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Haftungsausschluss und Urheberrecht

Das vorliegende Schattenwurfimmissionsgutachten fiir die geplante Windenergieanlage (WEA) am
Standort Gormin wurde von der Gérminer Peenetal Energie GmbH & Co. KG im Juni 2018 bei der 117-
Wind GmbH & Co. KG in Auftrag gegeben. Das Schattenwurfgutachten wurde nach bestem Wissen und
Gewissen unparteiisch und nach dem gegenwartigen Stand von Wissenschaft und Technik erstellt. Fir
die Daten, die nicht von der 117-Wind GmbH & Co. KG gemessen, erhoben und verarbeitet wurden,
kann keine Garantie Glbernommen werden. Eine auszugsweise Vervielfaltigung dieses Berichtes ist nur
mit ausdriicklicher Zustimmung der 117-Wind GmbH & Co. KG erlaubt.

Urheber des vorliegenden Gutachtens ist die 117-Wind GmbH & Co. KG. Der Auftraggeber erhalt nach
§ 31 Urheberrechtsgesetz das einfache Nutzungsrecht, welches nur durch Zustimmung des Urhebers
Ubertragen werden kann. Eine Bereitstellung zum uneingeschrankten Download in elektronischen Me-
dien ist ohne gesonderte Zustimmung des Urhebers nicht gestattet.

Fiir die physikalische Einhaltung der prognostizierten Werte an den Immissionsorten kénnen seitens
des Gutachters keine Garantien iUbernommen werden. Die Ergebnisse basieren auf vom Auftraggeber
und Anlagenhersteller zur Verfligung gestellten Angaben zum Standort und zu den Windenergieanla-
gen.

Revisionsnummer Revisionsdatum Anderung Bearbeiter
0 25.08.2018 Erstellung des Gutachtens Gefke
Bearbeiter

Dipl.-Ing. (FH) André Gefke,

Sachverstandiger

Friedrichstadt, 25.08.2018

Gepriift

Dipl.-Ing. (FH) Christian Kebbel,
Sachverstandiger 7 / il . 7 P
Friedrichstadt, 27.08.2018

117-SCHATTEN-2018-34
Schattenwurf-Immissionsgutachten Windpark Gérmin Seite 3von 116



Inhaltsverzeichnis
PN o] o] 1o TN ] =4 Y=Y 2= ol Y Y -SSP PRRNE 5
TabellENVEIZEICANIS .....eeaiieiie ettt et sae e sttt b e bt e be e sae e saeeeane s 5
R AU -1 o 1T 0 1 =1 [0 o V- SO 6
2 Orthiche BESCRIEIDUNG .....ceeveeecvceeetceeetee ettt et ettt ae et se et ns et eneetenserensne 6
3 BeurteiluNgSgrUNIGgEN ......co i e e e et et e e e e e e e et a e e e e abre e e enareeas 8
3.1 Berechnungs- und Beurteilungsverfahren ... 8
4 Beschreibung der geplanten Windenergieanlage .......cccoveveeeiiciiee et 9
4.1 ANIageENDESCRIEIDUNG .....cciiiiiie e e e e s e e s snree e e eanes 9
4.2 Position der geplanten Windenergieanlage . .....cccocuueievciiieieciiie e 9
4.3 RV Lo T4 1= F= 1] AU =P 10
5  Einwirkungsbereiche der Windenergieanlage und Immissionspunkte...........cccceeeevieeeeicieecennen. 11
6  Rechenergebnisse Und BEUItEIIUNGEN ......ooiiiiiiiii it 14
Y AV LY 10 0] 0 o110 = 11 U] o = PP 17
8  Abkiirzungs- und SYmMbOIVErzEIiChNIS. ......ccvviiiiiee e e 18
9 LIteraturVerZEICNNIS ...ttt sttt et b e bt st sar e e b b 19
Anhang 1 / Ubersichtskarten der Gesamtbelastung mit Iso-Schattenlinien............cccceveveveveeeveeerennns 20
Anhang 2 / Hauptergebnis Berechnungsergebnisse der Vorbelastung..........ccoeevveeieeiieevieeneesie e, 21
Anhang 3 / Hauptergebnis Berechnungsergebnisse der Zusatzbelastung..........cccceeevveiieeveenienieenens 24
Anhang 4 / Berechnungsergebnisse der Gesamtbelastung / Detaillierte Ergebnisse .......c...ccoceeeuneennn. 26
Anhang 5/ Fotodokumentation der IMmisSiONSOIte.........ceeicveeeiieeeciee e ectee ettt e eeareeeve e 113
117-SCHATTEN-2018-34

Schattenwurf-Immissionsgutachten Windpark Gérmin Seite 4 von 116



Abbildungsverzeichnis

PN o] o] 1o IUT =40 20 B VAV oY N - o [ o SRRt 7
Abbildung 5.1: Einwirkbereich der geplanten WEA ........oo it 12

Tabellenverzeichnis

Tabelle 4.1: Position der geplanten WEA [B] ..ccoouiiiiiiiiee ittt ettt et e e s e e s svae e e s sbaeeesenee 9
Tabelle 4.2: Position der Bestandsanlagen am Standort [4, 8, 9] ...cccvccieeeeiiiieeeciieee e 10
Tabelle 5.1: IMMISSIONSOITE .. ..eotiiiieiieieee ettt ettt sttt b e b e b e sbee st e eneebeesbeesneenas 13
Tabelle 6.1: Analyseergebnisse VOrbelastUNg..........coocviiiiiiiiiiieiiiiee et rae e e evaee e 14
Tabelle 6.2: Analyseergebnisse ZusatzbelastUNEg ........c.veviiciiiiiiiiiii i 15
Tabelle 6:3: Analyseergebnisse GesamtbelastUNng........ccccuvvvveieiiiiiciiiieieee e 16
117-SCHATTEN-2018-34

Schattenwurf-Immissionsgutachten Windpark Gérmin Seite 5von 116



17
/I Wind”>

1 Aufgabenstellung

Der Auftraggeber plant die Errichtung von einer Windenergieanlage (WEA) ca. 3 km norddstlich der
Gemeinde Gormin im Landkreis Vorpommern-Greifswald in Mecklenburg-Vorpommern.

Fiir das Genehmigungsverfahren nach dem BImSchG [2] ist der Nachweis der Einhaltung der gesetzli-
chen Richtwerte fiir die Schattenwurfimmissionen zu flihren. Die Berechnungen sollen Auskunft dar-
Uber geben, ob schadliche Umwelteinwirkungen durch Schattenwurf von den geplanten Anlagen aus-
gehen kénnen.

Am Standort befinden sich bereits Windenergieanlagen in Betrieb, welche im vorliegenden Schatten-
wurfgutachten als Vorbelastung Berticksichtigung finden.

2 Ortliche Beschreibung

Die geplante Windenergieanlage befindet sich ca. 3 km nordostlich der Gemeinde Gormin im Landkreis
Vorpommern-Greifswald. Nordwestlich, in einer Entfernung von ca. 2.5 km liegt die Ortschaft GroR
Zastrow. Westlich befindet sich, in einem Abstand von ca. 1 km zu der geplanten WEA, die Ortschaft
Boken. Westlich, unmittelbar angrenzend an den geplanten Windpark verlauft die Bundesautobahn
A20. Im weiteren Umfeld befinden sich weitere dorfliche Splittersiedlungen und Einzelgehofte der Ge-
meinden Klein Zastrow und Neu-, bzw. Alt Negentin.

Bei der geplanten WEA handelt es sich um eine Windparkerweiterung. Stidwestlich der Bundesautob-
ahn A20 befinden sich bereits Windenergieanlagen in Betrieb und nordwestlich der A20 direkt an-
schlieRend an die geplante WEA sind weitere vier WEA geplant, welche im vorliegenden Schattenwur-
fimmissionsgutachten als Vorbelastung Berticksichtigung finden. Das Gelande um die Windenergiean-
lagenstandorte variiert in der Hohe von 20 bis 35 m (iber NN.

Die Angaben zu den Koordinaten der bestehenden und geplanten Windenergieanlagen wurden vom
Fachplaner Energie Engineering Nord GmbH zur Verfligung gestellt [4].

Fiir die Koordinatenangaben in diesem Gutachten findet das System UTM ETRS 89 Zone 33 Anwen-
dung. Die Windenergieanlagenpositionen sind in der nachfolgenden Abbildung 2.1 dargestellt.
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Abbildung 2. 1 WEA Standorte
Blaue Sterne: Bestandsanlagen; Rote(s) Kreuz(e): Neu geplante WEA; Kartenmaterial [3]
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3 Beurteilungsgrundlagen

3.1 Berechnungs- und Beurteilungsverfahren

Die hier zu untersuchenden Immissionen durch direkten Schattenwurf des Rotors kdnnen bei drehen-
dem Rotor storend wirken. Aus der Anzahl der Rotorblatter und der Drehzahl des Rotors ergibt sich
die jeweilige Frequenz mit der wechselnde Lichtverhéltnisse im Schattenbereich auftreten kdnnen. Bei
den gegenwartigen AnlagengrofRen handelt es sich um niedrige Frequenzen im Bereich von ca. 0.5 bis
3 Hz. Die Bund-Lander-Arbeitsgemeinschaft fir Immissionsschutz (LAI) [1] hat die federflihrend vom
staatlichen Umweltamt Schleswig unter Mitarbeit von Fachleuten, Gutachtern, Gewerbeaufsichtsam-
tern und Weiteren erarbeiteten Hinweise zur Ermittlung und Beurteilung der optischen Immissionen
von Windenergieanlagen (WEA-Schattenwurf-Hinweise) [1] im Jahr 2002 als Standard anerkannt. Die
WEA-Schattenwurf-Hinweise enthalten folgende Grenzwerte:

e Die astronomisch maximal mogliche Beschattungsdauer darf maximal 30 Stunden im Jahr und
maximal 30 Minuten am Tag betragen.

e Ein Schattenwurf bei Sonnenstdanden unter 3 ° ist nicht zu berticksichtigen.

e Wenn am Immissionsort aufgrund der Entfernung zur WEA die Sonne zu weniger als 20 %
durch das Rotorblatt verdeckt wird, konnen die dadurch entstehenden Helligkeitsschwankun-
gen (Schatten) vernachlassigt werden.

e Um die Vergleichbarkeit der Ergebnisse zu ermoglichen, wird die Berechnung fiir einen punkt-
formigen Rezeptor von 0.1 m x 0.1 m in ca. 2 m Hohe durchgefihrt.

