17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: V - 1022

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

256

| Februar |Marz

| 08:07
| 17:09
| 08:06
| 17:11

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

J Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

: Startwindgeschw. aus Leistungskennlinie

Jan Feb Mar

Apr

Mai  Jun

Jul

Aug

Sep Okt Nov Dez

1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor
N NNO ONO O 0SO SSO S

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| April | Mai | Juni
| 07:01 07:36 (4) | 05:55 06:42 (3) | 05:08
| 19:57 20  07:56 (4) | 20:49 17 06:59 (3) | 21:36
| 06:59 07:35 (4) | 05:53 06:43 (3) | 05:08
19:59 22 07:57(4) [20:51 14  06:57 (3) | 21:38
| 06:56 07:33 (4) | 05:51 06:44 (3) | 05:07
|20:00 24 07:57(4) [20:53 11 06:55(3) | 21:39
| 06:54 07:32 (4) | 05:49 06:47 (3) | 05:06
| 20:02 26 07:58 (4) | 20:54 5 06:52(3) | 21:40
| 06:52 07:31 (4) | 05:47 | 05:05
| 20:04 28 07:59 (4) | 20:56 | 21:41
| 06:49 07:30 (4) | 05:45 | 05:05
| 20:06 28 07:58 (4) | 20:58 21:42
| 06:47 07:30 (4) | 05:44 05:04
| 20:08 28  07:58 (4) | 21:00 21:43
| 06:45 07:30 (4) | 05:42 05:03
]20:09 28  07:58(4) | 21:01 21:44
| 06:42 07:30 (4) | 05:40 05:03
| 20:11 28 07:58 (4) | 21:03 21:44
| 06:40 07:29 (4) | 05:38 | 05:03
| 20:13 28 07:57(4) | 21:05 | 21:45
| 06:38 07:29 (4) | 05:36 | 05:02
20:15 27 07:56 (4) | 21:06 21:46
| 06:36 07:30 (4) | 05:35 05:02
20:16 25  07:55(4) | 21:08 21:47
| 06:33 07:31(4) | 05:33 05:01
| 20:18 23 07:54(4) | 21:09 21:47
| 06:31 07:31 (4) | 05:31 05:01
| 20:20 21 07:52(4) | 21:11 21:48
] 06:29 07:32 (4) | 05:30 05:01
| 20:22 18  07:50(4) | 21:13 21:49
| 06:27 07:34 (4) | 05:28 05:56 (2) | 05:01
|20:23 14 07:48(4) | 21:14 6  06:02(2) | 21:49
| 06:24 07:38 (4) | 05:27 05:54 (2) | 05:01
| 20:25 6 07:44(4) | 21:16 10 06:04(2) | 21:50
| 06:22 ] 05:25 05:52 (2) | 05:01
| 20:27 ]21:17 13 06:05(2) | 21:50
| 06:20 06:48 (3) | 05:24 05:52 (2) | 05:01
]20:29 10 06:58(3) | 21:19 14  06:06 (2) | 21:50
| 06:18 06:44 (3) | 05:22 05:51 (2) | 05:01
|20:30 15  06:59(3) [21:20 16  06:07 (2) | 21:51
| 06:16 06:43 (3) | 05:21 05:50 (2) | 05:01
120:32 17 07:00(3) | 21:22 17  06:07 (2) | 21:51
06:14 06:42 (3) | 05:20 05:50 (2) | 05:01
20:3¢ 18 07:00(3) | 21:23 18  06:08 (2) | 21:51
06:11 06:41 (3) | 05:18 05:50 (2) | 05:01
20:36 20 07:01(3) |21:25 18  06:08 (2) | 21:51
06:09 06:40 (3) | 05:17 05:50 (2) | 05:02
20:37 21 07:01(3)[21:26 19 06:09 (2) | 21:51
06:07 06:40 (3) | 05:16 05:50 (2) | 05:02
20:39 21 07:01(3) | 21:27 19 06:09(2) | 21:51
06:05 06:40 (3) | 05:15 05:50 (2) | 05:02
20:41 21 07:01(3) | 21:29 19 06:09 (2) | 21:51
06:03 06:40 (3) | 05:14 05:50 (2) | 05:03
20142 21 07:01(3)[21:30 19  06:09 (2) | 21:51
06:01 06:40 (3) | 05:12 05:50 (2) | 05:03
20:44 20 07:00 (3) | 21:31 19 06:09(2) | 21:51
05:59 06:40 (3) | 05:11 05:40 (1) | 05:04
20:46 20 07:00 (3) | 21:33 21 06:09(2) | 21:51
07:42 (4) | 05:57 06:41 (3) | 05:10 05:39 (1) | 05:05
10 07:52(4) | 20:48 19 07:00 (3) | 21:34 23 06:09 (2) | 21:51
07:38 (4) | 05:09 05:38 (1)
16 07:54 (4) 121:35 24 06:09(2) |
417 | 488 | 502
26 617 | 322 |
0.27 0.39 | 0.46 |
0.99 0.99 | 0.99
0.60 0.61 | 0.66
0.16 0.23 | 0.30
4 144 | 9%
der Matrix wi gegeben (. zeit wie Bezugsjahr):

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

25
26
27
27
28
28
29
29
28
28
26
26
24
25
24
2
23
21
2
20
20
20
20
21
2
2
24
24
25
26

0.35
0.99
0.67
0.24

172

05:38 (1)
06:10 (2)
05:37 (1)
06:09 (2)
05:36 (1)
06:09 (2)
05:36 (1)
06:09 (2)
05:35 (1)
06:09 (2)
05:34 (1)
06:08 (2)
05:34 (1)
06:09 (2)
05:34 (1)
06:09 (2)
05:33 (1)
06:08 (2)
05:33 (1)
06:08 (2)
05:34 (1)
06:08 (2)
05:33 (1)
06:07 (2)
05:34 (1)
06:07 (2)
05:34 (1)
06:07 (2)
05:34 (1)
06:07 (2)
05:35 (1)
06:07 (2)
05:35 (1)
06:07 (2)
05:35 (1)
06:06 (2)
05:35 (1)
06:06 (2)
05:35 (1)
06:06 (2)
05:35 (1)
06:06 (2)
05:35 (1)
06:06 (2)
05:36 (1)
06:07 (2)
05:36 (1)
06:07 (2)
05:36 (1)
06:08 (2)
05:37 (1)
06:09 (2)
05:36 (1)
06:09 (2)
05:37 (1)
06:10 (2)
05:37 (1)
06:10 (2)
05:37 (1)
06:11 (2)

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aorom6 1525738 WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: V - 1022

Voraussetzungen fiir Berechnung des Schattenwurfs

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

505

27
29

28
27
29
29
28
27
26

25

595
0.37
0.99
0.67
0.25

147

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

J Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor

Mai  Jun

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

S

Jul

Aug Sep Okt Nov Dez

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| August | September | Oktob
05:38 (1) | 05:43 1 06:34 07:28 (4) | 07:24
06:12 (2) | 21:18 | 20:14 27 07:55(4) | 19:04
05:38 (1) | 05:44 1 06:35 07:28 (4) | 07:26
06:12 (2) | 21:16 120:12 28 07:56 (4) | 19:01
05:38 (1) | 05:46 | 06:37 07:27 (4) | 07:27
06:13 (2) | 21:14 120:10 28 07:55(4) | 18:59
05:39 (1) | 05:47 1 06:39 07:27 (4) | 07:29
06:14 (2) | 21:13 120:08 28 07:55(4) | 18:57
05:40 (1) | 05:49 1 06:40 07:27 (4) | 07:31
06:15 (2) | 21:11 | 20:05 28 07:55(4) | 18:54
05:40 (1) | 05:51 | 06:42 07:26 (4) | 07:32
06:14 (2) | 21:09 120:03 28  07:54 (4) | 18:52
05:41 (1) | 05:52 | 06:44 07:26 (4) | 07:3¢
06:15 (2) | 21:07 120:01 28  07:54(4) | 18:50
05:42 (1) | 05:54 | 06:45 07:26 (4) | 07:36
06:16 (2) | 21:05 119:58 26 07:52(4) | 18:47
05:43 (1) | 05:55 06:55 (3) | 06:47 07:27 (4) | 07:38
06:16 (2) | 21:03 8 07:03(3) | 19:56 25 07:52(4) | 18:45
05:44 (1) | 05:57 06:52 (3) | 06:49 07:28 (4) | 07:39
06:17 (2) | 21:01 12 07:04(3) | 19:54 23 07:51(4) | 18:43
05:45 (1) | 05:59 06:51 (3) | 06:50 07:28 (4) | 07:41
06:17(2) | 21:00 15 07:06(3) | 19:51 20  07:48 (4) | 18:41
05:46 (1) | 06:00 06:50 (3) | 06:52 07:30 (4) | 07:43
06:17(2) [20:58 17 07:07(3) | 19:49 17  07:47 (4) | 18:38
05:47 (1) | 06:02 06:49 (3) | 06:54 07:31 (4) | 07:45
06:18 (2) | 20:56 18 07:07 (3) | 19:46 12 07:43(4) | 18:36
05:48 (1) | 06:04 06:48 (3) | 06:55 07:46
06:18(2) | 20:54 20  07:08 (3) | 19:44 18:34
05:59 (2) | 06:05 06:47 (3) | 06:57 07:48
06:18(2) | 20:52 21 07:08 (3) | 19:42 18:32
06:00 (2) | 06:07 06:47 (3) | 06:59 07:50
06:19(2) | 20:49 21 07:08(3) | 19:39 18:29
06:00 (2) | 06:09 06:46 (3) | 07:00 07:52
06:19 (2) | 20:47 22 07:08(3) | 19:37 18:27
05:59 (2) | 06:10 06:47 (3) | 07:02 07:54
06:19(2) | 20:45 21 07:08 (3) | 19:35 18:25
05:59 (2) | 06:12 06:47 (3) | 07:04 07:55
06:19(2) | 20:43 21 07:08(3) | 19:32 18:23
05:59 (2) | 06:14 06:47 (3) | 07:05 07:57
06:18 (2) | 20:41 20  07:07 (3) | 19:30 18:21
06:01 (2) | 06:15 06:48 (3) | 07:07 07:59
06:19(2) [20:39 18 07:06 (3) | 19:27 18:19
06:01 (2) | 06:17 06:48 (3) | 07:09 08:01
06:18(2) [ 20:37 16  07:04 (3) | 19:25 18:16
06:01 (2) | 06:19 06:49 (3) | 07:10 08:03
06:17(2) | 20:35 14  07:03 (3) | 19:23 18:14
06:02 (2) | 06:20 06:51 (3) | 07:12 08:04
06:18 (2) | 20:32 9 07:00(3) | 19:20 18:12
06:03 (2) | 06:22 | 07:14 07:06
06:16 (2) | 20:30 | 19:18 17:10
06:03 (2) | 06:24 07:40 (4) | 07:15 07:08
06:15 (2) | 20:28 8 07:48(4) | 19:16 17:08
06:05 (2) | 06:25 07:36 (4) | 07:17 07:10
06:14(2) | 20:26 14  07:50 (4) | 19:13 17:06
06:08 (2) | 06:27 07:34 (4) | 07:19 07:12
06:10 (2) | 20:24 18  07:52(4) | 19:11 17:04

] 06:29 07:32 (4) | 07:20 07:13

| 20:21 21 07:53(4) | 19:08 17:02

| 06:30 07:31 (4) | 07:22 07:15

120:19 23 07:54(4) | 19:06 17:00

| 06:32 07:30 (4) | 07:17

120:47 25 07:55(4) | 16:58

| 455 | 381 331

| 382 | 318

| 0.41 | 0.37

| 0.99 | 0.99

| 0.61 | 0.60

| 0.25 | 0.22

| % | 70

der Matrix wiedergegeben (

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| 07:19
| 16:56
07:21
16:54
07:23
16:53
07:24
16:51
| 07:26
| 16:49
| 07:28
16:47
07:30
16:45
07:32
16:44
07:34
16:42
07:35
16:40
07:37
16:39
07:39
16:37
07:41
16:36
07:43
16:34
07:45
16:33
07:46
16:31
07:48
16:30
07:50
16:28
07:52
16:27
07:53
16:26
07:55
16:25
07:57
16:23
07:58
16:22
08:00
16:21
08:02
16:20
08:03
16:19
08:05
16:18
08:07
16:17
08:08
16:16
08:10
16:16

264

|
|

08:11
16:15
08:13
16:14
08:14
16:14
08:15
16:13
08:17
16:12
08:18
16:12
08:19
16:12
08:21
16:11
08:22
16:11
08:23
16:11
08:24
16:10
08:25
16:10
08:26
16:10
08:27
16:10
08:28
16:10
08:29
16:10
08:30
16:11
08:30
16:11
08:31
16:11
08:32
16:11
08:32
16:12
08:33
16:12
08:33
16:13
08:34
16:13
08:34
16:14
08:35
16:15
08:35
16:15
08:35
16:16
08:35
16:17
08:35
16:18
08:35
16:19
241

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aorome 1525738 WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg

Seite 58 von 113



17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: W - 1023

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

256

| Februar |Marz

| 08:07
| 17:09
| 08:06
| 17:11

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

J Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07
Betriebsdauer je Sektor

: Startwindgeschw. aus Leistungskennlinie

N NNO ONO O 0SO SSO S

| April |Mai
| 07:01 07:34 (4) | 05:55
| 19:57 18  07:52(4) | 20:49 12
| 06:59 07:33 (4) | 05:53
|19:5 21 07:54(4) | 20:51 8
| 06:56 07:31 (4) | 05:51
20:00 23 07:54(4) | 20:53
| 06:54 07:30 (4) | 05:49
| 20:02 25 07:55(4) | 20:54
| 06:52 07:29 (4) | 05:47
| 20:04 26 07:55(4) | 20:56
| 06:49 07:28 (4) | 05:45
| 20:06 27 07:55(4) | 20:58
| 06:47 07:28 (4) | 05:44
|20:08 27  07:55(4) | 21:00
| 06:45 07:28 (4) | 05:42
]20:09 27  07:55(4) | 21:01
| 06:42 07:28 (4) | 05:40
| 20:11 26 07:54 (4) | 21:03
| 06:40 07:27 (4) | 05:38
| 20:13 26 07:53(4) | 21:05
| 06:38 07:28 (4) | 05:36
120:15 24 07:52(4) | 21:06
| 06:36 07:28 (4) | 05:35
|20:16 23 07:51(4) | 21:08
| 06:33 07:29 (4) | 05:33
| 20:18 21 07:50 (4) | 21:09
| 06:31 07:30 (4) | 05:31
| 20:20 18 07:48(4) | 21:11 6
] 06:29 07:31 (4) | 05:30
| 20:22 15 07:46 (4) | 21:13 10
| 06:27 07:34 (4) | 05:28
| 20:23 9 07:43(4) | 21:14 12
| 06:24 | 05:27
| 20:25 | 21:16 15
| 06:22 06:49 (3) | 05:25
120:27 8 06:57(3)|21:17 16
| 06:20 06:46 (3) | 05:24
| 20:29 13 06:59 (3) | 21:19 17
| 06:18 06:44 (3) | 05:22
]20:30 15  06:59(3) | 21:20 17
| 06:16 06:43 (3) | 05:21
]20:32 17 07:00(3) | 21:22 18
06:14 06:42 (3) | 05:20
20:34 19 07:01(3) | 21:23 18
06:11 06:41 (3) | 05:18
20:36 20 07:01(3) | 21:25 19
06:09 06:41 (3) | 05:17
20:37 20 07:01(3)|21:26 19
06:07 06:41 (3) | 05:16
20:39 20 07:01(3) | 21:27 19
06:05 06:40 (3) | 05:15
20:41 21 07:01(3) | 21:29 19
06:03 06:41 (3) | 05:14
20:42 19 07:00(3) | 21:30 21
06:01 06:41 (3) | 05:12
20:44 18 06:59 (3) | 21:31 23
05:59 06:41 (3) | 05:11
20:46 17 06:58(3) | 21:33 23
07:41 (4) | 05:57 06:43 (3) | 05:10
7 07:48(4) 20148 15 06:58(3) | 21:3¢ 24
07:36 (4) | 05:09
14 07:50 (4) | 21:35 26
417 | 488
21 578 | 342
0.27 0.39 | 0.46
0.99 0.99 | 0.99
0.61 0.61 | 0.66
0.16 0.23 | 0.30
3 135 | 102
der Matrix wi gegeben (.

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| Juni

06:44 (3) | 05:08

06:56 (3)
06:46 (3
06:54 (3)

05:58 (2)

|

21:36
05:08
21:38
05:07
21:39
05:06
21:40
05:05
2141
05:05
21:42
05:04
21:43
05:04
21:44
05:03
21:44
05:03
21:45
05:02
21:46
05:02
21:47
05:01
21:47
05:01
21:48
05:01
21:49
05:01
21:49
05:01
21:50
05:01
21:50
05:01

06:10 (2) | 21:50
05:53 (2) | 05:01
06:10 (2) | 21:51
05:53 (2) | 05:01
06:11 (2) | 21:51

05:52 (2)
06:10 (2)
05:52 (2)
06:11 (2)
05:52 (2)
06:11 (2)
05:52 (2)
06:11 (2)
05:43 (1)
06:11 (2)
05:42 (1)
06:11 (2)
05:41 (1)
06:11 (2)
05:40 (1)
06:10 (2)
05:39 (1)
06:10 (2)
05:38 (1)
06:10 (2)

05:01
21:51
05:01
21:51
05:02
21:51
05:02
21:51
05:02
21:51
05:03
21:51
05:03
21:51
05:04
21:51
05:05
21:51

502

zeit wie Bezugsjahr):

25
25
26
25
25
24
20

16
15
15
15

0.35
0.99
0.67
0.24

119

05:38 (1)
06:10 (2)
05:37 (1)
06:09 (2)
05:36 (1)
06:09 (2)
05:36 (1)
06:09 (2)
05:35 (1)
06:08 (2)
05:35 (1)
06:08 (2)
05:35 (1)
06:06 (2)
05:36 (1)
05:51 (1)
05:35 (1)
05:51 (1)
05:36 (1)
05:51 (1)
05:36 (1)
05:52 (1)
05:36 (1)
05:51 (1)
05:36 (1)
05:51 (1)
05:37 (1)
05:52 (1)
05:37 (1)
05:52 (1)
05:38 (1)
05:52 (1)
05:38 (1)
05:52 (1)
05:38 (1)
05:52 (1)
05:38 (1)
05:52 (1)
05:38 (1)
05:52 (1)
05:38 (1)
05:53 (1)
05:38 (1)
05:52 (1)
05:39 (1)
05:53 (1)
05:39 (1)
05:53 (1)
05:39 (1)
05:53 (1)
05:40 (1)
05:54 (1)
05:39 (1)
05:54 (1)
05:40 (1)
05:55 (1)
05:40 (1)
05:54 (1)
05:40 (1)
05:55 (1)

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aworoe 1525790 WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg

Seite 59 von 113



17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: W - 1023

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1 05:05

| 21:51

2] 05:06

| 21:50

3| 05:07

| 21:50

4 05:07

| 21:49

5 | 05:08

| 21:49

6| 05:09

| 21:48

7| 05:10

| 21:48

8 05:11

| 21:47

9] 05:12

| 21:46

10 | 05:13

| 21:46

11| 05:14

| 21:45

12 | 05:15

| 21:44

13| 05:16

| 21:43

14| 05:17

| 21:42

15 | 05:19

| 21:41

16 | 05:20

| 21:40

17 | 05:21

| 21:39

18 | 05:22

| 21:38

19 | 05:24

| 21:37

20 | 05:25

| 21:35

21 | 05:26

| 21:34

22| 05:28

| 21:33

23 | 05:29

| 21:32

24 | 05:31

| 21:30

25 | 05:32

| 21:29

26 | 05:33

| 21:27

27 | 05:35

| 21:26

28 | 05:36

| 21:24

29 | 05:38

| 21:23

30 | 05:40

| 21:21

31 | 05:41

| 21:19

Sonnenscheinstunden | 505
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

21
24
25
26
25
26
25

563
0.37
0.99
0.67
0.25

139

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

J Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor

Mai  Jun

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

S

Jul

Aug Sep Okt Nov Dez

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| August | September | Oktob
05:41 (1) | 05:43 1 06:34 07:27 (4) | 07:24
05:56 (1) | 21:18 | 20:14 24  07:51(4) | 19:04
05:40 (1) | 05:44 1 06:35 07:26 (4) | 07:26
05:55 (1) | 21:16 120:12 26 07:52(4) | 19:01
05:41 (1) | 05:46 | 06:37 07:25 (4) | 07:27
05:56 (1) | 21:14 120:10 26 07:51(4) | 18:59
05:41 (1) | 05:47 1 06:39 07:25 (4) | 07:29
05:56 (1) | 21:13 120:08 27 07:52(4) | 18:57
05:41 (1) | 05:49 1 06:40 07:25 (4) | 07:31
06:12 (2) | 21:11 | 20:05 27 07:52(4) | 18:54
05:41 (1) | 05:51 | 06:42 07:24 (4) | 07:32
06:12 (2) | 21:09 120:03 27 07:51(4) | 18:52
05:41 (1) | 05:52 | 06:44 07:24 (4) | 07:3¢
06:14 (2) | 21:07 120:00 26  07:50 (4) | 18:50
05:42 (1) | 05:54 | 06:45 07:24 (4) | 07:36
06:15 (2) | 21:05 119:58 25  07:49 (4) | 18:47
05:43 (1) | 05:55 1 06:47 07:25 (4) | 07:38
06:16 (2) | 21:03 [19:56 23 07:48 (4) | 18:45
05:44 (1) | 05:57 06:58 (3) | 06:49 07:26 (4) | 07:39
06:16 (2) | 21:01 2 07:00(3) | 19:54 21 07:47 (4) | 18:43
05:45 (1) | 05:59 06:54 (3) | 06:50 07:26 (4) | 07:41
06:17 (2) | 21:00 9 07:03(3)|19:51 19  07:45(4) | 18:41
05:46 (1) | 06:00 06:52 (3) | 06:52 07:28 (4) | 07:43
06:18(2) [20:58 13 07:05(3) | 19:49 15  07:43 (4) | 18:38
05:47 (1) | 06:02 06:50 (3) | 06:54 07:30 (4) | 07:45
06:18 (2) | 20:56 16 07:06 (3) | 19:46 9 07:39(4) | 18:36
05:48 (1) | 06:04 06:50 (3) | 06:55 07:46
06:19(2) | 20:54 17 07:07 (3) | 19:44 18:34
05:49 (1) | 06:05 06:48 (3) | 06:57 07:48
06:19(2) | 20:52 19 07:07 (3) | 19:42 18:32
05:51 (1) | 06:07 06:48 (3) | 06:59 07:50
06:20 (2) | 20:49 20 07:08(3) | 19:39 18:29
05:52 (1) | 06:09 06:47 (3) | 07:00 07:52
06:20 (2) | 20:47 20 07:07(3) | 19:37 18:27
06:02 (2) | 06:10 06:47 (3) | 07:02 07:54
06:20 (2) | 20:45 21 07:08(3) | 19:35 18:25
06:02 (2) | 06:12 06:47 (3) | 07:04 07:55
06:20 (2) | 20:43 21 07:08(3) | 19:32 18:23
06:02 (2) | 06:14 06:47 (3) | 07:05 07:57
06:20(2) | 20:41 20  07:07 (3) | 19:30 18:21
06:02 (2) | 06:15 06:48 (3) | 07:07 07:59
06:21(2) [20:39 18 07:06 (3) | 19:27 18:19
06:02 (2) | 06:17 06:47 (3) | 07:09 08:01
06:21(2) [20:37 18  07:05(3) | 19:25 18:16
06:02 (2) | 06:19 06:49 (3) | 07:10 08:03
06:20(2) | 20:35 15  07:04 (3) | 19:23 18:14
06:03 (2) | 06:20 06:49 (3) | 07:12 08:04
06:21(2) [20:32 13 07:02(3) | 19:20 18:12
06:03 (2) | 06:22 06:52 (3) | 07:14 07:06
06:20 (2) | 20:30 7 06:59(3) | 19:18 17:10
06:04 (2) | 06:24 1 07:15 07:08
06:19 (2) | 20:28 | 19:16 17:08
06:05 (2) | 06:25 07:36 (4) | 07:17 07:10
06:19 (2) | 20:26 9 07:45(4) | 19:13 17:06
06:06 (2) | 06:27 07:33 (4) | 07:19 07:12
06:17(2) | 20:24 15  07:48(4) | 19:11 17:04
06:08 (2) | 06:29 07:30 (4) | 07:20 07:13
06:17 (2) | 20:21 19 07:49 (4) | 19:08 17:02
06:10 (2) | 06:30 07:29 (4) | 07:22 07:15
06:13 (2) | 20:19 21 07:50 (4) | 19:06 17:00

| 06:32 07:28 (4) | 07:17

120:47 23 07:51(4) | 16:58

| 455 | 381 331

| 336 | 295

| 0.41 | 0.37

| 0.99 | 0.99

| 0.61 | 0.61

| 0.25 | 0.22

| 83 | 65

der Matrix wiedergegeben (

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| 07:19
| 16:56
07:21
16:54
07:23
16:53
07:24
16:51
| 07:26
| 16:49
| 07:28
16:47
07:30
16:45
07:32
16:44
07:34
16:42
07:35
16:40
07:37
16:39
07:39
16:37
07:41
16:36
07:43
16:34
07:45
16:33
07:46
16:31
07:48
16:30
07:50
16:28
07:52
16:27
07:53
16:26
07:55
16:25
07:57
16:23
07:58
16:22
08:00
16:21
08:02
16:20
08:03
16:19
08:05
16:18
08:07
16:17
08:08
16:16
08:10
16:16

264

|
|

08:11
16:15
08:13
16:14
08:14
16:14
08:15
16:13
08:17
16:12
08:18
16:12
08:19
16:12
08:21
16:11
08:22
16:11
08:23
16:11
08:24
16:10
08:25
16:10
08:26
16:10
08:27
16:10
08:28
16:10
08:29
16:10
08:30
16:11
08:30
16:11
08:31
16:11
08:32
16:11
08:32
16:12
08:33
16:12
08:33
16:13
08:34
16:13
08:34
16:14
08:35
16:15
08:35
16:15
08:35
16:16
08:35
16:17
08:35
16:18
08:35
16:19
241

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aorote 1525741 WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: X - 1024

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

256

| Februar |Marz

| 08:07
| 17:09
| 08:06
| 17:11

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

J Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07
Betriebsdauer je Sektor

: Startwindgeschw. aus Leistungskennlinie

N NNO ONO O 0SO SSO S

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| April | Mai | Juni
| 07:01 07:35 (4) | 05:55 | 05:08
| 19:57 22 07:57(4) | 20:49 | 21:36
| 06:59 07:34 (4) | 05:53 05:08
| 19:59 24 07:58(4) | 20:51 21:38
| 06:56 07:32 (4) | 05:51 05:07
| 20:01 25 07:57(4) | 20:53 21:39
| 06:54 07:32 (4) | 05:49 05:06
| 20:02 26 07:58 (4) | 20:54 21:40
| 06:52 07:32 (4) | 05:47 | 05:05
]20:04 26  07:58 (4) | 20:56 | 21:41
| 06:49 07:31 (4) | 05:45 | 05:05
| 20:06 26  07:57 (4) | 20:58 21:42
| 06:47 07:31 (4) | 05:44 05:04
| 20:08 26 07:57 (4) | 21:00 21:43
| 06:45 07:31 (4) | 05:42 05:04
20:09 25  07:56(4) | 21:01 21:44
| 06:42 07:32 (4) | 05:40 05:03
| 20:11 23 07:55(4) | 21:03 21:44
| 06:40 07:32 (4) | 05:38 | 05:03
| 20:13 22 07:54(4) | 21:05 | 21:45
| 06:38 07:33 (4) | 05:36 06:03 (2) | 05:02
20:15 19 07:52(4) | 21:06 3 06:06(2) | 21:46
| 06:36 07:34 (4) | 05:35 06:01 (2) | 05:02
|20:16 17  07:51(4) | 21:08 8 06:09 (2) | 21:47
| 06:33 07:36 (4) | 05:33 05:59 (2) | 05:01
| 20:18 12 07:48 (4) | 21:09 11 06:10(2) | 21:47
| 06:31 07:40 (4) | 05:31 05:58 (2) | 05:01
| 20:20 2 07:42(4) |21:11 14 06:12(2) | 21:48
] 06:29 ] 05:30 05:56 (2) | 05:01
| 20:22 | 21:13 16 06:12(2) | 21:49
| 06:27 06:53 (3) | 05:28 05:56 (2) | 05:01
| 20:23 6 06:59(3)|21:14 17  06:13(2) | 21:49
| 06:24 06:50 (3) | 05:27 05:56 (2) | 05:01
| 20:25 12 07:02(3) | 21:16 18 06:14(2) | 21:50
| 06:22 06:48 (3) | 05:25 05:55 (2) | 05:01
120:27 15 07:03(3) | 21:17 18  06:13 (2) | 21:50
| 06:20 06:47 (3) | 05:24 05:56 (2) | 05:01
12029 17  07:04(3) [21:19 18  06:14(2) | 21:50
| 06:18 06:45 (3) | 05:22 05:56 (2) | 05:01
120:30 19 07:04(3) [21:20 18  06:14(2) | 21:51
| 06:16 06:45 (3) | 05:21 05:56 (2) | 05:01
120:32 19 07:04(3) | 21:22 18  06:14(2) | 21:51
06:14 06:44 (3) | 05:20 05:56 (2) | 05:01
20:3¢ 20 07:04(3) | 21:23 18 06:14(2) | 21:51
06:11 06:44 (3) | 05:18 05:56 (2) | 05:01
20:36 20 07:04(3) | 21:25 18  06:14(2) | 21:51
06:09 06:44 (3) | 05:17 05:45 (1) | 05:02
20:37 20 07:04(3) [21:26 21 06:14(2) | 21:51
06:07 06:44 (3) | 05:16 05:44 (1) | 05:02
20:39 19 07:03 (3) | 21:27 21 06:13(2) | 21:51
06:05 06:45 (3) | 05:15 05:43 (1) | 05:02
20:41 17 07:02 (3) | 21:29 23 06:13(2) | 21:51
06:03 06:45 (3) | 05:14 05:42 (1) | 05:03
20142 16 07:01(3) [21:30 24  06:13(2) | 21:51
06:45 (4) | 06:01 06:46 (3) | 05:12 05:41 (1) | 05:03
4 06:49(4)|20:44 14 07:00(3) | 21:31 23 06:12(2) | 21:51
07:40 (4) | 05:59 06:47 (3) | 05:11 05:40 (1) | 05:04
13 07:53(4) | 20:46 11 06:58(3) | 21:33 24 06:12(2) | 21:51
07:38 (4) | 05:57 06:51 (3) | 05:10 05:39 (1) | 05:05
18 07:56 (4) | 20:48 5 06:56(3)[21:3d 24  06:11(2) | 21:51
07:36 (4) | 05:09 05:38 (1)
20 07:56 (4) ]21:35 23 06:10(2) |
417 | 488 | 502
55 525 | 378 |
0.27 0.39 | 0.46 |
0.99 0.99 | 0.99
0.60 0.61 | 0.66
0.16 0.23 | 0.30
9 123 | 113
der Matrix wi gegeben (. zeit wie Bezugsjahr):

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

21

15

13

13

12

13

0.35
0.99
0.67
0.24

92

05:38 (1)
06:09 (2)
05:38 (1)
05:53 (1)
05:37 (1)
05:53 (1)
05:38 (1)
05:53 (1)
05:38 (1)
05:53 (1)
05:39 (1)
05:54 (1)
05:39 (1)
05:53 (1)
05:39 (1)
05:54 (1)
05:39 (1)
05:53 (1)
05:40 (1)
05:53 (1)
05:41 (1)
05:54 (1)
05:40 (1)
05:53 (1)
05:41 (1)
05:53 (1)
05:41 (1)
05:54 (1)
05:42 (1)
05:54 (1)
05:42 (1)
05:54 (1)
05:42 (1)
05:54 (1)
05:43 (1)
05:54 (1)
05:43 (1)
05:54 (1)
05:43 (1)
05:54 (1)
05:43 (1)
05:54 (1)
05:43 (1)
05:54 (1)
05:44 (1)
05:55 (1)
05:44 (1)
05:55 (1)
05:44 (1)
05:55 (1)
05:44 (1)
05:56 (1)
05:44 (1)
05:56 (1)
05:44 (1)
05:57 (1)
05:44 (1)
05:56 (1)
05:44 (1)
05:57 (1)

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aorote 1525742 WINAPRO .
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: X - 1024

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1 05:05

| 21:51

2] 05:06

| 21:50

3| 05:07

| 21:50

4 05:07

| 21:49

5 | 05:08

| 21:49

6| 05:09

| 21:48

7| 05:10

| 21:48

8 05:11

| 21:47

9] 05:12

| 21:46

10 | 05:13

| 21:46

11| 05:14

| 21:45

12 | 05:15

| 21:44

13| 05:16

| 21:43

14| 05:17

| 21:42

15 | 05:19

| 21:41

16 | 05:20

| 21:40

17 | 05:21

| 21:39

18 | 05:22

| 21:38

19 | 05:24

| 21:37

20 | 05:25

| 21:35

21 | 05:26

| 21:34

22| 05:28

| 21:33

23 | 05:29

| 21:32

24 | 05:31

| 21:30

25 | 05:32

| 21:29

26 | 05:34

| 21:27

27 | 05:35

| 21:26

28 | 05:36

| 21:24

29 | 05:38

| 21:23

30 | 05:40

| 21:21

31 | 05:41

| 21:19

Sonnenscheinstunden | 505
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

23
22
21

542
0.37
0.99
0.67
0.25

134

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

J Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor

Mai  Jun

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

S

Jul

Aug Sep Okt Nov Dez

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| August | September | Oktob
05:45 (1) | 05:43 06:12 (2) | 06:34 07:32 (4) | 07:24
05:58 (1) | 21:18 7 06:19(2) | 20:14 19 07:51(4) | 19:04
05:44 (1) | 05:44 1 06:35 07:31 (4) | 07:26
05:58 (1) | 21:16 120:12 22 07:53(4) | 19:01
05:44 (1) | 05:46 | 06:37 07:29 (4) | 07:27
05:58 (1) | 21:14 120:10 23 07:52(4) | 18:59
05:45 (1) | 05:47 1 06:39 07:28 (4) | 07:29
05:59 (1) | 21:13 120:08 25 07:53(4) | 18:57
05:45 (1) | 05:49 1 06:40 07:28 (4) | 07:31
05:59 (1) | 21:11 ]20:05 26 07:54(4) | 18:54
05:44 (1) | 05:51 | 06:42 07:27 (4) | 07:32
05:59 (1) | 21:09 120:03 26  07:53(4) | 18:52
05:44 (1) | 05:52 | 06:44 07:27 (4) | 07:3¢
05:59 (1) | 21:07 120:00 26  07:53 (4) | 18:50
05:45 (1) | 05:54 | 06:45 07:26 (4) | 07:36
06:00 (1) | 21:05 119:58 26 07:52(4) | 18:48
05:45 (1) | 05:55 1 06:47 07:26 (4) | 07:38
06:00 (1) | 21:03 [19:56 26 07:52(4) | 18:45
05:45 (1) | 05:57 1 06:49 07:27 (4) | 07:39
06:00 (1) | 21:01 | 19:54 24 07:51(4) | 18:43
05:45 (1) | 05:59 | 06:50 07:27 (4) | 07:41
06:15 (2) | 21:00 119:51 22 07:49 (4) | 18:41
05:46 (1) | 06:00 | 06:52 07:28 (4) | 07:43
06:17 (2) | 20:58 119:49 20  07:48 (4) | 18:38
05:47 (1) | 06:02 06:57 (3) | 06:54 07:28 (4) | 07:45
06:19 (2) | 20:56 8  07:05(3) | 19:46 18 07:46 (4) | 18:36
05:48 (1) | 06:04 06:55 (3) | 06:55 07:30 (4) | 07:46
06:20 (2) | 20:54 12 07:07(3) | 19:44 14  07:44 (4) | 18:34
05:49 (1) | 06:05 06:53 (3) | 06:57 07:34 (4) | 07:48
06:20(2) | 20:52 15 07:08 (3) | 19:42 6  07:40 (4) | 18:32
05:51 (1) | 06:07 06:52 (3) | 06:59 07:50
06:22(2) [20:50 17 07:09 (3) | 19:39 18:29
05:52 (1) | 06:09 06:51 (3) | 07:00 07:52
06:22 (2) | 20:47 18 07:09 (3) | 19:37 18:27
05:53 (1) | 06:10 06:51 (3) | 07:02 07:54
06:23 (2) | 20:45 19 07:10(3) | 19:35 18:25
05:54 (1) | 06:12 06:51 (3) | 07:04 07:55
06:23(2) | 20:43 19 07:10(3) | 19:32 18:23
05:55 (1) | 06:14 06:50 (3) | 07:05 07:57
06:23(2) | 20:41 20 07:10 (3) | 19:30 18:21
06:06 (2) | 06:15 06:50 (3) | 07:07 07:59
06:24(2) [20:39 20 07:10 (3) | 19:27 18:19
06:06 (2) | 06:17 06:49 (3) | 07:09 08:01
06:24(2) [ 20:37 20 07:09 (3) | 19:25 18:16
06:06 (2) | 06:19 06:50 (3) | 07:10 08:03
06:24(2) | 20:35 18  07:08 (3) | 19:23 18:14
06:06 (2) | 06:20 06:50 (3) | 07:12 08:04
06:25(2) | 20:32 17 07:07 (3) | 19:20 18:12
06:06 (2) | 06:22 06:51 (3) | 07:14 07:06
06:24 (2) | 20:30 15 07:06 (3) | 19:18 17:10
06:06 (2) | 06:24 06:53 (3) | 07:15 07:08
06:24 (2) | 20:28 11 07:04(3) | 19:16 17:08
06:07 (2) | 06:25 06:55 (3) | 07:17 07:10
06:24 (2) | 20:26 6 07:01(3) | 19:13 17:06
06:07 (2) | 06:27 | 07:19 07:12
06:23 (2) | 20:24 1 19:11 17:04
06:08 (2) | 06:29 07:40 (4) | 07:20 07:13
06:23 (2) | 20:21 4 07:44(4) | 19:08 17:02
06:09 (2) | 06:30 07:36 (4) | 07:22 07:15
06:22 (2) | 20:19 12 07:48 (4) | 19:06 17:00
06:10 (2) | 06:32 07:34 (4) | 07:17
06:20(2) | 20:17 17 07:51(4) | 16:58

| 455 | 381 331

| 275 | 323

| 0.41 | 0.37

| 0.99 | 0.99

| 0.61 | 0.60

| 0.25 | 0.22

| 68 | 70

der Matrix wiedergegeben (

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| 07:19
| 16:56
07:21
16:54
07:23
16:53
07:24
16:51
| 07:26
| 16:49
| 07:28
16:47
07:30
16:45
07:32
16:44
07:34
16:42
07:35
16:40
07:37
16:39
07:39
16:37
07:41
16:36
07:43
16:34
07:45
16:33
07:46
16:31
07:48
16:30
07:50
16:28
07:52
16:27
07:53
16:26
07:55
16:25
07:57
16:23
07:58
16:22
08:00
16:21
08:02
16:20
08:03
16:19
08:05
16:18
08:07
16:17
08:08
16:16
08:10
16:16

