-10:34/15
a5 16:46 11559 |00
l 07:08 | | 08:29 10:00-10:14/14
16:44 ] | 16:02
1= e 1260 1238
159 16 0

Tabeflen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

TagimMorat  Sonnenaufgang  (SS:MM)

RO LTIV | EMND Dntermatonal AS, Tel 45 96 35 44 4 wew oonl 08, wncbrogenst o

117-SCHATTEN-2019-10

Sonnenuntergang (SS:MM)

M(W)mm&m)mﬂm

(SscMM)

{SS:MM) Schattenende/Minuten mit Schatten

Schattenwurf-Immissionsgutachten Windpark Werder/Libz

souxswxsim WINAPRO .

Seite 502 von 507



Ll o e g I e
180926_Werder-Lilbz_I1  Windpark Werder 117-Wind GmbH & Co. KG
o Am Westersielzug 11
DE-25840 Friedrichstadt
Dennis Kramer / dennis_kramer@i1 7-wind. de
28.01.2019 15:06/3.2.737
SHADOW - Kalender pro WEA

Berechnung: GB_Werder/LUbzWEA: 11 - W10

mwsmmm
Voraussetzungen fir Berechnung des Jan Feb Mir Apr Mal dn i A Sep Okt Nov Dez

139 232 3.70 575 8.12 7.70 7.33 7.20 5.12 348 1.9 1.03

Betriebsdauer je Sektor
N NNO ONO O OS0 550 S SSW WSW W WNW NNW Summe
407 284 469 652 S00 659 587 764 1,037 1,051 712 568 799
13anuar | Febrwar |Mirz | Apeit 1 Mal | Jund
110829 107259 0702 0648 | 0540 19:18-20:05/M47 | 0458 19:48-20:37/49
16:00 11654 17 | 1946 | 20:41 2130
210829 107:57 10700 1 05:38 19:18-20:05/47 | 04:50 19:50-20:39/4%
6 1165 1% 1948 { 20043 213
3|068:28 0756 | OmS8 0643 05:36 19:18-20:05M47 | 0145 19:50-20:3%4%
16:05 (1658 |18 150 200 w3
40820 JONS4 0855 0641 05:34 19:10-20:05M7 | 04:48 19:50-20:394%
16:06 1659 1754 19:52 20:46 a3
S|o8:28 0752 (0653 06 05:32 19:20-20:06M6 | 0448 19:50-20:40y50
16:08 1201 105 1954 20:48 1204
6108:27 107:50 10651 0638 105:30 19:20-20:08/48 | 04:47 19:51-20:09/48
16:09  (17:00 (1758 1955 | 20:50 | 21236
710827 10749 10648 |06 191815260 | 05:28 19:20-20:00/50 | O4:46 19:52-20:39/47
16:40 117:05 | 18:00 1s7 2051 pits )
B|08:26 |07.47 | 06:46 0631 1015192914 | 05:26 19:20-20:110/50 | 0446 19:53-20:40/47
w2 117 o2 1959 20153 203
9108:26 0748|0644 0629 19:13-19:30/17 | 05:24 19:22-20:13/51 | O0:AS 19:54- 204147
16:1)  112:09 | 1m04 2001 20055 18
10/08:25 10743 050 0627 1910193021 | 05:22 19:22-20:14752 | OAAS 19:54-20:40046
16:45 (1711 1806 20:00 20:57 19
11 08:25 (0741 106X 0624 1911-19:0023 | 05:21 19:22-20:14/52 | 0444 19:55-2041 46
16:06 17013 1808 2004 | 20:58 2140
12108:24 (0739 |03 06:22 1910193828 | 05:19 19:24-20:15/51 | 004 19:56- 204145
16:08  117:15 11809 20:06 121:00 | 2048
13(08:23 10737 064 06:20 1900193900 | 05:47 19:2520:15/50 | 444 19:55-20:4146
16:19 (12 |sn 2008 ] 21:02 2148
$4)08:22 10735 062 0617 19:08-19:40032 | 05:15 19:25-20:15/50 | 044D 19:56-20:4145
16:21 117:19 11813 20:10 {2100 N4
1510821 (0733 |09 06:15 1908194234 | 05:14 19:27-20:16/M0 | 0443 19572004144
16:22 11721 |1sas 0:12 21:05 2143
16108:20 0731 J 0627 06:13 19:07-19:4336 | 05:12 19:28-20:10/48 | 04:43 19:58-20042/44
24 11722 1817 o4 | 21:07 | 2143
17108:49  107:29 0625 [ 06c10 19:08-19:4406 | 05:10 19:29-20:17M8 | ORA3 19:58-20:42/44
16:26 117125 11819 2015 | 21:08 | 2144
I8 08:08 10727 10622 | 0608 19.08-15:47/39 | 05:00 20:18-20:21/5 | 0443 19:56- 2004244
16:20  (17:27 11821 20017 21100 19:31-20:1746 | 2144
19)08:17  107:25  J05:20 | 06006 19051940040 | 05:07 19:32-20:26/54 | 0443 19:59- 2004243
1629 1172220 122 |09 aun | 2045
20 | 08:16 0722 0617|0604 19:10-19:50040 | 05:06 19:34-20:29/55 | O4:4) 19:59-20:42/43
631 11 s (o 21 2145
210815 | 07:20 ) 0515 0601 110195241 | 05:04 19:37- 203154 | 014D 19:59-20:4243
1633 1733 1806 poal | 2145 PiE
2|08:14 (0718 OS2 0559 10124195341 | 05:00 19:44-20:3147 | 04:42 20:00-20:40/40
5 117235 e 20:24 | 21:16 | 20:45
23|08:02 |ON16  JO&0 0357 1913195542 | 05:00 19:45-20:32/47 | 0443 20:00- 204340
1636 1137 11830 |26 218 2045
24108:01  JO714 10608 | O5:55 115 19:56/41 | 05:00 19:45:20:33M8 | 0444 20.00-20:43/40
16:38 11739 (1832 (20 119 2146
250810 071 | 06:0% 05:52 1916195741 | 059 19006-20:34M8 | 0444 20:00-20044/44
1640 (1741 1833 20:30 2121 2148
6 108:08 107:00 J0&03 05:50 119195809 | 0456 19:46-20:35M9 | 0444 20:00-20-44/44
16:42 1174 1835 €0 M 2146
27 |08:07 (0207 | O600 0548 191920000041 | 04:56 19:46-20:36/50 | 0445 20:00-20:45/45
1644 (17045 | 1ay 24 12:23 21:46
28 | 08:05 J07:05 0558 0546 19:19-20:02/43 | D55 19:47-20:36M5 | 0445 20:00-20:44/44
| 16:46  117:47 189 10525 121:25 2145
29/(08:04 | 1 06:55 O544 1908200045 | 0454 19:47-20:07/50 | 0446 20:00-2045M45
|16:48 | 11941 2037 | 21:26 | 2145
Jojos02 | 106:53 0542 1%15-20:00/45 | D53 19:48-20:37M9 | OA47 19:50-20:44M45
16:50 | 11943 pes ) 1227 2145
31 jos0t | | 0651 | 04:52 19:48-20:37 M9
1652 | 11945 | 21:29
Sonnenschenstunden | 252 124 1382 419 | 492 508
Araa Miouten mit Schatten 0 ] 1] 1M 1513 1364