Die Beschattungsdauer an der umgebenden Bebauung kann fir eine oder mehrere WEA in Abhangig-
keit von Nabenhohe und Rotordurchmesser ermittelt werden. Der Berechnung der astronomisch mog-
liche Beschattungsdauer - dem worst case - liegen folgende Annahmen zu Grunde:

e Es herrscht durchgehender Sonnenschein von Sonnenaufgang bis Sonnenuntergang.
e Die Sonnenstrahlung steht senkrecht zur Rotorkreisflache.
e Die WEA befindet sich permanent in Betrieb.

Zyklische Lichtblitze / Discoeffekte sowie periodischer Schattenwurf sind Immissionen im Sinne des
Bundes-Immissionsschutzgesetzes [2]. Durch Verwendung mittelreflektierender Farben (z.B. RAL
7035-HR) und matten Glanzgraden gemaR DIN 67530/ ISO 2813 kann Lichtblitzen vorgebeugt werden.
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4 Beschreibung der geplanten Windenergieanlage
4.1 Anlagenbeschreibung

Der Auftraggeber plant am Standort die Errichtung und den Betrieb von einer Windenergieanlage des
Herstellers Vestas Wind Systems A/S. Nachfolgend werden die Eckdaten [7] und die Koordinaten der
bericksichtigten Windenergieanlagen zusammengefasst.

Hersteller: Vestas

Anlagentyp: V150-4.0/4.2 MW
Nabenhohe: 166 m
Rotordurchmesser: 150 m

Nennleistung: 4.000 kW / 4.200 kW
Drehzahlbereich: 5.3-16.5 U/min
Maximale Blatttiefe: 4.20m

Blatttiefe bei 90% Radius: 1.40 m

4.2 Position der geplanten Windenergieanlage

Tabelle 4.1 sind die Position [6] und der Anlagentyp mit Nabenhohe der geplanten Windenergieanlage
am Standort Gormin zu entnehmen.

Rotordurch- Naben- Koordinaten Koordinaten Hohe
W-Nr. Typ messer héhe UTM ETRS 89 UTM ETRS 89 liber NN
[m] [m] Zone 33 Ost Zone 33 Nord [m]
w9 V150-4.0/4.2MW 150.0 166.0 390570 5984934 38

Tabelle 4.1: Position der geplanten WEA [6]
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4.3 Vorbelastung

In der weiteren Umgebung sind derzeit 17 Windenergieanlagen in Betrieb, genehmigt oder geplant,
welche als Vorbelastung beriicksichtigt werden missen. In Tabelle 4.2 sind die Windenergieanlagen

mit Typ, Nabenhohe und Position [4] aufgeflihrt.

Rotordurch- Naben- Koordinaten Koordinaten Hohe

Nr. Typ messer héhe UTM ETRS 89 UTM ETRS 89 tiber NN

[m] [m] Zone 33 Ost Zone 33 Nord [m]
w14 Vestas V80-2.0MW 80.0 100.0 389090 5984422 30
W15 Vestas V80-2.0MW 80.0 100.0 389425 5984580 33
W16 Vestas V80-2.0MW 80.0 100.0 388953 5984839 34
w17 Vestas V80-2.0MW 80.0 100.0 388667 5984022 30
w18 Vestas V90-2.0MW 90.0 95.0 389204 5984746 34
W19 Vestas V47-660kW 47.0 65.0 388986 5983707 28
W20 Vestas V47-660kW 47.0 65.0 388691 5983205 20
w21 Vestas V47-660kW 47.0 65.0 388433 5983657 27
W22 Vestas V47-660kW 47.0 65.0 388405 5983476 24
W23 Vestas V47-660kW 47.0 65.0 388320 5983314 22
W24 Enercon E-101 / 3.0MW 101.0 99.0 389101 5984082 30
W25 Vestas V112-3.3MW 112.0 94.0 388721 5983745 27
W26 | Enercon E-126 EP3 4000kW 127.0 135.0 388784 5983458 24
W2 V150-4.0/4.2MW 150.0 166.0 388551 5985811 38
w4 V150-4.0/4.2MW 150.0 166.0 388889 5985560 40
W5 V150-4.0/4.2MW 150.0 166.0 388551 5985811 38
W6 V150-4.0/4.2MW 150.0 166.0 389255 5985262 40

Tabelle 4.2: Position der Bestandsanlagen am Standort [4, 8, 9]
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5 Einwirkungsbereiche der Windenergieanlage und Immissions-
punkte

Als Immissionsorte fir die Schattenwurfprognose wurden die ndchstgelegenen Geb&ude beriicksich-
tigt. Die Auswahl der Immissionsorte wurde anhand einer Standortbesichtigung, sowie der vorliegen-
den Dokumentation vorgenommen. Bei der Standortbesichtigung wurde die bestehende Wohnbebau-
ung mit Angaben aus dem Kartenmaterial abgeglichen und Abweichungen dokumentiert und korri-
giert. Laut den WEA-Schattenwurf-Hinweisen des Landerausschusses fiir Immissionsschutz (LAI) [1]
sind maRgebliche Immissionsorte u.a.:

e Wohnraume

e Schlafrdume, einschlieRlich Ubernachtungsrdume in Beherbergungsstiatten und Bettenrdume
in Krankenhdusern und Sanatorien

e Unterrichtsrdume in Schulen, Hochschulen und dhnlichen Einrichtungen

e Birordaume, Praxisraume, Arbeitsraume, Schulungs- und dhnliche Arbeitsraume

Die nachstgelegene Bebauung, welche diese Kriterien erfillt, ist die Splittersiedlung Neu Negentin
nordostlich, die Siedlungen Alt Negentin 6stlich und Béken siidwestlich der geplanten Anlagen und die
Ortschaften GroR und Klein Zastrow nordwestlich der geplanten Anlagen (siehe Abbildung 5.1). Im
Anschluss wurden nur die Immissionsorte im Einwirkbereich beriicksichtigt, d.h. die Immissionsorte
die innerhalb oder nahe am Rande der Schattenwurf-Isolinie liegen (Siehe Tabelle 5.1).
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Abbildung 5.1: Einwirkbereich der geplanten WEA
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Die Lage und Bezeichnung der Immissionsorte im Einwirkbereich ist in Tabelle 5.1 zusammengefasst.

Koordinaten Koordinaten Héhe iber
Nr. Immissionspunkte UTM ETRS 89 UTM ETRS 89 NN [m]
Zone 33 Ost Zone 33 Nord
101 Neu Negentin, Feldweg 9 390585 5985989 40
102 Neu Negentin, Feldweg 7 390574 5985936 40
103 Neu Negentin, Feldweg 5 390722 5985806 40
104 Neu Negentin, Feldweg 3 390736 5985734 40
105 Neu Negentin, Feldweg 2 390742 5985725 40
106 Neu Negentin, Feldweg 1 390840 5985645 40
107 Neu Negentin, Feldweg 1a 390873 5985628 39
108 Alt Negentin, Dorfstr. 39 391374 5984875 40
109 Alt Negentin, Dorfstr. 34 391101 5984717 40
1010 Alt Negentin, Dorfstr. 32/33 391071 5984671 39
1011 Alt Negentin, Dorfstr. 31 391072 5984625 38
1012 Alt Negentin, Dorfstr. 30 391076 5984588 38
1013 Alt Negentin, Dorfstr. 29 391081 5984561 37
1014 Alt Negentin, Dorfstr. 27 391136 5984450 35
1015 Alt Negentin, Dorfstr. 25 391144 5984420 35
1016 Alt Negentin, Dorfstr. 23 391067 5984357 33
1017 Boken, Dorfstr. 25 388544 5984559 30
1018 Boken, Dorfstr. 22 388435 5984627 30
1019 Boken, Dorfstr. 21a 388402 5984660 31
1020 Boken, Dorfstr. 20 388357 5984706 31
1021 Boken, Dorfstr. 19 388305 5984720 31
1022 Boken, Dorfstr. 14/15 388259 5984720 31
1023 Boken, Dorfstr. 11/12 388204 5984733 31
1024 Boken, Dorfstr. 10 388174 5984730 31
1025 Boken, Dorfstr. 4 388045 5984668 30
1026 Boken, Dorfstr. 3 387980 5984704 30
1027 Boken, Dorfstr. 2 387950 5984696 30
1028 Boken, Dorfstr. 1 387927 5984651 30

Tabelle 5.1: Immissionsorte

Zum Zeitpunkt der Standortbesichtigung handelt es sich bei den 1012, 1021 und 1024 um unbebaute
Grundstiicke.
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6 Rechenergebnisse und Beurteilungen

In den nachfolgenden Tabellen sind die Ergebnisse der Analysen sowohl fiir die Vorbelastung als auch
Zusatz- und Gesamtbelastung der im Einwirkbereich befindlichen Immissionsorte dargestellt. Uber-
schreitungen der Grenzwerte sind fett gekennzeichnet. Im Anhang befinden sich die Ausdrucke der
Berechnung der Vor-, Zusatz- und Gesamtbelastung. Die Angabe zu der meteorologisch wahrscheinli-
chen Beschattungsdauer ist fiir die Genehmigung eines Vorhabens nicht relevant, kann jedoch Betrei-
bern, Betroffenen und Behoérden einen Eindruck liber die zu erwartende tatsachliche Schattenwurfbe-
lastung an den Immissionsorten geben. Hierzu wurde die Sonnenscheinwahrscheinlichkeit der Wetter-
station Heiligendamm [5] herangezogen.