264

| 08:11
| 16:15
08:13
16:14
08:14
16:14
08:15
16:13
] 08:17
| 16:12
| 08:18
16:12
08:19
16:12
08:21
16:11
08:22
16:11
| 08:23
| 16:11
| 08:24
16:10
08:25
16:10
08:26
16:10
08:27
16:10
08:28
16:10
08:29
16:10
08:30
16:11
08:30
16:11
08:31
16:11
08:32
| 16:11
] 08:32
| 16:12
08:33
16:12
08:33
16:13
08:34
16:13
08:34
16:14
08:35
16:15
08:35
16:15
08:35
16:16
08:35
16:17
08:35
16:18
08:35
] 16:19
| 241
{

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aorpote 1525743 WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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17

4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: Y - 1025

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar
1]08:35
| 16:20
2]08:35
| 16:21
308:35
| 16:22
408:35
| 16:24
5| 08:35
] 16:25
6]08:34
| 16:26
7|08:34
| 16:27
808:33
| 16:29
908:33
| 16:30
10 | 08:32
| 16:32
11| 08:32
| 16:33
12| 08:31
| 16:34
13 | 08:30
| 16:36
14 | 08:29
| 16:38
15 | 08:29
| 16:39
16 | 08:28
| 16:41
17 | 08:27
| 16:42
18 | 08:26
| 16:44
19 | 08:25
| 16:46
20 | 08:24
| 16:47
21| 08:23
| 16:49
22 | 08:21
| 16:51
23 | 08:20
| 16:53
24 | 08:19
| 16:54
25| 08:18
| 16:56
26 | 08:16
| 16:58
27 | 08:15
| 17:00
28 | 08:14
| 17:02
29 | 08:12
| 17:03
30 | 08:11
| 17:05
31| 08:09
| 17:07

Sonnenscheinstunden | 256
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| Februar |Marz

| 08:07
| 17:09
| 08:06
| 17:11

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

Wind

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07
Betriebsdauer je Sektor

: Startwindgeschw. aus Leistungskennlinie

N NNO ONO O 0SO SSO S

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| April | Mai | Juni
| 07:01 07:39 (4) | 05:55 | 05:08
| 19:57 25  08:04(4) | 20:49 | 21:36
| 06:59 07:39 (4) | 05:53 05:08
|19:5 25  08:04 (4) | 20:51 21:38
| 06:56 07:38 (4) | 05:51 05:07
|20:00 25 08:03(4) | 20:53 21:39
| 06:54 07:38 (4) | 05:49 05:06
| 20:02 25  08:03 (4) | 20:55 21:40
| 06:52 07:39 (4) | 05:47 | 05:05
| 20:04 23 08:02(4) | 20:56 | 21:41
| 06:49 07:38 (4) | 05:45 | 05:05
| 20:06 23 08:01(4) | 20:58 21:42
| 06:47 07:39 (4) | 05:44 05:04
| 20:08 21 08:00 (4) | 21:00 21:43
| 06:45 07:40 (4) | 05:42 06:08 (2) | 05:04
]20:09 18  07:58 (4) | 21:01 3 06:11(2) | 21:44
| 06:42 07:42 (4) | 05:40 06:06 (2) | 05:03
|20:11 14 07:56 (4) | 21:03 9 06:15(2) | 21:44
| 06:40 07:44 (4) | 05:38 06:04 (2) | 05:03
| 20:13 8 07:52(4) | 21: 05 12 06:16 (2) | 21:45
| 06:38 | 05: 06:02 (2) | 05:02
| 20:15 | 21 oe 14 06:16 (2) | 21:46
| 06:36 ] 05:35 06:02 (2) | 05:02
| 20:16 |21:08 16  06:18 (2) | 21:47
| 06:33 07:02 (3) | 05:33 06:01 (2) | 05:01
| 20:18 1 07:03(3) | 21:09 17 06:18(2) | 21:47
| 06:31 06:56 (3) | 05:31 06:01 (2) | 05:01
|20:20 10 07:06(3) |21:11 17  06:18(2) | 21:48
] 06:29 06:54 (3) | 05:30 06:00 (2) | 05:01
|20:22 14 07:08(3) | 21:13 18  06:18(2) | 21:49
| 06:27 06:53 (3) | 05:28 06:00 (2) | 05:01
|20:23 16 07:09(3) | 21:14 19  06:19(2) | 21:49
| 06:24 06:52 (3) | 05:27 06:01 (2) | 05:01
| 20:25 18 07:10(3) | 21:16 18 06:19(2) | 21:50
| 06:22 06:51 (3) | 05:25 06:00 (2) | 05:01
120:27 19 07:10(3) | 21:17 18  06:18(2) | 21:50
| 06:20 06:51 (3) | 05:24 06:01 (2) | 05:01
12029 19 07:10(3) [ 21:19 17  06:18(2) | 21:50
| 06:18 06:50 (3) | 05:22 05:50 (1) | 05:01
]20:30 19 07:09(3) [21:20 18  06:18(2) | 21:51
| 06:16 06:50 (3) | 05:21 05:49 (1) | 05:01
120:32 19 07:09(3)|21:22 20  06:18 (2) | 21:51
06:14 06:50 (3) | 05:20 05:47 (1) | 05:01
20:3¢ 19 07:09(3)|21:23 21 06:17(2) | 21:51
06:11 06:50 (3) | 05:18 05:46 (1) | 05:01
20:36 18 07:08 (3) | 21:25 22 06:17(2) | 21:51
06:09 06:51 (3) | 05:17 05:45 (1) | 05:02
20:37 16 07:07(3)|21:26 22 06:16(2) | 21:51
06:51 (4) | 06:07 06:52 (3) | 05:16 05:44 (1) | 05:02
5  06:56 (4) | 20:39 13 07:05(3) | 21:27 21 06:15(2) | 21:51
06:47 (4) | 06:05 06:53 (3) | 05:15 05:43 (1) | 05:02
13 07:00 (4) | 20:41 11 07:04(3) | 21:29 21 06:14(2) | 21:51
06:45 (4) | 06:03 06:56 (3) | 05:14 05:42 (1) | 05:03
17 07:02 (4) | 20:42 4 07:00(3)|21:30 18  06:12(2) | 21:51
06:42 (4) | 06:01 | 05:12 05:41 (1) | 05:03
21 07:03 (4) | 20:44 | 21:31 15  05:56 (1) | 21:51
07:41 (4) | 05:59 ] 05:11 05:41 (1) | 05:04
23 08:04(4) | 20:46 | 21:33 15  05:56 (1) | 21:51
07:41 (4) | 05:57 | 05:10 05:41 (1) | 05:05
23 08:04 (4) | 20:48 |21:3¢ 15 05:56 (1) | 21:51
07:39 (4) | 05:09 05:41 (1)
25 08:04 (4) 121:35 15 05:56 (1) |
417 | 488 | 502
127 423 | 401 |
0.27 0.39 | 0.46 |
0.99 0.99 | 0.99
0.60 0.61 | 0.66
0.16 0.23 | 0.30
20 99 | 119
der Matrix wi gegeben (. zeit wie Bezugsjahr):

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

15
14
14
14
13
12
12
11

10

180
0.35
0.99
0.67
0.23

42

05:42 (1)
05:57 (1)
05:42 (1)
05:56 (1)
05:42 (1)
05:56 (1)
05:43 (1)
05:57 (1)
05:43 (1)
05:56 (1)
05:44 (1)
05:56 (1)
05:44 (1)
05:56 (1)
05:45 (1)
05:56 (1)
05:45 (1)
05:55 (1)
05:46 (1)
05:55 (1)
05:47 (1)
05:55 (1)
05:47 (1)
05:54 (1)
05:48 (1)
05:54 (1)
05:49 (1)
05:54 (1)
05:50 (1)
05:54 (1)
05:51 (1)
05:53 (1)

05:53 (1)
05:55 (1)
05:52 (1)
05:56 (1)
05:52 (1)
05:57 (1)
05:51 (1)
05:57 (1)
05:51 (1)
05:58 (1)

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

27/07/2016 15:25 / 44 Wi ndPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: Y - 1025

Voraussetzungen fiir Berechnung des Schattenwurfs

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

505

20
21
21
22
21

21

487
0.37
0.99
0.66
0.25

119

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

J Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor

Mai  Jun

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

S

Jul

Aug Sep Okt Nov Dez

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| August | September | Oktob
05:51 (1) | 05:43 06:12 (2) | 06:34 1 07:24
05:59 (1) | 21:18 16 06:28 (2) | 20:14 | 19:04
05:51 (1) | 05:44 06:13 (2) | 06:35 07:43 (4) | 07:26
05:59 (1) | 21:16 13 06:26 (2) | 20:12 8  07:51(4) | 19:01
05:51 (1) | 05:46 06:15 (2) | 06:37 07:39 (4) | 07:27
06:00 (1) | 21:14 11  06:26(2) | 20:10 14  07:53 (4) | 18:59
05:51 (1) | 05:47 06:16 (2) | 06:39 07:37 (4) | 07:29
06:01 (1) | 21:13 7 06:23(2) | 20:08 18 07:55(4) | 18:57
05:51 (1) | 05:49 | 06:40 07:36 (4) | 07:31
06:02 (1) | 21:11 | 20:05 21 07:57 (4) | 18:54
05:50 (1) | 05:51 | 06:42 07:34 (4) | 07:32
06:02 (1) | 21:09 120:03 23 07:57(4) | 18:52
05:50 (1) | 05:52 | 06:44 07:34 (4) | 07:3¢
06:02 (1) | 21:07 120:01 24  07:58 (4) | 18:50
05:50 (1) | 05:54 | 06:45 07:32 (4) | 07:36
06:03 (1) | 21:05 119:58 25  07:57 (4) | 18:48
05:50 (1) | 05:55 1 06:47 07:32 (4) | 07:38
06:03 (1) | 21:03 [19:56 25  07:57 (4) | 18:45
05:50 (1) | 05:57 1 06:49 07:32 (4) | 07:39
06:04 (1) | 21:01 | 19:54 26 07:58(4) | 18:43
05:49 (1) | 05:59 | 06:50 07:31 (4) | 07:41
06:04 (1) | 21:00 119:51 26 07:57 (4) | 18:41
05:49 (1) | 06:00 | 06:52 07:31 (4) | 07:43
06:04 (1) | 20:58 119:49 25  07:56 (4) | 18:38
05:49 (1) | 06:02 | 06:54 07:31 (4) | 07:45
06:04 (1) | 20:56 | 19:46 24 07:55(4) | 18:36
05:49 (1) | 06:04 | 06:55 07:32 (4) | 07:46
06:05 (1) | 20:54 119:44 22 07:54(4) | 18:34
05:49 (1) | 06:05 1 06:57 07:32 (4) | 07:48
06:05 (1) | 20:52 119:42 21 07:53(4) | 18:32
05:51 (1) | 06:07 07:03 (3) | 06:59 07:33 (4) | 07:50
06:05 (1) | 20:50 6 07:09(3)19:39 18  07:51(4) | 18:29
05:52 (1) | 06:09 06:59 (3) | 07:00 07:35 (4) | 07:52
06:23 (2) | 20:47 12 07:11(3) | 19:37 14 07:49 (4) | 18:27
05:53 (1) | 06:10 06:58 (3) | 07:02 07:38 (4) | 07:54
06:24 (2) | 20:45 14 07:12(3) | 19:35 8 07:46(4) | 18:25
05:54 (1) | 06:12 06:57 (3) | 07:04 07:55
06:25(2) | 20:43 17  07:14(3) | 19:32 18:23
05:55 (1) | 06:14 06:56 (3) | 07:05 07:57
06:26 (2) | 20:41 18  07:14(3) | 19:30 18:21
05:57 (1) | 06:15 06:55 (3) | 07:07 07:59
06:27(2) [20:39 19 07:14(3) | 19:27 18:19
05:58 (1) | 06:17 06:54 (3) | 07:09 08:01
06:28(2) [ 20:37 20  07:14(3) | 19:25 18:16
05:59 (1) | 06:19 06:54 (3) | 07:10 08:03
06:28(2) | 20:35 20 07:14(3) | 19:23 18:14
06:12 (2) | 06:20 06:54 (3) | 07:12 08:04
06:29(2) [20:32 19 07:13(3) | 19:20 18:12
06:11 (2) | 06:22 06:54 (3) | 07:14 07:06
06:29 (2) | 20:30 19 07:13(3) | 19:18 17:10
06:11 (2) | 06:24 06:55 (3) | 07:15 07:08
06:29 (2) | 20:28 18 07:13(3) | 19:16 17:08
06:11 (2) | 06:25 06:55 (3) | 07:17 07:10
06:29(2) | 20:26 16  07:11(3) | 19:13 17:06
06:11 (2) | 06:27 06:56 (3) | 07:19 07:12
06:29(2) | 20:24 14  07:10(3) | 19:11 17:04
06:12 (2) | 06:29 06:57 (3) | 07:20 07:13
06:29 (2) | 20:21 10 07:07 (3) | 19:08 17:02
06:11 (2) | 06:30 | 07:22 07:15
06:29 (2) | 20:19 | 19:06 17:00
06:11 (2) | 06:32 | 07:17
06:28 (2) | 20:17 | 16:58

| 455 | 381 331

| 269 | 3492

| 0.41 | 0.37

| 0.99 | 0.99

| 0.62 | 0.60

| 0.25 | 0.22

| 67 | 74

der Matrix wiedergegeben (

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| 07:19
| 16:56
07:21
16:54
07:23
16:53
07:24
16:51
| 07:26
| 16:49
| 07:28
16:47
07:30
16:45
07:32
16:44
07:34
16:42
07:35
16:40
07:37
16:39
07:39
16:37
07:41
16:36
07:43
16:34
07:45
16:33
07:46
16:31
07:48
16:30
07:50
16:28
07:52
16:27
07:53
16:26
07:55
16:25
07:57
16:23
07:58
16:22
08:00
16:21
08:02
16:20
08:03
16:19
08:05
16:18
08:07
16:17
08:08
16:16
08:10
16:16

264

| 08:11
| 16:15
08:13
16:14
08:14
16:14
08:15
16:13
] 08:17
| 16:12
| 08:18
16:12
08:19
16:12
08:21
16:11
08:22
16:11
| 08:23
| 16:11
| 08:24
16:10
08:25
16:10
08:26
16:10
08:27
16:10
08:28
16:10
08:29
16:10
08:30
16:11
08:30
16:11
08:31
16:11
08:32
| 16:11
] 08:32
| 16:12
08:33
16:12
08:33
16:13
08:34
16:13
08:34
16:14
08:35
16:15
08:35
16:15
08:35
16:16
08:35
16:17
08:35
16:18
08:35
] 16:19
| 241
{

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

woroe 1525745 WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: Z - 1026

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

256

| Februar |Marz

| 08:07
| 17:09
| 08:06
| 17:11

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

J Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07
Betriebsdauer je Sektor

: Startwindgeschw. aus Leistungskennlinie

N NNO ONO O 0SO SSO S

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| April | Mai | Juni
| 07:01 07:38 (4) | 05:55 06:50 (3) | 05:08
| 19:57 25 08:03(4) | 20:49 8 06:58(3) | 21:36
| 06:59 07:37 (4) | 05:53 05:08
|19:5 27  08:04(4) | 20:51 21:38
| 06:56 07:36 (4) | 05:51 05:07
| 20:01 27  08:03(4) | 20:53 21:39
| 06:54 07:35 (4) | 05:49 05:06
| 20:02 28  08:03 (4) | 20:54 21:40
| 06:52 07:35 (4) | 05:47 | 05:05
| 20:04 28  08:03 (4) | 20:56 | 21:41
| 06:49 07:34 (4) | 05:45 | 05:05
| 20:06 28  08:02(4) | 20:58 21:42
| 06:47 07:35 (4) | 05:44 05:04
| 20:08 27  08:02 (4) | 21:00 21:43
| 06:45 07:35 (4) | 05:42 05:03
]20:09 26  08:01(4) | 21:01 21:44
| 06:42 07:35 (4) | 05:40 05:03
| 20:11 26  08:01(4) | 21:03 21:44
| 06:40 07:35 (4) | 05:38 | 05:03
| 20:13 24 07:59 (4) | 21:05 | 21:45
| 06:38 07:36 (4) | 05:36 | 05:02
20:15 22 07:58 (4) | 21:06 21:46
| 06:36 07:38 (4) | 05:35 05:02
20:16 18  07:56 (4) | 21:08 21:47
| 06:33 07:40 (4) | 05:33 06:01 (2) | 05:01
| 20:18 14 07:54(4) | 21:09 3 06:04(2) | 21:47
| 06:31 07:42 (4) | 05:31 05:58 (2) | 05:01
| 20:20 7 07:49(4) | 21:11 9 06:07(2) | 21:48
] 06:29 ] 05:30 05:56 (2) | 05:01
| 20:22 | 21:13 12 06:08(2) | 21:49
| 06:27 | 05:28 05:56 (2) | 05:01
| 20:23 |21:14 14 06:10(2) | 21:49
| 06:24 06:51 (3) | 05:27 05:55 (2) | 05:01
| 20:25 11 07:02(3) | 21:16 16 06:11(2) | 21:50
| 06:22 06:49 (3) | 05:25 05:54 (2) | 05:01
120:27 15 07:04(3) | 21:17 17  06:11(2) | 21:50
| 06:20 06:48 (3) | 05:24 05:54 (2) | 05:01
12029 17 07:05(3) [21:19 18  06:12(2) | 21:50
| 06:18 06:46 (3) | 05:22 05:54 (2) | 05:01
]20:30 19 07:05(3) [21:20 18  06:12(2) | 21:51
| 06:16 06:45 (3) | 05:21 05:53 (2) | 05:01
]20:32 20 07:05(3) | 21:22 19 06:12(2) | 21:51
06:14 06:45 (3) | 05:20 05:53 (2) | 05:01
20:3¢ 20 07:05(3) [ 21:23 19 06:12(2) | 21:51
06:11 06:44 (3) | 05:18 05:53 (2) | 05:01
20:36 21 07:05(3) | 21:25 20 06:13(2) | 21:51
06:09 06:44 (3) | 05:17 05:54 (2) | 05:02
20:37 21 07:05(3) [21:26 19 06:13(2) | 21:51
06:07 06:44 (3) | 05:16 05:54 (2) | 05:02
20:39 21 07:05(3) | 21:27 19 06:13(2) | 21:51
06:05 06:44 (3) | 05:15 05:43 (1) | 05:02
20:41 20 07:04(3) | 21:29 21 06:13(2) | 21:51
06:51 (4) | 06:03 06:44 (3) | 05:14 05:42 (1) | 05:03
3 06:54(4) |20:42 19 07:03(3) |21:30 23 06:13(2) | 21:51
06:45 (4) | 06:01 06:45 (3) | 05:12 05:41 (1) | 05:03
13 06:58(4) [20:44 18 07:03(3) | 21:31 24  06:13(2) | 21:51
07:42 (4) | 05:59 06:46 (3) | 05:11 05:40 (1) | 05:04
18  08:00 (4) | 20:46 15 07:01(3) | 21:33 25 06:12(2) | 21:51
07:41 (4) | 05:57 06:48 (3) | 05:10 05:39 (1) | 05:05
21 08:02(4) [20:48 13 07:01(3) [21:3¢ 26 06:12(2) | 21:51
07:39 (4) | 05:09 05:38 (1)
23 08:02(4) 121:35 26 06:11(2) |
417 | 488 | 502
78 577 | 356 |
0.27 0.39 | 0.46 |
0.99 0.99 | 0.99
0.60 0.61 | 0.66
0.16 0.23 | 0.30
12 135 | 107
der Matrix wi gegeben (. zeit wie Bezugsjahr):

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

27
27
27
27
26
25
21

16
16
16
16
15
16

15

531
0.35
0.99
0.67
0.24

125

05:38 (1)
06:12 (2)
05:37 (1)
06:11 (2)
05:36 (1)
06:11 (2)
05:36 (1)
06:11 (2)
05:35 (1)
06:10 (2)
05:35 (1)
06:09 (2)
05:36 (1)
06:08 (2)
05:36 (1)
06:07 (2)
05:36 (1)
05:52 (1)
05:36 (1)
05:52 (1)
05:37 (1)
05:53 (1)
05:36 (1)
05:52 (1)
05:37 (1)
05:52 (1)
05:37 (1)
05:53 (1)
05:38 (1)
05:53 (1)
05:38 (1)
05:53 (1)
05:38 (1)
05:53 (1)
05:39 (1)
05:53 (1)
05:39 (1)
05:53 (1)
05:39 (1)
05:54 (1)
05:39 (1)
05:54 (1)
05:39 (1)
05:54 (1)
05:40 (1)
05:55 (1)
05:40 (1)
05:54 (1)
05:39 (1)
05:54 (1)
05:40 (1)
05:55 (1)
05:40 (1)
05:55 (1)
05:41 (1)
05:56 (1)
05:40 (1)
05:55 (1)
05:41 (1)
05:56 (1)

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aorot6 1525746 WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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17

4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: Z - 1026

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1 05:05

| 21:51

2] 05:06

| 21:50

3| 05:07

| 21:50

4 05:07

| 21:49

5 | 05:08

| 21:49

6| 05:09

| 21:48

7| 05:10

| 21:48

8 05:11

| 21:47

9] 05:12

| 21:46

10 | 05:13

| 21:46

11| 05:14

| 21:45

12 | 05:15

| 21:44

13| 05:16

| 21:43

14| 05:17

| 21:42

15 | 05:19

| 21:41

16 | 05:20

| 21:40

17 | 05:21

| 21:39

18 | 05:22

| 21:38

19 | 05:24

| 21:37

20 | 05:25

| 21:35

21 | 05:26

| 21:34

22| 05:28

| 21:33

23 | 05:29

| 21:32

24 | 05:31

| 21:30

25 | 05:32

| 21:29

26 | 05:33

| 21:27

27 | 05:35

| 21:26

28 | 05:36

| 21:24

29 | 05:38

| 21:23

30 | 05:40

| 21:21

31 | 05:41

| 21:19

Sonnenscheinstunden | 505
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

21
23
25
26
28
27
27
27
26
26
25

597
0.37
0.99
0.67
0.25

147

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

Wind

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Mai  Jun
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Jan Feb Mar

Betriebsdauer je Sektor

Apr

N NNO ONO O 0SO SSO

S

Jul

Aug Sep Okt Nov Dez

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

: Startwindgeschw. aus Leistungskennlinie

| August | September | Oktob
05:41 (1) | 05:43 1 06:34 07:35 (4) | 07:24
05:57 (1) | 21:18 | 20:14 22 07:57(4) | 19 04
05:41 (1) | 05:44 1 06:35 07:34 (4)
05:56 (1) | 21:16 120:12 24 07:58 (4) 19 01
05:41 (1) | 05:46 | 06:37 07:32 (4) | 07:27
05:57 (1) | 21:14 120:10 26 07:58 (4) | 18:59
05:42 (1) | 05:47 1 06:39 07:32 (4) | 07:29
05:57 (1) | 21:13 120:08 26 07:58 (4) | 18:57
05:42 (1) | 05:49 1 06:40 07:32 (4) | 07:31
06:14 (2) | 21:11 ]20:05 27 07:59 (4) | 18:54
05:41 (1) | 05:51 | 06:42 07:30 (4) | 07:32
06:14 (2) | 21:09 120:03 28  07:58 (4) | 18:52
05:42 (1) | 05:52 | 06:44 07:30 (4) | 07:3¢
06:16 (2) | 21:07 120:00 28  07:58 (4) | 18:50
05:42 (1) | 05:54 | 06:45 07:29 (4) | 07:36
06:17 (2) | 21:05 119:58 28 07:57 (4) | 18:47
05:43 (1) | 05:55 1 06:47 07:30 (4) | 07:38
06:18 (2) | 21:03 [19:56 27 07:57 (4) | 18:45
05:44 (1) | 05:57 1 06:49 07:30 (4) | 07:39
06:18 (2) | 21:01 | 19:54 27 07:57(4) | 18:43
05:45 (1) | 05:59 | 06:50 07:30 (4) | 07:41
06:19 (2) | 21:00 119:51 25  07:55(4) | 18:41
05:46 (1) | 06:00 06:58 (3) | 06:52 07:31 (4) | 07:43
06:20 (2) | 20:58 9 07:07(3)[19:49 23 07:54 (4) | 18:38
05:47 (1) | 06:02 06:55 (3) | 06:54 07:31 (4) | 07:45
06:20 (2) | 20:56 13 07:08 (3) | 19:46 21 07:52(4) | 18:36
05:48 (1) | 06:04 06:54 (3) | 06:55 07:32 (4) | 07:46
06:21(2) | 20:54 16  07:10(3) | 19:44 19 07:51(4) | 18:34
05:49 (1) | 06:05 06:52 (3) | 06:57 07:35 (4) | 07:48
06:21(2) [20:52 18 07:10(3) | 19:42 14 07:49 (4) | 18:32
05:51 (1) | 06:07 06:52 (3) | 06:59 07:37 (4) | 07:50
06:22(2) [20:49 19 07:11(3) | 19:39 7 07:44(4) | 18:29
05:52 (1) | 06:09 06:51 (3) | 07:00 07:52
06:22 (2) | 20:47 20 07:11(3) | 19:37 18:27
06:03 (2) | 06:10 06:51 (3) | 07:02 07:54
06:22 (2) | 20:45 20 07:11(3) | 19:35 18:25
06:03 (2) | 06:12 06:51 (3) | 07:04 07:55
06:22(2) | 20:43 21 07:12(3) | 19:32 18:23
06:03 (2) | 06:14 06:50 (3) | 07:05 07:57
06:22(2) | 20:41 21 07:11(3) | 19:30 18:21
06:04 (2) | 06:15 06:50 (3) | 07:07 07:59
06:23(2) [20:39 21 07:11(3) | 19:27 18:19
06:04 (2) | 06:17 06:50 (3) | 07:09 08:01
06:23(2) [20:37 20 07:10(3) | 19:25 18:16
06:04 (2) | 06:19 06:51 (3) | 07:10 08:03
06:22(2) | 20:35 18  07:09 (3) | 19:23 18:14
06:05 (2) | 06:20 06:51 (3) | 07:12 08:04
06:23(2) [20:32 17 07:08(3) | 19:20 18:12
06:05 (2) | 06:22 06:52 (3) | 07:14 07:06
06:22 (2) | 20:30 14 07:06 (3) | 19:18 17:10
06:05 (2) | 06:24 06:54 (3) | 07:15 07:08
06:21 (2) | 20:28 10 07:04(3) | 19:16 17:08
06:06 (2) | 06:25 1 07:17 07:10
06:21 (2) | 20:26 119:13 17:06
06:07 (2) | 06:27 | 07:19 07:12
06:20 (2) | 20:24 | 19:11 17:04
06:08 (2) | 06:29 07:42 (4) | 07:20 07:13
06:19 (2) | 20:21 9 07:51(4) | 19:08 17:02
06:10 (2) | 06:30 07:39 (4) | 07:22 07:15
06:17 (2) | 20:19 15 07:54 (4) | 19:06 17:00

| 06:32 07:38 (4) | 07:17

120:47 18 07:56(4) | 16:58

| 455 | 381 331

| 299 | 2

| 0.41 | 0.37

| 0.99 | 0.99

| 0.61 | 0.60

| 0.25 | 0.22

| 74 | 81

der Matrix wied geben (|

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| 07:19
| 16:56
07:21
16:54
07:23
16:53
07:24
16:51
| 07:26
| 16:49
| 07:28
16:47
07:30
16:45
07:32
16:44
07:34
16:42
07:35
16:40
07:37
16:39
07:39
16:37
07:41
16:36
07:43
16:34
07:45
16:33
07:46
16:31
07:48
16:30
07:50
16:28
07:52
16:27
07:53
16:26
07:55
16:25
07:57
16:23
07:58
16:22
08:00
16:21
08:02
16:20
08:03
16:19
08:05
16:18
08:07
16:17
08:08
16:16
08:10
16:16

264

|
|

08:11
16:15
08:13
16:14
08:14
16:14
08:15
16:13
08:17
16:12
08:18
16:12
08:19
16:12
08:21
16:11
08:22
16:11
08:23
16:11
08:24
16:10
08:25
16:10
08:26
16:10
08:27
16:10
08:28
16:10
08:29
16:10
08:30
16:11
08:30
16:11
08:31
16:11
08:32
16:11
08:32
16:12
08:33
16:12
08:33
16:13
08:34
16:13
08:34
16:14
08:35
16:15
08:35
16:15
08:35
16:16
08:35
16:17
08:35
16:18
08:35
16:19
241

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aworo6 1525747 WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: AA - 1027

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

256

| Februar |Marz

| 08:07
| 17:09
| 08:06
| 17:11

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

J Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

: Startwindgeschw. aus Leistungskennlinie

Jan Feb Mar

Apr

Mai  Jun

Jul

Aug

Sep Okt Nov Dez

1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor
N NNO ONO O 0SO SSO S

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| April | Mai | Juni
| 07:01 07:42 (4) | 05:55 | 05:08
| 19:57 28  08:10(4) | 20:49 | 21:36
| 06:59 07:42 (4) | 05:53 05:08
|19:5 29 08:11(4) | 20:51 21:38
| 06:56 07:41 (4) | 05:51 05:07
|20:00 29  08:10(4) | 20:53 21:39
| 06:54 07:41 (4) | 05:49 05:06
| 20:02 28 08:09 (4) | 20:54 21:40
| 06:52 07:41 (4) | 05:47 | 05:05
| 20:04 28 08:09 (4) | 20:56 | 21:41
| 06:49 07:40 (4) | 05:45 | 05:05
| 20:06 28  08:08 (4) | 20:58 21:42
| 06:47 07:41 (4) | 05:44 05:04
| 20:08 26 08:07 (4) | 21:00 21:43
| 06:45 07:42 (4) | 05:42 05:03
]20:09 24  08:06 (4) | 21:01 21:44
| 06:42 07:43 (4) | 05:40 05:03
|20:41 22 08:05(4) | 21:03 21:44
| 06:40 07:43 (4) | 05:38 | 05:03
| 20:13 19 08:02(4) | 21:05 | 21:45
| 06:38 07:45 (4) | 05:36 | 05:02
]20:15 15  08:00 (4) | 21:06 21:46
| 06:36 07:48 (4) | 05:35 05:02
| 20:16 9 07:57(4) | 21:08 21:47
| 06:33 1 05:33 06:00 (2) | 05:01
| 20:18 | 21:09 8  06:08(2) | 21:47
| 06:31 | 05:31 05:59 (2) | 05:01
| 20:20 |21:11 11 06:10(2) | 21:48
] 06:29 06:57 (3) | 05:30 05:57 (2) | 05:01
| 20:22 6 07:03(3)|21:13 14  06:11(2) | 21:49
| 06:27 06:54 (3) | 05:28 05:57 (2) | 05:01
| 20:23 12 07:06 (3) | 21:14 15 06:12(2) | 21:49
| 06:24 06:52 (3) | 05:27 05:56 (2) | 05:01
| 20:25 16 07:08(3) | 21:16 17 06:13(2) | 21:50
| 06:22 06:51 (3) | 05:25 05:55 (2) | 05:01
120:27 18 07:09(3) | 21:17 18  06:13 (2) | 21:50
| 06:20 06:50 (3) | 05:24 05:55 (2) | 05:01
12029 19 07:09(3) [21:19 19  06:14(2) | 21:50
| 06:18 06:48 (3) | 05:22 05:55 (2) | 05:01
20:30 21 07:09(3) [21:20 20  06:15(2) | 21:51
| 06:16 06:48 (3) | 05:21 05:54 (2) | 05:01
120:32 21 07:09(3)|21:22 20 06:14 (2) | 21:51
06:14 06:47 (3) | 05:20 05:55 (2) | 05:01
20:3¢ 22 07:09(3)|21:23 19 06:14(2) | 21:51
06:11 06:47 (3) | 05:18 05:55 (2) | 05:01
20:36 22 07:09(3) | 21:25 20 06:15(2) | 21:51
06:09 06:47 (3) | 05:17 05:55 (2) | 05:02
20:37 21 07:08(3)|21:26 20 06:15(2) | 21:51
06:54 (4) | 06:07 06:47 (3) | 05:16 05:55 (2) | 05:02
8 07:02(4) | 20:39 21 07:08(3) | 21:27 20 06:15(2) | 21:51
06:50 (4) | 06:05 06:48 (3) | 05:15 05:43 (1) | 05:02
16 07:06 (4) | 20:41 19 07:07 (3) | 21:29 22 06:15(2) | 21:51
06:48 (4) | 06:03 06:48 (3) | 05:14 05:42 (1) | 05:03
20 07:08(4) [20:42 18 07:06(3)|21:30 25  06:15(2) | 21:51
06:46 (4) | 06:01 06:49 (3) | 05:12 05:41 (1) | 05:03
22 07:08 (4) | 20:44 16 07:05(3) | 21:31 26 06:14(2) | 21:51
07:45 (4) | 05:59 06:50 (3) | 05:11 05:40 (1) | 05:04
24 08:09 (4) | 20:46 13 07:03(3) | 21:33 26 06:14(2) | 21:51
07:44 (4) | 05:57 06:53 (3) | 05:10 05:39 (1) | 05:05
26 08:10 (4) | 20:48 8 07:01(3)]21:3¢ 28 06:14 (2) | 21:51
07:42 (4) | 05:09 05:38 (1)
28 08:10 (4) 121:35 28 06:13(2) |
417 | 488 | 502
144 558 | 376 |
0.27 0.39 | 0.46 |
0.99 0.99 | 0.99
0.60 0.60 | 0.66
0.16 0.23 | 0.30
23 130 | 113
der Matrix wi gegeben (. zeit wie Bezugsjahr):