Tabeflen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

TagimMonat  Sonnenaufgang  (SS:MM)  Zeitpuni (SS:MM) Schattenanfang-Zeltpurkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (S5:MM) (SSMM) fang-Zeitpurit (SS:MM) Schattenende/Minuten mit Schatten

WAIRO 12737 | EMD frternatonal A'S, Tel 45 96 I5 4 44, whow eond o, wrogenst o soosexian WINAPRO .

117-SCHATTEN-2019-10
Schattenwurf-Immissionsgutachten Windpark Werder/Liibz Seite 503 von 507



o g
180926_Werder-Liibz_I1  VWindpark Werder

SHADOW - Kalender pro WEA
Berechnung: GB_Werder/LubzWEA: 11 - W10

Voraussetzungen fiir Berechnung des Schattenwurfs

=%
g

Bigisss:

EEZEREIERE
-

w
-

L I R .
~
32
Pl
~

2 5
2
#

04:56

g

ERNREGNRREEEN
il

2k8LEy

gRE8s

g
g
28

S
FERERRREIRR!
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o
238
NEE

05:47

2112
| 510
AnzaN Mirsten mit Schatten

19:59-20:45/46
19:59- 2014546
19:55-20:45/47
15:58- 2014547
19:58-20:46/48
19:58-20:46/48
15:58-20:46/48
19:58-20:46/48
15:57- 2004649
19:57-20:46/49
19:57-20:4049
19:57-20:4649
19:56-20:46/30
19:56-20145M9
15:55- 2014550
19:5520:4449
19:56- 2014549
15:55-20:94/49
19552014348
15:54- 20042048
19:55 2004247
19:55- 2019146
13.45 20,4035
19:43-20:38/55
19:42-20:30/54
19:41-20: 2847
19:35-20:27/40
19:39-20:2748

22 19:37-20:27/50

19:36-20:27/51
19:34-20:26/52

1

05:26 19:34-20:25754
0528 19:33-20:24/54
05530 19:32-2024/52
0531 19:31-20:22/51
| 0533 19:31-20:21/%0
10535 19:30-20:10/49
{2101