Vorbelastung

Meteorologisch
Astron. max. moégl. Beschattungsdauer wabhrscheinliche
Beschattungsdauer
Nr. Immissionspunkte Anzahl d'er Max. Schat-
Gesamtdauer Tage mit .
in Std/ Jahr Schatten pro te:tc:’a/u.le-z;,gln Sk el
Jahr

101 Neu Negentin, Feldweg 9 23:23 83 0:23 4:44
102 Neu Negentin, Feldweg 7 23:52 83 0:24 4:56
103 Neu Negentin, Feldweg 5 20:12 77 0:22 4:26
104 Neu Negentin, Feldweg 3 20:03 78 0:22 4:30
105 Neu Negentin, Feldweg 2 19:51 77 0:22 4:27
106 Neu Negentin, Feldweg 1 7:20 26 0:21 1:31
107 Neu Negentin, Feldweg 1a 7:07 26 0:21 1:30
108 Alt Negentin, Dorfstr. 39 0:00 0 0:00 0:00
109 Alt Negentin, Dorfstr. 34 0:24 8 0:05 0:04
1010 Alt Negentin, Dorfstr. 32/33 0:30 8 0:05 0:05
1011 Alt Negentin, Dorfstr. 31 0:33 8 0:06 0:06
1012 Alt Negentin, Dorfstr. 30 0:32 8 0:06 0:06
1013 Alt Negentin, Dorfstr. 29 0:34 8 0:06 0:06
1014 Alt Negentin, Dorfstr. 27 0:34 9 0:06 0:06
1015 Alt Negentin, Dorfstr. 25 0:34 8 0:06 0:06
1016 Alt Negentin, Dorfstr. 23 0:45 9 0:08 0:10
1017 Boken, Dorfstr. 25 92:45 225 0:34 16:33
1018 Boken, Dorfstr. 22 107:36 268 0:35 22:50
1019 Boken, Dorfstr. 21a 91:32 259 0:33 19:12
1020 Boken, Dorfstr. 20 79:25 248 0:31 16:31
1021 Boken, Dorfstr. 19 84:22 256 0:30 17:42
1022 Boken, Dorfstr. 14/15 87:41 263 0:32 18:20
1023 Boken, Dorfstr. 11/12 89:16 267 0:32 18:53
1024 Boken, Dorfstr. 10 89:06 270 0:31 18:48
1025 Boken, Dorfstr. 4 95:13 282 0:42 17:54
1026 Boken, Dorfstr. 3 84:47 277 0:42 15:15
1027 Boken, Dorfstr. 2 82:05 265 0:41 14:20
1028 Boken, Dorfstr. 1 86:45 294 0:40 15:30

Tabelle 6.1: Analyseergebnisse Vorbelastung
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Zusatzbelastung

Meteorologisch
Astron. max. mogl. Beschattungsdauer wahrscheinliche
Beschattungsdauer
Nr. Immissionspunkte Gesamtdaer A::::I;;r Max. Scha't-
in Std/ Jahr Schatten pro te::::/u::gm Sl el
Jahr

101 Neu Negentin, Feldweg 9 18:43 60 0:25 2:13
102 Neu Negentin, Feldweg 7 17:52 54 0:26 2:12
103 Neu Negentin, Feldweg 5 12:42 40 0:25 1:54
104 Neu Negentin, Feldweg 3 12:20 38 0:25 2:03
105 Neu Negentin, Feldweg 2 12:16 38 0:25 2:04
106 Neu Negentin, Feldweg 1 10:36 34 0:24 2:00
107 Neu Negentin, Feldweg 1a 10:04 32 0:24 1:56
108 Alt Negentin, Dorfstr. 39 5:54 24 0:19 1:29
109 Alt Negentin, Dorfstr. 34 8:58 32 0:22 2:27
1010 Alt Negentin, Dorfstr. 32/33 9:24 32 0:23 2:37
1011 Alt Negentin, Dorfstr. 31 9:40 32 0:23 2:42
1012 Alt Negentin, Dorfstr. 30 9:40 34 0:23 2:41
1013 Alt Negentin, Dorfstr. 29 9:39 32 0:22 2:40
1014 Alt Negentin, Dorfstr. 27 9:21 34 0:22 2:39
1015 Alt Negentin, Dorfstr. 25 9:19 33 0:22 2:40
1016 Alt Negentin, Dorfstr. 23 11:04 39 0:23 3:18
1017 Boken, Dorfstr. 25 38:04 97 0:33 12:02
1018 Boken, Dorfstr. 22 20:34 53 0:30 6:32
1019 Boken, Dorfstr. 21a 18:14 47 0:30 5:44
1020 Boken, Dorfstr. 20 16:02 44 0:29 4:54
1021 Boken, Dorfstr. 19 14:21 40 0:27 4:19
1022 Boken, Dorfstr. 14/15 13:14 39 0:26 3:57
1023 Boken, Dorfstr. 11/12 11:55 36 0:25 3:33
1024 Boken, Dorfstr. 10 11:29 36 0:25 3:25
1025 Boken, Dorfstr. 4 9:41 34 0:23 2:53
1026 Boken, Dorfstr. 3 8:39 32 0:22 2:33
1027 Boken, Dorfstr. 2 8:10 29 0:22 2:25
1028 Boken, Dorfstr. 1 8:10 30 0:21 2:26

Tabelle 6.2: Analyseergebnisse Zusatzbelastung
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Gesamtbelastung

Meteorologisch
Astron. max. mogl. Beschattungsdauer wahrscheinliche
Beschattungsdauer
Nr. Immissionspunkte Anzahl d.er Max. Schat-
Gesamtdauer Tage mit .
in Std/ Jahr Schatten pro te::::/u::gm Sl el
Jahr

101 Neu Negentin, Feldweg 9 42:06 143 0:25 6:51
102 Neu Negentin, Feldweg 7 41:44 137 0:26 7:01
103 Neu Negentin, Feldweg 5 32:54 117 0:25 6:17
104 Neu Negentin, Feldweg 3 32:23 116 0:25 6:29
105 Neu Negentin, Feldweg 2 32:07 115 0:25 6:28
106 Neu Negentin, Feldweg 1 17:56 60 0:24 3:27
107 Neu Negentin, Feldweg 1a 17:11 58 0:24 3:21
108 Alt Negentin, Dorfstr. 39 5:54 24 0:19 1:25
109 Alt Negentin, Dorfstr. 34 9:22 40 0:22 2:25
1010 Alt Negentin, Dorfstr. 32/33 9:54 40 0:23 2:35
1011 Alt Negentin, Dorfstr. 31 10:13 40 0:23 2:41
1012 Alt Negentin, Dorfstr. 30 10:12 42 0:23 2:40
1013 Alt Negentin, Dorfstr. 29 10:13 40 0:22 2:39
1014 Alt Negentin, Dorfstr. 27 9:55 43 0:22 2:38
1015 Alt Negentin, Dorfstr. 25 9:53 41 0:22 2:40
1016 Alt Negentin, Dorfstr. 23 11:49 48 0:23 3:19
1017 Boken, Dorfstr. 25 122:42 287 0:41 25:21
1018 Boken, Dorfstr. 22 127:28 291 0:40 28:53
1019 Boken, Dorfstr. 21a 105:11 275 0:37 23:15
1020 Boken, Dorfstr. 20 85:08 256 0:31 18:10
1021 Boken, Dorfstr. 19 87:33 262 0:30 18:39
1022 Boken, Dorfstr. 14/15 90:00 267 0:32 19:02
1023 Boken, Dorfstr. 11/12 91:11 269 0:32 19:28
1024 Boken, Dorfstr. 10 90:56 272 0:31 19:22
1025 Boken, Dorfstr. 4 97:53 284 0:42 18:42
1026 Boken, Dorfstr. 3 86:58 281 0:42 15:54
1027 Boken, Dorfstr. 2 84:12 270 0:41 14:58
1028 Boken, Dorfstr. 1 89:17 298 0:40 16:15

Tabelle 6:3: Analyseergebnisse Gesamtbelastung

Der Grenzwert fiir die astronomisch maximal mégliche Schattenwurfdauer von 30 Stunden pro Jahr
und/oder 30 Minuten pro Tag der Gesamtbelastung wird an den Immissionsorten 101 bis 105 und 1017
bis 1028 (iberschritten. Die meteorlogisch wahrscheinliche Beschattungsdauer in Stunden / Jahr wird
an 12 Immissionsort (iberschritten.
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7 Zusammenfassung

Fiir das Genehmigungsverfahren nach dem BImSchG [2] ist der Nachweis der Einhaltung der gesetzli-
chen Grenzwerte fiir die Schattenwurfimmissionen zu fihren.

Die durchgefiihrten Berechnungen kommen zu dem Ergebnis, dass bei der Gesamtbelastung der
Grenzwert fur die astronomisch maximal mogliche Schattenwurfdauer von 30 Stunden pro Jahr und/o-
der 30 Minuten pro Tag an den Immissionsorten 101 bis 105 und 1017 bis 1028 liberschritten wird.

Zum Zeitpunkt der Standortbesichtigung handelt es sich bei den 1012, 1021 und 1024 um unbebaute
Grundstiicke, somit kdnnen die Immissionsorte 1012, 1021 und 1024 aus der Betrachtung bzw. nach-
folgender Schlussfolgerung ausgenommen werden solange sichergestellt ist, dass bei einer spateren
Bebauung zu Wohnzwecken nachtraglich entsprechende Schutzvorkehrungen getroffen werden.

Auf Grund der bereits durch die Vorbelastung ausgeschopften Grenzwerte an den Immissionsorten
1017 bis 1028 darf die geplante Anlage an diesen Immissionsorten keinen weiteren Schattenwurf ver-
ursachen, d.h. an den Immissionsorten 101 bis 105 und 1017 bis 1028 muss die Rotorschattenwurf-
dauer durch den Einsatz eines Schattenwurfabschaltmoduls entsprechend der vorgenannten Empfeh-
lungen begrenzt werden. Dieses Modul schaltet die WEA ab, wenn an den relevanten Immissionsorten
die vorgegebenen Grenzwerte erreicht sind. Da der Grenzwert von 30 Stunden pro Kalenderjahr auf
Grundlage der astronomisch moglichen Beschattung entwickelt wurde, ist flr die Schattenwurfab-
schaltautomatik der Wert fiir die tatsachliche, meteorologische Schattendauer von 8 Stunden pro Ka-
lenderjahr zu beriicksichtigen. Ferner ist der Tatsache Rechnung zu tragen, dass sich die Zeitpunkte fir
den Schattenwurf jedes Jahr leicht verschieben. Hier muss die Abschaltung auf dem realen Sonnen-
stand basieren.

Die Genehmigung sollte mit der Auflage eines Einsatzes eines Schattenwurfabschaltmoduls erteilt wer-
den.