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

28
28
27
27
25
24
22
16
16
16
16
16
15
16
15
15
15
15
16
15
15
15
15
15
15
15
15
16
16

16

536
0.35
0.99
0.67
0.24

126

05:38 (1)
06:14 (2)
05:37 (1)
06:13 (2)
05:36 (1)
06:12 (2)
05:36 (1)
06:12 (2)
05:36 (1)
06:11 (2)
05:36 (1)
06:10 (2)
05:36 (1)
06:09 (2)
05:37 (1)
05:53 (1)
05:37 (1)
05:53 (1)
05:37 (1)
05:53 (1)
05:38 (1)
05:54 (1)
05:37 (1)
05:53 (1)
05:38 (1)
05:53 (1)
05:38 (1)
05:54 (1)
05:39 (1)
05:54 (1)
05:39 (1)
05:54 (1)
05:39 (1)
05:54 (1)
05:39 (1)
05:54 (1)
05:39 (1)
05:55 (1)
05:40 (1)
05:55 (1)
05:40 (1)
05:55 (1)
05:40 (1)
05:55 (1)
05:41 (1)
05:56 (1)
05:40 (1)
05:55 (1)
05:40 (1)
05:55 (1)
05:41 (1)
05:56 (1)
05:41 (1)
05:56 (1)
05:41 (1)
05:57 (1)
05:41 (1)
05:57 (1)
05:41 (1)
05:57 (1)

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aporot6 152574 WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AA - 1027

Voraussetzungen fiir Berechnung des Schattenwurfs

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

505

23
25
26
28
28
29

28

27
26

24
21

20
20

20

631
0.37
0.99
0.67
0.25

155

| August

05:42 (1) | 05:43
05:58 (1) | 21:18
05:41 (1) | 05:44
05:57 (1) | 21:16
05:42 (1) | 05:46
05:58 (1) | 21:14
05:42 (1) | 05:47
05:58 (1) | 21:13
05:43 (1) | 05:49
06:14 (2) | 21:11
05:42 (1) | 05:51
06:16 (2) | 21:09
05:42 (1) | 05:52
06:17 (2) | 21:07
05:43 (1) | 05:54
06:18 (2) | 21:05
05:43 (1) | 05:55
06:19 (2) | 21:03
05:44 (1) | 05:57
06:20 (2) | 21:01
05:45 (1) | 05:59
06:21 (2) | 21:00
05:46 (1) | 06:00
06:21 (2) | 20:58
05:47 (1) | 06:02
06:22 (2) | 20:56
05:48 (1) | 06:04
06:22 (2) | 20:54
05:49 (1) | 06:05
06:23 (2) | 20:52
05:51 (1) | 06:07
06:24 (2) | 20:49
05:52 (1) | 06:09
06:24 (2) | 20:47
05:53 (1) | 06:10
06:24 (2) | 20:45
06:05 (2) | 06:12
06:24 (2) | 20:43
06:04 (2) | 06:14
06:24 (2) | 20:41
06:05 (2) | 06:15
06:25 (2) | 20:39
06:05 (2) | 06:17
06:25 (2) | 20:37
06:05 (2) | 06:19
06:24 (2) | 20:35
06:06 (2) | 06:20
06:25 (2) | 20:32
06:06 (2) | 06:22
06:24 (2) | 20:30
06:06 (2) | 06:24
06:23 (2) | 20:28
06:07 (2) | 06:25
06:24 (2) | 20:26
06:07 (2) | 06:27
06:22 (2) | 20:24
06:09 (2) | 06:29
06:22 (2) | 20:21
06:10 (2) | 06:30
06:20 (2) | 20:19
06:12 (2) | 06:32
06:17 (2) | 20:17

| 455

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

J Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Mai  Jun
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Jan Feb Mar

Betriebsdauer je Sektor

Apr

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

S

Jul

Aug Sep Okt Nov Dez

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

| September | Oktob
1 06:34 07:44 (4) | 07:24
| 20:14 15 07:59 (4) | 19:04
1 06:35 07:42 (4) | 07:26
120:12 19 08:01(4) | 19:01
| 06:37 07:40 (4) | 07:27
120:10 22 08:02(4) | 18:59
1 06:39 07:39 (4) | 07:29
| 20:08 24 08:03 (4) | 18:57
1 06:40 07:38 (4) | 07:31
| 20:05 26 08:04 (4) | 18:54
| 06:42 07:37 (4) | 07:32
120:03 27  08:04 (4) | 18:52
| 06:44 07:36 (4) | 07:34
120:01 28  08:04 (4) | 18:50
| 06:45 07:35 (4) | 07:36
119:58 29 08:04 (4) | 18:47
1 06:47 07:35 (4) | 07:38
119:56 29 08:04 (4) | 18:45
1 06:49 07:35 (4) | 07:39
| 19:54 29  08:04(4) | 18:43
| 06:50 07:34 (4) | 07:41
119:51 29 08:03 (4) | 18:41
| 06:52 07:35 (4) | 07:43
119:49 27  08:02(4) | 18:38
07:00 (3) | 06:54 07:34 (4) | 07:45
10 07:10(3) | 19:46 27 08:01(4) | 18:36
06:59 (3) | 06:55 07:35 (4) | 07:46
13 07:12(3) |19:44 25  08:00 (4) | 18:34
06:56 (3) | 06:57 07:36 (4) | 07:48
17 07:13(3) [19:42 23 07:59 (4) | 18:32
06:56 (3) | 06:59 07:36 (4) | 07:50
18 07:14(3) [19:39 20  07:56 (4) | 18:29
06:54 (3) | 07:00 07:38 (4) | 07:52
20 07:14(3) | 19:37 17  07:55(4) | 18:27
06:54 (3) | 07:02 07:41 (4) | 07:54
21 07:15(3) [19:35 11  07:52(4) | 18:25
06:54 (3) | 07:04 07:55
21 07:15(3) | 19:32 18:23
06:53 (3) | 07:05 07:57
22 07:15(3) | 19:30 18:21
06:53 (3) | 07:07 07:59
22 07:15(3) | 19:27 18:19
06:52 (3) | 07:09 08:01
22 07:14(3) | 19:25 18:16
06:53 (3) | 07:10 08:03
20 07:13(3) | 19:23 18:14
06:53 (3) | 07:12 08:04
19 07:12(3) | 19:20 18:12
06:54 (3) | 07:14 07:06
17 07:11(3) | 19:18 17:10
06:55 (3) | 07:15 07:08
15 07:10(3) | 19:16 17:08
06:56 (3) | 07:17 07:10
12 07:08(3) | 19:13 17:06
06:59 (3) | 07:19 07:12
5 07:04(3) | 19:11 17:04
| 07:20 07:13
| 19:08 17:02
| 07:22 07:15
| 19:06 17:00
07:48 (4) | 07:17
9 07:57(4) | 16:58
| 381 331
283 | 427
0.41 | 0.37
0.99 | 0.99
0.61 | 0.60
0.25 | 0.22
70 | 92
der Matrix wiedergegeben (

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| 07:19
| 16:56
07:21
16:54
07:23
16:53
07:24
16:51
| 07:26
| 16:49
| 07:28
16:47
07:30
16:45
07:32
16:44
07:34
16:42
07:35
16:40
07:37
16:39
07:39
16:37
07:41
16:36
07:43
16:34
07:45
16:33
07:46
16:31
07:48
16:30
07:50
16:28
07:52
16:27
07:53
16:26
07:55
16:25
07:57
16:23
07:58
16:22
08:00
16:21
08:02
16:20
08:03
16:19
08:05
16:18
08:07
16:17
08:08
16:16
08:10
16:16

264

| 08:11
| 16:15
08:13
16:14
08:14
16:14
08:15
16:13
] 08:17
| 16:12
| 08:18
16:12
08:19
16:12
08:21
16:11
08:22
16:11
| 08:23
| 16:11
| 08:24
16:10
08:25
16:10
08:26
16:10
08:27
16:10
08:28
16:10
08:29
16:10
08:30
16:11
08:30
16:11
08:31
16:11
08:32
| 16:11
] 08:32
| 16:12
08:33
16:12
08:33
16:13
08:34
16:13
08:34
16:14
08:35
16:15
08:35
16:15
08:35
16:16
08:35
16:17
08:35
16:18
08:35
] 16:19
| 241
{

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

woroe 1525740 WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: AB - 1028

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

256

| Februar |Marz

| 08:07
| 17:09
| 08:06
| 17:11

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

J Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

: Startwindgeschw. aus Leistungskennlinie

Jan Feb Mar

Apr

Mai  Jun

Jul

Aug

Sep Okt Nov Dez

1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor
N NNO ONO O 0SO SSO S

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| April | Mai | Juni
| 07:01 07:50 (4) | 05:55 | 05:08
| 19:57 29  08:19(4) | 20:49 | 21:36
| 06:59 07:50 (4) | 05:53 05:08
|19:59 29 08:19 (4) | 20:51 21:38
| 06:56 07:50 (4) | 05:51 05:07
|20:00 27  08:17(4) | 20:53 21:39
| 06:54 07:50 (4) | 05:49 05:06
| 20:02 27  08:17(4) | 20:54 21:40
| 06:52 07:51 (4) | 05:47 | 05:05
| 20:04 25 08:16 (4) | 20:56 | 21:41
| 06:49 07:51 (4) | 05:45 | 05:05
| 20:06 22 08:13(4) | 20:58 21:42
| 06:47 07:53 (4) | 05:44 05:04
| 20:08 19 08:12(4) | 21:00 21:43
| 06:45 07:55 (4) | 05:42 05:03
]20:09 14  08:09 (4) | 21:01 21:44
| 06:42 07:58 (4) | 05:40 05:03
| 20:11 6  08:04(4) | 21:03 21:44
| 06:40 | 05:38 | 05:03
| 20:13 | 21:05 | 21:45
| 06:38 | 05:36 06:05 (2) | 05:02
| 20:15 | 21:06 5 06:10 (2) | 21:46
| 06:36 | 05:35 06:03 (2) | 05:02
| 20:16 ]21:08 10 06:13 (2) | 21:47
| 06:33 07:02 (3) | 05:33 06:01 (2) | 05:01
| 20:18 8 07:10(3) | 21:09 13 06:14(2) | 21:47
| 06:31 06:59 (3) | 05:31 06:00 (2) | 05:01
12020 13 07:12(3)|21:11 15 06:15(2) | 21:48
] 06:29 06:57 (3) | 05:30 05:59 (2) | 05:01
12022 16 07:13(3) | 21:13 17  06:16(2) | 21:49
| 06:27 06:56 (3) | 05:28 05:59 (2) | 05:01
| 20:23 18 07:14(3) | 21:14 18 06:17(2) | 21:49
| 06:24 06:55 (3) | 05:27 05:59 (2) | 05:01
| 20:25 20 07:15(3) | 21:16 18 06:17 (2) | 21:50
| 06:22 06:54 (3) | 05:25 05:58 (2) | 05:01
120:27 21 07:15(3) | 21:17 19 06:17 (2) | 21:50
| 06:20 06:54 (3) | 05:24 05:58 (2) | 05:01
12029 22 07:16(3)[21:19 20  06:18(2) | 21:50
| 06:18 06:52 (3) | 05:22 05:58 (2) | 05:01
]20:30 23 07:15(3)[21:20 20  06:18(2) | 21:51
| 06:16 06:52 (3) | 05:21 05:57 (2) | 05:01
120:32 22 07:14(3)21:22 20 06:17(2) | 21:51
07:01 (4) | 06:14 06:52 (3) | 05:20 05:57 (2) | 05:01
13 07:14(4)|20:3¢ 22 07:14(3) [ 21:23 21 06:18(2) | 21:51
06:58 (4) | 06:11 06:52 (3) | 05:18 05:58 (2) | 05:01
18 07:16(4) | 20:36 21 07:13(3)|21:25 20  06:18(2) | 21:51
06:57 (4) | 06:09 06:53 (3) | 05:17 05:45 (1) | 05:02
21 07:18(4)|20:37 20 07:13(3)|21:26 21 06:18(2) | 21:51
06:54 (4) | 06:07 06:53 (3) | 05:16 05:44 (1) | 05:02
25 07:19(4) | 20:39 19 07:12(3) | 21:27 25 06:18(2) | 21:51
06:53 (4) | 06:05 06:54 (3) | 05:15 05:43 (1) | 05:02
27 07:20(4) | 20:41 16 07:10(3) | 21:29 26 06:18(2) | 21:51
06:53 (4) | 06:03 06:56 (3) | 05:14 05:42 (1) | 05:03
27 07:20(4) [20:42 13 07:09(3) | 21:30 27 06:17(2) | 21:51
06:51 (4) | 06:01 06:58 (3) | 05:12 05:41 (1) | 05:03
29  07:20 (4) | 20:44 8 07:06 (3) | 21:31 27  06:17(2) | 21:51
07:51 (4) | 05:59 ] 05:11 05:40 (1) | 05:04
29  08:20 (4) | 20:46 | 21:33 29 06:17(2) | 21:51
07:51 (4) | 05:57 | 05:10 05:39 (1) | 05:05
29 08:20 (4) | 20:48 |21:3¢ 28 06:16(2) | 21:51
07:50 (4) | 05:09 05:38 (1)
29 08:19 (4) ]21:35 28 06:15(2) |
417 | 488 | 502
247 480 | 427 |
0.27 0.39 | 0.46 |
0.99 0.99 | 0.99
0.59 0.60 | 0.66
0.16 0.23 | 0.30
39 112 | 127
der Matrix wi gegeben (. zeit wie Bezugsjahr):

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

29
28
27
23
19
17
17
16
17
16
16
16
15
16
16
15
15
15
15
14
14
14
14
15
15
15
15
16
15

16

511
0.35
0.99
0.67
0.23

120

05:38 (1)
06:16 (2)
05:38 (1)
06:15 (2)
05:37 (1)
06:14 (2)
05:38 (1)
06:13 (2)
05:38 (1)
06:11 (2)
05:37 (1)
05:54 (1)
05:38 (1)
05:55 (1)
05:39 (1)
05:55 (1)
05:38 (1)
05:55 (1)
05:39 (1)
05:55 (1)
05:40 (1)
05:56 (1)
05:39 (1)
05:55 (1)
05:40 (1)
05:55 (1)
05:40 (1)
05:56 (1)
05:40 (1)
05:56 (1)
05:41 (1)
05:56 (1)
05:41 (1)
05:56 (1)
05:41 (1)
05:56 (1)
05:41 (1)
05:56 (1)
05:42 (1)
05:56 (1)
05:42 (1)
05:56 (1)
05:42 (1)
05:56 (1)
05:43 (1)
05:57 (1)
05:42 (1)
05:57 (1)
05:42 (1)
05:57 (1)
05:43 (1)
05:58 (1)
05:43 (1)
05:58 (1)
05:43 (1)
05:59 (1)
05:43 (1)
05:58 (1)
05:43 (1)
05:59 (1)

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aorpote 1525750 WINAPRO .
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AB - 1028

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1 05:05

| 21:51

2] 05:06

| 21:50

3| 05:07

| 21:50

4 05:07

| 21:49

5 | 05:08

| 21:49

6| 05:09

| 21:48

7| 05:10

| 21:48

8 05:11

| 21:47

9] 05:12

| 21:46

10 | 05:13

| 21:46

11| 05:14

| 21:45

12 | 05:15

| 21:44

13| 05:16

| 21:43

14| 05:17

| 21:42

15 | 05:19

| 21:41

16 | 05:20

| 21:40

17 | 05:21

| 21:39

18 | 05:22

| 21:38

19 | 05:24

| 21:37

20 | 05:25

| 21:35

21 | 05:26

| 21:34

22| 05:28

| 21:33

23 | 05:29

| 21:32

24 | 05:31

| 21:30

25 | 05:32

| 21:29

26 | 05:33

| 21:27

27 | 05:35

| 21:26

28 | 05:36

| 21:24

29 | 05:38

| 21:23

30 | 05:40

| 21:21

31 | 05:41

| 21:19

Sonnenscheinstunden | 505
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

23
25
27
28
29
29
29
28

26
25
22
20
20
20
20

21

653
0.37
0.99
0.66
0.25

160

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

J Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor

Mai  Jun

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

S

Jul

Aug Sep Okt Nov Dez

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| August | September | Oktob
05:44 (1) | 05:43 06:14 (2) | 06:34 1 07:24
06:00 (1) | 21:18 8  06:22(2) | 20:14 | 19:04
05:43 (1) | 05:44 1 06:35 07:26
05:59 (1) | 21:16 1 20:12 19:01
05:44 (1) | 05:46 | 06:37 07:56 (4) | 07:27
06:00 (1) | 21:14 1 20:10 6  08:02(4) | 18:59
05:44 (1) | 05:47 1 06:39 07:52 (4) | 07:29
06:00 (1) | 21:13 | 20:08 14 08:06 (4) | 18:57
05:44 (1) | 05:49 1 06:40 07:50 (4) | 07:31
06:01 (1) | 21:11 ]20:05 19  08:09 (4) | 18:54
05:44 (1) | 05:51 | 06:42 07:48 (4) | 07:32
06:00 (1) | 21:09 120:03 21 08:09 (4) | 18:52
05:44 (1) | 05:52 | 06:44 07:46 (4) | 07:3¢
06:01 (1) | 21:07 120:00 25 08:11(4) | 18:50
05:44 (1) | 05:54 | 06:45 07:45 (4) | 07:36
06:19 (2) | 21:05 119:58 26 08:11(4) | 18:47
05:45 (1) | 05:55 1 06:47 07:44 (4) | 07:38
06:21 (2) | 21:03 [19:56 28 08:12(4) | 18:45
05:45 (1) | 05:57 1 06:49 07:43 (4) | 07:39
06:22 (2) | 21:01 | 19:54 29 08:12(4) | 18:43
05:45 (1) | 05:59 | 06:50 07:42 (4) | 07:41
06:23 (2) | 21:00 119:51 30 08:12(4) | 18:41
05:46 (1) | 06:00 | 06:52 07:42 (4) | 07:43
06:24 (2) | 20:58 119:49 30 08:12(4) | 18:38
05:47 (1) | 06:02 | 06:54 07:41 (4) | 07:45
06:24 (2) | 20:56 | 19:46 30 08:11(4) | 18:36
05:48 (1) | 06:04 | 06:55 07:41 (4) | 07:46
06:25 (2) | 20:54 119:44 30  08:11(4) | 18:34
05:49 (1) | 06:05 07:05 (3) | 06:57 07:42 (4) | 07:48
06:25 (2) | 20:52 9 07:14(3) | 1942 28  08:10 (4) | 18:32
05:51 (1) | 06:07 07:03 (3) | 06:59 07:41 (4) | 07:50
06:27(2) | 20:49 14 07:17(3) [ 19:39 28 08:09 (4) | 18:29
05:52 (1) | 06:09 07:01 (3) | 07:00 07:42 (4) | 07:52
06:27 (2) | 20:47 16 07:17 (3) | 19:37 26 08:08 (4) | 18:27
05:53 (1) | 06:10 07:00 (3) | 07:02 07:43 (4) | 07:54
06:27 (2) | 20:45 19 07:19(3) | 19:35 24 08:07 (4) | 18:25
05:54 (1) | 06:12 06:59 (3) | 07:04 07:43 (4) | 07:55
06:27(2) | 20:43 21 07:20(3) | 19:32 22 08:05 (4) | 18:23
06:07 (2) | 06:14 06:58 (3) | 07:05 07:44 (4) | 07:57
06:27(2) | 20:41 21 07:19(3) | 19:30 19  08:03 (4) | 18:21
06:08 (2) | 06:15 06:58 (3) | 07:07 07:46 (4) | 07:59
06:28(2) [20:39 22 07:20(3) | 19:27 14 08:00 (4) | 18:19
06:08 (2) | 06:17 06:57 (3) | 07:09 07:50 (4) | 08:01
06:28(2) [ 20:37 22 07:19(3) | 19:25 6  07:56(4) | 18:16
06:08 (2) | 06:19 06:57 (3) | 07:10 08:03
06:28(2) | 20:35 22 07:19(3) | 19:23 18:14
06:08 (2) | 06:20 06:56 (3) | 07:12 08:04
06:29(2) | 20:32 22 07:18(3) | 19:20 18:12
06:08 (2) | 06:22 06:57 (3) | 07:14 07:06
06:28 (2) | 20:30 21 07:18(3) | 19:18 17:10
06:08 (2) | 06:24 06:58 (3) | 07:15 07:08
06:27 (2) | 20:28 20 07:18(3) | 19:16 17:08
06:09 (2) | 06:25 06:58 (3) | 07:17 07:10
06:28 (2) | 20:26 18  07:16(3) | 19:13 17:06
06:09 (2) | 06:27 06:59 (3) | 07:19 07:12
06:27(2) | 20:24 16  07:15(3) | 19:11 17:04
06:10 (2) | 06:29 07:00 (3) | 07:20 07:13
06:27 (2) | 20:21 12 07:12(3) | 19:08 17:02
06:11 (2) | 06:30 07:03 (3) | 07:22 07:15
06:25 (2) | 20:19 7 07:10(3) | 19:06 17:00
06:12 (2) | 06:32 | 07:17
06:24 (2) | 20:17 | 16:58

| 456 | 381 331

| 290 | 455

| 0.41 | 0.37

| 0.99 | 0.99

| 0.61 | 0.59

| 0.25 | 0.21

| 72 | 97

der Matrix wiedergegeben (

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| 07:19
| 16:56
07:21
16:54
07:23
16:53
07:24
16:51
| 07:26
| 16:49
| 07:28
16:47
07:30
16:45
07:32
16:44
07:34
16:42
07:35
16:40
07:37
16:39
07:39
16:37
07:41
16:36
07:43
16:34
07:45
16:33
07:46
16:31
07:48
16:30
07:50
16:28
07:52
16:27
07:53
16:26
07:55
16:25
07:57
16:23
07:58
16:22
08:00
16:21
08:02
16:20
08:03
16:19
08:05
16:18
08:07
16:17
08:08
16:16
08:10
16:16

264

|
|

08:11
16:15
08:13
16:14
08:14
16:14
08:15
16:13
08:17
16:12
08:18
16:12
08:19
16:12
08:21
16:11
08:22
16:11
08:23
16:11
08:24
16:10
08:25
16:10
08:26
16:10
08:27
16:10
08:28
16:10
08:29
16:10
08:30
16:11
08:30
16:11
08:31
16:11
08:32
16:11
08:32
16:12
08:33
16:12
08:33
16:13
08:34
16:13
08:34
16:14
08:35
16:15
08:35
16:15
08:35
16:16
08:35
16:17
08:35
16:18
08:35
16:19
241

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aorote 1525751 WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: AC - 1029

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

256

| Februar |Marz

| 08:07
| 17:09
| 08:06
| 17:11

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

J Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07
Betriebsdauer je Sektor

: Startwindgeschw. aus Leistungskennlinie

N NNO ONO O 0SO SSO S

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| April | Mai | Juni
| 07:01 07:59 (4) | 05:55 | 05:08
| 19:57 28 08:27(4) | 20:49 | 21:36
| 06:59 08:00 (4) | 05:53 05:08
|19:59 26 08:26 (4) | 20:51 21:38
| 06:56 08:00 (4) | 05:51 05:07
|20:01 24  08:24 (4) | 20:53 21:39
| 06:54 08:02 (4) | 05:49 05:06
| 20:02 20  08:22(4) | 20:54 21:40
| 06:52 08:04 (4) | 05:47 | 05:05
| 20:04 16 08:20 (4) | 20:56 | 21:41
| 06:49 08:06 (4) | 05:45 | 05:05
| 20:06 10 08:16 (4) | 20:58 21:42
| 06:47 | 05:44 05:04
| 20:08 | 21:00 21:43
| 06:45 | 05:42 05:03
| 20:09 ] 21:01 21:44
| 06:42 | 05:40 05:03
| 20:11 | 21:03 21:44
| 06:40 | 05:38 06:09 (2) | 05:03
| 20:13 | 21:05 2 06:11(2) | 21:45
| 06:38 07:08 (3) | 05:36 06:05 (2) | 05:02
| 20:15 5 07:13(3) | 21:06 9 06:14(2) | 21:46
| 06:36 07:05 (3) | 05:35 06:04 (2) | 05:02
[20:16 12 07:17(3)|21:08 12  06:16 (2) | 21:47
| 06:33 07:03 (3) | 05:33 06:02 (2) | 05:01
| 20:18 16 07:19(3) | 21:09 15 06:17 (2) | 21:47
| 06:31 07:00 (3) | 05:31 06:01 (2) | 05:01
12020 19 07:19(3)|21:11 17  06:18(2) | 21:48
] 06:29 06:59 (3) | 05:30 06:00 (2) | 05:01
120:22 21 07:20(3) | 21:13 19  06:19(2) | 21:49
| 06:27 06:59 (3) | 05:28 06:00 (2) | 05:01
| 20:23 21 07:20(3) | 21:14 19 06:19(2) | 21:49
| 06:24 06:58 (3) | 05:27 06:00 (2) | 05:01
| 20:25 23 07:21(3) | 21:16 20 06:20 (2) | 21:50
07:14 (4) | 06:22 06:58 (3) | 05:25 05:59 (2) | 05:01
6 07:20(4)[20:27 23 07:21(3)[21:17 21 06:20 (2) | 21:50
07:10 (4) | 06:20 06:57 (3) | 05:24 05:59 (2) | 05:01
15 07:25(4) | 20:29 24 07:21(3)|21:19 21 06:20 (2) | 21:50
07:07 (4) | 06:18 06:56 (3) | 05:22 06:00 (2) | 05:01
19 07:26(4)|20:30 23 07:19(3)[21:20 21 06:21(2) | 21:51
07:05 (4) | 06:16 06:57 (3) | 05:21 05:59 (2) | 05:01
23 07:28(4)[20:32 22 07:19(3)]21:22 21 06:20(2) | 21:51
07:03 (4) | 06:14 06:57 (3) | 05:20 05:59 (2) | 05:01
25 07:28(4)[20:3¢ 21 07:18(3)|21:23 21 06:20 (2) | 21:51
07:02 (4) | 06:11 06:57 (3) | 05:18 06:00 (2) | 05:01
27 07:29(4)|20:36 20 07:17(3)|21:25 20  06:20 (2) | 21:51
07:01 (4) | 06:09 06:58 (3) | 05:17 05:45 (1) | 05:02
29 07:30(4)|20:37 18 07:16(3) | 21:26 23 06:20 (2) | 21:51
07:00 (4) | 06:07 06:59 (3) | 05:16 05:44 (1) | 05:02
30 07:30(4) | 20:39 16 07:15(3) | 21:27 26 06:20(2) | 21:51
07:00 (4) | 06:05 07:01 (3) | 05:15 05:43 (1) | 05:02
30 07:30(4) | 20:41 12 07:13(3) | 21:29 27  06:20(2) | 21:51
06:59 (4) | 06:03 07:04 (3) | 05:14 05:42 (1) | 05:03
31 07:30 (4) | 20:42 5 07:09(3)[21:30 29  06:20 (2) | 21:51
06:58 (4) | 06:01 | 05:12 05:41 (1) | 05:03
31 07:29(4) | 20:44 | 21:31 29 06:19(2) | 21:51
07:59 (4) | 05:59 ] 05:11 05:40 (1) | 05:04
30 08:29 (4) | 20:46 | 21:33 30 06:19(2) | 21:51
07:59 (4) | 05:57 | 05:10 05:39 (1) | 05:05
30 08:29 (4) | 20:48 |21:3¢ 30 06:18 (2) | 21:51
07:58 (4) | 05:09 05:38 (1)
29 08:27(4) 121:35 31 06:18(2) |
417 | 488 | 502
355 425 | 463 |
0.27 0.39 | 0.46 |
0.99 0.99 | 0.99
0.59 0.60 | 0.66
0.15 0.23 | 0.30
55 99 | 138
der Matrix wi gegeben (. zeit wie Bezugsjahr):

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

29
28
26
23
19
17
17
17
17
17
17
16
17
16
16
15
16
16
16
16
16
16
16
16
16
15
16
16
16

16

530
0.35
0.99
0.67
0.23

124

05:39 (1)
06:18 (2)
05:38 (1)
06:17 (2)
05:38 (1)
06:16 (2)
05:39 (1)
06:15 (2)
05:39 (1)
06:13 (2)
05:38 (1)
05:55 (1)
05:39 (1)
05:56 (1)
05:40 (1)
05:57 (1)
05:39 (1)
05:56 (1)
05:40 (1)
05:57 (1)
05:40 (1)
05:57 (1)
05:40 (1)
05:56 (1)
05:40 (1)
05:57 (1)
05:41 (1)
05:57 (1)
05:41 (1)
05:57 (1)
05:42 (1)
05:57 (1)
05:42 (1)
05:58 (1)
05:42 (1)
05:58 (1)
05:42 (1)
05:58 (1)
05:42 (1)
05:58 (1)
05:42 (1)
05:58 (1)
05:42 (1)
05:58 (1)
05:43 (1)
05:59 (1)
05:43 (1)
05:59 (1)
05:43 (1)
05:59 (1)
05:44 (1)
05:59 (1)
05:43 (1)
05:59 (1)
05:44 (1)
06:00 (1)
05:44 (1)
06:00 (1)
05:44 (1)
06:00 (1)

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aorpote 1525752 WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AC - 1029

Voraussetzungen fiir Berechnung des Schattenwurfs

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

505

22
26
26
28

25
22
21
21
21
21
21
20

681
0.37
0.99
0.66
0.24

167

| August

05:45 (1) | 05:43
06:01 (1) | 21:18
05:44 (1) | 05:44
06:01 (1) | 21:16
05:45 (1) | 05:46
06:01 (1) | 21:14
05:45 (1) | 05:47
06:02 (1) | 21:13
05:45 (1) | 05:49
06:02 (1) | 21:11
05:45 (1) | 05:51
06:02 (1) | 21:09
05:45 (1) | 05:52
06:02 (1) | 21:07
05:45 (1) | 05:54
06:21 (2) | 21:05
05:45 (1) | 05:55
06:23 (2) | 21:03
05:46 (1) | 05:57
06:24 (2) | 21:01
05:46 (1) | 05:59
06:25 (2) | 21:00
05:46 (1) | 06:00
06:26 (2) | 20:58
05:47 (1) | 06:02
06:27 (2) | 20:56
05:48 (1) | 06:04
06:27 (2) | 20:54
05:49 (1) | 06:05
06:28 (2) | 20:52
05:51 (1) | 06:07
06:29 (2) | 20:49
05:52 (1) | 06:09
06:29 (2) | 20:47
05:53 (1) | 06:10
06:30 (2) | 20:45
05:54 (1) | 06:12
06:30 (2) | 20:43
05:55 (1) | 06:14
06:30 (2) | 20:41
06:10 (2) | 06:15
06:31 (2) | 20:39
06:10 (2) | 06:17
06:31 (2) | 20:37
06:09 (2) | 06:19
06:30 (2) | 20:35
06:10 (2) | 06:20
06:31 (2) | 20:32
06:10 (2) | 06:22
06:31 (2) | 20:30
06:10 (2) | 06:24
06:30 (2) | 20:28
06:11 (2) | 06:25
06:30 (2) | 20:26
06:11 (2) | 06:27
06:30 (2) | 20:24
06:12 (2) | 06:29
06:30 (2) | 20:21
06:12 (2) | 06:30
06:29 (2) | 20:19
06:13 (2) | 06:32
06:27 (2) | 20:17

| 456

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

J Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Mai  Jun
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Jan Feb Mar

Betriebsdauer je Sektor

Apr

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

S

Jul

Aug Sep Okt Nov Dez

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

| September | Oktob

06:14 (2) | 06:34 07:07 (3) | 07:24

12 06:26 (2) | 20:14 5 07:12(3) | 19:04

06:16 (2) | 06:35 07:26

8  06:24(2) | 20:12 19:01

| 06:37 07:27

| 20:10 18:59

| 06:39 07:29

| 20:08 18:57

| 06:40 07:31

| 20:05 18:54

| 06:42 08:02 (4) | 07:32

120:03 10  08:12(4) | 18:52

| 06:44 07:59 (4) | 07:34

120:00 16  08:15(4) | 18:50

| 06:45 07:56 (4) | 07:36

119:58 20  08:16 (4) | 18:47

1 06:47 07:54 (4) | 07:38

119:56 24 08:18 (4) | 18:45

1 06:49 07:53 (4) | 07:39

| 19:54 26 08:19(4) | 18:43

| 06:50 07:51 (4) | 07:41

119:51 28 08:19 (4) | 18:41

| 06:52 07:51 (4) | 07:43

119:49 29  08:20(4) | 18:38

| 06:54 07:49 (4) | 07:45

| 19:46 30 08:19(4) | 18:36

| 06:55 07:49 (4) | 07:46

119:44 31 08:20 (4) | 18:34

1 06:57 07:49 (4) | 07:48

119:42 31 08:20 (4) | 18:32

07:10 (3) | 06:59 07:48 (4) | 07:50

8 07:18(3) [19:39 31  08:19 (4) | 18:29

07:07 (3) | 07:00 07:48 (4) | 07:52

13 07:20(3) | 19:37 31 08:19(4) | 18:27

07:06 (3) | 07:02 07:48 (4) | 07:54

16 07:22(3)[19:35 30  08:18 (4) | 18:25

07:05 (3) | 07:04 07:48 (4) | 07:55

18 07:23(3) [19:32 29  08:17(4) | 18:23

07:03 (3) | 07:05 07:48 (4) | 07:57

20 07:23(3)[19:30 28 08:16(4) | 18:21

07:03 (3) | 07:07 07:48 (4) | 07:59

21 07:24(3) |19:27 26 08:14(4) | 18:19

07:01 (3) | 07:09 07:49 (4) | 08:01

23 07:24(3) [19:25 24 08:13(4) | 18:16

07:01 (3) | 07:10 07:51 (4) | 08:02

23 07:24(3) [19:23 21 08:12(4) | 18:14

07:00 (3) | 07:12 07:52 (4) | 08:04

23 07:23(3)[19:20 16  08:08(4) | 18:12

07:00 (3) | 07:14 07:55 (4) | 07:06

23 07:23(3) | 19:18 10 08:05(4) | 17:10

07:01 (3) | 07:15 07:08

22 07:23(3) | 19:16 17:08

07:00 (3) | 07:17 07:10

22 07:22(3) | 19:13 17:06

07:01 (3) | 07:19 07:12

20 07:21(3) | 19:11 17:04

07:01 (3) | 07:20 07:13

19 07:20(3) | 19:08 17:02

07:03 (3) | 07:22 07:15

15 07:18 (3) | 19:06 17:00

07:05 (3) | 07:17

12 07:17(3) | 16:58

| 381 331
318 | 496
0.41 | 0.37
0.99 | 0.99
0.61 | 0.59
0.25 | 0.21
79 | 105

der Matrix wiedergegeben (

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| 07:19
| 16:56
07:21
16:54
07:23
16:53
07:24
16:51
| 07:26
| 16:49
| 07:28
16:47
07:30
16:45
07:32
16:44
07:34
16:42
07:35
16:40
07:37
16:39
07:39
16:37
07:41
16:36
07:43
16:34
07:45
16:33
07:46
16:31
07:48
16:30
07:50
16:28
07:52
16:27
07:53
16:26
07:55
16:25
07:57
16:23
07:58
16:22
08:00
16:21
08:02
16:20
08:03
16:19
08:05
16:18
08:07
16:17
08:08
16:16
08:10
16:16