105236 19:20-20:17/48
0%

0538 19:29-20:15/46
2057

05:40 19:28-20:14/46
05442 19:28-20-14/46
2053

0543 19:27-20:1046
2051

0545 19:27-20: 1146
2049

05:47 19:27-20:12/45
20047

0549 19:26-20:1148
2045

0550 19:26-20:0943
05:52 19:27-20:08/41
2041

05534 19:25-20:0039
05:55 19:23-20:04/41
20-
19:2020:014
19:19-20:0041
19:47-19:5804)
0602 19:15-10:56/41
19:14-19:5Y%9
19:1319:52/39
19:11-19: 5039
19:11-19:47/36
19:10-19:45/35
19:09-19:42/33
19:09-10:41/22
19:09- 194031
19:09-19:32/28

1312

Dennis Kramer / dennis_kramer i1 7-wind_ de
T -
28.01.2019 15:06/3.2.737

Sonnenscheirmmatracheinichiet S (Mitiere tgiche Sonnmenstunden)
Jan Feb MSr Apr Mai Jun Jul Aug Sep Okt Nov De:
139 232 3.70 575 8.12 7.70 7.33 7.20 5.12 348 1.79 1.03

Betriebsdauer je Sektor
N NNO ONO O OS50 550 S SSW WSW W WNW NNW Summe

407 284 469 652 BS00 659 587 764 1,037 1,051 712 568 799

Startwindgeschwindigkeit: aus
| September 1Oktober | NovembelDezember
10620 19:1019:3322 | 07102 07:10 | 08:04
| 20:04 18:51 1642 | 15:58
10622 19:10-19:33/21 | 07:14 07:12 | 08:06
| 20002 18:49 16:40 | 1%:57
§06:23 19:11-19:28017 | 07:36 07:34 | 08:07

20:00 18:47 1638 | 15:57
| 0525 19:1219:26/14 | 07:18 07:16 | OR:08
1 19:57 18:44 16:36 | 15:56
[ 0827 19:1519:249 02:20 02:17 | o080
| 19:55 18:42 1M 11555
1 06 o 07:19 o8l
119:52 18:39 1602 | 15:55
| 0630 02 0721 o8l
| 19:50 18:37 160 | 15:54
105:32 07:25 07:23 | 08:14
| 19:48 18:35 I 16:20 | 15:54
| 0634 or:2z 07:25 | 0815
| 19:45 18:32 1627 15:54
| 0536 07:29 I 07:27 (0816
11949 18:30 16:25 1553
| 0837 07:30 (0729 (o817
| 1940 18:28 I 16:23 155
| 06:39 0r:32 02:31 (0818
§19:38 1825 11622 | 15:53
10541 07:34  |07:33 (080
| 19:3 182 I 120|155
| 0643 07:36 02:35 (o821
119:3 18:21 (1608|1553
| 0644 I 07:33 |07:36 (081
11&n 18:18 (1607 | 15:53
| 0540 107:40 0738  j08:22
115:28 | 18:16 | 16:15  11%:83
| 06:48 {0741 |07:40 |08:23
| 19:26 | 1804 | 16is4 155D
| 0649 107:43 | 0742 (0824
119:23 11811 2 1158
| 08251 107:45 | 07:44 | 0B2S
11921 118:00 1601 1554
| 0453 | 07:47 0746 | 08:25
| 1918 | 18:07 10630 | 15:54
| 0655 107:49 0747 (0826
| 116 | 18:05 16:08 | 15:54
| 05:56 1 07:51 0740 | 08:27
| 19:13 | 103 16:07 11955
| 0658 | 02:5% 0r:51 | o827
e 118:00 | 16:06 | 15:55
107:00 1072:55 | 07:5) (oe27
119:08 | 17:58 | 1605 | 15:56
o2 | 06:56 0754|0828
| 19:06 | 16:56 1604|1557
| 07:04 06:58 07:56 | 08:28
| 19:04 16:54 16:03 | 15:57
107:08 07:00 ornse  jom:2e
| 1901 1652 16:02 | 15:58
| o707 07:02 0% (0829
|15 1 16:50 16:01 11559
107:09 107:04 08:01 | 08:29
| 1856 | 16:48 16:00 | 16:00
o1 07:06 08:02 | 08&:29
11254 16:46 1559 1601
| 07:08 | 08:29
] 16:44 | 16:02
|32 b 20 1288
L) o o 0

Tabeflen-Layout: Die Daten fir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

TagimMorat  Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)

Zeitpunkt (S5:MM) Schattenantang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
(SSMM) fang-Zetpurit (SS:
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SHADOW - Grafischer Kalender pro WEA
Berechnung: GB_Werder/Libz
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180926_Werder-Lilbz_I1  Windpark Werder 117-Wind GmbH & Co. KG
e Am Westersielzug 11

DE-25840 Friedrichstadt
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SHADOW - Grafischer Kalender pro WEA
Berechnung: GB_Werder/Libz
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Anhang 3/ Fotodokumentation der Immissionsorte

Die Fotodokumentation der Immissionsorte ist im Erganzungsdokument fiir die Berichte 117-SCHAT-
TEN-2019-08, 117-SCHATTEN-2019-09 und 117-SCHATTEN-2019-10 zu finden.
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