117-SCHATTEN-2018-34
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Anhang 1 / Ubersichtskarten der Gesamtbelastung mit Iso-Schattenlinien

Projekt:

Windeignungsgebiet Gormin

Lizenzierter Anwender:

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

J L

André Gefke / andre.gefke@i17-wind.de
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25/08/2018 13:46/3.1.633
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Karte: DGD_Topo , MaBstab 1:30,000, Mitte: UTM (north)-ETRS89 Zone: 33 Ost: 389,240 Nord: 5,985,586
A Neue WEA ¥ Existierende WEA & Schattenrezeptor

Héhe der Schattenkarte: Hohenlinien: 150911_GéDeDa_SRTM.map (6)
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Anhang 2 / Hauptergebnis Berechnungsergebnisse der Vorbelastung
117 Wind GmbH & Co. KG | B ¥

Windeignungsgebiet Gormin m

Am Westersielzug 11
DE-25840 Friedrichstadt

André Gefke / andre.gefke@il17-wind.de

Berechnet:

25/08/2018 13:40/3.1.633

SHADOW - Hauptergebnis

Berechnung: VB
Voraussetzungen fiir Berechnung des Schattenwurfs

Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle

Minimale relevante Sonnenhdhe Uber Horizont 3@
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsstunden ermittelt aus WEA in Berechnung und Windverteilung:
Terraindaten: WAsP (23)

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
403 491 532 461 592 595 554 824 1,167 1,137 803 557 8,117
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

Eine WEA wird nicht berticksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:

Verwendete Hohenlinien: Héhenlinien: 150911_GéDeDa_SRTM.map (6)
Hindernisse in Berechnung verwendet

Augenhéhe: 1.5 m

Rasterauflésung: 10.0 m

Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 33

MaBstab 1:50,000
& Schattenrezeptor

% Existierende WEA

WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Aktuell Hersteller Typ Nenn-  Rotor- Nabenhdéhe Beschatt.- U/min
leistung durchmesser Bereich
[m] (kw]  [m] [m] [m]  [U/min]
1 389,090 5,984,422 30.0 Wi4 Ja VESTAS  Vv80-2.0MW-2,000 2,000 80.0 100.0 1,581 16.7
2 389,425 5,984,580 33.0 W15 Ja VESTAS  Vv80-2.0MW-2,000 2,000 80.0 100.0 1,581 16.7
3 388,953 5,984,839 33.7 W16 Ja VESTAS  Vv80-2.0MW-2,000 2,000 80.0 100.0 1,581 16.7
4 388,667 5,984,022 30.0 W17 Ja VESTAS  Vv80-2.0MW-2,000 2,000 80.0 100.0 1,581 16.7
5 389,204 5,984,746 34.0 W18 Ja VESTAS  V90-2,000 2,000 90.0 95.0 1,506 14.9
6 388,986 5,983,707 27.8 W19 Nein VESTAS V47-660/200 660 47.0 65.0 829 26.0
7 388,691 5,983,205 20.0 W20 Nein  VESTAS V47-660/200 660 47.0 65.0 829 26.0
8 388,433 5,983,657 26.5 W21 Nein  VESTAS V47-660/200 660 47.0 65.0 829 26.0
9 388,405 5,983,476 24.0 W22 Nein  VESTAS V47-660/200 660 47.0 65.0 829 26.0
10 388,320 5,983,314 21.6 W23 Nein  VESTAS V47-660/200 660 47.0 65.0 829 26.0
11 389,101 5,984,082 30.0 W24 Ja ENERCON E-101-3,050 3,050 101.0 99.0 2,216 14.5
12 388,721 5,983,745 27.2 W25 Ja VESTAS  V112-3.3 Gridstreame-3,300 3,300 112.0 94.0 1,714 12.0
13 388,784 5,983,458 24.4 W26 Nein ENERCON E-126 EP3 TES 4000-4,000 4,000 127.0 135.0 1,746 12.4
14 388,949 5,985,933 40.0 W2 Ja VESTAS  V150-4.2MW-4,200 4,200 150.0 166.0 1,901 10.4
15 388,551 5,985,811 38.0 W4 Ja VESTAS  V150-4.2MW-4,200 4,200 150.0 166.0 1,901 10.4
16 388,889 5,985,560 39.8 W5 Ja VESTAS  V150-4.2MW-4,200 4,200 150.0 166.0 1,901 10.4
17 389,255 5,985,262 40.0 W6 Ja VESTAS  V150-4.2MW-4,200 4,200 150.0 166.0 1,901 10.4
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Ho6he Hoéhe Azimutwinkel Neigung des  Ausrichtungsmodus
tber Grund  (von Sud) Fensters
[m] [m] [m] [m] [Fl Il
A 101 390,585 5,985,989 40.0 0.1 0.1 2.0 ; 0.0 "Gewachshaus-Modus"
B 102 390,574 5,985,936 40.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
C103 390,722 5,985,806 40.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
D 104 390,736 5,985,734 40.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
E 105 390,742 5,985,725 40.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
F 106 390,840 5,985,645 39.7 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
G 107 390,873 5,985,628 394 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
H 108 391,374 5,984,875 40.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
1109 391,101 5,984,717 40.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

(Fortsetzung néchste Seite)...
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Projekt: Lizenzierter Anwender: 1
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG Wind

Am Westersielzug 11
DE-25840 Friedrichstadt

iﬂgrnszGefke / andre.gefke@i17-wind.de
25/08/2018 13:40/3.1.633
SHADOW - Hauptergebnis
Berechnung: VB
...(Fortsetzung von letzter Seite)

Nr. Name Ost Nord Z Breite Hohe Hohe Azimutwinkel Neigung des  Ausrichtungsmodus
tber Grund  (von Siid) Fensters
[m] [m] [m] [m] [°1 [°1

JI010 391,071 5984671 39.1 0.1 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
K1011 391,072 5,984,625 38.2 0.1 0.1 2.0 0.0 0.0 "Gewéachshaus-Modus"
L1012 391,076 5,984,588 37.5 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
MI013 391,081 5984561 371 0.1 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
N I014 391,136 5,984,450 35.4 01 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
01015 391,144 5984,420 349 0.1 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
PIO16 391,067 5,984,357 33.1 0.1 0.1 2.0 0.0 0.0 "Gewdchshaus-Modus"
QIO17 388,544 5984,559 30.0 0.1 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
RI018 388,435 5,984,627 30.4 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
S1019 388,402 5,984,660 30.7 0.1 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
TI020 388,357 5,984,706 31.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
UI021 388,305 5,984,720 31.1 0.1 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
V1022 388,259 5984720 31.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
W I023 388,204 5984733 31.0 0.1 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
X 1024 388,174 5,984,730 30.9 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
Y1025 388,045 5,984,668 300 0.1 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
Z 1026 387,980 5,984,704 30.2 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
AA 1027 387,950 5,984,696 30.0 0.1 01 2.0 0.0 0.0 "Gewéchshaus-Modus"
AB 1028 387,927 5,984,651 30.0 0.1 0.1 2.0 0.0 0.0 "Gewéachshaus-Modus"

Berechnungsergebnisse

Schattenrezeptor

astron. max. mogl. Beschattungsdauer met. wahrsch. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/a Max.Schatten Stunden/Jahr

Stunden/Tag
[Std/Jahr] [Tage/Jahr] [Std/Tag] [Std/Jahr]
A 101 23:23 83 0:23 4:44
B 102 23:52 83 0:24 4:56
C 103 20:12 77 0:22 4:26
D 104 20:03 78 0:22 4:30
E 105 19:51 77 0:22 4:27
F 106 7:20 26 0:21 1:31
G 107 7:07 26 0:21 1:30
H 108 0:00 0 0:00 0:00
1109 0:24 8 0:05 0:04
J 1010 0:30 8 0:05 0:05
K 1011 0:33 8 0:06 0:06
L 1012 0:32 8 0:06 0:06
M 1013 0:34 8 0:06 0:06
N 1014 0:34 9 0:06 0:06
0 1015 0:34 8 0:06 0:06
P 1016 0:45 9 0:08 0:10
QIo17 92:45 225 0:34 16:33
R 1018 107:36 268 0:35 22:50
S 1019 91:32 259 0:33 19:12
T 1020 79:25 248 0:31 16:31
U 1021 84:22 256 0:30 17:42
V 1022 87:41 263 0:32 18:20
W 1023 89:16 267 0:32 18:53
X 1024 89:06 270 0:31 18:48
Y 1025 95:13 282 0:42 17:54
Z 1026 84:47 277 0:42 15:15
AA 1027 82:05 265 0:41 14:20
AB 1028 86:45 294 0:40 15:30

Gesamtmenge der max. mdgl. Beschattung an Rezeptoren pro WEA
Nr. Name Maximal Erwartet
[Std/Jahr] [Std/Jahr]
1wi4 38:37 7:43
2 Wi5 19:47 4:42
3 W16 90:03 26:41
4 W17 117:00 10:18

(Fortsetzung nédchste Seite)...
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Projekt: Lizenzierter Anwender: 1
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG %
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

iggrné‘:Gefke / andre.gefke@i17-wind.de
25/08/2018 13:40/3.1.633
SHADOW - Hauptergebnis
Berechnung: VB

...(Fortsetzung von letzter Seite)

Nr. Name Maximal Erwartet
[Std/Jahr] [Std/Jahr]
51:57 14:4

5wis 8
6 W19 0:00 0:00
7 W20 0:00 0:00
8 w21 0:00 0:00
9 W22 0:00 0:00
10 w23 0:00 0:00

11 w24 45:12 6:25
12 W25 34:51 3:02
13 W26 24:43 2:00
14 W2 20:22 4:55
15 w4 0:00 0:00
16 W5 18:12 3:56
17 W6 84:48 21:42

Summen in Rezeptortabelle und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.
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Projekt:

Windeignungsgebiet Gormin

SHADOW - Hauptergebnis

Berechnung: ZB / Einwirkbereich
Voraussetzungen fiir Berechnung des Schattenwurfs

Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle

Minimale relevante Sonnenhdhe Uber Horizont 3@
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsstunden ermittelt aus WEA in Berechnung und Windverteilung:
Terraindaten: WAsP (23)

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
424 516 559 484 622 625 581 869 1,227 1,195 844 585 8,530
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

Eine WEA wird nicht berticksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:

Verwendete Hohenlinien: Héhenlinien: 150911_GéDeDa_SRTM.map (6)
Hindernisse in Berechnung verwendet