264

|
|

08:11
16:15
08:13
16:14
08:14
16:14
08:15
16:13
08:17
16:12
08:18
16:12
08:19
16:11
08:21
16:11
08:22
16:11
08:23
16:11
08:24
16:10
08:25
16:10
08:26
16:10
08:27
16:10
08:28
16:10
08:29
16:10
08:30
16:11
08:30
16:11
08:31
16:11
08:32
16:11
08:32
16:12
08:33
16:12
08:33
16:13
08:34
16:13
08:34
16:14
08:35
16:15
08:35
16:15
08:35
16:16
08:35
16:17
08:35
16:18
08:35
16:19
241

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

woroe1s2s/s3 WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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17

4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: AD - 1030

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

256

| Februar |Marz

| 08:07
| 17:09
| 08:06
| 17:11

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

Wind

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

: Startwindgeschw. aus Leistungskennlinie

Jan Feb Mar

Apr

Mai  Jun

Jul

Aug

Sep Okt Nov Dez

1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor
N NNO ONO O 0SO SSO S

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| April | Mai | Juni
| 07:01 08:04 (4) | 05:55 | 05:08
| 19:57 29  08:33(4) | 20:49 | 21:36
| 06:59 08:05 (4) | 05:53 05:08
|19:5 27 08:32(4) | 20:51 21:37
| 06:56 08:05 (4) | 05:51 05:07
|20:00 25 08:30(4) | 20:53 21:39
| 06:54 08:06 (4) | 05:49 05:06
| 20:02 22 08:28(4) | 20:54 21:40
| 06:52 08:08 (4) | 05:47 | 05:05
| 20:04 18  08:26 (4) | 20:56 | 21:41
| 06:49 08:10 (4) | 05:45 | 05:05
| 20:06 12 08:22(4) | 20:58 21:42
| 06:47 | 05:44 05:04
| 20:08 | 21:00 21:43
| 06:45 | 05:42 05:03
| 20:09 ] 21:01 21:44
| 06:42 | 05:40 05:03
| 20:11 | 21:03 21:44
| 06:40 | 05:38 | 05:03
| 20:13 | 21:05 | 21:45
| 06:38 | 05:36 | 05:02
| 20:15 | 21:06 21:46
| 06:36 07:07 (3) | 05:35 05:02
| 20:16 9 07:16(3) | 21:08 21:47
| 06:33 07:04 (3) | 05:33 06:03 (2) | 05:01
| 20:18 15 07:19(3) | 21:09 8  06:11(2) | 21:47
| 06:31 07:01 (3) | 05:31 06:02 (2) | 05:01
12020 18 07:19(3)|21:11 12 06:14(2) | 21:48
] 06:29 07:00 (3) | 05:30 06:00 (2) | 05:01
12022 20 07:20(3) | 21:13 15  06:15(2) | 21:49
| 06:27 06:59 (3) | 05:28 05:59 (2) | 05:01
| 20'23 22 07:21(3) | 21:14 17 06:16 (2) | 21:49
07:18 (4) | 06:2 06:58 (3) | 05:27 05:59 (2) | 05:01
9  07:27 (4) | 20:2! 24 07:22(3) | 21:16 18 06:17 (2) | 21:50
07:15 (4) | 06:2 06:58 (3) | 05:25 05:58 (2) | 05:01
16 07:31(4) | 20: 27 24 07:22(3)|21:17 19 06:17 (2) | 21:50
07:12 (4) | 06:20 06:58 (3) | 05:24 05:58 (2) | 05:01
22 07:34(4)[20:29 24 07:22(3) | 21:19 20 06:18 (2) | 21:50
07:10 (4) | 06:18 06:56 (3) | 05:22 05:58 (2) | 05:01
24 07:34(4)[20:30 25 07:21(3)|21:20 21 06:19 (2) | 21:51
07:09 (4) | 06:16 06:56 (3) | 05:21 05:57 (2) | 05:01
27 07:36(4)[20:32 25 07:21(3)]21:22 21 06:18(2) | 21:51
07:07 (4) | 06:14 06:57 (3) | 05:20 05:57 (2) | 05:01
29 07:36(4)[20:3¢ 23 07:20(3) | 21:23 22 06:19(2) | 21:51
07:06 (4) | 06:11 06:57 (3) | 05:18 05:57 (2) | 05:01
31 07:37(4)[20:36 22 07:19(3)|21:25 22 06:19(2) | 21:51
07:05 (4) | 06:09 06:57 (3) | 05:17 05:57 (2) | 05:02
32 07:37(4)|20:37 22 07:19(3)|21:26 22 06:19(2) | 21:51
07:04 (4) | 06:07 06:58 (3) | 05:16 05:57 (2) | 05:02
33 07:37(4) | 20:39 20 07:18(3) | 21:27 22 06:19(2) | 21:51
07:04 (4) | 06:05 06:59 (3) | 05:15 05:57 (2) | 05:02
33 07:37(4) | 20:41 17 07:16(3) | 21:29 22 06:19(2) | 21:51
07:04 (4) | 06:03 07:00 (3) | 05:14 05:42 (1) | 05:03
33 07:37(4) 20:42 14 07:14(3) | 21:30 26 06:19 (2) | 21:51
07:03 (4) | 06:01 07:02 (3) | 05:12 05:41 (1) | 05:03
33 07:36(4) | 20:44 10 07:12(3) | 21:31 28 06:19(2) | 21:51
08:03 (4) | 05:59 ] 05:11 05:40 (1) | 05:04
33 08:36(4) | 20:46 | 21:33 30 06:19(2) | 21:51
08:03 (4) | 05:57 | 05:10 05:39 (1) | 05:05
32 08:35(4) | 20:48 |21:3¢ 31 06:19(2) | 21:51
08:03 (4) | 05:09 05:38 (1)
31 08:34(4) 121:35 32 06:18(2) |
417 | 488 | 502
418 467 | 408 |
0.27 0.39 | 0.46 |
0.99 0.99 | 0.99
0.58 0.60 | 0.66
0.15 0.23 | 0.30
64 108 | 122
der Matrix wi gegeben (. zeit wie Bezugsjahr):

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

32
33

33

32
31
30
30
28
2
26
26
2%
2
20
18
18
17
17
17
17
17
18
18
18
2
2
25
25

731
0.35
0.99
0.67
0.23

171

05:38 (1)
06:19 (2)
05:37 (1)
06:18 (2)
05:36 (1)
06:18 (2)
05:37 (1)
06:18 (2)
05:36 (1)
06:18 (2)
05:36 (1)
06:17 (2)
05:36 (1)
06:17 (2)
05:37 (1)
06:17 (2)
05:36 (1)
06:16 (2)
05:37 (1)
06:16 (2)
05:37 (1)
06:16 (2)
05:37 (1)
06:15 (2)
05:37 (1)
06:15 (2)
05:37 (1)
06:14 (2)
05:38 (1)
06:14 (2)
05:38 (1)
06:13 (2)
05:38 (1)
05:56 (1)
05:38 (1)
05:56 (1)
05:39 (1)
05:56 (1)
05:39 (1)
05:56 (1)
05:39 (1)
05:56 (1)
05:39 (1)
05:56 (1)
05:40 (1)
05:57 (1)
05:39 (1)
05:57 (1)
05:39 (1)
05:57 (1)
05:40 (1)
05:58 (1)
05:40 (1)
06:16 (2)
05:41 (1)
06:17 (2)
05:40 (1)
06:18 (2)
05:41 (1)
06:19 (2)

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

woroe1s2s /s« WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AD - 1030

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1 05:05

| 21:51

2] 05:06

| 21:50

3| 05:07

| 21:50

4 05:07

| 21:49

5 | 05:08

| 21:49

6| 05:09

| 21:48

7| 05:10

| 21:48

8 05:11

| 21:47

9] 05:12

| 21:46

10 | 05:13

| 21:46

11| 05:14

| 21:45

12 | 05:15

| 21:44

13| 05:16

| 21:43

14| 05:17

| 21:42

15 | 05:19

| 21:41

16 | 05:20

| 21:40

17 | 05:21

| 21:39

18 | 05:22

| 21:38

19 | 05:24

| 21:37

20 | 05:25

| 21:35

21 | 05:26

| 21:34

22| 05:28

| 21:33

23 | 05:29

| 21:32

24 | 05:31

| 21:30

25 | 05:32

| 21:29

26 | 05:33

| 21:27

27 | 05:35

| 21:26

28 | 05:36

| 21:24

29 | 05:38

| 21:23

30 | 05:40

| 21:21

31 | 05:41

| 21:19

Sonnenscheinstunden | 505
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

24
22
23
23
22
22
21

21

777
0.37
0.99
0.66
0.25

191

| August

05:41 (1) | 05:43
06:20 (2) | 21:18
05:41 (1) | 05:44
06:20 (2) | 21:16
05:41 (1) | 05:46
06:21 (2) | 21:14
05:42 (1) | 05:47
06:22 (2) | 21:13
05:42 (1) | 05:49
06:23 (2) | 21:11
05:42 (1) | 05:51
06:23 (2) | 21:09
05:42 (1) | 05:52
06:24 (2) | 21:07
05:43 (1) | 05:54
06:24 (2) | 21:05
05:43 (1) | 05:55
06:25 (2) | 21:03
05:44 (1) | 05:57
06:26 (2) | 21:01
05:45 (1) | 05:59
06:26 (2) | 21:00
05:46 (1) | 06:00
06:27 (2) | 20:58
05:47 (1) | 06:02
06:27 (2) | 20:56
05:48 (1) | 06:04
06:27 (2) | 20:54
05:49 (1) | 06:05
06:28 (2) | 20:52
05:51 (1) | 06:07
06:29 (2) | 20:49
05:52 (1) | 06:09
06:29 (2) | 20:47
06:07 (2) | 06:10
06:29 (2) | 20:45
06:06 (2) | 06:12
06:29 (2) | 20:43
06:06 (2) | 06:14
06:29 (2) | 20:41
06:07 (2) | 06:15
06:29 (2) | 20:39
06:07 (2) | 06:17
06:29 (2) | 20:37
06:07 (2) | 06:19
06:28 (2) | 20:35
06:08 (2) | 06:20
06:29 (2) | 20:32
06:08 (2) | 06:22
06:28 (2) | 20:30
06:08 (2) | 06:24
06:27 (2) | 20:28
06:10 (2) | 06:25
06:27 (2) | 20:26
06:10 (2) | 06:27
06:26 (2) | 20:24
06:12 (2) | 06:29
06:26 (2) | 20:21
06:13 (2) | 06:30
06:24 (2) | 20:19
06:15 (2) | 06:32
06:21 (2) | 20:17

| 456

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

J Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor

Mai  Jun

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

S

Jul

Aug Sep Okt Nov Dez

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

| September | Oktob

1 06:34 1 07:24

| 20:14 | 19:04

| 06:35 07:26

| 20:12 19:01

| 06:37 07:27

| 20:10 18:59

| 06:39 07:29

| 20:08 18:57

| 06:40 07:31

| 20:05 18:54

| 06:42 08:06 (4) | 07:32

120:03 12 08:18 (4) | 18:52

| 06:44 08:03 (4) | 07:34

120:00 18  08:21 (4) | 18:50

| 06:45 08:00 (4) | 07:36

119:58 22 08:22 (4) | 18:47

1 06:47 07:59 (4) | 07:38

119:56 25  08:24 (4) | 18:45

1 06:49 07:58 (4) | 07:39

| 19:54 27 08:25(4) | 18:43

| 06:50 07:56 (4) | 07:41

119:51 29 08:25(4) | 18:41

| 06:52 07:55 (4) | 07:43

119:49 31 08:26(4) | 18:38

| 06:54 07:54 (4) | 07:45

| 19:46 32 08:26(4) | 18:36

07:14 (3) | 06:55 07:53 (4) | 07:46

2 07:16(3) | 19:44 33 08:26 (4) | 18:34

07:09 (3) | 06:57 07:53 (4) | 07:48

11 07:20(3) [19:42 33 08:26 (4) | 18:32

07:07 (3) | 06:59 07:52 (4) | 07:50

15 07:22(3) |19:39 33 08:25(4) | 18:29

07:05 (3) | 07:00 07:52 (4) | 07:52

18 07:23(3) | 19:37 33 08:25(4) | 18:27

07:04 (3) | 07:02 07:52 (4) | 07:54

20 07:24(3) [19:35 33 08:25(4) | 18:25

07:04 (3) | 07:04 07:52 (4) | 07:55

21 07:25(3) [19:32 32 08:24(4) | 18:23

07:02 (3) | 07:05 07:52 (4) | 07:57

23 07:25(3) [19:30 31 08:23(4) | 18:21

07:02 (3) | 07:07 07:52 (4) | 07:59

24 07:26(3) |19:27 29 08:21(4) | 18:19

07:01 (3) | 07:09 07:53 (4) | 08:01

24 07:25(3) [19:25 28 08:21(4) | 18:16

07:01 (3) | 07:10 07:54 (4) | 08:02

25 07:26(3)[19:23 25  08:19(4) | 18:14

07:00 (3) | 07:12 07:55 (4) | 08:04

25  07:25(3) [19:20 22 08:17(4) | 18:12

07:01 (3) | 07:14 07:57 (4) | 07:06

24 07:25(3) | 19:18 18 08:15(4) | 17:10

07:01 (3) | 07:15 08:00 (4) | 07:08

23 07:24(3) | 19:16 12 08:12(4) | 17:08

07:01 (3) | 07:17 07:10

22 07:23(3) | 19:13 17:06

07:02 (3) | 07:19 07:12

20 07:22(3) | 19:11 17:04

07:02 (3) | 07:20 07:13

18 07:20(3) | 19:08 17:02

07:04 (3) | 07:22 07:15

15 07:19(3) | 19:06 17:00

07:07 (3) | 07:17

9 07:16(3) | 16:58

| 381 331
339 | 558
0.41 | 0.37
0.99 | 0.99
0.61 | 0.58
0.25 | 0.21
84 | 117

der Matrix wiedergegeben (

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| 07:19
| 16:56
07:21
16:54
07:23
16:53
07:24
16:51
| 07:26
| 16:49
| 07:28
16:47
07:30
16:45
07:32
16:44
07:34
16:42
07:35
16:40
07:37
16:39
07:39
16:37
07:41
16:36
07:43
16:34
07:45
16:33
07:46
16:31
07:48
16:30
07:50
16:28
07:52
16:27
07:53
16:26
07:55
16:25
07:57
16:23
07:58
16:22
08:00
16:21
08:02
16:20
08:03
16:19
08:05
16:18
08:07
16:17
08:08
16:16
08:10
16:16

264

| 08:11
| 16:15
08:13
16:14
08:14
16:14
08:15
16:13
] 08:17
| 16:12
| 08:18
16:12
08:19
16:11
08:21
16:11
08:22
16:11
| 08:23
| 16:11
| 08:24
16:10
08:25
16:10
08:26
16:10
08:27
16:10
08:28
16:10
08:29
16:10
08:30
16:11
08:30
16:11
08:31
16:11
08:32
| 16:11
] 08:32
| 16:12
08:33
16:12
08:33
16:13
08:34
16:13
08:34
16:14
08:35
16:15
08:35
16:15
08:35
16:16
08:35
16:17
08:35
16:18
08:35
] 16:19
| 241
{

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aorpote15:257ss WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: AE - 1031

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

256

| Februar |Marz

| 08:07
| 17:09
| 08:06
| 17:11

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

Wind

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

: Startwindgeschw. aus Leistungskennlinie

Jan Feb Mar

Apr

Mai  Jun

Jul

Aug

Sep Okt Nov Dez

1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor
N NNO ONO O 0SO SSO S

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| April | Mai | Juni
08:02 (4) | 07:01 | 05:55 | 05:08
10 08:12(4) | 19:57 | 20: | 21:36
07:57 (4) | 06:59 | 05:53 05:08
18 08:15(4) | 19:59 | 20:51 21:37
07:55 (4) | 06:56 07:31 (3) | 05:51 05:07
23 08:18 (4) | 20:01 9 07:40 (3) | 20:53 21:39
07:53 (4) | 06:54 07:28 (3) | 05:49 05:06
26 08:19(4) | 20:02 15 07:43(3) | 20:54 21:40
07:51 (4) | 06:52 07:26 (3) | 05:47 | 05:05
29  08:20 (4) | 20:04 19  07:45(3) | 20:56 | 21:41
07:50 (4) | 06:49 07:23 (3) | 05:45 | 05:05
31 08:21(4) | 20:06 22 07:45(3) | 20: ss 21:42
07:49 (4) | 06:47 07:22 (3) | 05: 05:04
33 08:22(4)20:08 24  07:46 (3) | 21: oo 21:43
07:48 (4) | 06:45 07:22 (3) | 05:42 06:15 (2) | 05:03
34 08:22(4)[20:09 25 07:47(3)]21:01 10  06:25(2) | 21:44
07:47 (4) | 06:42 07:20 (3) | 05:40 06:13 (2) | 05:03
36 08:23(4)|20:11 27 07:47(3)]21:03 15 06:28 (2) | 21:44
07:47 (4) | 06:40 07:20 (3) | 05:38 06:11 (2) | 05:03
36 08:23(4) | 20:13 27 07:47(3) | 21:05 18 06:29 (2) | 21:45
07:46 (4) | 06:38 07:19 (3) | 05:36 06:10 (2) | 05:02
36 08:22(4) |20:15 28  07:47(3)|21:06 19  06:29 (2) | 21:46
07:45 (4) | 06:36 07:19 (3) | 05:35 06:10 (2) | 05:02
38 08:23(4)|20:16 28 07:47(3)|21:08 20  06:30 (2) | 21:47
07:46 (4) | 06:33 07:19 (3) | 05:33 06:08 (2) | 05:01
37 08:23(4) | 20:18 28 07:47(3) | 21:09 23 06:31(2) | 21:47
07:45 (4) | 06:31 07:19 (3) | 05:31 06:08 (2) | 05:01
37 08:22(4)[20:20 26 07:45(3) | 21:11 24 06:32(2) | 21:48
07:45 (4) | 06:29 07:19 (3) | 05:30 06:08 (2) | 05:01
36 08:21(4) [20:22 26 07:45(3) | 21:13 23 06:31(2) | 21:49
07:46 (4) | 06:27 07:20 (3) | 05:28 06:08 (2) | 05:01
35 08:21(4) | 20:23 24 07:44(3) | 21:14 24 06:32(2) | 21:49
07:45 (4) | 06:24 07:20 (3) | 05:27 06:08 (2) | 05:01
34 08:19(4) | 20:25 23 07:43(3) | 21:16 25  06:33(2) | 21:50
07:46 (4) | 06:22 07:22 (3) | 05:25 06:07 (2) | 05:01
33 08:19(4)[20:27 19 07:41(3) | 21:17 25  06:32(2) | 21:50
07:47 (4) | 06:20 07:23 (3) | 05:24 06:07 (2) | 05:01
31 08:18(4)[20:29 17 07:40(3) | 21:19 26  06:33 (2) | 21:50
07:47 (4) | 06:18 07:24 (3) | 05:22 06:08 (2) | 05:01
28 08:15(4) | 20:30 12 07:36(3) | 21:20 25  06:33 (2) | 21:51
07:49 (4) | 06:16 ] 05:21 06:07 (2) | 05:01
25 08:14(4) | 20:32 21:22 25 06:32(2) | 21:51
07:50 (4) | 06:13 | 05:20 06:07 (2) | 05:01
21 08:11(4) | 20:34 ]21:23 25 06:32(2) | 21:51
07:52 (4) | 06:11 | 05:18 05:48 (1) | 05:01
16  08:08 (4) | 20:36 | 21:25 26 06:32(2) | 21:51
07:58 (4) | 06:09 | 05:17 05:46 (1) | 05:02
5 08:03 (4) | 20:37 121:26 32 06:32(2) | 21:51
06:07 | 05:16 05:44 (1) | 05:02
20:39 | 21:27 34 06:32(2) | 21:51
06:05 | 05:15 05:43 (1) | 05:02
20:41 | 21:29 36 06:32(2) | 21:51
06:03 ] 05:13 05:43 (1) | 05:03
20:42 | 21:30 35  06:31(2) | 21:51
06:01 | 05:12 05:42 (1) | 05:03
20:44 | 21:31 37 06:31(2) | 21:51
05:59 ] 05:11 05:42 (1) | 05:04
20:46 | 21:33 36 06:31(2) | 21:51
05:57 | 05:10 05:41 (1) | 05:05
20:48 | 21:34 37 06:30(2) | 21:51
| 05:09 05:41 (1)
121:35 35  06:29(2) |
417 | 488 | 502
688 399 | 635 |
0.27 0.39 | 0.46 |
0.99 0.99 | 0.99
0.57 0.61 | 0.65
0.15 0.23 | 0.29
102 93 | 186
der Matrix wi gegeben (. zeit wie Bezugsjahr):

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

35

32
31
29
26
19
20
20
19
20
19
19
20
19
19
19
19
19
19
19
19
19
18
19
19
19
19
19

19

0.35

0.67
0.23
150

05:42 (1)
06:30 (2)
05:41 (1)
06:29 (2)
05:41 (1)
06:28 (2)
05:42 (1)
06:28 (2)
05:41 (1)
06:26 (2)
05:41 (1)
06:24 (2)
05:42 (1)
06:01 (1)
05:42 (1)
06:02 (1)
05:42 (1)
06:02 (1)
05:43 (1)
06:02 (1)
05:43 (1)
06:03 (1)
05:43 (1)
06:02 (1)
05:43 (1)
06:02 (1)
05:43 (1)
06:03 (1)
05:44 (1)
06:03 (1)
05:44 (1)
06:03 (1)
05:44 (1)
06:03 (1)
05:44 (1)
06:03 (1)
05:45 (1)
06:04 (1)
05:45 (1)
06:04 (1)
05:45 (1)
06:04 (1)
05:45 (1)
06:04 (1)
05:46 (1)
06:05 (1)
05:46 (1)
06:04 (1)
05:45 (1)
06:04 (1)
05:46 (1)
06:05 (1)
05:46 (1)
06:05 (1)
05:47 (1)
06:06 (1)
05:46 (1)
06:05 (1)
05:47 (1)
06:06 (1)

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

woroe1s2s/se WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg

Seite 75 von 113



17

g

Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AE - 1031

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1 05:05

| 21:51

2] 05:06

| 21:50

3| 05:07

| 21:50

4 05:07

| 21:49

5 | 05:08

| 21:49

6| 05:09

| 21:48

7| 05:10

| 21:48

8 05:11

| 21:47

9] 05:12

| 21:46

10 | 05:13

| 21:46

11| 05:14

| 21:45

12 | 05:15

| 21:44

13| 05:16

| 21:43

14| 05:17

| 21:42

15 | 05:19

| 21:41

16 | 05:20

| 21:40

17 | 05:21

| 21:39

18 | 05:22

| 21:38

19 | 05:24

| 21:37

20 | 05:25

| 21:35

21 | 05:26

| 21:34

22| 05:28

| 21:33

23 | 05:29

| 21:32

24 | 05:31

| 21:30

25 | 05:32

| 21:29

26 | 05:33

| 21:27

27 | 05:35

| 21:26

28 | 05:36

| 21:24

29 | 05:38

| 21:23

30 | 05:40

| 21:21

31 | 05:41

| 21:19

Sonnenscheinstunden | 505
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

24
27
29

30
25
25
26
25

25
25

24
23
22
862

| August

05:47 (1) | 05:43
06:07 (1) | 21:18
05:47 (1) | 05:44
06:06 (1) | 21:16
05:47 (1) | 05:46
06:07 (1) | 21:14
05:48 (1) | 05:47
06:07 (1) | 21:13
05:48 (1) | 05:49
06:08 (1) | 21:11
05:47 (1) | 05:51
06:30 (2) | 21:09
05:48 (1) | 05:52
06:32 (2) | 21:07
05:48 (1) | 05:54
06:33 (2) | 21:05
05:48 (1) | 05:55
06:35 (2) | 21:03
05:49 (1) | 05:57
06:36 (2) | 21:01
05:49 (1) | 05:59
06:37 (2) | 21:00
05:49 (1) | 06:00
06:37 (2) | 20:58
05:50 (1) | 06:02
06:38 (2) | 20:56
05:50 (1) | 06:04
06:39 (2) | 20:54
05:50 (1) | 06:05
06:39 (2) | 20:52
05:52 (1) | 06:07
06:41 (2) | 20:49
05:53 (1) | 06:09
06:41 (2) | 20:47
05:53 (1) | 06:10
06:41 (2) | 20:45
05:54 (1) | 06:12
06:42 (2) | 20:43
05:56 (1) | 06:14
06:42 (2) | 20:41
06:18 (2) | 06:15
06:43 (2) | 20:39
06:18 (2) | 06:17
06:43 (2) | 20:37
06:17 (2) | 06:19
06:43 (2) | 20:35
06:18 (2) | 06:20
06:43 (2) | 20:32
06:18 (2) | 06:22
06:43 (2) | 20:30
06:18 (2) | 06:24
06:43 (2) | 20:28
06:18 (2) | 06:25
06:43 (2) | 20:26
06:18 (2) | 06:27
06:42 (2) | 20:24
06:19 (2) | 06:29
06:43 (2) | 20:21
06:19 (2) | 06:30
06:42 (2) | 20:19
06:19 (2) | 06:32
06:41 (2) | 20:17

| 456

Lizenzierter Anwender:
I17-Wind GmbH & Co. KG
Am Westersielzug 11
DE-25840 Friedrichstadt

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

J Wind>

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Jun  Jul Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Jan Feb Mar

Betriebsdauer je Sektor
N NNO ONO O 0SO SSO

Apr

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Mai

| September | Oktober
06:20 (2) | 06:34 07:18 (3) | 07:24
21 06:41(2) | 20:14 28 07:46 (3) | 19:04 37
06:21 (2) | 06:35 07:19 (3) | 07:26
18 06:39(2) |20:12 27 07:46(3) | 19:01 37
06:22 (2) | 06:37 07:18 (3) | 07:27
17 06:39(2) |20:10 27 07:45(3) | 18:59 37
06:23 (2) | 06:39 07:19 (3) | 07:29
13 06:36(2) |20:08 25 07:44(3)|18:57 36
06:26 (2) | 06:40 07:19 (3) | 07:31
8  06:34(2) | 20:05 24 07:43(3) | 18:54 35
| 06:42 07:19 (3) | 07:32
| 20:03 23 07:42(3) | 18:52 34
| 06:44 07:21 (3) | 07:34
120:00 19 07:40(3) [ 18:50 32
| 06:45 07:22 (3) | 07:36
119:58 16  07:38(3) | 18:47 31
1 06:47 07:24 (3) | 07:38
| 19:56 11 07:35(3) | 18:45 27
| 06:49 07:39
| 19:54 18:43 25
| 06:50 07:41
| 19:51 118:41 21
| 06:52 | 07:43
| 19:49 118:38 15
| 06:54 07:45
| 19:46 18:36 2
| 06:55 07:46
| 19:44 18:34
| 06:57 07:48
| 19:42 18:32
| 06:59 07:50
| 19:39 18:29
| 07:00 07:52
| 19:37 18:27
| 07:02 07:54
| 19:35 18:25
| 07:04 07:55
| 19:32 18:23
| 07:05 08:40 (4) | 07:57
119:30 14 08:54 (4) | 18:21
| 07:07 08:36 (4) | 07:59
119:27 20 08:56 (4) | 18:19
07:32(3) | 07:09 08:34 (4) | 08:01
5 07:37(3)|19:25 24  08:58 (4) | 18:16
07:28 (3) | 07:10 08:32 (4) | 08:02
13 07:41(3) |19:23 28 09:00 (4) | 18:14
07:26 (3) | 07:12 08:30 (4) | 08:04
17 07:43(3) |19:20 30  09:00 (4) | 18:12
07:24 (3) | 07:14 08:29 (4) | 07:06
20 07:44(3)|19:18 32 09:01(4) | 17:10
07:23 (3) | 07:15 08:28 (4) | 07:08
23 07:46 (3) | 19:16 34 09:02(4) | 17:08
07:21 (3) | 07:17 08:28 (4) | 07:10
25  07:46(3) [19:13 34  09:02(4) | 17:06
07:21 (3) | 07:19 08:26 (4) | 07:12
25  07:46(3) [19:11 36  09:02(4) | 17:04
07:20 (3) | 07:20 08:26 (4) | 07:13
26 07:46(3) | 19:08 36  09:02(4) | 17:02
07:19 (3) | 07:22 08:25 (4) | 07:15
27  07:46 (3) | 19:06 37 09:02(4) | 17:00
07:19 (3) | 07:17
28 07:47(3) | 16:58
| 381 331
286 | 525 369
0.41 | 0.37 0.29
0.99 | 0.99 0.99
0.62 | 0.58 0.57
0.25 | 0.21 0.16
71 | 110 60
der Matrix wied ben (.

Minuten mit Schatten

S SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960
: Startwindgeschw. aus Leistungskennlinie

501 327 8,675

| Novembef{ Dezember

08:24 (4) | 07:19
09:01 (4) | 16:56
08:24 (4) | 07:21
09:01 (4) | 16:54
08:24 (4) | 07:23
09:01 (4) | 16:53
08:25 (4) | 07:24
09:01 (4) | 16:51
08:24 (4) | 07:26
08:59 (4) | 16:49
08:25 (4) | 07:28
08:59 (4) | 16:47
08:26 (4) | 07:30
08:58 (4) | 16:45
08:26 (4) | 07:32
08:57 (4) | 16:44
08:27 (4) | 07:34
08:54 (4) | 16:42
08:28 (4) | 07:35
08:53 (4) | 16:40
08:30 (4) | 07:37
08:51 (4) | 16:39
08:33 (4) | 07:39
08:48 (4) | 16:37
08:39 (4) | 07:41
08:41 (4) | 16:36

107:43

| 16:34

1 07:45

1 16:33

| 07:46

] 16:31

LhLhoLhoLoRomON
8N536288R8

[2R=R-N

g

zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenende

41

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

aorpote 1525757 WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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4 Wind

Projekt: Lizenzlerter Anwender:
Schliisselburg_160420 117-Wind GmbH & Co. KG =
9- Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

énegré Gefke / andre.gefke@il17-wind.de
rechnet:

27/07/2016 15:03/3.0.654
SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AF - 1032 - X el o — ]
T nnenscheinwahrscheinlichkeit Mittlere tég iche Sonnenstunden) [BREMEN
Voraussetzungen fiir Berechnung des Schattenwurfs Tn Feb M- Aor Ma b M AU Sen OkF Nov Dex
1.53 2.81 3.16 5.42 7.18 591 6.09 6.01 4.64 3.11 199 1.07

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675
: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar | Marz | April | Mai | Juni
1/08:35 | 08:07 | 07:13 08:12 (4) | 07:01 07:38 (3) | 05:55 | 05:08 05:45 (1)
|16:20 | 17:09 |18:02 39 08:51(4) |19:57 25 08:03(3) | 20 49 |21:36 29 06:34(2)
2]08:35 | 08:06 | 07:11 08:11 (4) | 06:59 07:37 (3) | 05:08 05:45 (1)
|16:21 | 17:11 |18:04 39 08:50(4) |19:59 26  08:03(3) zo 51 ]21:37 25 06:32(2)
3/08:35 | 08:04 | 07:08 08:11 (4) | 06:56 07:35 (3) | 05:51 | 05:07 05:45 (1)
|16:22  [17:13 |18:06 39  08:50(4) | 20:01 28  08:03(3) | 20:53 | 21:39 20 06:05 (1)
4]08:35 | 08:03 | 07:06 08:11 (4) | 06:54 07:35 (3) | 05:49 06:25 (2) | 05:06 05:45 (1)
| 16:24 | 17:15 | 18:07 39  08:50 (4) | 20:02 29  08:04(3) | 20:54 7 06:32(2) | 21: 21 06:06 (1)
5]08:3¢ | 08:01 | 07:04 08:11 (4) | 06:52 07:35 (3) | 05:47 06:22 (2) | 05: 05 05:45 (1)
|16:25 | 17:17 |18:09 38 08:49(4) |20:04 29 08:04(3) [20:56 12 06:34(2) |21:41 21 06:06 (1)
6]08:3¢4 | 07:59 | 07:02 08:11 (4) | 06:49 07:34 (3) | 05:45 06:20 (2) | 05:05 05:45 (1)
|16:26 | 17:19 |18:11 38 08:49(4) | 20:06 29 08:03(3) | 20:58 17  06:37(2) | 21: 42 21 06:06 (1)
7| 08:34 | 07:57 | 06:59 08:11 (4) | 06:47 07:34 (3) | 05:44 06:19 (2) | 05: 05:46 (1)
|16:27 [ 17:20 |18:13 38  08:49(4) [20:08 29 08:03(3)[21:00 19 06:38(2) | 21 43 20 06:06 (1)
8)08:33 | 07:56 | 06:57 08:11 (4) | 06:45 07:34 (3) | 05:42 06:17 (2) | 05: 03 05:46 (1)
|16:29 [ 17:22 |18:15 36 08:47(4) |20:09 28 08:02(3)[21:01 22 06:39(2) | 21:44 21 06:07 (1)
9]08:33 | 07:54 | 06:55 08:12 (4) | 06:42 07:33 (3) | 05:40 06:17 (2) | 05:03 05:46 (1)
116:30 | 17:24 118:16 34 08:46(4) | 20:11 28 08:01(3)|21:03 23 06:40(2) | 21:44 20  06:06 (1)
10 [08:32 | 07:52 | 06:53 08:13 (4) | 06:40 07:34 (3) | 05:38 06:16 (2) | 05:02 05:46 (1)
|16:32 | 17:26 |18:18 33 08:46(4) |20:13 26 08:00(3) | 21:05 24 06:40(2) | 21:45 21 06:07 (1)
11|08:32 | 07:50 | 06:50 08:13 (4) |06:38 07:34 (3) | 05:36 06:15 (2) | 05: 02 05:46 (1)
|16:33 | 17:28 118:20 30  08:43(4) | 20:1 26 08:00(3) [21:06 25 06:40(2) | 21: 20 06:06 (1)
12]08:31 | 07:48 | 06:48 08:14 (4) | 06: 35 07:35 (3) | 05:35 06:15 (2) | 05: oz 05:46 (1)
|16:3¢ [ 17:30 |18:22 28 08:42(4) |20:16 24 07:59(3) [21:08 26 06:41(2) |21:47 21 06:07(1)
13|08:30 | 07:46 | 06:46 08:16 (4) | 06:33 07:36 (3) | 05:33 06:14 (2) | 05:01 05:47 (1)
| 16:36 | 17:32 |18:24 24 08:40(4) |20:18 21 07:57(3)|21:09 27 06:41(2)|21:47 20  06:07 (1)
14[08:29  |07:44 | 06:43 08:18 (4) | 06:31 07:37 (3) | 05:31 06:15 (2) | 05:01 05:47 (1)
|16:37 | 17:34 |18:25 19  08:37(4) |20:20 17 07:54(3) [21:11 26 06:41(2) | 21:48 20  06:07 (1)
15|08:29 | 07:42 | 06:41 08:21 (4) | 06:29 07:39 (3) | 05:30 06:14 (2) | 05:01 05:48 (1)
|16:39 | 17:36 |18:27 12 08:33(4) |20:22 13 07:52(3) [21:13 27 06:41(2) | 21:49 19 06:07 (1)
16 (08:28 | 07:40 | 06:39 | 06:27 07:44 (3) | 05:28 06:14 (2) | 05:01 05:48 (1)
|16:41 | 17:38 | 18:29 | 20:23 3 07:47(3) [21:14 27 06:41(2) | 21:49 20 06:08 (1)
17|08:27 | 07:38 | 06:36 | 06:24 05:27 06:15 (2) | 05:01 05:48 (1)
|16:42 | 17:39 | 18:31 | 20:25 21:16 27 06:42(2) |21:50 20  06:08 (1)
18| 08:26 | 07:36 | 06:34 | 06:22 05:25 06:14 (2) | 05:01 05:49 (1)
|16:44 | 17:41 118:33 ] 20:27 21:17 27 06:41(2) [21:50 19 06:08 (1)
19(08:25 | 07:34 08:27 (4) | 06:32 | 06:20 05:24 06:15 (2) | 05:01 05:49 (1)
|16:46 [ 17:43 12 08:39 (4) | 18:3¢4 | 20:29 21:19 26 06:41(2) [21:50 19 06:08 (1)
20 |08:24 | 07:32 08:23 (4) | 06:29 | 06:18 05:22 06:15 (2) | 05:01 05:49 (1)
|16:47 | 17:45 19 08:42(4) | 18:36 | 20:30 21:20 26 06:41(2) |21:51 19 06:08 (1)
21]08:23 | 07:30 08:21 (4) | 06:27 | 06:16 05:21 05:51 (1) | 05:01 05:49 (1)
|16:49  |17:47 24 08:45(4) | 18:38 ] 20:32 21:22 29 06:40(2) |21:51 19 06:08 (1)
22(08:21 | 07:28 08:19 (4) | 06:25 06:13 05:20 05:49 (1) | 05:01 05:49 (1)
|16:51  |17:49 26 08:45(4) | 18:40 20:34 21:23 34 06:40(2) [21:51 19 06:08 (1)
23 | 08:20 | 07:26 08:17 (4) | 06:22 06:11 05:18 05:48 (1) | 05:01 05:50 (1)
|16:53  |17:51 30  08:47 (4) | 18:41 20:36 21:25 36 06:40(2) |21:51 19 06:09 (1)
24]08:19 | 07:24 08:16 (4) | 06:20 06:09 05:17 05:47 (1) | 05:02 05:50 (1)
|16:5¢ | 17:53 32 08:48(4) | 18:43 20:37 21:26 37 06:40(2) |21:51 19 06:09 (1)
25(08:18 | 07:22 08:15 (4) | 06:17 06:07 05:16 05:46 (1) | 05:02 05:49 (1)
| 16:56 | 17:54 34 08:49 (4) | 18:45 20:39 21:27 38 06:39(2) | 21:51 20 06:09(1)
26 (08:16 | 07:19 08:14 (4) | 06:15 06:05 05:15 05:46 (1) | 05:02 05:50 (1)
|16:58 | 17:56 35  08:49 (4) | 18:47 20:41 21:29 38 06:39(2) |21:51 20 06:10 (1)
27 |08:15 | 07:17 08:13 (4) | 06:13 | 06:03 05:13 05:45 (1) | 05:03 05:50 (1)
[17:00  |17:58 37  08:50 (4) | 18:48 | 20:42 21:30 37 06:38(2) |21:51 20 06:10 (1)
28 (08:14 | 07:15 08:13 (4) | 06:10 06:48 (3) | 06:01 05:12 05:45 (1) | 05:03 05:51 (1)
|17:02  [18:00 37  08:50 (4) | 18:50 7 06:55(3) | 20:44 21:31 37 06:38(2) |21:51 19 06:10 (1)
29]08:12 | | 07:08 07:44 (3) | 05:59 05:11 05:45 (1) | 05:04 05:50 (1)
| 17:03 | | 19:52 15 07:59 (3) | 20:46 21:33 36 06:37(2) | 21:51 20 06:10(1)
30 |08:11 | | 07:06 07:42 (3) | 05:57 05:10 05:45 (1) | 05:05 05:51 (1)
|17:05 | 119:5¢ 19 08:01 (3) | 20:48 21:3¢ 34 06:36(2) |21:51 20 06:11(1)
31]08:09 | | 07:03 07:39 (3) 05:09 05:44 (1) |
|17:07 | 119:55 22 08:01(3) 21:35 33 06:35(2) |
Sonnenscheinstunden | 256 | 276 | 367 417 488 | 502
astr.max.mogl.Beschattung | | 286 | 549 381 777 | 611
Red.Sonnenscheinwahrsch. | | 0.28 | 0.27 0.39 0.46 | 0.35
Reduktion Betriebsdauer | | 0.99 | 0.99 0.99 0.99 | 0.99
Reduktion Windrichtung | | 0.57 | 0.58 0.60 0.65 | 0.67
Gesamte Reduktion | | 0.16 | 0.15 0.23 0.29 | 0.23
Met.wahrsch.Beschattung | | 46 | 83 88 226 | 142
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (. zeit wie Bezugsjahr):
Tag im Monat  Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten  Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk aoroe 152578 WINAPRO .
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g

Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AF - 1032

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1 05:05

| 21:51

2] 05:06

| 21:50

3| 05:07

| 21:50

4 05:07

| 21:49

5 | 05:08

| 21:49

6| 05:09

| 21:48

7| 05:10

| 21:48

8 05:11

| 21:47

9] 05:12

| 21:46

10 | 05:13

| 21:46

11| 05:14

| 21:45

12 | 05:15

| 21:44

13| 05:16

| 21:43

14| 05:17

| 21:42

15 | 05:19

| 21:41

16 | 05:20

| 21:40

17 | 05:21

| 21:39

18 | 05:22

| 21:38

19 | 05:24

| 21:37

20 | 05:25

| 21:35

21 | 05:26

| 21:34

22| 05:28

| 21:33

23 | 05:29

| 21:32

24 | 05:31

| 21:30

25 | 05:32

| 21:29

26 | 05:33

| 21:27

27 | 05:35

| 21:26

28 | 05:36

| 21:24

29 | 05:38

| 21:23

30 | 05:40

| 21:21

31 | 05:41

| 21:19

Sonnenscheinstunden | 505
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

20
20
21
21
20
21
21
20
21
23
29

27
27
27
26

867
0.37
0.99
0.65
0.24

209

| August

05:51 (1) | 05:43
06:11 (1) | 21:18
05:51 (1) | 05:44
06:11 (1) | 21:16
05:51 (1) | 05:46
06:12 (1) | 21:14
05:51 (1) | 05:47
06:12 (1) | 21:13
05:52 (1) | 05:49
06:12 (1) | 21:11
05:51 (1) | 05:51
06:12 (1) | 21:09
05:51 (1) | 05:52
06:12 (1) | 21:07
05:52 (1) | 05:54
06:12 (1) | 21:05
05:52 (1) | 05:55
06:13 (1) | 21:03
05:52 (1) | 05:57
06:38 (2) | 21:01
05:52 (1) | 05:59
06:41 (2) | 21:00
05:53 (1) | 06:00
06:42 (2) | 20:58
05:53 (1) | 06:02
06:44 (2) | 20:56
05:53 (1) | 06:04
06:45 (2) | 20:54
05:53 (1) | 06:05
06:46 (2) | 20:52
05:55 (1) | 06:07
06:47 (2) | 20:49
05:55 (1) | 06:09
06:48 (2) | 20:47
05:56 (1) | 06:10
06:49 (2) | 20:45
05:56 (1) | 06:12
06:49 (2) | 20:43
05:57 (1) | 06:14
06:49 (2) | 20:41
05:59 (1) | 06:15
06:51 (2) | 20:39
06:00 (1) | 06:17
06:51 (2) | 20:37
06:25 (2) | 06:19
06:51 (2) | 20:35
06:26 (2) | 06:20
06:52 (2) | 20:32
06:25 (2) | 06:22
06:52 (2) | 20:30
06:25 (2) | 06:24
06:52 (2) | 20:28
06:25 (2) | 06:25
06:52 (2) | 20:26
06:25 (2) | 06:27
06:52 (2) | 20:24
06:25 (2) | 06:29
06:52 (2) | 20:21
06:25 (2) | 06:30
06:52 (2) | 20:19
06:25 (2) | 06:32
06:51 (2) | 20:17

| 456

Lizenzierter Anwender:
I17-Wind GmbH & Co. KG
Am Westersielzug 11
DE-25840 Friedrichstadt

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

J Wind>

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Jun  Jul Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Jan Feb Mar

Betriebsdauer je Sektor
N NNO ONO O 0SO SSO

Apr

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Mai

| September | Oktober
06:26 (2) | 06:34 07:33 (3) | 07:24
25  06:51(2) | 20:14 26 07:59(3) | 19:04 26
06:26 (2) | 06:35 07:33 (3) | 07:26
24 06:50(2) [20:12 26 07:59(3) | 19:01 30
06:27 (2) | 06:37 07:31 (3) | 07:27
23 06:50(2) | 20:10 28 07:59 (3) | 18:59 32
06:27 (2) | 06:39 07:31 (3) | 07:29
22 06:49(2) |20:08 29 08:00(3) | 18:57 34
06:28 (2) | 06:40 07:31 (3) | 07:31
21 06:49(2) | 20:05 29  08:00(3) | 18:54 36
06:29 (2) | 06:42 07:30 (3) | 07:32
18 06:47(2) [20:03 29 07:59(3) | 18:52 36
06:30 (2) | 06:44 07:30 (3) | 07:34
16 06:46(2) [20:01 29 07:59(3) | 18:50 38
06:32 (2) | 06:45 07:29 (3) | 07:36
11 06:43(2) |19:58 29 07:58(3) | 18:47 38
06:37 (2) | 06:47 07:30 (3) | 07:38
1 06:38(2) [19:56 27  07:57 (3) | 18:45 38
| 06:49 07:30 (3) | 07:39
| 19:54 27 07:57(3) | 18:43 39
| 06:50 07:30 (3) | 07:41
119:51 25 07:55(3) [ 18:41 39
| 06:52 07:31 (3) | 07:43
119:49 23 07:54(3) | 18:38 39
| 06:54 07:32 (3) | 07:45
| 19:46 19 07:51(3) | 18:36 38
| 06:55 07:34 (3) | 07:46
| 19:44 15 07:49 (3) | 18:34 37
1 06:57 07:37 (3) | 07:48
| 19:42 9 07:46(3)|18:32 37
| 06:59 07:50
| 19:39 18:29 35
| 07:00 07:52
| 19:37 18:27 33
| 07:02 07:53
| 19:35 18:25 31
| 07:04 07:55
| 19:32 18:23 29
| 07:05 07:57
| 19:30 18:21 26
| 07:07 07:59
| 19:27 18:19 22
| 07:09 08:01
| 19:25 18:16 17
| 07:10 08:02
| 19:23 18:14 8
| 07:12 08:04
1 19:20 18:12
| 07:14 07:06
| 19:18 17:10
| 07:15 07:08
| 19:16 17:08
07:45 (3) | 07:17 07:10
5 07:50(3) | 19:13 17:06
07:41 (3) | 07:19 09:04 (4) | 07:12
13 07:54(3) | 19:11 8 09:12(4) | 17:04
07:38 (3) | 07:20 08:59 (4) | 07:13
17 07:55(3) | 19:08 18 09:17 (4) | 17:02
07:36 (3) | 07:22 08:57 (4) | 07:15
21 07:57 (3) | 19:06 22 09:19(4) | 17:00
07:35(3) | 07:17
24 07:59(3) | 16:58
| 381 331
241 | 418 738
0.41 | 0.37 0.29
0.99 | 0.99 0.99
0.63 | 0.60 0.57
0.25 | 0.22 0.16
61 | 90 121
der Matrix wiedergegeben (

Minuten mit Schatten

S SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960
: Startwindgeschw. aus Leistungskennlinie

501 327 8,675

| Novembef{ Dezember

08:54 (4) | 07:19
09:20 (4) | 16:56
08:52 (4) | 07:21
09:22 (4) | 16:54
08:51 (4) | 07:23
09:23 (4) | 16:53
08:50 (4) | 07:24
09:24 (4) | 16:51
08:48 (4) | 07:26
09:24 (4) | 16:49
08:48 (4) | 07:28
09:24 (4) | 16:47
08:47 (4) | 07:30
09:25 (4) | 16:45
08:47 (4) | 07:32
09:25 (4) | 16:44
08:46 (4) | 07:34
09:24 (4) | 16:42
08:45 (4) | 07:35
09:24 (4) | 16:40
08:45 (4) | 07:37
09:24 (4) | 16:39
08:45 (4) | 07:39
09:24 (4) | 16:37
08:46 (4) | 07:41
09:24 (4) | 16:36
08:46 (4) | 07:43
09:23 (4) | 16:34
08:45 (4) | 07:45
09:22 (4) | 16:33
08:46 (4) | 07:46
09:21 (4) | 16:31
08:47 (4) | 07:48
09:20 (4) | 16:30
08:48 (4) | 07:50
09:19 (4) | 16:28
08:49 (4) | 07:52
09:18 (4) | 16:27
08:50 (4) | 07:53
09:16 (4) | 16:26
08:52 (4) | 07:55
09:14 (4) | 16:25
08:55 (4) | 07:57
09:12 (4) | 16:23
08:59 (4) | 07:58
09:07 (4) | 16:22
08

-

-

08
08

-

-

08:

SR RV R R~ R e

-

6:
6:
6:
08
6.
6.
08

6:

-

08
6:

HERgRgEoRoRSNS

-
[2R=R-N

|
|
|
|
|
|
|
|
i
|
I
|
|
|
|
| 264
l

|

:

|

zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenende

41

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

oz 1s2s7se  WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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g

Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: AG - 1033

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar
1]08:35
| 16:20
2]08:35
| 16:21
308:35
| 16:22
408:35
| 16:24
5| 08:35
] 16:25
6]08:34
| 16:26
7|08:34
| 16:27
808:33
| 16:29
908:33
| 16:30
10 | 08:32
| 16:32
11| 08:32
| 16:33
12| 08:31
| 16:34
13 | 08:30
| 16:36
14 | 08:29
| 16:38
15 | 08:29
| 16:39
16 | 08:28
| 16:41
17 | 08:27
| 16:42
18 | 08:26
| 16:44
19 | 08:25
| 16:46
20 | 08:24
| 16:47
21| 08:23
| 16:49
22 | 08:21
| 16:51
23 | 08:20
| 16:53
24 | 08:19
| 16:54
25| 08:18
| 16:56
26 | 08:16
| 16:58
27 | 08:15
| 17:00
28 | 08:14
| 17:02
29 | 08:12
| 17:03
30 | 08:11
| 17:05
31| 08:09
| 17:07

Sonnenscheinstunden | 256
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| Februar

| 08:08
| 17:09
| 08:06
| 17:11

11

15

20
21
22
22
22

151
0.28
0.99
0.57
0.16

24

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11

DE-25840 Friedrichstadt

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Apr

| Marz | April

1 07:13 07:54 (4) | 07:01

| 18:02 22 08:16 (4) | 19:57

| 07:11 07:53 (4) | 06:59

118:04 22 08:15(4) | 19:59

| 07:08 07:54 (4) | 06:56

118:06 21 08:15(4) | 20:01

1 07:06 07:55 (4) | 06:54

| 18:07 19 08:14(4) | 20:02

| 07:04 07:56 (4) | 06:52

118:09 16  08:12(4) | 20:04

1 07:02 07:58 (4) | 06:49

118:11 12 08:10(4) | 20:06

| 06:59 08:02 (4) | 06:47

118:13 3 08:05(4) | 20:08

| 06:57 | 06:45

| 18:15 | 20:09

| 06:55 | 06:42

| 18:16 | 20:11

| 06:53 | 06:40 07:04 (2)

| 18:18 | 20:1 8 07:12(2)

| 06:50 | 06:3: 07:01 (2)

] 18:20 | 20:1 13 07:14(2)

| 06:48 | 06:3¢ 07:00 (2)

] 18:22 1 20:1 15 07:15(2)

| 06:46 1 06:3: 06:59 (2)

| 18:24 | 20:1. 17 07:16 (2)

| 06:43 1 06:3 06:58 (2)

| 18:25 | 20:21 18 07:16 (2)

| 06:41 | 06:2: 06:57 (2)

| 18:27 | 20:2 19 07:16 (2)

| 06:39 | 06:2 06:57 (2)

| 18:29 | 20:2: 19 07:16 (2)

| 06:36 07:01 (3) | 06:2 06:57 (2)

| 18:31 9  07:10(3) | 20:2 18 07:15(2)

1 06:34 06:58 (3) | 06:2 06:58 (2)

| 18:33 14 07:12(3) | 20:2 17 07:15(2)

| 06:32 06:57 (3) | 06:21 06:58 (2)

118:3¢ 16 07:13 (3) | 20:2 16 07:14(2)

| 06:29 06:55 (3) | 06:1: 06:58 (2)

118:36 18 07:13(3) | 20:3 14 07:12(2)
08:01 (4) | 06:27 06:55 (3) | 06:1 07:00 (2)
08:12(4) [ 18:38 19 07:14 (3) | 20:3; 10 07:10 (2)
07:58 (4) | 06:25 06:54 (3) | 06:1 07:03 (2)
08:13(4) [ 18:40 19  07:13(3) | 20:34 3 07:06(2)
07:57 (4) | 06:22 06:54 (3) ]06
08:15(4) | 18:41 19  07:13(3) | 20:3
07:56 (4) | 06:20 06:54 (3) | 06:09 06:33 (1)
08:16 (4) | 18:43 19 07:13(3) | 20:3 3 06:36 (1)
07:55 (4) | 06:17 06:54 (3) | 06:0 06:31 (1)
08:16 (4) | 18:45 17 07:11(3) | 20:3! 7 06:38(1)
07:54 (4) | 06:15 06:55 (3) | 06:0 06:29 (1)
08:16 (4) | 18:47 15 07:10(3) | 20:4 10 06:39 (1)
07:54 (4) | 06:13 06:57 (3) | 06:0 06:27 (1)
08:16 (4) [ 18:48 11  07:08 (3) | 20:4 13 06:40 (1)
07:54 (4) | 06:10 06:58 (3) | 06:0 06:25 (1)
08:16 (4) | 18:50 7 07:05(3)|20:44 15 06:40 (1)

| 07:08 | 05:5¢ 06:24 (1)

| 19:52 | 20:46 16 06:40 (1)

| 07:06 | 05:57 06:25 (1)

119:54 120:48 16  06:41(1)

1 07:03 |

| 19:55 |

| 367 | 417

| 298 | 267

| 0.27 | 0.39

| 0.99 | 0.99

| 0.58 | 0.62

| 0.15 | 0.24

| 46 | 63

dergegeben (

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat  Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenende

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg

Mai

| 05:55
| 20:49
05:53
20:51
05:51
20:53
05:49
20:55
| 05:47
| 20:56
| 05:45
20:58
05:44
21:00
05:42
21:01
05:40
21:03
| 05:38
| 21:05
| 05:36
| 21:06
| 05:35
| 21:08
05:33
21:09
05:31
21:11
05:30
21:13
05:28
21:14
05:27
21:16
05:25
21:17
05:24
21:19
05:22
21:20
05:21
21:22
05:20
21:23
05:18
21:25
05:17
21:26
05:16
21:27
05:15
21:29
05:14
21:30
05:12
21:31
05:11
21:33
05:10
21:34
05:09
21:35

488

Jun

S

Jul

Wind

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Jan Feb Mar

Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor
N NNO ONO O 0SO SSO
307 446 586 378 294 731 1,349 1,189 1,515 960
: Startwindgeschw. aus Leistungskennlinie

| Juni

06:25 (1) | 05:08
06:40 (1) | z1 35

06:25 (1)
06:39 (1)
06:26 (1)
06:38 (1)
06:26 (1)
06:37 (1)
06:28 (1)
06:35 (1)

21 38
05:07
21:39
05:06
21:40
05:05
21:41
05:05
21:42
05:04
21:43
05:03
21:44
05:03
21:44
05:03
21:45
05:02
21:46
05:02
21:47
05:01
21:47
05:01
21:48
05:01
21:49
05:01
21:49
05:01
21:50

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

SSW WSW W WNW NNW Summe

501 327 8,675

27/07/2016 15:25 / 60 Wi ndPRO .
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4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: AG - 1033

Voraussetzungen fiir Berechnung des Schattenwurfs

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

505

| August

5:43

SRS I E e R SRR I B S I e eSS
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o

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

A Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07
Betriebsdauer je Sektor

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

| September | Oktober

1 06:34 07:00 (2) | 07:24

| 20:14 13 07:13(2) | 19:04

1 06:35 07:03 (2) | 07:26

| 20:12 8  07:11(2) | 19:01

| 06:37 | 07:27

| 20:10 | 18:59

1 06:39 107:29

| 20:08 | 18:57

| 06:40 | 07:31

| 20:05 ] 18:54

| 06:42 107:32

| 20:03 | 18:52
06:40 (1) | 06:44 | 07:34 08:35 (4)
06:43 (1) | 20:01 | 18:50 9 08:44 (4)
06:36 (1) | 06:45 | 07:36 08:32 (4)
06:45 (1) | 19:58 |18:47 15  08:47 (4)
06:35 (1) | 06:47 | 07:38 08:30 (4)
06:47 (1) | 19:56 | 18:45 17 08:47 (4)
06:34 (1) | 06:49 | 07:39 08:29 (4)
06:47 (1) | 19:54 | 18:43 19  08:48 (4)
06:33 (1) | 06:50 | 07:41 08:28 (4)
06:48 (1) | 19:51 |18:41 21 08:49 (4)
06:33 (1) | 06:52 | 07:43 08:27 (4)
06:49 (1) | 19:49 118:38 22 08:49 (4)
06:33 (1) | 06:54 1 07:45 08:27 (4)
06:48 (1) | 19:46 | 18:36 23 08:50 (4)
06:33 (1) | 06:55 | 07:46 08:27 (4)
06:48 (1) | 19:44 118:3¢ 23 08:50 (4)
06:33 (1) | 06:57 07:50 (3) | 07:48 08:26 (4)
06:47 (1) | 19:42 4 07:54(3)|18:32 22 08:48(4)
06:35 (1) | 06:59 07:45 (3) | 07:50 08:26 (4)
06:47 (1) [19:39 11 07:56(3) [ 18:29 22 08:48 (4)
06:36 (1) | 07:00 07:44 (3) | 07:52 08:27 (4)
06:45 (1) | 19:37 14 07:58(3) | 18:27 20 08:47 (4)
06:38 (1) | 07:02 07:43 (3) | 07:54 08:27 (4)
06:44 (1) | 19:35 16 07:59 (3) | 18:25 20 08:47(4)
06:40 (1) | 07:04 07:41 (3) | 07:55 08:28 (4)
06:42(1) [19:32 18 07:59(3) | 18:23 17  08:45(4)

| 07:05 07:41 (3) | 07:57 08:30 (4)

119:30 18 07:59(3) | 18:21 14  08:44(4)
07:08 (2) | 07:07 07:39 (3) | 07:59 08:32 (4)
07:13(2) [19:27 19 07:58 (3) | 18:19 9 08:41(4)
07:04 (2) | 07:09 07:40 (3) | 08:01
07:15(2) [ 19:25 18  07:58 (3) | 18:16
07:03 (2) | 07:10 07:40 (3) | 08:03
07:17(2) [ 19:23 18 07:58(3) | 18:14
07:01 (2) | 07:12 07:40 (3) | 08:04
07:17(2) [19:20 16  07:56 (3) | 18:12
07:00 (2) | 07:14 07:41 (3) | 07:06
07:18 (2) | 19:18 14 07:55(3) | 17:10
07:00 (2) | 07:15 07:42 (3) | 07:08
07:18 (2) | 19:16 11 07:53(3) | 17:08
06:59 (2) | 07:17 07:46 (3) | 07:10
07:17 (2) | 19:13 3 07:49(3) | 17:06
06:59 (2) | 07:19 | 07:12
07:18 (2) | 19:11 | 17:04
06:59 (2) | 07:20 1 07:13
07:16 (2) | 19:08 | 17:02
06:59 (2) | 07:22 | 07:15
07:16 (2) | 19:06 | 17:00
07:00 (2) | | 07:17
07:15(2) | | 16:58

| 381 | 331

| 201 | 273

| 0.37 | 0.29

| 0.99 | 0.99

| 0.59 | 0.57

| 0.21 | 0.16

| 43 | 45

dergegeben (

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix

Tag im Monat  Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

S

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| Novembe{ Dezember
|07:19 | 08:11
| 16:56 | 16:15
07:21 08:13
16:54 16:14
07:23 08:14
16:53 16:14
07:24 08:15
16:51 16:13
|07:26 | 08:17
116:49 | 16:12
|07:28 | 08:18
16:47 16:12
07:30 08:19
16:45 16:11
07:32 08:21
16:44 16:11
07:34 08:22
16:42 16:11
|07:36 | 08:23
| 16:40 | 16:11
| 07:37 | 08:24
116:39 | 16:10
| 07:39 | 08:25
|16:37 | 16:10
07:41 | 08:26
16:36 | 16:10
07:43 | 08:27
16:34 | 16:10
07:45 | 08:28
16:33 | 16:10
07:46 | 08:29
16:31 | 16:10
07:48 | 08:30
16:30 | 16:11
07:50 | 08:30
16:28 | 16:11
07:52 | 08:31
16:27 | 16:11
07:53 | 08:32
16:26 | 16:11
07:55 | 08:32
16:25 | 16:12
07:57 08:33
16:23 16:12
07:58 08:33
16:22 16:13
08:00 08:34
16:21 16:13
08:02 08:34
16:20 16:14
08:03 08:35
16:19 16:15
08:05 08:35
16:18 16:15
08:07 08:35
16:17 16:16
08:08 08:35
16:16 16:17
08:10 08:35
16:16 16:18
08:35
] 16:19
264 | 241

{

zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenende

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

27/07/2016 15:25 / 61 Wi ndPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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17
4 Wind

Projekt: Lizenzlerter Anwender:
Schliisselburg_160420 117-Wind GmbH & Co. KG =
- Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

énegré Gefke / andre.gefke@il17-wind.de
rechnet:

27/07/2016 15:03/3.0.654
SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AH - 1034 - X el o — ]
T nnenscheinwahrscheinlichkeit Mittlere tég iche Sonnenstunden) [BREMEN
Voraussetzungen fiir Berechnung des Schattenwurfs Tn Feb M- Aor Ma b M AU Sen OkF Nov Dex
1.53 2.81 3.16 5.42 7.18 591 6.09 6.01 4.64 3.11 199 1.07

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675
: Startwindgeschw. aus Leistungskennlinie

|Januar | Februar | Mérz | April | Mai |Juni
1]08:35 10:19 (4) | 08:07 10:41 (4) | 07:13 08:03 (3) | 07:01 | 05:55 06:46 (2) | 05:08
116:20 47 11:06 (4) | 17:09 23  11:04 (4) | 18:02 31  08:34(3) | 19:57 |20:49 36 07:22(2) | 21:36 54
2 08:35 10:20 (4) | 08:06 10:44 (4) | 07:11 1(3) | 06:59 | 05:53 06:45 (2) | 05:08
116:21 47 11:07 (4) [ 17:11 17 11:01(4) | 18:04 34 5 (3) | 19:59 |20:51 38 07:23(2) | 21:37 52
308:35 10:21 (4) | 08:04 10:49 (4) | 07:08 (3) 1 06:56 | 05:51 06:44 (2) | 05:07
116:22 47 11:08 (4) | 17:13 8 10:57(4) | 18:06 36 6 (3) | 20:01 120:53 39 07:23(2) | 21:39 52
4108:35 10:20 (4) | 08:03 | 07:06 9 (3) | 06:54 | 05:49 06:43 (2) | 05:06
|16:24 48 11:08 (4) | 17:15 |18:07 38 7 (3) | 20:02 |20:54 40 07:23(2) | 21:40 50
5| 08:34 10:21 (4) | 08:01 | 07:04 07:57 (3) | 06:52 | 05:47 06:42 (2) | 05:05
|16:25 48 11:09 (4) | 17:17 118:00 40  08:37(3) | 20:04 |20:56 41 07:23(2) | 21:41 48
6]08:34 10:21 (4) | 07:59 | 07:02 g | 05:45 06:42 (2) | 05:05
116:26 48 11:09 (4) | 17:18 |18:11 41 |20:58 42 07:24(2) | 21:42 47
7]08:34 10:22 (4) | 07:57 | 06:59 | 05:44 06:41 (2) | 05:04
116:27 48 11:10 (4) | 17:20 118:13 42 |21:00 43 07:24(2) | 21:43 45
8]08:33 10:22 (4) | 07:56 | 06:57 | 05:42 06:41 (2) | 05:03
116:29 48 11:10 (4) | 17:22 |18:15 43 |21:01 43 07:24(2) | 21:44 44
908:33 10:23 (4) | 07:54 | 06:55 : | 05:40 06:41 (2) | 05:03
116:30 48 11:11(4) | 17:24 118:16 43 08:38(3) | 20:11 |21:03 44 07:25(2) | 21:44 41
10 | 08:32 10:23 (4) | 07:52 | 06:53 07:55 (3) | 06:40 | 05:38 06:41 (2) | 05:02
|16:31 48 11:11(4) | 17:26 |18:18 43 3 |21:05 43 07:24(2) | 21:45 39
11| 08:32 10:23 (4) | 07:50 | 06:50 | 05:36 06:40 (2) | 05:02
|16:33 48 11:11(4) | 17:28 118:20 43 |21:06 44 07:24(2) | 21:46 35
12| 08:31 10:24 (4) | 07:48 | 06:48 | 05:35 06:41 (2) | 05:02
116:3¢8 48 11:12 (4) | 17:30 |18:22 43 121:08 43 07:24(2) | 21:47 30
13 | 08:30 10:24 (4) | 07:46 | 06:46 | 05:33 06:40 (2) | 05:01
116:36 48 11:12 (4) | 17:32 118:224 43 [21:09 44 07:24(2) | 21:47 30
14 | 08:29 10:24 (4) | 07:44 | 06:43 | 05:31 06:41 (2) | 05:01
116:37 48 11:12(4) | 17:34 118:25 42 ; |21:11 43 07:24(2) | 2148 30 06:
15 | 08:29 10:25 (4) | 07:42 | 06:41 07:54 (3) | 06:29 | 05:30 06:40 (2) | 05:01 05:51 (1)
116:39 47 11:12(4) | 17:36 11827 42 : |21:13 43 07:23(2) | 21:49 30  06:21(1)
16 | 08:28 10:25 (4) | 07:40 | 06:39 | 05:28 06:41 (2) | 05:01 1(1)
116:41 48 11:13(4) | 17:38 118:229 40 |21:14 43 07:24(2) | 2149 30
17 | 08:27 10:26 (4) | 07:38 | 06:36 | 05:27 06:42 (2) | 05:01
|16:42 47 11:13 (4) | 17:39 118:31 39 |21:16 42 07:24(2) | 21:50 29
18 | 08:26 10:27 (4) | 07:36 | 06:34 | 05:25 06:41 (2) | 05:01
|16:44 46 11:13 (4) | 17:41 118:33 37 |21:17 42 07:23(2) | 21:50 30
19 | 08:25 10:28 (4) | 07:34 1 06:32 | 05:24 06:42 (2) | 05:01
116:46 45 11:13 (4) | 17:43 118:3¢ 35 |21:19 41 07:23(2)|21:50 30
20 | 08:24 10:27 (4) | 07:32 | 06:29 | 05:22 06:42 (2) | 05:01
| 16:47 46 11:13(4) | 17:45 118:36 32 E |21:20 41 07:23(2) | 21:51 30
21| 08:23 10:28 (4) | 07:30 | 06:27 | 06: 05:21 06:42 (2) | 05:01
16:49 45  11:13(4) | 17:47 118:38 29 | 20: 21:22 40 07:22(2) | 21:51 30
22| 08:21 10:29 (4) | 07:28 1 06:25 | 06: 05:20 05:57 (1) | 05:01
16:51 44 11:13(4) | 17:49 118:40 25 | 20: 2123 48 07:21(2) |21:51 30
23 08:20 10:29 (4) | 07:26 | 06:22 | 06: | 05:18 05:55 (1) | 05:01
16:53 43 11:12(4) | 17:51 118:41 20 | 20: 21:25 52 07:21(2)|21:51 30
24 08:19 10:31 (4) | 07:24 | 06:20 | 06 07:00 (2) | 05:17 05:54 (1) | 05:02
16:54 41  11:12(4) | 17:53 118:43 13 08:18(3) | 20:37 9 07:09(2) |21:26 54 07:21(2)|21:51 30
25| 08:18 10:31 (4) | 07:22 08:17 (3) | 06:17 | 06:07 06:56 (2) | 05:16 05:53 (1) | 05:02
116:56 40 11:11(4) | 17:54 5 08:22(3) | 18:45 120:39 17 07:13(2) [21:27 54 07:20(2) | 21:51 29
26 | 08:16 10:32 (4) | 07:19 08:10 (3) | 06:15 | 06:05 06:53 (2) | 05:15 05:52 (1) | 05:02
116:58 39 11:11(4) [17:56 17 08:27 (3) | 18:47 120141 22 07:15(2) [21:29 56 07:20 (2) | 21:51 30
27 08:15 10:33 (4) | 07:17 08:07 (3) | 06:13 | 06:03 06:51 (2) | 05:13 05:52 (1) | 05:03
117:00 37 11:10(4) | 17:58 23  08:30 (3) | 18:48 120142 26 07:17(2) | 21:30 55 07:19(2) | 21:51 30
28| 08:13 10:35 (4) | 07:15 08:05 (3) | 06:10 | 06:01 06:49 (2) | 05:12 05:51 (1) | 05:03
17:02 35 11:10(4) | 18:00 27  08:32(3) | 18:50 120144 29 07:18(2) [21:31 S5 07:19(2) |21:51 30
29 | 08:12 10:36 (4) | | 07:08 | 05:59 06:47 (2) | 05:11 05:51 (1) | 05:04
17:03 33 11:09(4) | | 19:52 120146 33 07:20(2) [21:33 55 O 2) | 21551 29
30 | 08:11 10:38 (4) | | 07:06 1 05:57 06:47 (2) | 05:10 05:50 (1) | 05:04
17:05 30 11:08 (4) | | 19:54 12048 34 07:21(2) |21:34 54 07:17(2) | 21:51 30 06:24 (1)
31| 08:09 10:39 (4) | | 07:03 | 05:09 05:50 (1) |
17:07 27 11:06(4) | | 19:55 | 21:35 55 07:17(2) |
Sonnenscheinstunden | 256 | 276 | 367 | 417 488 | s02
astr.max.mégl.Beschattung 1362 | 120 | 874 | 170 1413 | 1074
Red.Sonnenscheinwahrsch. | 0.19 | 0.28 | 0.27 | 0.39 | 0.46 | 0.35
Reduktion Betriebsdauer | 0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.99
Reduktion Windrichtung | 0.62 | 0.59 | 0.57 | 0.61 | 0.62 | 0.66
Gesamte Reduktion | 0.11 | 0.17 | 0.15 | 0.23 | 0.28 | 0.23
Met.wahrsch.Beschattung | 156 | 20 | 132 | 40 | 394 | 247
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( it wie Bezugsjahr):
Tag im Monat ~ Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM)  Minuten mit Schatten  Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
WIndPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk aorote 1525762 WINAPRO .
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4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AH - 1034
Voraussetzungen fiir Berechnung des Schattenwurfs

13uli

1 05:05
| 21:51
2 05:06
| 21:50
305:07
| 21:50
4 05:07
| 21:49
5| 05:08
| 21:49

1:48

1:47
5:12

5:16

5:20

5:21
1:39
5:22

21| 05:26
22| 05:28
23] 05:29

31| 05:41

Sonnenscheinstunden | 505
astr.max.magl.Beschattung
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

32

38

42

48

51

53

52

55

55

56

55

55

56

53

51

41

42

42

43

43

| August

05:55 (1) | 05:43
07:11(2) | 21:18
05:54 (1) | 05:44
07:13 (2) | 21:16
05:55 (1) | 05:46
07:15(2) | 21:14
05:56 (1) | 05:47
07:16 (2) | 21:13
05:55 (1) | 05:49
07:17 (2) | 21:11
05:55 (1) | 05:51
07:18 (2) | 21:09
05:56 (1) | 05:52
07:20 (2) | 21:07
05:56 (1) | 05:54
07:21 (2) | 21:05
05:57 (1) | 05:55
07:22 (2) | 21:03
05:57 (1) | 05:57
07:23 (2) | 21:01
05:58 (1) | 05:59
07:24 (2) | 21:00
05:58 (1) | 06:00
07:25 (2) | 20:58
05:58 (1) | 06:02
07:26 (2) | 20:56
05:59 (1) | 06:04
07:26 (2) | 20:54
05:59 (1) | 06:05
07:27 (2) | 20:52
06:00 (1) | 06:07
07:28 (2) | 20:49
06:02 (1) | 06:09
07:29 (2) | 20:47
06:02 (1) | 06:10
07:30 (2) | 20:45
06:03 (1) | 06:12
07:30 (2) | 20:43
06:04 (1) | 06:14
07:31 (2) | 20:41
06:06 (1) | 06:15
07:32 (2) | 20:39
06:09 (1) | 06:17
07:32 (2) | 20:37
06:52 (2) | 06:19
07:32 (2) | 20:35
06:53 (2) | 06:20
07:33 (2) | 20:32
06:52 (2) | 06:22
07:33 (2) | 20:30
06:51 (2) | 06:24
07:33 (2) | 20:28
06:52 (2) | 06:25
07:34 (2) | 20:26
06:51 (2) | 06:27
07:34 (2) | 20:24
06:52 (2) | 06:29
07:35 (2) | 20:21
06:51 (2) | 06:30
07:35 (2) | 20:19
06:51 (2) | 06:32
07:34 (2) | 20:17