Augenhéhe: 1.5 m

Rasterauflésung: 10.0 m

Alle Koordinatenangaben in:

Anhang 3 / Hauptergebnis Berechnungsergebnisse der Zusatzbelastung

Lizenzierter Anwender:

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

17
/I Wind )

André Gefke / andre.gefke@il17-wind.de

Berechnet:

25/08/2018 13:36/3.1.633

MaBstab 1:50,000

UTM (north)-ETRS89 Zone: 33 A Neue WEA 0 Schattenrezeptor
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Aktuell Hersteller Typ Nenn- leistung Rotor- Nabenhohe Beschatt.- U/min
durchmesser Bereich
[m] (kW] [m] [m] [m]  [U/min]
1 389,570 5,984,934 37.6 W9 Ja VESTAS V150-4.2MW-4,200 4,200 150.0 166.0 1,901 10.4
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Ho6he Hohe Azimutwinkel Neigung des  Ausrichtungsmodus
tber Grund  (von Sud) Fensters
[m] [m] [m] [m] [°] [°]
A 101 390,585 5,985,989 40.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
B 102 390,574 5,985,936 40.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
C103 390,722 5,985,806 40.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
D 104 390,736 5,985,734 40.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
E 105 390,742 5,985,725 40.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
F 106 390,840 5,985,645 39.7 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
G 107 390,873 5,985,628 394 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
H 108 391,374 5,984,875 40.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
I 109 391,101 5,984,717 40.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
J 1010 391,071 5,984,671 39.1 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
K 1011 391,072 5,984,625 38.2 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
L 1012 391,076 5,984,588 37.5 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
M I013 391,081 5,984,561 37.1 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
N I014 391,136 5,984,450 35.4 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
01015 391,144 5,984,420 34.9 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
P 1016 391,067 5,984,357 33.1 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
QI017 388,544 5,984,559 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
RIO18 388,435 5,984,627 304 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
S1019 388,402 5,984,660 30.7 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
T 1020 388,357 5,984,706 31.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
U 1021 388,305 5,984,720 31.1 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
V1022 388,259 5,984,720 31.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
W 1023 388,204 5,984,733 31.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
X 1024 388,174 5,984,730 30.9 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
Y 1025 388,045 5,984,668 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

(Fortsetzung néchste Seite)...
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17
/I Wind”

Projekt: Lizenzierter Anwender: 1
Windeignungsgebiet Gormin I17-Wind GmbH & Co. KG Wind

Am Westersielzug 11
DE-25840 Friedrichstadt
André Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:36/3.1.633
SHADOW - Hauptergebnis
Berechnung: ZB / Einwirkbereich
...(Fortsetzung von letzter Seite)

Nr. Name Ost Nord Z Breite Hohe Hohe Azimutwinkel Neigung des  Ausrichtungsmodus
tber Grund  (von Siid) Fensters
[m] [m] [m] [m] [°1 [°1

Z1026 387,980 5,984,704 30.2 0.1 0.1 2.0 0.0 0.0 "Gewdchshaus-Modus"
AA 1027 387,950 5,984,696 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
AB 1028 387,927 5,984,651 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
Berechnungsergebnisse
Schattenrezeptor

astron. max. mogl. Beschattungsdauer met. wahrsch. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/a Max.Schatten Stunden/Jahr

Stunden/Tag
[Std/Jahr] [Tage/Jahr] [Std/Tag] [Std/Jahr]
A 101 18:43 60 0:25 2:13
B 102 17:52 54 0:26 2:12
C 103 12:42 40 0:25 1:54
D 104 12:20 38 0:25 2:03
E 105 12:16 38 0:25 2:04
F 106 10:36 34 0:24 2:00
G 107 10:04 32 0:24 1:56
H 108 5:54 24 0:19 1:29
1109 8:58 32 0:22 2:27
J 1010 9:24 32 0:23 2:37
K 1011 9:40 32 0:23 2:42
L 1012 9:40 34 0:23 2:41
M 1013 9:39 32 0:22 2:40
N 1014 9:21 34 0:22 2:39
0 1015 9:19 33 0:22 2:40
P 1016 11:04 39 0:23 3:18
QI017 38:04 97 0:33 12:02
R 1018 20:34 53 0:30 6:32
S 1019 18:14 47 0:30 5:44
T 1020 16:02 44 0:29 4:54
U 1021 14:21 40 0:27 4:19
V 1022 13:14 39 0:26 3:57
W 1023 11:55 36 0:25 3:33
X 1024 11:29 36 0:25 3:25
Y 1025 9:41 34 0:23 2:53
Z 1026 8:39 32 0:22 2:33
AA 1027 8:10 29 0:22 2:25
AB 1028 8:10 30 0:21 2:26
Gesamtmenge der max. mdgl. Beschattung an Rezeptoren pro WEA
Nr. Name Maximal Erwartet
[Std/Jahr] [Std/Jahr]
1w9 171:18 43:04
Summen in Rezeptortabelle und WEA-Tabelle konnen sich da eine WEA gleic jtig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
zwe/ oder mehr WEA beschattet werden kann.
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17
I Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Hauptergebnis

Berechnung: GB
Voraussetzungen fiir Berechnung des Schattenwurfs

Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle

Anhang 4 / Berechnungsergebnisse der Gesamtbelastung / Detaillierte Ergebnisse

Lizenzierter Anwender:

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

17
/I Wind )

André Gefke / andre.gefke@i17-wind.de

Berechnet:

25/08/2018 13:46/3.1.633

Minimale relevante Sonnenhdhe Uber Horizont 3@
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsstunden ermittelt aus WEA in Berechnung und Windverteilung:
Terraindaten: WAsP (23)

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

Eine WEA wird nicht berticksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:

Verwendete Hohenlinien: Héhenlinien: 150911_GéDeDa_SRTM.map (6)
Hindernisse in Berechnung verwendet

Augenhéhe: 1.5 m

Rasterauflésung: 10.0 m

Alle Koordinatenangaben in:

MaBstab 1:50,000

UTM (north)-ETRS89 Zone: 33 A Neue WEA * Existierende WEA (s Schattenrezeptor
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Aktuell Hersteller Typ Nenn-  Rotor- Nabenhohe Beschatt.- U/min
leistung durchmesser Bereich
[m] [kw]  [m] [m] [m]  [U/min]
1 389,570 5,984,934 37.6 W9 Ja VESTAS  V150-4.2MW-4,200 4,200 150.0 166.0 1,901 10.4
2 389,090 5,984,422 30.0 W14 Ja VESTAS  V80-2.0MW-2,000 2,000 80.0 100.0 1,581 16.7
3 389,425 5,984,580 33.0 W15 Ja VESTAS  V80-2.0MW-2,000 2,000 80.0 100.0 1,581 16.7
4 388,953 5,984,839 33.7 W16 Ja VESTAS  V80-2.0MW-2,000 2,000 80.0 100.0 1,581 16.7
5 388,667 5,984,022 30.0 W17 Ja VESTAS  V80-2.0MW-2,000 2,000 80.0 100.0 1,581 16.7
6 389,204 5,984,746 34.0 W18 Ja VESTAS  V90-2,000 2,000 90.0 95.0 1,506 14.9
7 388,986 5,983,707 27.8 W19 Nein VESTAS V47-660/200 660 47.0 65.0 829 26.0
8 388,691 5,983,205 20.0 W20 Nein VESTAS V47-660/200 660 47.0 65.0 829 26.0
9 388,433 5,983,657 26.5 W21 Nein VESTAS V47-660/200 660 47.0 65.0 829 26.0
10 388,405 5,983,476 24.0 W22 Nein VESTAS V47-660/200 660 47.0 65.0 829 26.0
11 388,320 5,983,314 21.6 W23 Nein  VESTAS V47-660/200 660 47.0 65.0 829 26.0
12 389,101 5,984,082 30.0 W24 Ja ENERCON E-101-3,050 3,050 101.0 99.0 2,216 14.5
13 388,721 5,983,745 27.2 W25 Ja VESTAS  V112-3.3 Gridstreame-3,300 3,300 112.0 94.0 1,714 12.0
14 388,784 5,983,458 24.4 W26 Nein ENERCON E-126 EP3 TES 4000-4,000 4,000 127.0 135.0 1,746 12.4
15 388,949 5,985,933 40.0 W2 Ja VESTAS  V150-4.2MW-4,200 4,200 150.0 166.0 1,901 10.4
16 388,551 5,985,811 38.0 W4 Ja VESTAS  V150-4.2MW-4,200 4,200 150.0 166.0 1,901 10.4
17 388,889 5,985,560 39.8 W5 Ja VESTAS  V150-4.2MW-4,200 4,200 150.0 166.0 1,901 10.4
18 389,255 5,985,262 40.0 W6 Ja VESTAS  V150-4.2MW-4,200 4,200 150.0 166.0 1,901 10.4
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hohe Hohe Azimutwinkel Neigung des  Ausrichtungsmodus
Uber Grund  (von Sud) Fensters
[m] [m] [m] [m] [°] [°]
A IO1 390,585 5,985,989 40.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
B 102 390,574 5,985,936 40.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
C 103 390,722 5,985,806 40.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
D 104 390,736 5,985,734 40.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
E 105 390,742 5,985,725 40.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
F 106 390,840 5,985,645 39.7 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
G 107 390,873 5,985,628 39.4 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

(Fortsetzung néchste Seite)...
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17
/I Wind”

Projekt: Lizenzierter Anwender: 1
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG Wind

Am Westersielzug 11
DE-25840 Friedrichstadt

iﬂgrnszGefke / andre.gefke@i17-wind.de
25/08/2018 13:46/3.1.633
SHADOW - Hauptergebnis
Berechnung: GB
...(Fortsetzung von letzter Seite)

Nr. Name Ost Nord Z Breite Hohe Hohe Azimutwinkel Neigung des  Ausrichtungsmodus
tber Grund  (von Siid) Fensters
[m] [m] [m] [m] [°1 [°]
H 108 391,374 5,984,875 40.0 0.1 0.1 2.0 0.0 0.0 "Gewdchshaus-Modus"
1109 391,101 5,984,717 40.0 0.1 0.1 2.0 0.0 0.0 "Gewéachshaus-Modus"
J1010 391,071 5,984,671 39.1 0.1 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
KI011 391,072 5,984,625 382 0.1 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
L1012 391,076 5,984,588 37.5 01 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
MIO13 391,081 5984561 371 0.1 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
N I014 391,136 5,984,450 35.4 0.1 0.1 2.0 0.0 0.0 "Gewdchshaus-Modus"
01015 391,144 5984,420 349 0.1 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
PIO16 391,067 5,984,357 33.1 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
QIO17 388,544 5,984,559 30.0 0.1 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
RI018 388,435 5,984,627 30.4 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
S1I019 388,402 5,984,660 30.7 0.1 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
TI1020 388,357 5,984,706 31.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
UI021 388,305 5,984,720 31.1 0.1 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
V1022 388,259 5,984,720 31.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
W 1023 388,204 5,984,733 31.0 0.1 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
X 1024 388,174 5,984,730 30.9 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
Y 1025 388,045 5,984,668 30.0 0.1 01 2.0 0.0 0.0 "Gewéchshaus-Modus"
Z1026 387,980 5,984,704 30.2 0.1 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
AA 1027 387,950 5,984,696 30.0 0.1 0.1 2.0 0.0 0.0 "Gewéchshaus-Modus"
AB 1028 387,927 5,984,651 30.0 0.1 0.1 2.0 0.0 0.0 "Gewéachshaus-Modus"
Berechnungsergebnisse
Schattenrezeptor

astron. max. mogl. Beschattungsdauer met. wahrsch. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/a Max.Schatten Stunden/Jahr

Stunden/Tag
[Std/Jahr] [Tage/Jahr] [Std/Tag] [Std/Jahr]
A IO1 42:06 143 0:25 6:51
B 102 41:44 137 0:26 7:01
C103 32:54 117 0:25 6:17
D 104 32:23 116 0:25 6:29
E 105 32:07 115 0:25 6:28
F 106 17:56 60 0:24 3:27
G 107 17:11 58 0:24 3:21
H 108 5:54 24 0:19 1:25
1109 9:22 40 0:22 2:25
] 1010 9:54 40 0:23 2:35
K 1011 10:13 40 0:23 2:41
L 1012 10:12 42 0:23 2:40
M 1013 10:13 40 0:22 2:39
N I014 9:55 43 0:22 2:38
0 1015 9:53 41 0:22 2:40
P 1016 11:49 48 0:23 3:19
Q1017 122:42 287 0:41 25:21
R I018 127:28 291 0:40 28:53
S 1019 105:11 275 0:37 23:15
T 1020 85:08 256 0:31 18:10
U 1021 87:33 262 0:30 18:39
V 1022 90:00 267 0:32 19:02
W 1023 91:11 269 0:32 19:28
X 1024 90:56 272 0:31 19:22
Y 1025 97:53 284 0:42 18:42
Z 1026 86:58 281 0:42 15:54
AA 1027 84:12 270 0:41 14:58
AB 1028 89:17 298 0:40 16:15

Gesamtmenge der max. mdgl. Beschattung an Rezeptoren pro WEA
Nr. Name Maximal Erwartet
[Std/Jahr] [Std/Jahr]
1w9 171:18 41:05
2 W14 38:37 7:44

(Fortsetzung nédchste Seite)...
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/I Wind”

Projekt:

Windeignungsgebiet Gormin

SHADOW - Hauptergebnis
Berechnung: GB

...(Fortsetzung von letzter Seite)

Nr. Name

3 wis
4 W16
5 w17
6 W18
7 W19
8 W20
9 w21
10 w22
11 w23
12 w24
13 W25
14 W26
15 w2
16 W4
17 W5
18 W6

Summen in Rezeptortabelle und WEA-Tabelle kénnen sich
2wei oder mehr WEA beschattet werden kann.
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Maximal  Erwartet
[Std/Jahr] [Std/Jahr]
19:47 4:43
90:03 26:46
117:00 10:20
51:57 14:51
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
45:12 6:26
34:51 3:02
24:43 2:00
20:22 4:56
0:00 0:00
18:12 3:57
84:48 21:45

Lizenzierter Anwender: 1

I17-Wind GmbH & Co. KG % 2 ;)
Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von

spg2081352/3 - WiNdPRO .



17
4 Wind

Projekt:

Wihdeignungsgebiet Gormin

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: A - 101
Voraussetzungen fiir Berechnung des Schattenwurfs

1

2

3

IS

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
astr.max.mégl.Beschattung
Red.Sonnenscheinwahrsch.
Reduktion Betriebsdauer
Reduktion Windrichtung

Gesamte Reduktion
Met.wahrsch.Beschattung

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

|Januar

| 08:26
15:55
08:26
15:56
08:26
| 15:57
| 08:26
| 15:58

| 16:44
| 249
|
|
|
|
|
|

556
0.17
0.93
0.67
0.11

59

Tag im Monat  Sonnenaufgang
Sonnenuntergang (SS:MM)

15:10 (1)
15:15 (1)
15:09 (1)
15:17 (1)
15:08 (1)
15:19 (1)
15:08 (1)
15:21 (1)
15:07 (1)
15:22 (1)
15:07 (1)
15:22 (1)
15:06 (1)
15:23 (1)
15:06 (1)
15:24 (1)
15:07 (1)
15:26 (1)
15:07 (1)
15:27 (1)
15:06 (1)
15:28 (1)
15:06 (1)
15:28 (1)
15:06 (1)
15:29 (1)
15:06 (1)
15:29 (1)
15:06 (1)
15:30 (1)
15:07 (1)
15:31 (1)
15:06 (1)
15:31 (1)
15:07 (1)
15:32 (1)
15:07 (1)
15:31 (1)
15:07 (1)
15:32 (1)
15:07 (1)
15:32(1)
15:09 (1)
15:32 (1)
15:09 (1)
15:32 (1)
15:10 (1)
15:32 (1)
15:11 (1)
15:32 (1)
15:11 (1)
15:31 (1)
15:12 (1)
15:30 (1)
15:15 (1)
15:30 (1)
15:17 (1)
15:28 (1)

(S5:MM)

| Februar

| 07:56
16:46
07:54
16:48
07:52
| 16:50
| 07:51
| 16:52
| 07:49
16:54
07:47
16:56
07:45
16:58
07:43
| 17:00
] 07:41
| 17:02
| 07:39
17:05
07:37
17:07
07:35
17:09
107:33
17:11
07:31
17:13
07:29
| 17:15
] 07:27
|17:17
| 07:25
| 17:19
| 07:23
117:21
] 07:21
117:23
07:18
17:25
07:16
17:27
| 07:14
| 17:29
| 07:12
117:31
| 07:09
|17:33
07:07
17:35
07:05
17:37
| 07:03
| 17:39
07:00
17:41

10
14
17
19
21
22
22
23
23
23
22
20
19
16
12

290
0.24
0.93
0.70
0.15

45

15:21 (1)
15:24 (1)

16:22 (18)
16:32 (18)
16:20 (18)
16:34 (18)
16:19 (18)
16:36 (18)
16:17 (18)
16:36 (18)
16:16 (18)
16:37 (18)
16:16 (18)
16:38 (18)
16:16 (18)
16:38 (18)
16:16 (18)
16:39 (18)
16:15 (18)
16:38 (18)
16:15 (18)
16:38 (18)
16:16 (18)
16:38 (18)
16:16 (18)
16:36 (18)
16:17 (18)
16:36 (18)
16:19 (18)
16:35 (18)
16:20 (18)
16:32 (18)
16:24 (18)
16:28 (18)

Minuten mit Schatten

|Mirz

| 06:58
17:43
06:56
17:45
06:53
17:46
| 06:51
| 17:48

Zeitpunkt (SS5:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

Schattenwurf-Immissionsgutachten Windpark Gérmin

Lizenzierter Anwender:

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

J Wind?

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Jan Feb Mar
1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Apr

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

21

21

21

20

031
0.93
0.68
0.20

75

Mai

Jun  Jul Aug

| April | Mai
| 06:42 18:39 (15) | 05:33
19:41 15 18:54 (15) | 20:37
06:40 18:41 (15) | 05:31
19:43 11 18:52 (15) | 20:39
17:11 (17) | 06:37 05:29
17:19 (17) | 19:45 20:41
17:08 (17) | 06:35 | 05:27
17:21(17) | 19:47 | 20:43
17:07 (17) | 06:33 05:25
17:23 (17) | 19:49 20:45
17:06 (17) | 06:30 05:23
17:24 (17) | 19:51 20:46
17:05 (17) | 06:28 05:21
17:24 (17) | 19:53 20:48
17:05 (17) | 06:25 05:19
17:25 (17) | 19:55 20:50
17:05 (17) | 06:23 05:17
17:24 (17) | 19:56 20:52
17:05 (17) | 06:20 05:15
17:24 (17) | 19:58 20:54
17:05 (17) | 06:18 05:13
17:23 (17) | 20:00 20:55
17:06 (17) | 06:16 05:11
17:22 (17) | 20:02 20:57
17:06 (17) | 06:13 05:09
17:20 (17) | 20:04 20:59
17:09 (17) | 06:11 05:08
17:18 (17) | 20:06 21:01
06:09 05:06
20:08 21:02
06:06 05:04
20:09 21:04
| 06:04 | 05:03
| 20:11 | 21:06
| 06:02 | 05:01
| 20:13 21:07
| 05:59 04:59
] 20:15 21:09
05:57 04:58
20:17 21:11
17:46 (15) | 05:55 04:56
17:53 (15) | 20:19 21:12
17:43 (15) | 05:52 | 04:55
17:56 (15) | 20:21 | 21:14
17:41 (15) | 05:50 04:53
17:57 (15) | 20:23 21:15
17:40 (15) | 05:48 04:52
17:58 (15) | 20:24 21:17
17:39 (15) | 05:46 04:51
17:58 (15) | 20:26 21:18
17:38 (15) | 05:43 04:49
17:59 (15) | 20:28 21:20
17:37 (15) | 05:41 04:48
17:58 (15) | 20:30 21:21
17:37 (15) | 05:39 04:47
17:58 (15) | 20:32 21:23
18:37 (15) | 05:37 04:46
18:57 (15) | 20:34 21:24
18:38 (15) | 05:35 04:45
18:57 (15) | 20:35 21:25
18:39 (15) | 04:44
18:56 (15) | | 21:27
| 420 | 495
| 26 |
| 0.41
| 0.93
| 0.68
| 0.26
| 7
zeit wie jahr):