456

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG !%
Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor
N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

: Startwindgeschw. aus Leistungskennlinie

1 ] | November | Dezember
06:51 (2) | 06:34 08:33 (3) | 07:19 | 08:11 10:06 (4)
44 07:35(2) | 20:14 43 09:16 (3) | 16:56 |16:15 47 10:53 (4)
06:51 (2) | 06:35 08:33 (3) | 07:21 | 08:13 10:06 (4)
43 07:34 (2) | 20:12 43 09:16 (3) | 16:54 |16:14 48 10:54 (4)
06:51 (2) | 06:37 08:33 (3) | 07:23 | 08:14 10:06 (4)
44 07:35(2) | 20:10 43 09:16 (3) | 16:53 16:13 48  10:54 (4)
06:51 (2) | 06:39 08:33 (3) | 07:24 | 08:15 10:07 (4)
43 07:34(2) | 20:08 43 09:16 (3) | 16:51 |16:13 48  10:55(4)
06:51 (2) | 06:40 08:32 (3) | 07:26 | 08:17 10:07 (4)
43 07:34 (2) | 20:05 43 09:15(3) | 16:49 |16:12 48  10:55(4)
06:51 (2) | 06:42 08:32 (3) | 07:28 | 08:18 10:07 (4)
43 07:34(2) | 20:03 42 09:14 (3) | 16:47 |16:12 48  10:55(4)
06:52 (2) | 06:44 08:33 (3) | 07:30 | 08:19 10:08 (4)
42 07:34(2) | 20:01 41 09:14 (3) | 16:45 [16:11 48  10:56 (4)
06:52 (2) | 06:45 08:33 (3) | 07:32 10:18 (4) | 08:21 10:08 (4)
41 07:33(2) | 19:58 40 09:13(3) | 16:44 10 10:28(4) | 16:11 48  10:56 (4)
06:52 (2) | 06:47 08:33 (3) | 07:34 10:14 (4) | 08:22 10:09 (4)
40 07:32(2) | 19:56 39 09:12(3) [16:42 18 10:32(4) [ 16:11 47 10:56 (4)
06:52 (2) | 06:49 08:34 (3) | 07:35 10:12 (4) | 08:23 10:09 (4)
39 07:31(2) | 19:54 37 09:11(3)|16:40 23 10:35(4) [ 16:11 47  10:56 (4)
06:53 (2) | 06:50 08:35 (3) | 07:37 10:10 (4) | 08:24 10:10 (4)
38 07:31(2) | 19:51 34 09:09(3) [16:39 27 10:37(4) | 16:10 47  10:57 (4)
06:54 (2) | 06:52 08:36 (3) | 07:39 10:09 (4) | 08:25 10:11 (4)
36 07:30 (2) | 19:49 32 09:08(3)16:37 30 10:39(4) [ 16:10 47  10:58 (4)
06:55 (2) | 06:54 08:37 (3) | 07:41 10:08 (4) | 08:26 10:11 (4)
34 07:29 (2) | 19:46 30 09:07(3) [16:36 33 10:41(4) [ 16:10 47  10:58 (4)
06:56 (2) | 06:55 08:39 (3) | 07:43 10:07 (4) | 08:27 10:12 (4)
32 07:28(2) | 19:44 26 09:05(3) [16:34 35 10:42(4) [ 16:10 46  10:58 (4)
06:57 (2) | 06:57 08:40 (3) | 07:44 10:06 (4) | 08:28 10:12 (4)
29 07:26 (2) | 19:42 21 09:01(3)|16:33 37 10:43(4) [ 16:10 47  10:59 (4)
06:59 (2) | 06:59 08:44 (3) | 07:46 10:05 (4) | 08:29 10:12 (4)
25 07:24(2) | 19:39 13 08:57(3) |16:31 39 10:44(4) | 16:10 46  10:58 (4)
07:00 (2) | 07:00 | 07:48 10:05 (4) | 08:30 10:13 (4)
21 07:21(2) | 19:37 [16:30 40  10:45(4) | 16:10 46  10:59 (4)
07:03 (2) | 07:02 | 07:50 10:05 (4) | 08:30 10:14 (4)
16 07:19 (2) | 19:35 |16:28 41 10:46(4) | 16:11 46  11:00 (4)
07:08 (2) | 07:04 | 07:52 10:04 (4) | 08:31 10:14 (4)
4 07:12(2) 1932 10 [16:27 43 10:47(4) | 16:11 46  11:00 (4)
| 07:05 | 07:53 10:04 (4) | 08:32 10:14 (4)
119:30 18 [16:26 44 10:48(4) | 16:11 46  11:00 (4)
| 07:07 | 07:55 10:04 (4) | 08:32 10:15 (4)
11927 24 |16:25 45 10:49(4) | 16:12 46  11:01(4)
1 07:09 | 07:57 10:03 (4) | 08:33 10:15 (4)
119:25 28 [16:23 46 10:49 (4) | 16:12 46  11:01(4)
1 07:10 | 07:58 10:04 (4) | 08:33 10:16 (4)
119:23 31 [16:22 46  10:50 (4) | 16:13 46  11:02(4)
| 07:12 | 08:00 10:04 (4) | 08:34 10:16 (4)
119:220 35 |16:21 46  10:50 (4) | 16:13 46  11:02(4)
| 07:14 | 08:02 10:04 (4) | 08:34 10:16 (4)
119:18 37 |16:20 47 10:51(4) | 16:14 47  11:03 (4)
| 07:15 | 08:03 10:05 (4) | 08:35 10:18 (4)
119:16 39 |16:19 47 10:52(4) | 16:15 46  11:04 (4)
1 07:17 | 08:05 10:04 (4) | 08:35 10:18 (4)
119:13 39 |16:18 47 10:51(4) | 16:15 46  11:04 (4)
| 07:19 | 08:07 10:05 (4) | 08:35 10:18 (4)
|19:11 41 |16:17 47  10:52(4) | 16:16 47  11:05(4)
| 07:20 | 08:08 10:05 (4) | 08:35 10:19 (4)
119:08 42 7(3) | 17:02 116:16 48 10:53(4) | 16:17 46 11:05 (4)
| 07:22 08:34 (3) | 07:15 1 08:10 10:05 (4) | 08:35 10:19 (4)
119:06 43 09:17 (3) | 17:00 |16:16 48  10:53(4) | 16:18 47  11:06 (4)
| | 07:17 | | 08:35 10:20 (4)
| | 16:58 | |16:19 46  11:06 (4)
| 381 | 331 | 264 | 241
657 | 387 | 570 | 887 | 1450
0.41 | 0.37 | 0.29 | 0.23 | 0.14
0.99 | 0.99 | 0.99 | 0.99 | 0.99
0.61 | 0.57 | 0.57 | 0.62 | 0.62
0.25 | 0.21 | 0.16 | 0.14 | 0.09
162 | 80 | 94 | 124 | 123
der Matrix wiedergegeben (. it wie Bezugsjahr):

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat ~ Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang ~ (WEA mit erstem Schatten)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg

Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

wooets2sses WINAPRO .
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g

Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: Al - 1035

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

256

20

137
0.19
0.99
0.56
0.10

14

08:50 (4
08:56 (4
08:48 (4
08:59 (4
08:47 (4
09:00 (4
08:47 (4
09:02 (4
08:46 (4
09:02 (4
08:46 (4
09:04 (4
08:45 (4
09:04 (4
08:46 (4
09:05 (4
08:45 (4

09:05 (4

ol
=
©

O R OHOLOLOLOL oL OL OO OL OO OO OO OR O RO RL O QO
@NNINNNINYNNNYNNNNNYNINNNNNSNNNNNNNNNNNNNNNN
BB R AN N AN A LANA DAL LW WARDWAWAWE N QNN GNGNGN

20
20

252
0.28
0.99
0.57
0.16

40

08:45 (4) | 07:13
09:05 (4) | 18:02
08:45 (4) | 07:11
09:05 (4) | 18:04
08:47 (4) | 07:08
09:05 (4) | 18:06
08:47 (4) | 07:06
09:05 (4) | 18:07
08:48 (4) | 07:04
09:04 (4) | 18:09
08:49 (4) | 07:02
09:03 (4) | 18:11
08:50 (4) | 06:59
09:01 (4) | 18:13
08:53 (4) | 06:57
08:59 (4) | 18:15

] 06:55

07:52 (3) | 06:25
08:06 (3) | 18:40
07:51 (3) | 06:2
08:07 (3) | 18:41
07:51 (3) | 06:20
08:08 (3) | 18:43
07:51 (3) | 06:17
08:08 (3) | 18:45
07:50 (3) | 06:15
08:07 (3) | 18:47
07:50 (3) | 06:13
08:07 (3) | 18:48
07:51 (3) | 06:10
08:07 (3) | 18:50
| 07:08
| 19:52
| 07:06
| 19:54
| 07:03
| 19:55
367

Lizenzierter Anwender:
I17-Wind GmbH & Co. KG
Am Westersielzug 11
DE-25840 Friedrichstadt

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Wind

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

Jan Feb Mar Apr

Betriebsdauer je Sektor
N NNO ONO O 0SO SSO

14
11

11
14
16
18
18
18
17
16
14

10

190
0.27
0.99
0.58
0.15

29

| April
07:52 (3) | 07:01

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Matrix

Mai

Jun  Jul Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

S SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960

: Startwindgeschw. aus Leistungskennlinie

07:24 (1) | 05:55

08:06 (3) | 19 57 2 07:26(1) | 20:49
07:52 (3) 07:22 (1) | 05:53
08:03 (3) 19 59 7 07:29(1) | 20:51
07:55 (3) | 06:56 07:19 (1) | 05:51
08:01(3) [20:01 11  07:30 (1) | 20:53
06:54 07:17 (1) | 05:49
20:02 14 07:31(1) | 20:55
06:52 07:16 (1) | 05:47
20:04 15 07:31 (1) | 20:56
06:49 07:15 (1) | 05:45
20:06 15  07:30(1) | 20:58
06:47 07:15 (1) | 05:44
20:08 15  07:30 (1) | 21:00
06:45 07:15 (1) | 05:42
20:09 14 07:29 (1) | 21:01
06:42 07:16 (1) | 05:40
20:11 13 07:29 (1) | 21:03
06:40 07:16 (1) | 05:38
20:13 10 07:26 (1) | 21:05
06:38 07:20 (1) | 05:36
1 20:15 3 07:23(1) | 21:06
| 06:36 | 05:35
| 20:16 | 21:08
06:33 | 05:33
20:18 | 21:09
06:31 | 05:31
20:20 | 21:11
07:05 (2) | 06:29 1 05:30
07:10 (2) | 20:22 | 21:13
07:02 (2) | 06:27 ] 05:28
07:13 (2) | 20:23 | 21:14
07:00 (2) | 06:24 1 05:27
07:14 (2) | 20:25 | 21:16
06:59 (2) | 06:22 1 05:25
07:15 (2) | 20:27 | 21:17
06:58 (2) | 06:20 | 05:24
07:16 (2) | 20:29 | 21:19
06:57 (2) | 06:18 | 05:22
07:15 (2) | 20:30 | 21:20
06:57 (2) | 06:16 1 05:21
07:15 (2) | 20:32 | 21:22
06:57 (2) | 06:14 | 05:20
07:14 (2) | 20:34 | 21:23
06:57 (2) | 06:11 | 05:18
07:13 (2) | 20:36 | 21:25
06:58 (2) | 06:09 | 05:17
07:12 (2) | 20:37 | 21:26
06:59 (2) | 06:07 | 05:16
07:09 (2) | 20:39 | 21:28
07:03 (2) | 06:05 | 05:15
07:05 (2) | 20:41 | 21:29
06:03 | 05:13
20:43 | 21:30
06:01 | 05:12
20:44 | 21:32
05:59 | 05:11
20:46 | 21:33
05:57 | 05:10
20:48 | 21:34
1 05:09
| 21:35
417 | 488

119 |

0.39 |

0.9 |

0.61 |

0.23 |

28 |

( zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenende

| Juni
l 36
1 38
5:07
1

505
1:41
5:05
142

143
503

503

502
1:45
502

502
1:47
5:01
1:47
501

>

501

N NN NN NN RN AR N N AN NN AN AN AN NN RN ENENENENENERENENS
Rk

.-m.-m.-m.-m-—m—-un—u:.—un—un—-m.—m.—u-n-un—un-un—

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 502
I

|

|

|

|

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

501 327 8,675

aorote 1525764 WINAPRO .
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: Al - 1035

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1 05:05

| 21:51

2] 05:06

| 21:50

3| 05:07

| 21:50

4 05:07

| 21:49

5 | 05:08

| 21:49

6| 05:09

| 21:48

7| 05:10

| 21:48

8 05:11

| 21:47

9] 05:12

| 21:46

10 | 05:13

| 21:46

11| 05:14

| 21:45

12 | 05:15

| 21:44

13| 05:16

| 21:43

14| 05:17

| 21:42

15 | 05:19

| 21:41

16 | 05:20

| 21:40

17 | 05:21

| 21:39

18 | 05:22

| 21:38

19 | 05:24

| 21:37

20 | 05:25

| 21:36

21 | 05:26

| 21:34

22| 05:28

| 21:33

23 | 05:29

| 21:32

24 | 05:31

| 21:30

25 | 05:32

| 21:29

26 | 05:33

| 21:27

27 | 05:35

| 21:26

28 | 05:36

| 21:24

29 | 05:38

| 21:23

30 | 05:40

| 21:21

31| 05:41

| 21:20

Sonnenscheinstunden | 505
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:43

SRS I E e R SRR I B S I e eSS
SUSSuS USRS UgUESEERAREE
NOOOONNWINAINDOHHHOWNDRO S ®

a9

BupuibipihbbhEplBbRubLRnbRERsnanRoliohobion

NONONONONONONONONONONONONONONGO
PURNOERORNGLORAENRNONLINDLLERUNLOIBSIS G

2888882828853 8383533333538333888888

o

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

A Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07
Betriebsdauer je Sektor

: Startwindgeschw. aus Leistungskennlinie

N NNO ONO O 0SO SSO S

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| September | Oktober | November | Dezember
1 06:34 07:18 (1) | 07:24 ] 07:19 | 08:11
| 20:14 4 07:22(1) | 19:04 | 16:56 | 16:15
1 06:35 07:15 (1) | 07:26 | 07:21 08:13
120:12 10 07:25(1) | 19:01 | 16:54 16:14
| 06:37 07:13 (1) | 07:27 | 07:23 08:22 (4) | 08:14
120:10 13 07:26(1) | 18:59 | 16:53 7 08:29(4) | 16:14
1 06:39 07:12 (1) | 07:29 107:25 08:20 (4) | 08:15
| 20:08 14 07:26 (1) | 18:57 | 16:51 11 08:31(4) | 16:13
| 06:40 07:12 (1) | 07:31 107:26 08:18 (4) | 08:17
| 20:05 15 07:27 (1) | 18:54 | 16:49 15  08:33 (4) | 16:12
| 06:42 07:11 (1) | 07:32 ] 07:28 08:17 (4) | 08:18
| 20:03 15 07:26 (1) | 18:52 | 16:47 17 08:34(4) | 16:12
| 06:44 07:11 (1) | 07:34 | 07:30 08:17 (4) | 08:19
120:01 15 07:26(1) | 18:50 |16:45 18  08:35(4) | 16:11
| 06:45 07:11 (1) | 07:36 | 07:32 08:16 (4) | 08:21
119:58 14 07:25(1) | 18:47 |16:44 19 08:35(4) | 16:11
1 06:47 07:13 (1) | 07:38 1 07:34 08:16 (4) | 08:22
119:56 11 07:24 (1) | 18:45 |16:42 20  08:36 (4) | 16:11
1 06:49 07:15 (1) | 07:39 1 07:36 08:16 (4) | 08:23
| 19:54 8 07:23(1) | 18:43 | 16:40 20  08:36(4) | 16:11
| 06:50 07:16 (1) | 07:41 08:27 (3) | 07:37 08:16 (4) | 08:24
| 19:51 3 07:19(1) | 18:41 9 08:36(3)[16:39 20  08:36 (4) | 16:10
| 06:52 | 07:43 08:25 (3) | 07:39 08:17 (4) | 08:25
| 19:49 |18:38 13 08:38(3)|16:37 19  08:36 (4) | 16:10
1 06:54 | 07:45 08:24 (3) | 07:41 08:17 (4) | 08:26
| 19:46 | 18:36 15 08:39(3) | 16:36 19  08:36(4) | 16:10
1 06:55 | 07:46 08:23 (3) | 07:43 08:18 (4) | 08:27
| 19:44 |18:3¢ 17 08:40(3) | 16:3¢ 18  08:36(4) | 16:10
1 06:57 | 07:48 08:22 (3) | 07:45 08:19 (4) | 08:28
| 19:42 |18:32 17 08:39(3)|16:33 16  08:35(4) | 16:10
] 06:59 | 07:50 08:22 (3) | 07:46 08:20 (4) | 08:29
119:39 |18:29 17 08:39(3)|16:31 15  08:35(4) | 16:10
| 07:00 | 07:52 08:22 (3) | 07:48 08:21 (4) | 08:30
| 19:37 | 18:27 17 08:39(3) | 16:30 13 08:34(4) | 16:10
107:02 07:48 (2) | 07:54 08:22 (3) | 07:50 08:22 (4) | 08:30
119:35 9 07:57(2)|18:25 17 08:39(3)[16:28 11  08:33 (4) | 16:11
| 07:04 07:45 (2) | 07:55 08:23 (3) | 07:52 08:25 (4) | 08:31
119:32 13 07:58(2) [18:23 15  08:38 (3) | 16:27 6  08:31(4) ] 16:11
| 07:05 07:44 (2) | 07:57 08:24 (3) | 07:53 | 08:32
119:30 15 07:59(2) | 18:21 13 08:37(3) | 16:26 | 16:11
1 07:07 07:43 (2) | 07:59 08:26 (3) | 07:55 ] 08:32
119:27 17 08:00 (2) | 18:19 9 08:35(3) | 16:25 | 16:12
| 07:09 07:42 (2) | 08:01 | 07:57 08:33
| 19:25 17 07:59 (2) | 18:16 | 16:23 16:12
| 07:10 07:42 (2) | 08:03 | 07:58 08:33
| 19:23 18 08:00(2) | 18:14 | 16:22 16:13
| 07:12 07:41 (2) | 08:04 | 08:00 08:34
119:20 17 07:58(2) | 18:12 | 16:21 16:13
| 07:14 07:41 (2) | 07:06 | 08:02 08:34
| 19:18 17 07:58(2) | 17:10 | 16:20 16:14
1 07:15 07:42 (2) | 07:08 ] 08:03 08:35
| 19:16 15 07:57(2) | 17:08 | 16:19 16:15
107:17 07:43 (2) | 07:10 | 08:05 08:35
| 19:13 13 07:56 (2) | 17:06 | 16:18 16:15
1 07:19 07:44 (2) | 07:12 | 08:07 08:35
| 19:11 9 07:53(2) | 17:04 | 16:17 16:16
| 07:20 07:13 | 08:08 08:35
| 19:08 17:02 | 16:16 16:17
| 07:22 07:15 | 08:10 08:35
| 19:06 17:00 | 16:16 16:18
| 07:17 | 08:35
| 16:58 | | 16:19
| 381 331 | 264 | 241
| 282 159 | 264 |
| 0.37 0.29 | 0.23 |
| 0.99 0.99 | 0.99
| 0.60 0.57 | 0.56
| 0.21 0.16 | 0.13
| 61 26 | 33

der Matrix wi gegeben (. zeit wie Bezugsjahr):

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

27/07/2016 15:25 / 65 Wi ndPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AJ - 1036

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar
1]08:35
| 16:20
2]08:35
| 16:21
308:35
| 16:22
408:35
| 16:24
5| 08:35
] 16:25
6]08:34
| 16:26
7|08:34
| 16:27
808:33
| 16:29
908:33
| 16:30
10 | 08:32
| 16:31
11| 08:32
| 16:33
12| 08:31
| 16:34
13 | 08:30
| 16:36
14| 08:29
| 16:37
15 | 08:29
| 16:39
16 | 08:28
| 16:41
17 | 08:27
| 16:42
18 | 08:26
| 16:44
19 | 08:25
| 16:46
20 | 08:24
| 16:47
21| 08:23
| 16:49
22 | 08:21
| 16:51
23 | 08:20
| 16:53
24 | 08:19
| 16:54
25| 08:18
| 16:56
26 | 08:16
| 16:58
27 | 08:15
| 17:00
28 | 08:14
| 17:02
29 | 08:12
| 17:03
30 | 08:11
| 17:05
31| 08:09
| 17:07

Sonnenscheinstunden | 256
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

3

8

245
0.19
0.99
0.57
0.11

26

246
0.28
0.99
0.57
0.16

| Februar
09:21 (4) | 08:08
09:40 (4) | 17:09
09:21 (4) | 08:06
09:41 (4) | 17:11
09:22 (4) | 08:04
09:41 (4) | 17:13
09:22 (4) | 08:03
09:41 (4) | 17:15
09:23 (4) | 08:01
09:42 (4) | 17:17
09:24 (4) | 07:59
09:43 (4) | 17:19
09:25 (4) | 07:57
09:42 (4) | 17:20
09:25 (4) | 07:56
09:42 (4) | 17:22
09:26 (4) | 07:54
09:43 (4) | 17:24
09:27 (4) | 07:52
09:43 (4) | 17:26
09:28 (4) | 07:50
09:42 (4) | 17:28
09:29 (4) | 07:48
09:42 (4) | 17:30
09:30 (4) | 07:46
09:41 (4) | 17:32
09:31 (4) | 07:44
09:40 (4) | 17:34
09:34 (4) | 07:42
09:39 (4) | 17:36
| 07:40
117:38
| 07:38
| 17:39
107:36
| 17:41
| 07:34
|17:43
| 07:32
| 17:45
| 07:30
| 17:47
| 07:28
| 17:49
| 07:26
| 17:51
| 07:24
|17:53
| 07:22
| 17:54
] 07:20
| 17:56
1 07:17
| 17:58
| 07:15
] 18:00
|
|
08:38(3) |
08:41 (3) |
08:36 (3) |
08:44 (3) |
I
|
|
|
|
|

Tag im Monat  Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM)

39

08:34 (3) | 07:13
08:45 (3) | 18:02
08:32 (3) | 07:11
08:46 (3) | 18:04
08:32 (3) | 07:08
08:48 (3) | 18:06
08:31 (3) | 07:06
08:49 (3) | 18:07
08:31 (3) | 07:04
08:49 (3) | 18:09
08:31 (3) | 07:02
08:49 (3) | 18:11
08:31 (3) | 06:59
08:49 (3) | 18:13
08:31 (3) | 06:57
08:49 (3) | 18:15
08:31 (3) | 06:55
08:48 (3) | 18:16
08:32 (3) | 06:53
08:48 (3) | 18:18
08:33 (3) | 06:50
08:47 (3) | 18:20
08:35 (3) | 06:48
08:45 (3) | 18:22
08:38 (3) | 06:46
08:42 (3) | 18:24

| 06:43

07:47 (2) | 06:17
07:56 (2) | 18:45
07:44 (2) | 06:15
07:57 (2)
07:43 (2) | 06:13
07:58 (2) | 18:48
07:42 (2) | 06:10
07:59 (2) | 18:50

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

A Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Mai  Jun
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Jan Feb Mar

Betriebsdauer je Sektor

Apr

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

19
19
20
18
18
16
14

10

11
15
16
17
17
17
15
13
11

276
0.27
0.99
0.58
0.15

42

| April

07:412) |
08:00 (2) |
07:40 (2)
07:59 (2)
07:40 (2)
08:00 (2)
07:41 (2)
07:59 (2)
07:41 (2)
07:59 (2)
07:41 (2)
07:57 (2)
07:42 (2)
07:56 (2)
07:44 (2)
07:54 (2)

06:57 (1)
07:04 (1)
06:55 (1)
07:06 (1)
06:52 (1)
07:07 (1)
06:51 (1)
07:07 (1)
06:50 (1)
07:07 (1)
06:50 (1)
07:07 (1)
06:50 (1)
07:07 (1)
06:50 (1)
07:05 (1)
06:51 (1)
07:04 (1)
06:52 (1)
07:03 (1)
06:55 (1)
06:58 (1)

07:01
19:57
06:59
19:59
06:56
20:01
06:54
20:02
06:52
20:04
06:49
20:06
06:47
20:08
06:45
20:09
06:42
20:11
06:40
20:13
06:38
20:15
06:36
20:16
06:33
20:18
06:31
20:20
06:29
20:22
06:27
20:23
06:24
20:25
06:22
20:27
06:20
20:29
06:18
20:30
06:16
20:32
06:13
20:34
06:11
20:36
06:09
20:37
06:07
20:39
06:05
20:41
06:03
20:43
06:01
20:44
05:59
20:46
05:57
20:48

417

Minuten mit Schatten

Matrix

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(

| 05:55
| 20:49
05:53
20:51
05:51
20:53
05:49
20:55
| 05:47
| 20:56
| 05:45
20:58
05:44
21:00
05:42
21:01
05:40
21:03
05:38
21:05
05:36
| 21:06
| 05:35
| 21:08
05:33
21:09
05:31
21:11
05:30
21:13
05:28
21:14
05:27
21:16
05:25
21:17
05:24
21:19
05:22
21:20
05:21
21:22
05:20
21:23
05:18
21:25
05:17
21:26
05:16
21:28
05:15
21:29
05:13
21:30
05:12
21:32
05:11
21:33
05:10
21:34
05:09
21:35

488

S

Jul

Aug Sep Okt Nov Dez

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| Juni

| 05:08
| 21:36
05:08
21:38
05:07
21:39
05:06
21:40
| 05:05
| 21:41
| 05:05
21:42
05:04
21:43
05:03
21:44
05:03

.
o
o

NONONONONONONORONS
A R A R Rl
NOoOUOUVOUNOLOLOLOHLOSD
MR ORSRdRoRbRIRIRY

u
S
~

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

27/07/2016 15:25 / 66 Wi ndPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AJ - 1036
Voraussetzungen fiir Berechnung des Schattenwurfs

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11
DE-25840 Friedrichstadt

A Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675
: Startwindgeschw. aus Leistungskennlinie
|Juli |August |September | Oktober | November | Dezember
1]05:05 |05:43 | 06:34 | 07:24 | 07:19 08:02 (3) | 08:11 09:10 (4)
| 21:51 | 21:18 | 20:14 | 19:04 | 16:56 16  08:18 (3) | 16:15 14 09:24(4)
2]05:06 |05:44 | 06:35 | 07:26 | 07:21 08:01 (3) | 08:13 09:10 (4
|21:50 | 21:16 | 20:12 | 19:01 |16:54 17 08:18(3) | 16:14 16  09:26 (4
3| 05:07 | 05:46 | 06:37 | 07:27 | 07:23 08:01 (3) | 08:14 09:09 (4,
|21:50  [21:14 | 20:10 | 18:59 |16:53 18  08:19(3) | 16:13 17  09:26 (4
4]05:07 |05:47 | 06:39 | 07:29 | 07:25 08:01 (3) | 08:15 09:10 (4;
| 21:49 | 21:13 | 20:08 | 18:57 | 16:51 18 08:19(3) | 16:13 17 09:27 (4]
5|05:08 | 05:49 | 06:40 | 07:31 08:22 (2) | 07:26 08:01 (3) | 08:17 09:10 (4
|21:49  |21:11 | 20:05 | 18:54 7 08:20(2)|16:49 18 08:19(3)|16:12 17 09:27 (4
6)05:09 |05:551 | 06:42 | 07:32 08:19 (2) | 07:28 08:01 (3) | 08:18 09:09 (4
| 21:48 | 21:09 | 20:03 | 18:52 12 08:31(2) | 16:47 18 08:19(3) | 16:12 19 09:28 (4]
7| 05:10 | 05:52 | 06:44 | 07:34 08:18 (2) | 07:30 08:01 (3) | 08:19 09:10 (4;
|21:48 | 21:07 | 20:01 |18:50 15 08:33(2) | 16:45 17 08:18(3)|16:11 19 09:29(4
8 05:11 | 05:54 | 06:45 | 07:36 08:17 (2) | 07:32 08:02 (3) | 08:21 09:10 (4;
|21:47 | 21:05 | 19:58 |18:47 17 08:34(2) | 16:44 16 08:18(3)|16:11 19 09:29 (4
9]05:12 | 05:55 | 06:47 | 07:38 08:15 (2) | 07:34 08:03 (3) | 08:22 09:10 (4
|21:46 | 21:03 | 19:56 |18:45 18 08:33(2) | 16:42 14 08:17(3)|16:11 19  09:29 (4
10 [05:13 | 05:57 | 06:49 | 07:39 08:14 (2) | 07:36 08:05 (3) | 08:23 09:11 (4]
| 21:46 | 21:02 | 19:54 | 18:43 20 08:34(2) | 16:40 11 08:16 (3) | 16:11 20 09:31(4
11| 05:14 | 05:59 | 06:50 | 07:41 08:14 (2) | 07:37 08:07 (3) | 08:24 09:12 (4;
|21:45  |21:00 | 19:51 |18:41 20  08:34(2) | 16:39 8 08:15(3)|16:10 19 09:31(4
12]05:15  |06:00 | 06:52 | 07:43 08:14 (2) | 07:39 08:10 (3) | 08:25 09:12 (4
|21:44 | 20:58 | 19:49 |18:38 19  08:33(2) | 16:37 1 08:11(3)|16:10 19  09:31 (4
13|05:16 | 06:02 | 06:54 | 07:45 08:15 (2) | 07:41 | 08:26 09:12 (4]
| 21:43 | 20:56 | 19:46 | 18:36 18 08:33(2) | 16:36 | 16:10 20 09:32 (4
1405:17 | 06:04 | 06:55 | 07:46 08:15 (2) | 07:43 ] 08:27 09:13 (4
|21:42  |20:54 | 19:44 |18:3¢ 17 08:32(2) | 16:34 |16:10 19 09:32(4
15|05:19 | 06:05 | 06:57 | 07:48 08:15 (2) | 07:45 | 08:28 09:13 (4
|21:41 [20:52 | 19:42 |18:32 15  08:30(2) | 16:33 116:10 20  09:33 (4
16 [05:20 | 06:07 | 06:59 07:41 (1) | 07:50 08:17 (2) | 07:46 | 08:29 09:14 (4
|21:40  |20:50  [19:39 10 07:51(1)|18:29 11 08:28(2) | 16:31 116:10 20  09:34 (4
17 | 05:21 | 06:09 | 07:00 07:39 (1) | 07:52 08:19 (2) | 07:48 | 08:30 09:14 (4;
| 21:39 | 20:47 | 19:37 13 07:52(1) | 18:27 7 08:26(2) | 16:30 | 16:10 19 09:33 (4]
18 |05:22 | 06:10 | 07:02 07:38 (1) | 07:54 | 07:50 | 08:30 09:14 (4
|21:38 2045  [19:35 15  07:53(1) | 18:25 | 16:28 |16:11 20 09:34 (4
19 05:24 | 06:12 | 07:04 07:37 (1) | 07:55 | 07:52 | 08:31 09:15 (4]
|21:37  [20:43  [19:32 16 07:53(1) | 18:23 | 16:27 |16:11 20 09:35(4
20 | 05:25 | 06:14 | 07:05 07:36 (1) | 07:57 | 07:53 | 08:32 09:15 (4;
|21:36 | 20:41  |19:30 17  07:53(1) | 18:21 | 16:26 |16:11 20 09:35(4
21(05:26 | 06:15 | 07:07 07:35 (1) | 07:59 | 07:55 | 08:32 09:16 (4
|24:3¢  |20:39  |19:27 17 07:52(1) | 18:19 | 16:25 |16:12 19 09:35(4
22| 05:28 | 06:17 | 07:09 07:35 (1) | 08:01 | 07:57 08:33 09:16 (4)
| 21:33 | 20:37 | 19:25 17 07:52(1) | 18:16 | 16:23 16:12 19 09:35 (4]
23 | 05:29 | 06:19 | 07:10 07:36 (1) | 08:03 | 07:58 08:33 09:17 (4;
| 21:32 | 20:35 | 19:23 15 07:51(1) | 18:14 | 16:22 16:13 19 09:36 (4]
24| 05:31 | 06:20 | 07:12 07:37 (1) | 08:04 | 08:00 08:34 09:17 (4;
|21:30 [20:32 |19:20 12 07:49(1) | 18:12 | 16:21 16:13 20 09:37(4
25 | 05:32 | 06:22 | 07:14 07:39 (1) | 07:06 | 08:02 08:34 09:17 (4]
| 21:29 | 20:30 | 19:18 9 07:48(1)| 17:10 | 16:20 16:14 20 09:37 (4
26]05:33 | 06:24 | 07:15 07:41 (1) | 07:08 | 08:03 08:35 09:18 (4
| 21:27 | 20:28 | 19:16 3 07:44(1) | 17:08 | 16:19 16:15 20 09:38 (4
27105:35 | 06:25 | 07:17 | 07:10 | 08:05 09:13 (4) | 08:35 09:19 (4
|21:26  |20:26 | 19:13 | 17:06 | 16:18 5  09:18(4) | 16:15 19  09:38 (4
28|05:36 | 06:27 | 07:19 | 07:12 | 08:07 09:11 (4) | 08:35 09:19 (4
| 21:24 | 20:24 | 19:11 17:04 | 16:17 9 09:20 (4) | 16:16 20 09:39 (4
29|05:38 | 06:29 | 07:20 07:13 08:06 (3) | 08:08 09:11 (4) | 08:35 09:20 (4
| 21:23 | 20:21 | 19:08 17:02 7 08:13(3) | 16:16 11 09:22(4) | 16:17 19 09:39 (4]
3005:39 | 06:30 | 07:22 07:15 08:04 (3) | 08:10 09:10 (4) | 08:35 09:20 (4
| 21:21 | 20:19 | 19:06 17:00 11 08:15(3) | 16:16 13 09:23 (4) | 16:18 20  09:40 (4
31/05:41  |06:32 | 07:17 08:03 (3) | 08:35 09:21 (4
| 21:20 | 20:17 | 16:58 14 08:17(3) | | 16:19 19 09:40 (4]
Sonnenscheinstunden | 505 | 456 | 381 331 | 264 | 241
astr.max.mogl.Beschattung | | | 144 228 | 210 | 587
Red.Sonnenscheinwahrsch. | | | 0.37 0.29 | 0.23 | 0.14
Reduktion Betriebsdauer | | | 0.99 0.99 | 0.99 0.99
Reduktion Windrichtung | | | 0.59 0.57 | 0.57 0.57
Gesamte Reduktion | | | 0.21 0.16 | 0.13 0.08
Met.wahrsch.Beschattung | | | 31 37 | 27 46
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (. zeit wie Bezugsjahr):

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)  Minuten mit Schatten

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

27/07/2016 15:25 / 67 Wi ndPRO .
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AK - 1037

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar
1]08:35
| 16:20
2]08:35
| 16:21
308:35
| 16:22
408:35
| 16:24
5| 08:35
] 16:25
6]08:34
| 16:26
7|08:34
| 16:27
808:33
| 16:29
908:33
| 16:30
10 | 08:32
| 16:31
11| 08:32
| 16:33
12| 08:31
| 16:34
13 | 08:30
| 16:36
14| 08:29
| 16:37
15 | 08:29
| 16:39
16 | 08:28
| 16:41
17 | 08:27
| 16:42
18 | 08:26
| 16:44
19 | 08:25
| 16:46
20 | 08:24
| 16:47
21| 08:23
| 16:49
22 | 08:21
| 16:51
23 | 08:20
| 16:53
24 | 08:19
| 16:54
25| 08:18
| 16:56
26 | 08:16
| 16:58
27 | 08:15
| 17:00
28 | 08:14
| 17:02
29 | 08:12
| 17:03
30 | 08:11
| 17:05
31| 08:09
| 17:07