Sep Okt Nov Dez

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Juni

| 04:43
21:28
04:42
21:29
04:41
21:30

04:37

04:37
21:43
04:38
| 21:43

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

spga0s1352/4 - WINdPRO .
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4 Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: A - 101
Voraussetzungen fiir Berechnung des Schattenwurfs

|3uli

1]04:39
21:43
2| 04:39
21:42
3 | 04:40
| 21:42
| 04:41
| 21:41
5| 04:42
2141
6] 04:43
21:40

'S

23 | 05:04
24| 05:06
25| 05:07
26 | 05:09
27 | 05:11
28 | 05:12
29 | 05:14

30 | 05:16

31 05:17

| 21:09

Sonnenscheinstunden | 513
astr.max.magl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

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

Tag im Monat  Sonnenaufgang

Sonnenuntergang (SS:MM)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

| August

| September

| 06:14
20:00
06:15
19:58
06:17
19:55
| 06:19
| 19:53
06:21
19:50
06:23
19:48
06:24
19:45
06:26
19:43
06:28
19:41
06:30
19:38
06:31
19:36
06:33
19:33
06:35
19:31
06:37
19:28
06:39
19:26
06:40
19:23
06:42
19:21
06:44
19:18
06:46
19:16
06:47
19:13
06:49
19:11
06:51
19:08
06:53
19:06
06:55
19:03
06:56
19:01
06:58

(S5:MM)

10

14

20

21

21

20

20

239
0.40
0.93
0.68
0.25

60

18:35 (15)
18:45 (15)
18:32 (15)
18:46 (15)
18:30 (15)
18:47 (15)
18:29 (15)
18:48 (15)
18:28 (15)
18:48 (15)
18:27 (15)
18:48 (15)
18:27 (15)
18:48 (15)
18:27 (15)
18:47 (15)
18:27 (15)
18:47 (15)
18:26 (15)
18:45 (15)
18:27 (15)
18:44 (15)
18:29 (15)
18:42 (15)
18:31 (15)
18:40 (15)

17:50 (17)
17:57 (17)
17:47 (17)
17:59 (17)

Minuten mit Schatten

Schattenwurf-Immissionsgutachten Windpark Gérmin

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

DE-25840 Friedrichstadt

André Gefke / andre.gefke@i17-wind.de
Berechnet:

25/08/2018 13:46/3.1.633

4 Wind?

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar

Apr

Mai

Jun  Jul

Aug Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Oktober
| 07:07
18:46 16
07:09
18:43 17
07:11
|18:41 19
] 07:13
| 18:39 19
| 07:15
18:36 20
07:16
18:34 20
07:18
18:31 19
| 07:20
| 18:29 17
1 07:22
| 18:26 14
| 07:24
18:24 1
07:26
18:22 5
07:28
18:19
| 07:29
| 18:17
107:31
] 18:15
| 07:33
| 18:12
107:35
] 18:10
| 07:37
| 18:08 8
| 07:39
| 18:05 14
] 07:41
|18:03 17
07:43
18:01 19
07:45
17:58 21
| 07:47
| 17:56 22
| 07:49
| 17:54 22
] 07:50
| 17:52 23
06:52
16:50 23
06:54
16:47 23
| 06:56
| 16:45 22
06:58
16:43 20
07:00
16:41 19
| 07:02
| 16:39 17
| 07:04
| 16:37 14
| 328
| 461
| 0.33
| 0.93
| 0.69
| 0.21
| 97

| November | Dezember
17:45 (17) | 07:06 15:52 (18) | 08:01
18:01 (17) | 16:35 9  16:01(18) | 15:50 19
17:44 (17) | 07:08 08:03
18:01 (17) | 16:33 15:49 18
17:43 (17) | 07:10 08:05
18:02 (17) | 16:31 |15:49 17
17:42 (17) | 07:12 | 08:06
18:01 (17) | 16:29 | 15:48 16
17:41 (17) | 07:14 | 08:07
18:01 (17) | 16:27 15:47 15
17:41 (17) | 07:16 08:09
18:01 (17) | 16:25 15:47 13
17:41(17) | 07:18 08:10
18:00 (17) | 16:23 15:46 11
17:42 (17) | 07:20 08:11
17:59 (17) | 16:21 15:46 9
17:43 (17) | 07:22 08:13
17:57 (17) | 16:20 15:45 5
17:44 (17) | 07:24 14:51 (1) | 08:14
17:55 (17) | 16:18 4 14:55(1) | 15:45
17:47 (17) | 07:26 14:47 (1) | 08:15
17:52(17) | 16:16 12 14:59 (1) | 15:45
07:28 14:45 (1) | 08:16
16:14 16 15:01 (1) | 15:45
| 07:29 14:44 (1) | 08:17
16:13 18 15:02 (1) | 15:45
07:31 14:43 (1) | 08:18
16:11 20 15:03 (1) | 15:45
07:33 14:44 (1) | 08:19
16:09 21 15:05 (1) | 15:45
07:35 14:43 (1) | 08:20
16:08 22 15:05 (1) | 15:45
16:54 (18) | 07:37 14:43 (1) | 08:21
17:02(18) | 16:06 23 15:06 (1) | 15:45
16:51 (18) | 07:39 14:43 (1) | 08:22
17:05(18) | 16:05 23 15:06 (1) | 15:45
16:49 (18) | 07:41 14:42 (1) | 08:22
17:06 (18) | 16:04 25 15:07 (1) | 15:45
16:48 (18) | 07:43 14:42 (1) | 08:23
17:07 (18) | 16:02 25  15:07 (1) | 15:46
16:47 (18) | 07:44 14:43 (1) | 08:24
17:08 (18) | 16:01 24  15:07 (1) | 15:46
16:46 (18) | 07:46 14:43 (1) | 08:24
17:08 (18) | 15:59 25  15:08 (1) | 15:46
16:46 (18) | 07:48 14:43 (1) | 08:25
17:08 (18) | 15:58 25  15:08 (1) | 15:47
16:45 (18) | 07:50 14:44 (1) | 08:25
17:08 (18) | 15:57 24 15:08 (1) | 15:48
15:45 (18) | 07:52 14:44 (1) | 08:26
16:08 (18) | 15:56 24 15:08 (1) | 15:48
15:45 (18) | 07:53 14:45 (1) | 08:26
16:08 (18) | 15:55 24 15:09 (1) | 15:49
15:45 (18) | 07:55 14:45 (1) | 08:26
16:07 (18) | 15:54 23 15:08 (1) | 15:50
15:46 (18) | 07:57 14:46 (1) | 08:26
16:06 (18) | 15:53 22 15:08 (1) | 15:51
15:46 (18) | 07:58 14:47 (1) | 08:26
16:05(18) [ 15:52 21 15:08(1) | 15:51
15:47 (18) | 08:00 14:48 (1) | 08:27
16:04 (18) [ 15:51 20 15:08(1) | 15:52
15:50 (18) | 08:27
16:04 (18) | | 15:53
| 258 | 232
| 450 | 123
| 0.21 0.14
| 0.93 0.93
| 0.67 0.67
| 0.13 0.08
| 58 10
zeit wie jahr):

Zeitpunkt (SS5:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

14:49 (1)
15:08 (1)
14:49 (1)
15:07 (1)
14:50 (1)
15:07 (1)
14:51 (1)
15:07 (1)
14:52 (1)
15:07 (1)
14:53 (1)
15:06 (1)
14:55 (1)
15:06 (1)
14:56 (1)
15:05 (1)
14:59 (1)
15:04 (1)

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

spga081352/5  WINdPRO .
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4 Wind

Projekt:

Wihdeignungsgebiet Gormin

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: B - 102
Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

1]08:26
15:55
2] 08:26
15:56
3]08:26
| 15:57
| 08:26
| 15:58

IS

23] 08:10
24| 08:08
25 | 08:07
26 | 08:05
27 | 08:04
28 | 08:02
29 | 08:01

30 | 07:59

3107:58

| 16:44

Sonnenscheinstunden | 249
astr.max.magl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

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

493
0.17
0.93
0.67
0.11

53

Tag im Monat  Sonnenaufgang
Sonnenuntergang (SS:MM)

15:16 (1)
15:21 (1)
15:14 (1)
15:23 (1)
15:13 (1)
15:25 (1)
15:13 (1)
15:28 (1)
15:13 (1)
15:29 (1)
15:12 (1)
15:30 (1)
15:11 (1)
15:30 (1)
15:11 (1)
15:31 (1)
15:11 (1)
15:32 (1)
15:11 (1)
15:34 (1)
15:11 (1)
15:35 (1)
15:11 (1)
15:35 (1)
15:11 (1)
15:36 (1)
15:11 (1)
15:36 (1)
15:11 (1)
15:37 (1)
15:11 (1)
15:36 (1)
15:12 (1)
15:37 (1)
15:12 (1)
15:37 (1)
15:13 (1)
15:38 (1)
15:13 (1)
15:37 (1)
15:13 (1)
15:37 (1)
15:14 (1)
15:36 (1)
15:16 (1)
15:37 (1)
15:16 (1)
15:36 (1)

(S5:MM)

| Februar

| 07:56
16:46
07:54
16:48
07:52
| 16:50
| 07:51
| 16:52
| 07:49
16:54
07:47
16:56
07:45
16:58
07:43
| 17:00
] 07:41
| 17:02
| 07:39
17:05
07:37
17:07
07:35
17:09
107:33
17:11
07:31
17:13
07:29
| 17:15
] 07:27
|17:17
| 07:25
| 17:19
| 07:23
117:21
] 07:21
117:23
07:18
17:25
07:16
17:27
| 07:14
| 17:29
| 07:12
117:31
| 07:09
|17:33
07:07
17:35
07:05
17:37
| 07:03
| 17:39
07:00
17:41

17
14

9

12
16
18
20
21
23
23
24
23
23
22
20
18
15
11

334
0.24
0.93
0.69
0.15

51

15:18 (1)
15:35 (1)
15:19 (1)
15:33 (1)
15:22 (1)
15:31 (1)

16:30 (18)
16:35 (18)
16:26 (18)
16:38 (18)
16:24 (18)
16:40 (18)
16:23 (18)
16:41 (18)
16:22 (18)
16:42 (18)
16:22 (18)
16:43 (18)
16:20 (18)
16:43 (18)
16:20 (18)
16:43 (18)
16:20 (18)
16:44 (18)
16:20 (18)
16:43 (18)
16:20 (18)
16:43 (18)
16:21 (18)
16:43 (18)
16:21 (18)
16:41 (18)
16:22 (18)
16:40 (18)
16:24 (18)
16:39 (18)
16:25 (18)
16:36 (18)

Minuten mit Schatten

|Mirz

| 06:58
17:43
06:56
17:45
06:53
17:46
| 06:51
| 17:48

Lizenzierter Anwender:

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

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

J Wind?