Sonnenscheinstunden | 256
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

21
21
22
22
22
21
233
0.19
0.99
0.56

0.10
24

ol
S
@

oL oL oL oL OHOLOR oL oL OrO D
e B B B A R T
WUWARAWAWAWSN QNG G N

| 17:41
08:58 (3) | 07:34
09:06 (3) | 17:43
08:56 (3) | 07:32
09:07 (3) | 17:45
08:55 (3) | 07:30
09:09 (3) | 17:47
08:55 (3) | 07:28
09:11 (3) | 17:49
08:54 (3) | 07:26
09:11 (3) | 17:51
08:54 (3) | 07:24
09:12 (3) | 17:53
08:53 (3) | 07:22
09:13 (3) | 17:54
08:53 (3) | 07:20
09:14 (3) | 17:56
08:53 (3) | 07:17
09:14 (3) | 17:58
08:53 (3) | 07:15
09:15 (3) | 18:00
08:53 (3) |
09:15 (3) |
08:54 (3) |
09:16 (3) |
08:54 (3) |
09:15 (3) |
276

20
21
23
23
23
23

271
0.28
0.99
0.57
0.16

43

08:54 (3) | 07:13
09:15 (3) | 18:02
08:55 (3) | 07:11
09:14 (3) | 18:04
08:56 (3) | 07:08
09:14 (3) | 18:06
08:57 (3) | 07:06
09:13 (3) | 18:07
08:59 (3) | 07:04
09:12 (3) | 18:09
09:01 (3) | 07:02
09:10 (3) | 18:11

29
:36
:27

$0.5:C0 00 ) 00 O 0. ON- 00, 0D 00/ Ch 0 O 03, 6,00 O 00

:45
07:56 (2) | 06:15
08:19 (2) | 18:47
07:56 (2) | 06:13
08:19 (2) | 18:48
07:56 (2) | 06:10
08:19 (2) | 18:50
| 07:08
| 19:52
| 07:06
| 19:54
| 07:03

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

A Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Mai  Jun
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Jan Feb Mar

Betriebsdauer je Sektor

Apr

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

23
22
20
18
15
10

11
15
17
19
20
20
20
20
20
18
16
12

| April

07:56 (2) |
08:19 (2) |
07:56 (2)
08:18 (2)
07:57 (2)
08:17 (2)
07:58 (2)
08:16 (2)
07:59 (2)
08:14 (2)
08:01 (2)
08:11 (2)

07:00 (1)
07:11 (1)
06:58 (1)
07:13 (1)
06:56 (1)
07:13 (1)
06:55 (1)
07:14 (1)
06:54 (1)
07:14 (1)
06:54 (1)
07:14 (1)
06:54 (1)
07:14 (1)
06:53 (1)
07:13 (1)
06:53 (1)
07:13 (1)
06:54 (1)
07:12 (1)
06:54 (1)
07:10 (1)
07:56 (1)
08:08 (1)
08:00 (1)
08:05 (1)

07:01
19:57
06:59
19:59
06:56
20:01
06:54
20:02
06:52
20:04
06:49
20:06
06:47
20:08
06:45
20:09
06:42
20:11
06:40
20:13
06:38
20:15
06:36
20:16
06:33
20:18
06:31
20:20
06:29
20:22
06:27
20:23
06:24
20:25
06:22
20:27
06:20
20:29
06:18
20:30
06:16
20:32
06:13
20:34
06:11
20:36
06:09
20:37
06:07
20:39
06:05
20:41
06:03
20:42
06:01
20:44
05:59
20:46
05:57
20:48

417

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Matrix

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(

| 05:55
| 20:49
05:53
20:51
05:51
20:53
05:49
20:55
| 05:47
| 20:56
| 05:45
20:58
05:44
21:00
05:42
21:01
05:40
21:03
05:38
21:05
05:36
| 21:06
| 05:35
| 21:08
05:33
21:09
05:31
21:11
05:30
21:13
05:28
21:14
05:27
21:16
05:25
21:17
05:24
21:19
05:22
21:20
05:21
21:22
05:20
21:23
05:18
21:25
05:17
21:26
05:16
21:28
05:15
21:29
05:13
21:30
05:12
21:32
05:11
21:33
05:10
21:34
05:09
21:35

488

S

Jul

Aug Sep Okt Nov Dez

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| Juni

| 05:08
| 21:36
05:08
21:38
05:07
21:39
05:06
21:40
| 05:05
| 21:41
| 05:05
21:42
05:04
21:43
05:03
21:44
05:03

.
o
o

NONONONONONONORONS
A R A R Rl
NOoOUOUVOUNOLOLOLOHLOSD
MR ORSRdRoRbRIRIRY

u
S
~

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

27/07/2016 15:25 / 68 Wi ndPRO .
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: AK - 1037

Voraussetzungen fiir Berechnung des Schattenwurfs

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

505

| August

5:43

SRS I E e R SRR I B S I e eSS
SUSSuS USRS UgUESEERAREE
NOOOONNWINAINDOHHHOWNDRO S ®

NN NSNSNGNENENGNERENGNENENENG

B

BupuibipihbbhEplBbRubLRnbRERsnanRoliohobion

NQNNQNQNNNNONNNQNQNQNNN
20 RSISISRSISISISISISISISIS SIS
OURNOERLEVNLOEEONRNODbINOORRUNOONBOIN GO

o

| September

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

A Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07
Betriebsdauer je Sektor

: Startwindgeschw. aus Leistungskennlinie

N NNO ONO O 0SO SSO S

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| Oktober | November | Dezember
| 07:24 ] 07:19 | 08:11
| 19:04 | 16:56 | 16:15
| 07:26 | 07:21 08:13
| 19:01 | 16:54 16:14
| 07:27 | 07:23 08:14
| 18:59 | 16:53 16:13
| 07:29 | 07:24 08:15
| 18:57 | 16:51 16:13
] 07:31 107:26 08:30 (3) | 08:17
| 18:54 ]16:49 10  08:40 (3) | 16:12
| 07:32 ] 07:28 08:28 (3) | 08:18
| 18:52 | 16:47 14 08:42(3) | 16:12
| 07:34 08:39 (2) | 07:30 08:27 (3) | 08:19
| 18:50 7 08:46(2) 1645 16  08:43 (3) | 16:11
| 07:36 08:36 (2) | 07:32 08:26 (3) | 08:21
118:47 13 08:49(2) | 16:44 18  08:44(3) | 16:11
| 07:38 08:33 (2) | 07:34 08:26 (3) | 08:22
|18:45 17 08:50(2) | 16:42 19  08:45(3) | 16:11
| 07:39 08:31 (2) | 07:35 08:25 (3) | 08:23
| 18:43 20  08:51(2) | 16:40 21 08:46 (3) | 16:11
| 07:41 08:30 (2) | 07:37 08:25 (3) | 08:24
|18:41 22 08:52(2) 16:39 21  08:46 (3) | 16:10
| 07:43 08:30 (2) | 07:39 08:25 (3) | 08:25
|18:38 22 08:52(2)16:37 21 08:46 (3) | 16:10
07:51 (1) | 07:45 08:29 (2) | 07:41 08:25 (3) | 08:26
3 07:54(1) | 18:36 24 08:53(2) | 16:36 22 08:47(3) | 16:10
07:47 (1) | 07:46 08:29 (2) | 07:43 08:25 (3) | 08:27
11 07:58(1) | 18:34 24 08:53(2) | 16:3¢ 22  08:47 (3) | 16:10
07:45 (1) | 07:48 08:28 (2) | 07:45 08:26 (3) | 08:28
15 08:00(1) | 18:32 24 08:52(2) | 16:33 21 08:47(3) | 16:10
07:43 (1) | 07:50 08:28 (2) | 07:46 08:26 (3) | 08:29
17 08:00(1)|18:29 23  08:51(2) |16:31 21  08:47 (3) | 16:10
07:42 (1) | 07:52 08:29 (2) | 07:48 08:27 (3) | 08:30
19 08:01(1) | 18:27 22 08:51(2) | 16:30 20  08:47(3) | 16:10
07:41 (1) | 07:54 08:29 (2) | 07:50 08:28 (3) | 08:30
20 08:01(1) |18:25 21  08:50(2) | 16:28 18  08:46 (3) | 16:11
07:40 (1) | 07:55 08:30 (2) | 07:52 08:29 (3) | 08:31
21 08:01(1)|18:23 19 08:49(2) | 16:27 17  08:46 (3) | 16:11
07:40 (1) | 07:57 08:31 (2) | 07:53 08:30 (3) | 08:32
21 08:01(1) |18:21 17 08:48(2) | 16:26 16  08:46 (3) | 16:11
07:39 (1) | 07:59 08:33 (2) | 07:55 08:31 (3) | 08:32
21 08:00(1)|18:19 13 08:46(2) | 16:25 14  08:45 (3) | 16:12
07:40 (1) | 08:01 08:36 (2) | 07:57 08:32 (3) | 08:33
19 07:59 (1) | 18:16 7 08:43(2)[16:223 11 08:43(3) | 16:12
07:40 (1) | 08:03 | 07:58 08:34 (3) | 08:33
18 07:58(1) | 18:14 | 16:22 8 08:42(3) | 16:13
07:41 (1) | 08:04 | 08:00 08:34
15 07:56 (1) | 18:12 | 16:21 16:13
07:42 (1) | 07:06 | 08:02 08:34
12 07:54(1) | 17:10 | 16:20 16:14
07:45 (1) | 07:08 | 08:03 08:35
6 07:51(1) ]| 17:08 | 16:19 16:15
| 07:10 | 08:05 08:35
| 17:06 | 16:18 16:15
| 07:12 | 08:07 08:35
17:04 | 16:17 16:16
07:13 | 08:08 08:35
17:02 | 16:16 16:17
07:15 | 08:10 08:35
17:00 | 16:16 16:18
07:17 | 08:35
16:58 | | 16:19
331 | 264 | 241
218 295 | 330 |
0.37 0.29 | 0.23 |
0.99 0.99 | 0.99
0.59 0.57 | 0.56
0.21 0.16 | 0.12
46 48 | 41
der Matrix wi gegeben (. zeit wie Bezugsjahr):

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AL - 1038

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar
1]08:35
| 16:20
2]08:35
| 16:21
308:35
| 16:22
408:35
| 16:24
5| 08:35
] 16:25
6]08:34
| 16:26
7|08:34
| 16:27
808:33
| 16:29
908:33
| 16:30
10 | 08:32
| 16:31
11| 08:32
| 16:33
12| 08:31
| 16:34
13 | 08:30
| 16:36
14| 08:29
| 16:37
15 | 08:29
| 16:39
16 | 08:28
| 16:41
17 | 08:27
| 16:42
18 | 08:26
| 16:44
19 | 08:25
| 16:46
20 | 08:24
| 16:47
21| 08:23
| 16:49
22 | 08:21
| 16:51
23 | 08:20
| 16:53
24 | 08:19
| 16:54
25| 08:18
| 16:56
26 | 08:16
| 16:58
27 | 08:15
| 17:00
28 | 08:14
| 17:02
29 | 08:12
| 17:03
30 | 08:11
| 17:05
31| 08:09
| 17:07

Sonnenscheinstunden | 256
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

228
0.19
0.99
0.56
0.10

23

09:05 (3) | 17:28
09:01 (3) | 07:48
09:07 (3) | 17:30
09:00 (3) | 07:46
09:08 (3) | 17:32
08:59 (3) | 07:44
09:09 (3) | 17:34
08:58 (3) | 07:42
09:10 (3) | 17:36
08:57 (3) | 07:40
09:11 (3) | 17:38
08:57 (3) | 07:38
09:12 (3) | 17:39
08:57 (3) | 07:36
09:13 (3) | 17:41
08:57 (3) | 07:34
09:14 (3) | 17:43
08:57 (3) | 07:32
09:13 (3) | 17:45
08:57 (3) | 07:30
09:14 (3) | 17:47
08:58 (3) | 07:28
09:14 (3) | 17:49
08:58 (3) | 07:26
09:14 (3) | 17:51
08:59 (3) | 07:24
09:14 (3) | 17:53
09:00 (3) | 07:22
09:15 (3) | 17:54
09:00 (3) | 07:20
09:14 (3) | 17:56
09:01 (3) | 07:17
09:12 (3) | 17:58
09:04 (3) | 07:15
09:11 (3) | 18:00
|

|
|
|
|
|
| 276
I
|
|
|
|

190
0.28
0.99
0.57
0.16

31

8:18
08:17 (2) | 06:50
08:34 (2) | 18:20
08:17 (2) | 06:48
08:34 (2) | 18:22
08:16 (2) | 06:46
08:35 (2) | 18:24
08:16 (2) | 06:43
08:35 (2) | 18:25
08:17 (2) | 06:41
08:35 (2) | 18:27
08:17 (2) | 06:39
08:34 (2) | 18:29
08:18 (2) | 06:36
08:34 (2) | 18:31
08:19 (2) | 06:34
08:33 (2) | 18:33
08:20 (2) | 06:32
08:31 (2) | 18:34
08:23 (2) | 06:29
08:28 (2) | 18:36

| 06:27
:38

3%

03

T P P P PR
oSS NERERR BB RRRRB
=
5

&
N

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

A Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Mai  Jun
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Jan Feb Mar

Betriebsdauer je Sektor

Apr

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

10
13
15
17
17
16
16
14
12

141
0.27
0.99
0.56
0.15

21

| April

|

|
07:34 (1)
07:39 (1)
07:32 (1)
07:42 (1)
07:30 (1)
07:43 (1)
07:29 (1)
07:44 (1)
07:27 (1)
07:44 (1)
07:27 (1)
07:44 (1)
07:28 (1)
07:44 (1)
07:27 (1)
07:43 (1)
07:28 (1)
07:42 (1)
07:28 (1)
07:40 (1) |
07:31 (1) |
07:37(1) |

07:01
19:57
06:59
19:59
06:56
20:01
06:54
20:02
06:52
20:04
06:49
20:06
06:47
20:08
06:45
20:09
06:42
20:11
06:40
20:13
06:38
20:15
06:36
20:16
06:33
20:18
06:31
20:20
06:29
20:22
06:27
20:23
06:24
20:25
06:22
20:27
06:20
20:29
06:18
20:30
06:16
20:32
06:13
20:34
06:11
20:36
06:09
20:37
06:07
20:39
06:05
20:41
06:03
20:43
06:01
20:44
05:59
20:46
05:57
20:48

417

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Matrix

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(

| 05:55
| 20:49
05:53
20:51
05:51
20:53
05:49
20:55
| 05:47
| 20:56
| 05:45
20:58
05:44
21:00
05:42
21:01
05:40
21:03
05:38
21:05
05:36
| 21:06
| 05:35
| 21:08
05:33
21:09
05:31
21:11
05:30
21:13
05:28
21:14
05:27
21:16
05:25
21:17
05:24
21:19
05:22
21:20
05:21
21:22
05:20
21:23
05:18
21:25
05:17
21:26
05:16
21:28
05:15
21:29
05:13
21:30
05:12
21:32
05:11
21:33
05:10
21:34
05:09
21:35

488

S

Jul

Aug Sep Okt Nov Dez

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| Juni

| 05:08
| 21:36
05:08
21:38
05:07
21:39
05:06
21:40
| 05:05
| 21:41
| 05:05
21:42
05:04
21:43
05:03
21:44
05:03

.
o
o

NONONONONONONORONS
A R A R Rl
NOoOUOUVOUNOLOLOLOHLOSD
MR ORSRdRoRbRIRIRY

u
S
~

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aporpote 1525770 WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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g

Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AL - 1038
Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1 05:05

| 21:51

2] 05:06

| 21:50

3| 05:07

| 21:50

4 05:07

| 21:49

5 | 05:08

| 21:49

6| 05:09

| 21:48

7| 05:10

| 21:48

8 05:11

| 21:47

9] 05:12

| 21:46

10 | 05:13

| 21:46

11| 05:14

| 21:45

12 | 05:15

| 21:44

13| 05:16

| 21:43

14| 05:17

| 21:42

15 | 05:19

| 21:41

16 | 05:20

| 21:40

17 | 05:21

| 21:39

18 | 05:22

| 21:38

19 | 05:24

| 21:37

20 | 05:25

| 21:36

21 | 05:26

| 21:34

22| 05:28

| 21:33

23 | 05:29

| 21:32

24 | 05:31

| 21:30

25 | 05:32

| 21:29

26 | 05:33

| 21:27

27 | 05:35

| 21:26

28 | 05:36

| 21:24

29 | 05:38

| 21:23

30 | 05:39

| 21:21

31| 05:41

| 21:20

Sonnenscheinstunden | 505
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:43

SRS I E e R SRR I B S I e eSS
SUSSuS USRS UgUESEERAREE
NOOOONNWINAINDOHHHOWNDRO S ®

a9

BupuibipihbbhEplBbRubLRnbRERsnanRoliohobion

NONONONONONONONONONONONONONONGO
PURNOERORNGLORAENRNONLINDLLERUNLOIBSIS G

2888882828853 8383533333538333888888

o

N NNO ONO O 0SO SSO
307 446 586 378 294 731 1,349 1,189 1,515 960

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Jun

S

A Wind>

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai

Jul Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor

SSW WSW W WNW NNW Summe

: Startwindgeschw. aus Leistungskennlinie

08:44 (3)
08:47 (3)

| SeptembefOktober | November | Dezember

106:3¢ | 07:24 | 07:19 07:48 (2) | 08:11

| 20:14 | 19:04 | 16:56 14 08:02(2) | 16:15 3

106:35 | 07:26 08:08 (1) | 07:21 07:49 (2) | 08:13

120:12  [19:01 10 08:18(1) | 16:54 12  08:01(2) | 16:14

106:37 | 07:27 08:06 (1) | 07:23 07:51 (2) | 08:14

120:10 | 18:59 13 08:19(1) | 16:53 8 07:59(2) | 16:13

106:39 | 07:29 08:05 (1) | 07:25 1 08:15

| 20:08 | 18:57 15 08:20(1) | 16:51 | 16:13

106:40 | 07:31 08:04 (1) | 07:26 1 08:17

120:05  |18:54 16  08:20(1) | 16:49 ]16:12

106:42 | 07:32 08:03 (1) | 07:28 ] 08:18

| 20:03 | 18:52 17 08:20 (1) | 16:47 | 16:12

| 06:44 | 07:34 08:03 (1) | 07:30 | 08:19

120:01  [18:50 17  08:20 (1) | 16:45 | 16:11

| 06:45 | 07:36 08:04 (1) | 07:32 | 08:21

119:58 | 18:47 16  08:20 (1) | 16:44 | 16:11

106:47 | 07:38 08:03 (1) | 07:34 | 08:22

| 19:56 | 18:45 15 08:18(1) | 16:42 | 16:11

106:49 | 07:39 08:05 (1) | 07:36 ] 08:23

| 19:54 | 18:43 12 08:17 (1) | 16:40 | 16:11

| 06:50 | 07:41 08:07 (1) | 07:37 | 08:24

119:51 | 18:41 8 08:15(1) | 16:39 | 16:10

| 06:52 | 07:43 | 07:39 | 08:25

119:49 | 18:38 | 16:37 | 16:10

| 06:54 | 07:45 | 07:41 | 08:26

| 19:46 | 18:36 | 16:36 | 16:10

| 06:55 | 07:46 | 07:43 08:36 (3) | 08:27

| 19:44 | 18:34 | 16:34 7 08:43(3) | 16:10

106:57 | 07:48 | 07:45 08:34 (3) | 08:28

119:42 | 18:32 116:3 11 08:45 (3) | 16:10

| 06:59 | 07:50 | 07:46 08:33 (3) | 08:29

119:39 | 18:29 116:31 14 08:47 (3) | 16:10

| 07:00 | 07:52 | 07:48 08:33 (3) | 08:30

| 19:37 | 18:27 | 16:30 14 08:47 (3) | 16:10

107:02 | 07:54 | 07:50 08:33 (3) | 08:30

119:35 | 18:25 116:28 15  08:48 (3) | 16:11

107:04 | 07:55 | 07:52 08:33 (3) | 08:31

119:32 | 18:23 116:27 16 08:49 (3) | 16:11

| 07:05 | 07:57 | 07:53 08:33 (3) | 08:32

119:30 | 18:21 116:26 17 08:50 (3) | 16:11

| 07:07 | 07:59 | 07:55 08:33 (3) | 08:32

119:27 | 18:19 |16:25 17  08:50 (3) | 16:12

107:09 | 08:01 08:53 (2) | 07:57 08:33 (3) | 08:33

119:25 | 18:16 7 09:00(2)|16:23 16  08:49 (3) | 16:12

| 07:10 | 08:03 08:50 (2) | 07:58 08:33 (3) | 08:33

| 19:23 | 18:14 12 09:02(2) | 16:22 17 08:50 (3) | 16:13

107:12 | 08:04 08:49 (2) | 08:00 08:34 (3) | 08:34

119:20  |18:12 15 09:04(2) | 16:21 16  08:50 (3) | 16:13

107:144 | 07:06 07:47 (2) | 08:02 08:35 (3) | 08:34

| 19:18 |17:10 16 08:03(2) | 16:20 15 08:50(3) | 16:14

107:15 | 07:08 07:46 (2) | 08:03 08:36 (3) | 08:35

| 19:16 | 17:08 18 08:04(2) | 16:19 14 08:50 (3) | 16:15

107:17 | 07:10 07:46 (2) | 08:05 08:37 (3) | 08:35

119:13  [17:06 18 08:04(2) | 16:18 12  08:49 (3) | 16:15

| 07:19 | 07:12 07:46 (2) | 08:07 08:39 (3) | 08:35

119:11  [17:04 18 08:04(2) | 16:17 10  08:49 (3) | 16:16

107:20 | 07:13 07:46 (2) | 08:08 08:41 (3) | 08:35

| 19:08 | 17:02 18 08:04(2) | 16:16 8 08:49(3) | 16:17

107:22 | 07:15 07:46 (2) | 08:10 08:42 (3) | 08:35

119:06  |17:00 18  08:04(2) | 16:16 6 08:48(3) | 16:18

| | 07:17 07:47 (2) | 1 08:35

| |16:58 16  08:03(2) | | 16:19

| 381 | 331 | 264 | 241

| | 295 | 259 |

| | 0.29 | 0.23 | 0.14

| | 0.99 | 0.99 | 0.99

| | 0.57 | 0.56 | 0.56

| | 0.16 | 0.12 | 0.08

| | 48 | 32 | 0
Matrix wiedergegeben (: zeit wie Bezugsjahr):

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgend

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

501 327 8,675

aorpote 1525771 WINAPRO .
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4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AM - 1039

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar
1]08:35
| 16:20
2]08:35
| 16:21
308:35
| 16:22
408:35
| 16:24
5| 08:35
] 16:25
6]08:34
| 16:26
7|08:34
| 16:27
808:33
| 16:29
908:33
| 16:30
10 | 08:32
| 16:31
11| 08:32
| 16:33
12| 08:31
| 16:34
13 | 08:30
| 16:36
14| 08:29
| 16:37
15 | 08:29
| 16:39
16 | 08:28
| 16:41
17 | 08:27
| 16:42
18 | 08:26
| 16:44
19 | 08:25
| 16:46
20 | 08:24
| 16:47
21| 08:23
| 16:49
22 | 08:21
| 16:51
23 | 08:20
| 16:53
24 | 08:19
| 16:54
25| 08:18
| 16:56
26 | 08:16
| 16:58
27 | 08:15
| 17:00
28 | 08:14
| 17:02
29 | 08:12
| 17:03
30 | 08:11
| 17:05
31| 08:09
| 17:07

Sonnenscheinstunden | 256
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

6

1

315
0.19
0.99
0.55
0.10

32

| Februar

09:07 (3) | 08:08
09:21 (3) | 17:09
09:07 (3) | 08:06
09:22 (3) | 17:11
09:07 (3) | 08:04
09:23 (3) | 17:13
09:07 (3) | 08:03
09:23 (3) | 17:15
09:08 (3) | 08:01
09:24 (3) | 17:17
09:08 (3) | 07:59
09:25 (3) | 17:18
09:08 (3) | 07:57
09:25 (3) | 17:20
09:08 (3) | 07:56
09:25 (3) | 17:22
09:09 (3) | 07:54
09:26 (3) | 17:24
09:09 (3) | 07:52
09:26 (3) | 17:26
09:10 (3) | 07:50
09:27 (3) | 17:28
09:10 (3) | 07:48
09:27 (3) | 17:30
09:10 (3) | 07:46
09:27 (3) | 17:32
09:11 (3) | 07:44
09:27 (3) | 17:34
09:12 (3) | 07:42
09:27 (3) | 17:36
09:13 (3) | 07:40
09:27 (3) | 17:38
09:14 (3) | 07:38
09:27 (3) | 17:39
09:15 (3) | 07:36
09:27 (3) | 17:41
09:17 (3) | 07:34
09:26 (3) | 17:43
09:18 (3) | 07:32
09:24 (3) | 17:45

| 07:30

08:39 (2)
08:45 (2)
08:36 (2)
08:47 (2)

265
0.28
0.99
0.57
0.16

42

08:35 (2) | 07:13
08:48 (2) | 18:02
08:34 (2) | 07:11
08:49 (2) | 18:04
08:34 (2) | 07:08
08:51 (2) | 18:06
08:33 (2) | 07:06
08:51 (2) | 18:07
08:33 (2) | 07:04
08:51 (2) | 18:09
08:33 (2) | 07:02
08:51 (2) | 18:11
08:33 (2) | 06:59
08:51 (2) | 18:13
08:33 (2) | 06:57
08:51 (2) | 18:15
08:34 (2) | 06:55
08:51 (2) | 18:16
08:34 (2) | 06:53
08:50 (2) | 18:18
08:35 (2) | 06:50
08:49 (2) | 18:20
08:37 (2) | 06:48
08:47 (2) | 18:22
08:40 (2) | 06:46
08:44 (2) | 18:24

| 06:43

B¥

:36
27
38
25
140
:22
141
:20
143
17
:45
07:43 (1) | 06:15
07:58 (1) | 18:47
07:43 (1) | 06:13
07:59 (1) | 18:48
07:42 (1) | 06:10
08:00 (1) | 18:50

1 07:08

| 19:52

1 07:06

| 19:54

1 07:03

| 19:55
367

0.0/ 000D, 00.Chy 7. ON- L0 €D ) O (0 6/ €0, 60 00, O
5

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

A Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor
N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

18
17
16
15

11

84
0.27
0.99
0.57
0.15

13

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Matrix

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Mai  Jun

S

Jul

Aug Sep Okt Nov Dez

SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675

| April | Mai | Juni
07:42(1) | 07:00 | 05:55 | 05:08
08:00 (1) | 19:57 | 20:49 | 21:36
07:42 (1) ] 06:59 | 05:53 05:08
07:59 (1) | 19:59 | 20:51 21:38
07:42 (1) | 06:56 | 05:51 05:07
07:58 (1) | 20:01 | 20:53 21:39
07:43(1) | 06:54 | 05:49 05:06
07:58 (1) | 20:02 | 20:55 21:40
07:45(1) | 06:52 | 05:47 | 05:05
07:56 (1) | 20:04 | 20:56 | 21:41
07:46 (1) | 06:49 | 05:45 | 05:05
07:53 (1) | 20:06 | 20:58 21:42
| 06:47 | 05:44 05:04
| 20:08 | 21:00 21:43
| 06:45 | 05:42 05:03
]20:09 | 21:01 21:44
| 06:42 | 05:40 05:03
| 20:11 | 21:03 21:44
|06:40  ]05:38 | 05:02
| 20:13 | 21:05 | 21:45
| 06:38 | 05:36 | 05:02
120:45  |21:06 | 21:46
|06:36 | 05:35 | 05:02
120:16  |21:08 | 21:47
]06:33  |05:33 | 05:01
| 20:18 | 21:09 | 21:47
| 06:31 | 05:31 | 05:01
120:20  |21:11 | 21:48
]06:29  |05:30 | 05:01
120:22  |21:13 | 21:49
] 06:27 | 05:28 | 05:01
120:23 | 21:14 | 21:49
| 06:24 | 05:27 | 05:01
| 20:25 | 21:16 | 21:50
]06:22  ]05:25 | 05:01
120:27  |21:17 | 21:50
]06:20  |05:24 | 05:01
| 20:29 | 21:19 | 21:50
| 06:18 | 05:22 | 05:01
|20:30  |21:20 | 21:51
| 06:16 | 05:21 | 05:01
120:32  |21:22 | 2151
| 06:13 | 05:20 05:01
| 20:34 | 21:23 21:51
| 06:11 | 05:18 05:01
| 20:36 | 21:25 21:51
| 06:09 | 05:17 05:02
120:37 | 21:26 21:51
| 06:07 | 05:16 05:02
| 20:39 | 21:28 21:52
| 06:05 | 05:15 05:02
| 20:41 | 21:29 21:52
]06:03 | 05:13 05:03
| 20:43 | 21:30 21:51
]06:01 | 05:12 05:03
| 20:44 | 21:32 21:51
]05:59 ] 05:11 05:04
| 20:46 | 21:33 21:51
| 05:57 | 05:10 05:04
20:48 | 21:34 21:51
| | 05:09
| 121:35 |
| 417 | 488 | 502
| | |
| | |
| |
| |
| |
| |
( zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aorpose 525772 WINAPRO .

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg
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g

Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: AM - 1039

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1 05:05

| 21:51

2] 05:06

| 21:50

3| 05:07

| 21:50

4 05:07

| 21:49

5 | 05:08

| 21:49

6| 05:09

| 21:48

7| 05:10

| 21:48

8 05:11

| 21:47

9] 05:12

| 21:46

10 | 05:13

| 21:46

11| 05:14

| 21:45

12 | 05:15

| 21:44

13| 05:16

| 21:43

14| 05:17

| 21:42

15 | 05:19

| 21:41

16 | 05:20

| 21:40

17 | 05:21

| 21:39

18 | 05:22

| 21:38

19 | 05:24

| 21:37

20 | 05:25

| 21:36

21 | 05:26

| 21:34

22| 05:28

| 21:33

23 | 05:29

| 21:32

24 | 05:31

| 21:30

25 | 05:32

| 21:29

26 | 05:33

| 21:27

27 | 05:35

| 21:26

28 | 05:36

| 21:24

29 | 05:38

| 21:23

30 | 05:39

| 21:21

31| 05:41

| 21:20

Sonnenscheinstunden | 505
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:43

SRS I E e R SRR I B S I e eSS
SUSSuS USRS UgUESEERAREE
NOOOONNWINAINDOHHHOWNDRO S ®

NN NSNSNGNENENGNERENGNENENENG

B

BupuibipihbbhEplBbRubLRnbRERsnanRoliohobion

NQNNQNQNNNNONNNQNQNQNNN
20 RSISISRSISISISISISISISIS SIS
OURNOERLEVNLOEEONRNODbINOORRUNOONBOIN GO

o

N NNO ONO O 0SO SSO
307 446 586 378 294 731 1,349 1,189 1,515 960

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Jun

S

A Wind>

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai

Jul Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor

SSW WSW W WNW NNW Summe

: Startwindgeschw. aus Leistungskennlinie

08:52 (3)
09:09 (3)
08:52 (3)
09:09 (3)
08:52 (3)
09:09 (3)
08:53 (3)
09:10 (3)
08:53 (3)
09:10 (3)
08:53 (3)
09:10 (3)
08:55 (3)
09:11 (3)
08:55 (3)
09:11 (3)
08:55 (3)
09:11 (3)
08:57 (3)
09:12 (3)
08:58 (3)
09:12 (3)
08:59 (3)
09:12 (3)
09:00 (3)
09:12 (3)
09:01 (3)
09:12 (3)
09:02 (3)
09:13 (3)
09:03 (3)
09:13 (3)
09:03 (3)
09:13 (3)
09:04 (3)
09:13 (3)
09:05 (3)
09:14 (3)
09:05 (3)
09:14 (3)
09:06 (3)
09:14 (3)
09:06 (3)
09:14 (3)
09:07 (3)
09:16 (3)
09:07 (3)
09:16 (3)
09:07 (3)
09:16 (3)
09:08 (3)
09:17 (3)
09:08 (3)
09:18 (3)
09:08 (3)
09:18 (3)
09:08 (3)
09:19 (3)
09:08 (3)
09:20 (3)
09:08 (3)
09:21 (3)

| SeptembefOktober | November | Dezember
106:3¢ | 07:24 | 07:19 08:04 (2) | 08:11

| 20:14 | 19:04 | 16:56 16 08:20 (2) | 16:15 17
106:35 | 07:26 | 07:21 08:03 (2) | 08:13
120:12 | 19:01 |16:54 17 08:20(2) | 16:14 17
| 06:37 | 07:27 | 07:23 08:03 (2) | 08:14
120:10 | 18:59 116:53 18  08:21(2) | 16:13 17
106:39 | 07:29 | 07:25 08:03 (2) | 08:15

| 20:08 | 18:57 | 16:51 18 08:21(2) | 16:13 17
106:40 | 07:31 | 07:26 08:03 (2) | 08:17
120:05  |18:54 116:49 18  08:21(2) | 16:12 17
106:42 | 07:32 | 07:28 08:03 (2) | 08:18

| 20:03 | 18:52 | 16:47 18 08:21(2) | 16:12 17
| 06:44 | 07:34 08:25 (1) | 07:30 08:03 (2) | 08:19
120:01 | 18:50 2 08:27(1)]16:45 18  08:21(2) | 16:11 16
| 06:45 | 07:36 08:21 (1) | 07:32 08:04 (2) | 08:21
119:58 | 18:47 10 08:31(1) | 16:44 16 08:20(2) | 16:11 16
106:47 | 07:38 08:18 (1) | 07:34 08:05 (2) | 08:22
119:56 | 18:45 13 08:31(1) |16:42 15 08:20(2) | 16:11 16
106:49 | 07:39 08:17 (1) | 07:36 08:06 (2) | 08:23

| 19:54 | 18:43 15 08:32(1) | 16:40 13 08:19(2) | 16:11 15
| 06:50 | 07:41 08:16 (1) | 07:37 08:07 (2) | 08:24
119:51  |18:41 17 08:33(1) |16:39 11  08:18(2) | 16:10 14
106:52 | 07:43 08:16 (1) | 07:39 08:10 (2) | 08:25
119:49  |18:38 17  08:33 (1) | 16:37 5 08:15(2) | 16:10 13
106:54 | 07:45 08:16 (1) | 07:41 1 08:26

| 19:46 | 18:36 17 08:33(1) | 16:36 | 16:10 12
| 06:55 | 07:46 08:16 (1) | 07:43 | 08:27

| 19:44 | 18:34 17 08:33(1) | 16:34 | 16:10 1
106:57 | 07:48 08:15 (1) | 07:45 | 08:28
119:42  [18:32 16  08:31(1) | 16:33 116:10 11
| 06:59 | 07:50 08:16 (1) | 07:46 | 08:29
119:39  |18:29 14  08:30(1) | 16:31 116:10 10
| 07:00 | 07:52 08:18 (1) | 07:48 | 08:30

| 19:37 | 18:27 11 08:29 (1) | 16:30 | 16:10 10
107:02 | 07:54 08:20 (1) | 07:50 1 08:30
119:35 | 18:25 6  08:26 (1) | 16:28 | 16:11 9
107:04 | 07:55 | 07:52 | 08:31

| 19:32 | 18:23 | 16:27 | 16:11 9
| 07:05 | 07:57 | 07:53 | 08:32
119:30 | 18:21 | 16:26 | 16:11 9
| 07:07 | 07:59 | 07:55 | 08:32
119:27 | 18:19 ] 16:25 | 16:12 8
107:09 | 08:01 | 07:57 08:54 (3) | 08:33

| 19:25 | 18:16 | 16:23 6 09:00(3) | 16:12 8
| 07:10 | 08:03 | 07:58 08:53 (3) | 08:33

| 19:23 | 18:14 | 16:22 9 09:02(3) | 16:13 9
| 07:12 | 08:04 | 08:00 08:52 (3) | 08:34
119:20 | 18:12 116:21 12 09:04 (3) | 16:13 9
| 07:14 | 07:06 | 08:02 08:52 (3) | 08:34

| 19:18 |17:10 | 16:20 13 09:05(3) | 16:14 9
107:15 | 07:08 | 08:03 08:52 (3) | 08:35

| 19:16 | 17:08 | 16:19 14 09:06 (3) | 16:15 9
107:17 | 07:10 | 08:05 08:51 (3) | 08:35
119:13 | 17:06 |16:18 15  09:06 (3) [ 16:15 10
| 07:19 | 07:12 | 08:07 08:51 (3) | 08:35
119:11 [ 17:04 116:17 16  09:07(3) | 16:16 10
107:20 | 07:13 08:09 (2) | 08:08 08:52 (3) | 08:35

| 19:08 | 17:02 6 08:15(2) | 16:16 16 09:08 (3) | 16:17 11
107:22 | 07:15 08:06 (2) | 08:10 08:51 (3) | 08:35
119:06  [17:00 11  08:17(2) |16:16 17 09:08 (3) | 16:18 12
| | 07:17 08:05 (2) | ] 08:35

| | 16:58 14 08:19(2) | | 16:19 13
| 381 | 331 | 264 | 241

| | 186 | 301 | 381
| | 0.29 | 0.23 | 0.14
| | 0.99 | 0.99 | 0.99
| | 0.57 | 0.56 | 0.55
| | 0.16 | 0.13 | 0.08
| | 30 | 38 | 29

Matrix wiedergegeben (: zeit wie Bezugsjahr):

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgend

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenende

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

501 327 8,675

aorote 1525773 WINAPRO .
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AN - 1040

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

1]08:35

| 16:20

2]08:35

| 16:21

308:35

| 16:22

408:35

| 16:24

5| 08:35

] 16:25

6]08:34

| 16:26

7108:34

| 16:27

808:33

| 16:29

908:33

| 16:30

10 | 08:32

| 16:31

11| 08:32

| 16:33

12| 08:31

| 16:34

13 | 08:30

| 16:36

14| 08:29

| 16:37

15 | 08:29

| 16:39

16 | 08:28

| 16:41

17 | 08:27

| 16:42

18 | 08:26

| 16:44

19 | 08:25

| 16:46

20 | 08:24

| 16:47

21 | 08:23

| 16:49

22| 08:21

| 16:51

23 | 08:20

| 16:53

24 | 08:19

| 16:54

25| 08:18

| 16:56

26 | 08:16

| 16:58

27 | 08:15

| 17:00

28 | 08:14

| 17:02

29 | 08:12

| 17:03

30 | 08:11

| 17:05

31 | 08:09

| 17:07

Sonnenscheinstunden | 256
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

23
22
22
22
21
21
20

20

345
0.19
0.99
0.58
0.11

37

| Februar

09:28 (2) | 08:08
09:51 (2) | 17:09
09:28 (2) | 08:06
09:51 (2) | 17:11
09:29 (2) | 08:04
09:52 (2) | 17:13
09:29 (2) | 08:03
09:52 (2) | 17:15
09:30 (2) | 08:01
09:53 (2) | 17:17
09:31 (2) | 07:59
09:53 (2) | 17:18
09:31 (2) | 07:57
09:53 (2) | 17:20
09:31 (2) | 07:56
09:53 (2) | 17:22
09:33 (2) | 07:54
09:54 (2) | 17:24
09:33 (2) | 07:52
09:54 (2) | 17:26
09:34 (2) | 07:50
09:54 (2) | 17:28
09:34 (2) | 07:48
09:54 (2) | 17:30
09:35 (2) | 07:46
09:53 (2) | 17:32
09:36 (2) | 07:44
09:53 (2) | 17:34
09:37 (2) | 07:42
09:53 (2) | 17:36
09:39 (2) | 07:40
09:52 (2) | 17:38
09:40 (2) | 07:38
09:51 (2) | 17:39
09:43 (2) | 07:36
09:50 (2) | 17:41

| 07:34

| 17:43

| 07:32

20
21
22
22
22
22
22
21
20

294
0.28
0.99
0.57
0.16

47

| 07:13

| 18:02
08:37 (1) | 07:11
08:47 (1) | 18:04
08:36 (1) | 07:08
08:50 (1) | 18:06
08:35 (1) | 07:06
08:51 (1) | 18:07
08:34 (1) | 07:04
08:52 (1) | 18:09
08:33 (1) | 07:02
08:53 (1) | 18:11
08:33 (1) | 06:59
08:54 (1) | 18:13
08:32 (1) | 06:57
08:54 (1) | 18:15
08:32 (1) | 06:55
08:54 (1) | 18:16
08:32 (1) | 06:53
08:54 (1) | 18:18
08:32 (1) | 06:50
08:54 (1) | 18:20
08:32 (1) | 06:48
08:54 (1) | 18:22
08:33 (1) | 06:46
08:54 (1) | 18:24
08:33 (1) | 06:43
08:53 (1) | 18:25
08:34 (1) | 06:41
08:52 (1) | 18:27
08:36 (1) | 06:39
08:51 (1) | 18:29
08:38 (1) | 06:36
08:49 (1) | 18:31

28R

38
25
40
22
41
43
45
15
47
13
48

08
52

O O O OOt OOt Ok OOkt Ok Okt Ot O
WOIOIOIDNIPRIDNTDNDNDP DG PGP D DG

&
N

a8LR

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11

DE-25840 Friedrichstadt

A Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07
Betriebsdauer je Sektor

N NNO ONO O 0SO SSO

S

SSW WSW W WNW NNW Summe

307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675
: Startwindgeschw. aus Leistungskennlinie

| April

6:56

| Juni

NENg
R FE FE P R R P F - R P

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO
agug
[ A AR AR AR AR M M - A= o R

PR R R R ORI R AR AR AR R AR R R AR AR R AR AR AR R AR AR R R ARG s OR g

g

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Matrix

geg (

zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg

Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

27/07/2016 15:25 / 74 Wi ndPRO .
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17

g

Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AN - 1040
Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1 05:05

| 21:51

2] 05:06

| 21:50

3| 05:07

| 21:50

4 05:07

| 21:49

5 | 05:08

| 21:49

6| 05:09

| 21:48

7| 05:10

| 21:48

8 05:11

| 21:47

9] 05:12

| 21:46

10 | 05:13

| 21:46

11| 05:14

| 21:45

12 | 05:15

| 21:44

13| 05:16

| 21:43

14| 05:17

| 21:42

15 | 05:18

| 21:41

16 | 05:20

| 21:40

17 | 05:21

| 21:39

18 | 05:22

| 21:38

19 | 05:24

| 21:37

20 | 05:25

| 21:36

21 | 05:26

| 21:34

22| 05:28

| 21:33

23 | 05:29

| 21:32

24 | 05:30

| 21:30

25 | 05:32

| 21:29

26 | 05:33

| 21:27

27 | 05:35

| 21:26

28 | 05:36

| 21:24

29 | 05:38

| 21:23

30 | 05:39

| 21:21

31| 05:41

| 21:19

Sonnenscheinstunden | 505
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:43

SRS I E e R SRR I B S I e eSS
SUSSuS USRS UgUESEERAREE
NOOOONNWINAINDOHHHOWNDRO S ®

NN NSNSNGNENENGNERENGNENENENG

B

BupuibipihbbhEplBbRubLRnbRERsnanRoliohobion

NQNNQNQNNNNONNNQNQNQNNN
20 RSISISRSISISISISISISISIS SIS
OURNOERLEVNLOEEONRNODbINOORRUNOONBOIN GO

o

N NNO ONO O 0SO SSO
307 446 586 378 294 731 1,349 1,189 1,515 960

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Jun

S

A Wind>

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai

Jul Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor

SSW WSW W WNW NNW Summe

: Startwindgeschw. aus Leistungskennlinie

09:16 (2)
09:36 (2)
09:16 (2)
09:37 (2)
09:16 (2)
09:37 (2)
09:16 (2)
09:38 (2)
09:16 (2)
09:38 (2)
09:16 (2)
09:38 (2)
09:17 (2)
09:40 (2)
09:17 (2)
09:40 (2)
09:17 (2)
09:40 (2)
09:18 (2)
09:41 (2)
09:19 (2)
09:42 (2)
09:19 (2)
09:42 (2)
09:19 (2)
09:42 (2)
09:20 (2)
09:43 (2)
09:20 (2)
09:43 (2)
09:21 (2)
09:44 (2)
09:21 (2)
09:44 (2)
09:22 (2)
09:44 (2)
09:22 (2)
09:45 (2)
09:22 (2)
09:45 (2)
09:23 (2)
09:46 (2)
09:23 (2)
09:46 (2)
09:24 (2)
09:47 (2)
09:24 (2)
09:47 (2)
09:24 (2)
09:47 (2)
09:26 (2)
09:48 (2)

09:49 (2)
09:27 (2)
09:50 (2)
09:27 (2)
09:50 (2)
09:28 (2)
09:51 (2)

| SeptembefOktober | November | Dezember
106:3¢ | 07:24 | 07:19 08:01 (1) | 08:11

| 20:14 | 19:04 | 16:56 23 08:24(1) | 16:15 20
106:35 | 07:26 | 07:21 08:02 (1) | 08:13
120:12 | 19:01 |16:54 22 08:24(1) | 16:14 21
106:37 | 07:27 | 07:23 08:02 (1) | 08:14
120:10 | 18:59 16:53 22 08:24(1) | 16:13 21
106:39 | 07:29 | 07:24 08:02 (1) | 08:15

| 20:08 | 18:57 | 16:51 21 08:23(1) | 16:13 22
106:40 | 07:31 | 07:26 08:03 (1) | 08:17
120:05  |18:54 116:49 20 08:23(1) | 16:12 22
106:42 | 07:32 | 07:28 08:04 (1) | 08:18

| 20:03 | 18:52 | 16:47 18 08:22(1) | 16:12 22
| 06:44 | 07:34 | 07:30 08:05 (1) | 08:19
120:01 | 18:50 116:45 16  08:21(1) | 16:11 23
| 06:45 | 07:36 | 07:32 08:06 (1) | 08:21
119:58 | 18:47 |16:44 14  08:20 (1) | 16:11 23
106:47 | 07:38 | 07:34 08:09 (1) | 08:22

| 19:56 | 18:45 | 16:42 9 08:18(1) | 16:11 23
106:49 | 07:39 1 07:36 ] 08:23

| 19:54 | 18:43 | 16:40 | 16:10 23
| 06:50 | 07:41 | 07:37 | 08:24
119:51 | 18:41 | 16:39 116:10 23
| 06:52 | 07:43 | 07:39 | 08:25
119:49 | 18:38 | 16:37 116:10 23
| 06:54 | 07:45 | 07:41 | 08:26

| 19:46 | 18:36 | 16:36 | 16:10 23
| 06:55 | 07:46 | 07:43 | 08:27

| 19:44 | 18:34 | 16:34 | 16:10 23
106:57 | 07:48 | 07:45 | 08:28

| 19:42 | 18:32 | 16:33 | 16:10 23
| 06:59 | 07:50 | 07:46 | 08:29
119:39 | 18:29 | 16:31 116:10 23
| 07:00 | 07:52 | 07:48 | 08:30

| 19:37 | 18:27 | 16:30 | 16:10 23
107:02 | 07:54 | 07:50 1 08:30

| 19:35 | 18:25 | 16:28 | 16:11 22
107:04 | 07:55 | 07:52 | 08:31

| 19:32 | 18:23 | 16:27 | 16:11 23
| 07:05 | 07:57 | 07:53 | 08:32
119:30 | 18:21 | 16:26 116:11 23
| 07:07 | 07:59 | 07:55 | 08:32
119:27 | 18:19 ] 16:25 116:12 23
| 07:09 | 08:01 | 07:57 | 08:33

| 19:25 | 18:16 | 16:23 | 16:12 23
| 07:10 | 08:03 | 07:58 | 08:33

| 19:23 | 18:14 | 16:22 | 16:1. 23
| 07:12 | 08:04 09:11 (1) | 08:00 09:20 (2) | 08:34
119:20 | 18:12 6 09:17(1) | 16:21 6 09:26(2)|16:13 23
107:144 | 07:06 08:07 (1) | 08:02 09:19 (2) | 08:34

| 19:18 |17:10 12 08:19(1) | 16:20 10 09:29(2) | 16:14 23
107:15 | 07:08 08:05 (1) | 08:03 09:18 (2) | 08:35

| 19:16 | 17:08 16 08:21(1) | 16:19 13 09:31(2) | 16:15 22
107:17 | 07:10 08:04 (1) | 08:05 09:16 (2) | 08:35
119:13  [17:06 18 08:22(1) |16:18 16 09:32(2) | 16:15 23
107:19  |07:12 08:03 (1) | 08:07 09:16 (2) | 08:35
119:11  [17:04 20 08:23(1) | 16:17 17 09:33(2) | 16:16 23
107:20 | 07:13 08:02 (1) | 08:08 09:16 (2) | 08:35

| 19:08 | 17:02 21 08:23(1) | 16:16 18 09:34(2) | 16:17 23
107:22 | 07:15 08:02 (1) | 08:10 09:15 (2) | 08:35
119:06  |17:00 22 08:24(1) [16:16 20 09:35(2) | 16:18 23
| | 07:17 08:02 (1) | ] 08:35

| | 16:58 22 08:24(1) | | 16:19 23
| 381 | 331 | 264 | 241

| | 137 | 265 | 701
| | 0.29 | 0.23 | 0.14
| | 0.99 | 0.99 | 0.99
| | 0.57 | 0.57 | 0.58
| | 0.16 | 0.13 | 0.08
| | 23 | 34 | 56

Matrix wiedergegeben (: zeit wie Bezugsjahr):

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgend

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

501 327 8,675

aorpote 1525775 WINAPRO .
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AO - 1041

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

1]08:35

| 16:20

2]08:35

| 16:21

308:35

| 16:22

408:35

| 16:24

5| 08:35

] 16:25

6]08:34

| 16:26

7108:34

| 16:27

808:33

| 16:29

908:33

| 16:30

10 | 08:32

| 16:31

11| 08:32

| 16:33

12| 08:31

| 16:34

13 | 08:30

| 16:36

14| 08:29

| 16:37

15 | 08:29

| 16:39

16 | 08:28

| 16:41

17 | 08:27

| 16:42

18 | 08:26

| 16:44

19 | 08:25

| 16:46

20 | 08:24

| 16:47

21 | 08:23

| 16:49

22| 08:21

| 16:51

23 | 08:20

| 16:52

24 | 08:19

| 16:54

25| 08:18

| 16:56

26 | 08:16

| 16:58

27 | 08:15

| 17:00

28 | 08:14

| 17:02

29 | 08:12

| 17:03

30 | 08:11

| 17:05

31 | 08:09

| 17:07

Sonnenscheinstunden | 256
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

20
22
22
23

222
0.19
0.99
0.57
0.11

24

| Februar

09:53 (2) | 08:08
10:08 (2) | 17:09
09:55 (2) | 08:06
10:08 (2) | 17:11
09:56 (2) | 08:04
10:08 (2) | 17:13
09:57 (2) | 08:03
10:07 (2) | 17:15
09:59 (2) | 08:01
10:07 (2) | 17:17
10:01 (2) | 07:59
10:06 (2) | 17:18

| 07:57
17:20
7:56
7:22
7:54
7:24
7:52
7:26
7:50

18:00

09:13 (1)
276

23
23
23
23
22
21
20

205
0.28
0.99
0.56
0.16

33

08:50 (1) | 07:13
09:13 (1) | 18:02
08:50 (1) | 07:11
09:13 (1) | 18:04
08:51 (1) | 07:08
09:14 (1) | 18:06
08:51 (1) | 07:06
09:14 (1) | 18:07
08:51 (1) | 07:04
09:13 (1) | 18:09
08:52 (1) | 07:02
09:13 (1) | 18:11
08:52 (1) | 06:59
09:12 (1) | 18:13
08:53 (1) | 06:57
09:11 (1) | 18:15
08:54 (1) | 06:55
09:10 (1) | 18:16
08:56 (1) | 06:53
09:08 (1) | 18:18
09:00 (1) | 06:50
09:04 (1) | 18:20

| 06:48

| 18:22
06:46

0. O00:eh 00 .8
W W WWNWNAEN LN
FRURREBERARSER
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Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11

DE-25840 Friedrichstadt

A Wind>

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07
Betriebsdauer je Sektor

N NNO ONO O 0SO SSO

S

SSW WSW W WNW NNW Summe

307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675
: Startwindgeschw. aus Leistungskennlinie

| April

6:56

| Juni

NENg
R FE FE P R R P F - R P

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO
agug
[ A AR AR AR AR M M - A= o R

PR R R R ORI R AR AR AR R AR R R AR AR R AR AR AR R AR AR R R ARG s OR g

g

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Matrix

geg (

zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg

Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

27/07/2016 15:25 / 76 Wi ndPRO .

Seite 95 von 113



17

g

Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AO - 1041
Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1 05:05

| 21:51

2] 05:06

| 21:50

3| 05:07

| 21:50

4 05:07

| 21:49

5 | 05:08

| 21:49

6| 05:09

| 21:48

7| 05:10

| 21:48

8 05:11

| 21:47

9] 05:12

| 21:46

10 | 05:13

| 21:46

11| 05:14

| 21:45

12 | 05:15

| 21:44

13| 05:16

| 21:43

14| 05:17

| 21:42

15 | 05:18

| 21:41

16 | 05:20

| 21:40

17 | 05:21

| 21:39

18 | 05:22

| 21:38

19 | 05:24

| 21:37

20 | 05:25

| 21:36

21 | 05:26

| 21:34

22| 05:28

| 21:33

23 | 05:29

| 21:32

24 | 05:30

| 21:30

25 | 05:32

| 21:29

26 | 05:33

| 21:27

27 | 05:35

| 21:26

28 | 05:36

| 21:24

29 | 05:38

| 21:23

30 | 05:39

| 21:21

31 | 05:41

| 21:19

Sonnenscheinstunden | 505
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:43

NONONONONONONONONONO NS
gl o o o o
Shohomo oS UL Bishid his his

SaNansng

S883S§
nunownwo
¥888

B

BupuibipibbpbpluRbbbnbninsnaniobobony

NQNNQNQNNNNONNNQNQNQNNN
20 RSISISRSISISISISISISISIS SIS
OURNOERLEVNLOEEONRNODbINOORRUNOONBOIN GO

o

N NNO ONO O 0SO SSO
307 446 586 378 294 731 1,349 1,189 1,515 960

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

énegré Gefke / andre.gefke@il17-wind.de
rechnet:
27/07/2016 15:03/3.0.654

Jun

S

J Wind>

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Jan Feb Mar Apr Mai

Jul Aug Sep Okt Nov Dez
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor

SSW WSW W WNW NNW Summe

: Startwindgeschw. aus Leistungskennlinie

10
12
13
14
15
15
16
17
18
18
17
18
18
18
18
18
18
18
18
18
17
17
16
16
405
0.14
0.99
0.60

0.08
34

| SeptembefOktober | November | Dezember
106:3¢ | 07:24 1 07:19 08:26 (1) | 08:11
| 20:14 | 19:04 | 16:56 12 08:38(1) | 16:15
106:35 | 07:26 1 07:21 08:24 (1) | 08:13
120:12 | 19:01 116:54 16  08:40 (1) | 16:14
| 06:37 | 07:27 | 07:23 08:23 (1) | 08:14
120:10 | 18:59 116:53 18  08:41(1) | 16:13
106:39 | 07:29 107:24 08:22 (1) | 08:15
| 20:08 | 18:57 | 16:51 20 08:42(1) | 16:13
106:40 | 07:31 107:26 08:21 (1) | 08:17
120:05  |18:54 116:49 22 08:43 (1) | 16:12
106:42 | 07:32 1 07:28 08:21 (1) | 08:18
| 20:03 | 18:52 | 16:47 22 08:43(1) | 16:12
| 06:44 | 07:34 | 07:30 08:20 (1) | 08:19
120:01 | 18:50 116:45 24 08:44 (1) | 16:11
| 06:45 | 07:36 | 07:32 08:20 (1) | 08:21
119:58 | 18:47 116:44 24 08:44 (1) | 16:11
106:47 | 07:38 1 07:34 08:20 (1) | 08:22
| 19:56 | 18:45 | 16:42 24 08:44(1) | 16:11
106:49 | 07:39 107:35 08:21 (1) | 08:23
| 19:54 | 18:43 | 16:40 23 08:44(1) | 16:10
| 06:50 | 07:41 | 07:37 08:21 (1) | 08:24
119:51 | 18:41 116:39 23 08:44 (1) | 16:10
| 06:52 | 07:43 107:39 08:21 (1) | 08:25
119:49 | 18:38 116:37 23 08:44 (1) | 16:10
106:54 | 07:45 1 07:41 08:22 (1) | 08:26
| 19:46 | 18:36 | 16:36 22 08:44(1) | 16:10
| 06:55 | 07:46 | 07:43 08:23 (1) | 08:27
| 19:44 | 18:34 | 16:34 20 08:43(1) | 16:10
106:57 | 07:48 | 07:45 08:24 (1) | 08:28
119:42 | 18:32 116:33 19 08:43 (1) | 16:10
| 06:59 | 07:50 | 07:46 08:25 (1) | 08:29
119:39  |18:29 116:31 17 08:42(1) | 16:10
| 07:00 | 07:52 | 07:48 08:26 (1) | 08:30
| 19:37 | 18:27 | 16:30 15 08:41(1) | 16:10
107:02 | 07:54 1 07:50 08:28 (1) | 08:30
|19:35 | 18:25 | 16:28 12 08:40(1) | 16:11
107:04 | 07:55 | 07:52 08:30 (1) | 08:31
119:32 | 18:23 | 16:27 9 08:39(1) | 16:11
| 07:05 | 07:57 | 07:53 | 08:32
119:30 | 18:21 | 16:26 | 16:11
| 07:07 | 07:59 | 07:55 | 08:32
119:27 | 18:19 | 16:25 | 16:12
107:09 | 08:01 1 07:57 08:33
| 19:25 | 18:16 | 16:23 16:12
| 07:10 | 08:02 | 07:58 08:33
| 19:23 | 18:14 | 16:22 16:13
| 07:12 | 08:04 | 08:00 08:34
119:20 | 18:12 | 16:21 16:13
| 07:14 | 07:06 | 08:02 08:34
|19:18 | 17:10 | 16:20 16:14
107:15 | 07:08 1 08:03 08:35
| 19:16 | 17:08 | 16:19 16:15
107:17 | 07:10 | 08:05 08:35
119:13 | 17:06 | 16:18 16:15
107:199 | 07:12 | 08:07 08:35
119:11 [ 17:04 1 16:17 16:16
107:20 | 07:13 | 08:08 08:35
| 19:08 | 17:02 | 16:16 16:17
| 07:22 | 07:15 | 08:10 08:35
119:06 | 17:00 1 16:16 16:18
| | 07:17 08:29 (1) | 08:35
| | 16:58 6 08:35(1) ] 16:19
| 381 | 331 | 264 241
| | 6 | 365

| | 0.29 | 0.23

| | 0.99 | 0.99

| | 0.56 | 0.56

| | 0.16 | 0.13

| | 1 | 46

Matrix wiedergegeben (:

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgend

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

09:47 (2)
09:51 (2)
09:46 (2)
09:54 (2)
09:45 (2)
09:55 (2)
09:44 (2)
09:56 (2)
09:45 (2)
09:58 (2)
09:45 (2)
09:59 (2)
09:45 (2)
10:00 (2)
09:45 (2)
10:00 (2)
09:45 (2)
10:01 (2)
09:45 (2)
10:02 (2)
09:45 (2)
10:03 (2)
09:45 (2)
10:03 (2)
09:46 (2)
10:03 (2)
09:46 (2)
10:04 (2)
09:46 (2)
10:04 (2)
09:47 (2)
10:05 (2)
09:47 (2)
10:05 (2)
09:48 (2)
10:06 (2)
09:48 (2)
10:06 (2)
09:48 (2)
10:06 (2)
09:50 (2)
10:08 (2)
09:50 (2)
10:08 (2)
09:51 (2)
10:08 (2)
09:51 (2)
10:08 (2)
09:52 (2)
10:08 (2)
09:53 (2)
10:09 (2)

zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenende

117-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

501 327 8,675

aorpote 1525777 WINAPRO .
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17
4 Wind

Projekt: Lizenzierter Anwender:
Schliisselburg_160420 I17-Wind GmbH & Co. KG -
s Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

érrlgré Gefke / andre.gefke@il17-wind.de
net:

27/07/2016 15:03/3.0.654
SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AP - 1042 - X el o — ]
T nnenscheinwahrscheinlichkeit Mittlere tagliche Sonnenstunden) [BREMEN
Voraussetzungen fiir Berechnung des Schattenwurfs Tn Feb M- Aor Ma b M AU Sen OkF Nov Dex
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675
: Startwindgeschw. aus Leistungskennlinie

|Januar | Februar |Mérz | April | Mai | Juni [Juli | August |
1]08:35 09:08(1) | 08:08 | 07:13 | 07:01 05:08 |05:05 0543 |06:34 |07:24 | 07:19 08:11
1620 15 09:23(1) [17:09 |18:02 | 19:57 2036|2151 |21:18  [20:14 [ 19:04 | 16356 16:15 19
20835 09:09 (1) | 08:06 | 07:11 | 06:59 05:08 | 05:06 |05:44 | 06:35 | 07:26 | 07:21 08:13
1621 15 09:24(1) |17:11 [ 18:04 | 19:59 21:38  |20:50 | 2116|2012 [19:01 | 16:54 16:14 19
3]08:35 09:09 (1) | 08:04 | 07:08 | 06:56 05:07 [05:06 |05:46 |06:37 [07:27 |07:23 08:14
1622 16 09:25(1) [17:13  [18:06 | 20:01 21:39  |21:50 2114|2010 [18:59  [16:53 16:13 18
4]08:35 09:10 (1) [ 08:03 | 07:06 | 06:54 05:06  [05:07 |05:47 |06:39 [07:29 [ 07:25 08:15
16224 16 09:26(1) |17:15 | 18:07 | 20:02 21:40  |20:50 | 21:13 | 20:08 [ 18:57 | 16:51 16:13 18
5]08:35 09:10 (1) [ 08:01 | 07:04 | 06:52 05:05 [05:08 [05:49 |06:40 | 07:31 | 07:26 08:17
1625 17 09:27(1) [17:17  |18:09 | 20:04 2141|2149 2011 |20:05 | 18:54 | 16:49 16:12 18
6]08:34 09:10 (1) [ 07:59 | 07:02 | 06:49 05:05 [05:09 |05:50 |06:42 |07:32 | 07:28 08:18
16226 18 09:28(1) [17:18 | 18:11 | 20:06 2142 |21:48  |21:09 [ 20:03  [18:52 | 16:47 16:12 18
7108:34 09:10 (1) | 07:57 | 06:59 | 06:47 05:04 |05:10 |05:52 |06:44 | 07:3¢ | 07:30 08:19
1627 18 09:28(1) [17:20  [18:13 | 20:08 2143 |21:48 | 21:07 [ 20:01 [18:50 | 16:45 16:11 17
808:33 09:10 (1) | 07:56 | 06:57 | 06:45 05:03  |05:1 | 05:54 | 06:45 | 07:36 | 07:32 08:21
1629 18 09:28(1) [17:22 | 18:15 | 20:09 2144|2147 [21:05 19558 [ 18:47 | 16:44 1611 17
908:33 09:11(1) | 07:54 | 06:55 | 06:42 05:03  [05:2 |05:55 | 06:47 | 07:38 | 07:34 08:22
16:30 18 09:29(1) [17:24 | 18:16 | 20:11 2144  |21:46 | 21:03  [19:56 [ 18:45 | 16:42 1611 16
10 | 08:32 09:11(1) [ 07:52 | 06:53 | 06:40 05:02  [05:43 | 05:57 | 06:49 | 07:39 | 07:36 08:23
16:31 19 09:30(1) [17:26 | 18:18 | 20:13 2145|2146 |21:02 [ 19:54 | 18:43 | 16:40 16:10 15
11| 08:32 09:11(1) | 07:50 | 06:50 | 06:38 05:02  |05:14 |05:59 | 06:50 | 07:41 | 07:37 08:24
16:33 19 09:30(1) |17:28  [18:20 | 20:15 21:46  |21:45 2100 [19:51 | 18:41 1639 16:10 15
12 08:31 09:11(1) [ 07:48 | 06:48 | 06:36 05:02  [05:15 | 06:00 |06:52 | 07:43 | 07:39 08:25
16:34 19 09:30(1) [17:30 | 18:22 | 20:16 21:47  |21:44  |20:58  [19:49  [18:38 | 16:37 16:10 15
13 ] 08:30 09:12(1) [ 07:46 | 06:46 | 06:33 05:01  [05:6 | 06:02 |06:54 | 07:45 | 07:41 08:26
16:36 18 09:30(1) [17:32 | 18:24 | 20:18 2147 |21:43  |20:56  [19:46 [ 18:36 | 16:36 16:10 14
141 08:29 09:12(1) [ 07:44 ] 06:43 | 06:31 05:01  [05:7 | 06:04 |06:55 | 07:46 | 07:43 08:27
16:37 19 09:31(1)[17:3¢ | 1825 | 20:20 2148 |21:42 2054 [19:44  [18:34 | 16:34 16:10 14
15| 08:29 09:13(1) | 07:42 | 06:41 | 06:29 05:01  |05:8 | 06:05 | 06:57 | 07:48 | 07:45 08:28
1639 18 09:31(1) |17:36 | 1827 | 20:22 2149|2141 20,52 |19:42  [18:32  |16:33 16:10 13
16| 08:28 09:13(1) | 07:40 | 06:39 | 06:27 05:01  |05:20 |06:07 |06:59 | 07:50 | 07:46 08:29
16:41 18 09:31(1) |17:37  |18:29 | 20:23 2149 |21:40 2050 [19:39  [18:29  |16331 16:10 13
17 | 08:27 09:14 (1) | 07:38 | 06:36 | 06:24 05:01  |05:221 | 06:09 |07:00 |07:52 |07:48 08:30
16:42 17 09:31(1) [17:39  [18:31 | 20:25 2050 |21:39 20147 [19:37  [18:27  |16:30 16:10 12
18] 08:26 09:15(1) [ 07:36 | 06:34 | 06:22 05:01  [05:22 | 06:10 |07:02 | 07:54 | 07:50 08:30
16:44 16 09:31(1) |17:41  [18:33 | 20:27 21:50 | 21:38  |20:45 [ 19:35  [18:25  [16:28 1611 12
19 08:25 09:16 (1) | 07:34 | 06:32 | 06:20 05:01  [05:24 | 06:12 | 07:04 | 07:55 | 07:52 08:31
16:46 15 09:31(1) |17:43  |18:34 | 20:29 21:50  |21:37 | 2043 [19:32  [18:23 | 16:27 1611 11
20| 08:24 09:17(1) | 07:32 | 06:29 | 06:18 05:01  |05:25 |06:14 |07:05 [07:57 | 07:53 08:56 (1) | 08:32
16:47 13 09:30(1) [17:45 [18:36 | 20:30 2051 [21:36  [20:41  [19:30 | 18:21  [16:26 7 09:03(1) [16:1 11
21]08:23 09:19(1) | 07:30 | 06:27 | 06:16 05:01  [05:26 | 06:15 | 07:07 [07:59 | 07:55 08:55 (1) | 08:32
16:49 10 09:29(1) |17:47  [18:38 | 20:32 2051 |21:34  [20:39  [19:27  [18:19  [1625 10 09:05(1) [16:12 11
22 08:21 09:21(1) | 07:28 | 06:25 | 06:13 05:01  [05:28 [06:17 |07:09 |08:01 |07:57 08:53 (1) | 08:33
1651 7 09:28(1) [17:49 | 18:40 | 20:34 2051 |21:33 |20:37  [19:25  [18:16  [1623 13 09:06(1) [16:12 11
23 08:20 07:26 0622 | 06:11 05:01  [05:29 |06:19 |07:10 | 08:03 | 07:58 08:52 (1) | 08:34
16:52 17:51 | 18:41 | 20:36 2051 |20:32  |20:35  [19:23  [18:14  [16:22 15 09:07(1) [16:13 11
24 08:19 07:24  |06:20 | 06:09 05:02  |05:30 |06:20 |07:12 | 08:04 | 08:00 08:52 (1) | 08:34
16:54 17:53 | 1843 | 20:37 2051 |21:30  |20:32  [19:20  [18:12  [16:21 16 09:08(1) [ 16:13 11
25 08:18 07:22  |06:17 | 06:07 05:02  [05:32 |06:22 |07:14 | 07:06 | 08:02 08:52 (1) | 08:34
16:56 17:54 | 18:45 | 20:39 2052 |21:29  |20:30 [ 19:18  [17:10  [16:20 17 09:09(1) | 16:14 11
26 | 08:16 07:20  |06:15 | 06:05 05:02 |05:33 |06:24 | 07:15 | 07:08 | 08:03 08:52 (1) | 08:35
16:58 17:56 | 18:47 | 20:41 2052|2127 2028 [19:16  [17:08  [16:19 18 09:10(1) [16:15 12
27 08:15 07:17  |06:13 | 06:03 05:03  |05:35 [06:25 |07:17 |07:10 | 08:05 08:52 (1) | 08:35
17:00 17:58 | 18:48 | 20:43 2051 |21:226 2026 [19:13  [17:06  [16:18 18 09:10(1) [16:15 12
28 08:14 07:15  |06:10 | 06:01 05:03  [05:36 | 06:27 |07:19 [07:12 | 08:07 08:52 (1) | 08:35
17:02 18:00 | 18:50 | 20:44 2051|2124 2024 [19:1  [17:04  [16:47 19 09:11(1) [ 1646 13
29 08:12 07:08 | 05:59 05:04  [05:38 | 06:29 |07:20 | 07:13 | 08:08 08:53 (1) | 08:35
17:03 19:52 | 20:46 21:51  |21:23  [20:221  [19:08  [17:02  [16:16 18 09:11(1) |16:17 14
30| 08:11 07:06 | 05:57 05:04 [05:39 |06:30 |07:22 |07:15 | 08:10 08:52 (1) | 08:35
17:05 19:54 | 20:48 2051|2121 |20:19 [ 19:06  |17:00 [16:16 19 09:11(1) |16:18 13
31 08:09 07:03 05:41 | 06:32 07:17 08:35 (1)
17:07 19:55 21:35 21:20 | 20117 16:58 16:19 14 09:23(1)
Sonnenscheinstunden | - 256 276 367 417 488 502 505 456 381 331 264 241
astr.max.mdgl.Beschattung 359 170 438
nenscheinwahrsch. 0.19 0.23 0.14
Reduktion Betriebsdauer 0.99 0.99 0.99
Reduktion Windrichtung 0.56 0.56 0.56
Gesamte Reduktion 0.10 0.12 0.08
Met.wahrsch.Beschattung 37 21 33
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( it wie Bezugsjahr):
Tag im Monat ~ Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang ~ (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten  Zeitpunkt (S5:MM) Schattenende (WEA mit letztem Schatten)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 27/07/2016 15:25 / 78 W|ndPRO .
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17
/I Wind>

Projekt: Uizenzlerter Anwender: 1
Schliisselburg_160420 117-Wind GmbH & Co. KG =
o Am Westersielzug 11 Wind
DE-25840 Friedrichstadt
André Gefke / andre.gefke@i17-wind.de
Berechnet:
27/07/2016 15:03/3.0.654

SHADOW - Grafischer Kalender
Berechnung: GB

A: 1001 B: 1002

Zeit
7
2

07003 P U e il Y

E ~J

~J =

L B i B B B B B B R s e | LB L L B B L B B B e |
Jan Feb Mar Apr Ma Jun J4  Aug Sep OKR Nov Dez Jan Jan Feb Mar Apr Mai Jun Jul Aug Sep OKK Nov Dez Jan
Monat Monat

C: 1003 D: 1004
o M =l

1

Zeit
S

06003 ~J < —F

L B e e B e e e i e e ¢ L I L L I L B B R s e |
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