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar

Apr

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

20
21
22
21
031
0.93
0.68

0.20
67

| April

17:18(17) |
17:23 (17)
17:14 (17)
17:25 (17)
17:12 (17)
17:27 (17)
17:12 (17)
17:29 (17)
17:10 (17) |
17:29(17) |
17:10(17) |
17:29 (17)
17:09 (17)
17:29 (17)
17:09 (17)
17:29 (17)
17:09 (17)
17:28 (17)
17:10 (17)
17:27 (17)
17:10 (17)
17:26 (17)
17:12 (17)
17:24 (17)
17:14 (17) |
17:20 (17) |

17:51 (15)
17:59 (15)
17:47 (15)
18:01 (15)
17:46 (15)
18:03 (15)
17:44 (15) |
18:03 (15) |
17:44 (15)
18:04 (15)
18:42 (15)
19:03 (15)
18:42 (15) |
19:04 (15) |
18:43 (15) |
19:04 (15) |

06:42
19:41
06:40
19:43
06:37
19:45
06:35

| 19:47

06:33
19:49
06:30
19:51
06:28
19:53
06:25
19:55
06:23
19:56
06:20
19:58
06:18
20:00
06:16
20:02
06:13
20:04
06:11
20:06
06:09
20:08
06:06
20:09
06:04
20:11

20:34
05:35
20:35

420

Mai

20
19
17
15
11

82
0.41
0.93
0.68
0.26

21

Jun  Jul

Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

| Mai

18:42 (15) |
19:02 (15)
18:43 (15)
19:02 (15)
18:43 (15)
19:00 (15)
18:44 (15) |
18:59 (15) |
18:45 (15)
18:56 (15)

zeit wie

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

Schattenwurf-Immissionsgutachten Windpark Gérmin

jahr):

05:33
20:37
05:31
20:39
05:29
20:41
05:27
20:43

21:18
21:20

21:21
04:47
2.3

21:24
04:45
21:25

21:27
495

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Juni

04:43
21:28
04:42
21:29
04:41
21:30

04:37

04:37
21:43
04:38
21:43

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

spga0s1352/6 - WINAPRO .
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4 Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: B - 102
Voraussetzungen fiir Berechnung des Schattenwurfs

|3uli

1]04:39
21:43
2| 04:39
21:42
3 | 04:40
| 21:42
| 04:41
| 21:41
5| 04:42
2141
6] 04:43
21:40

'S

23 | 05:04
24| 05:06
25| 05:07
26 | 05:09
27 | 05:11
28 | 05:12
29 | 05:14

30 | 05:16

31 05:17

| 21:09

Sonnenscheinstunden | 513
astr.max.magl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

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

Tag im Monat  Sonnenaufgang

Sonnenuntergang (SS:MM)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

| August

| September

| 06:14
20:00
06:15
19:58
06:17
19:55
| 06:19
| 19:53
06:21
19:50
06:23
19:48
06:24
19:45
06:26
19:43
06:28
19:41
06:30
19:38
06:31
19:36
06:33
19:33
06:35
19:31
06:37
19:28
06:39
19:26
06:40
19:23
06:42
19:21
06:44
19:18
06:46
19:16
06:47
19:13
06:49
19:11
06:51
19:08
06:53
19:06
06:55
19:03
06:56
19:01
06:58

(S5:MM)

19
21
21
21
21

20

15
10

18

286
0.40
0.93
0.68
0.25

72

Minuten mit Schatten

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

DE-25840 Friedrichstadt

André Gefke / andre.gefke@i17-wind.de
Berechnet:

25/08/2018 13:46/3.1.633

4 Wind?

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Jul Aug Sep Okt Nov Dez
1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Jan Feb Mar

Apr

Mai

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Oktober
| 07:07
18:46 20
07:09
18:43 20
07:11
|18:41 20
] 07:13
| 18:39 19
| 07:15
18:36 18
07:16
18:34 16
18:41 (15) | 07:18
18:51 (15) [ 18:31 13
18:39 (15) | 07:20
18:53 (15) | 18:29 9
18:37 (15) | 07:22
18:54 (15) | 18:26
18:36 (15) | 07:24
18:55 (15) | 18:24
18:34 (15) | 07:26
18:55 (15) | 18:22
18:34 (15) | 07:28
18:55 (15) | 18:19
18:34 (15) | 07:29
18:55 (15) | 18:17
18:34 (15) | 07:31
18:55 (15) | 18:15 6
18:33 (15) | 07:33
18:53 (15) | 18:12 13
18:33 (15) | 07:35
18:52 (15) | 18:10 17
18:34 (15) | 07:37
18:51 (15) | 18:08 19
18:35 (15) | 07:39
18:50 (15) | 18:05 21
18:37 (15) | 07:41
18:47 (15) | 18:03 22
07:43
18:01 23
07:45
17:58 23
| 07:47
| 17:56 23
| 07:49
| 17:54 23
] 07:50
| 17:52 22
06:52
16:50 22
06:54
16:47 20
17:54 (17) | 06:56
18:05 (17) | 16:45 17
17:51 (17) | 06:58
18:06 (17) [ 16:43 15
17:50 (17) | 07:00
18:07 (17) [ 16:41 11
17:49 (17) | 07:02
18:07 (17) | 16:39
| 07:04
| 16:37
| 328
| 432
| 0.33
| 0.93
| 0.69
| 0.21
| 91

Jun

| ID
17:48 (17) | 07:06 | 08:01
18:08 (17) | 16:35 15:50 15
17:48 (17) | 07:08 08:03
18:08 (17) | 16:33 15:49 12
17:48 (17) | 07:10 08:05
18:08 (17) | 16:31 |15:49 10
17:47 (17) | 07:12 | 08:06
18:06 (17) | 16:29 | 15:48 6
17:47 (17) | 07:14 | 08:07
18:05 (17) | 16:27 15:47
17:48 (17) | 07:16 08:09
18:04 (17) | 16:25 15:47
17:49 (17) | 07:18 08:10
18:02 (17) | 16:23 15:46
17:51 (17) | 07:20 14:52 (1) | 08:11
18:00 (17) | 16:21 10 15:02(1) | 15:46
107:22 14:50 (1) | 08:13
| 16:20 14 15:04(1) | 15:45
| 07:24 14:48 (1) | 08:14
16:18 18 15:06 (1) | 15:45
07:26 14:47 (1) | 08:15
16:16 20 15:07 (1) | 15:45
07:28 14:46 (1) | 08:16
16:14 22 15:08(1) | 15:45
| 07:29 14:46 (1) | 08:17
16:13 22 15:08(1) | 15:45
17:01 (18) | 07:31 14:45 (1) | 08:18
17:07(18) | 16:11 24  15:09 (1) | 15:45
16:57 (18) | 07:33 14:46 (1) | 08:19
17:10(18) | 16:09 24  15:10 (1) | 15:45
16:55 (18) | 07:35 14:46 (1) | 08:20
17:12(18) | 16:08 25  15:11 (1) | 15:45
16:54 (18) | 07:37 14:46 (1) | 08:21
17:13 (18) | 16:06 25 15:11(1) | 15:45
16:53 (18) | 07:39 14:46 (1) | 08:22
17:14 (18) | 16:05 25  15:11(1) | 15:45
16:52 (18) | 07:41 14:46 (1) | 08:22
17:14 (18) | 16:04 25 15:11(1) | 15:45
16:51 (18) | 07:43 14:46 (1) | 08:23
17:14(18) | 16:02 26  15:12 (1) | 15:46
16:51 (18) | 07:44 14:47 (1) | 08:24
17:14(18) | 16:01 25  15:12(1) | 15:46
16:51 (18) | 07:46 14:47 (1) | 08:24
17:14(18) | 16:00 25  15:12 (1) | 15:46
16:51 (18) | 07:48 14:48 (1) | 08:25
17:14 (18) | 15:58 24 15:12(1) | 15:47
16:51 (18) | 07:50 14:48 (1) | 08:25
17:13(18) | 15:557 24  15:12(1) | 15:48
15:51 (18) | 07:52 14:49 (1) | 08:26
16:13 (18) | 15:56 23 15:12(1) | 15:48
15:52 (18) | 07:53 14:50 (1) | 08:26
16:12 (18) | 15:55 22 15:12(1) | 15:49
15:53 (18) | 07:55 14:50 (1) | 08:26
16:10 (18) | 15:54 20 15:10(1) | 15:50
15:54 (18) | 07:57 14:51 (1) | 08:26
16:09 (18) | 15:53 19  15:10 (1) | 15:51
15:56 (18) | 07:58 14:52 (1) | 08:26
16:07 (18) | 15:52 18  15:10(1) | 15:51
08:00 14:54 (1) | 08:27
|15:51 16 15:10(1) | 15:52
| | 08:27
| | 15:53
| 258 | 232
| 496 | 43
| 0.21 | 0.14
| 0.93 | 0.93
| 0.67 | 0.67
| 0.13 | 0.08
| 64 | 4
zeit wie jahr):

Zeitpunkt (SS:MM) Schattenanfang

Schattenwurf-Immissionsgutachten Windpark Gérmin

Zeitpunkt (SS:MM) Schattenende

14:55 (1)
15:10 (1)
14:56 (1)
15:08 (1)
14:58 (1)
15:08 (1)
15:00 (1)
15:06 (1)

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

spg2081352/7 - WiNdPRO .
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17
4 Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: C - 103
Voraussetzungen fiir Berechnung des Schattenwurfs

1

2

3

IS

23
24
25

26

Sonnenscheinstunden
astr.max.mégl.Beschattung
Red.Sonnenscheinwahrsch.

Reduktion Betriebsdauer
Reduktion Windrichtung
Gesamte Reduktion
Met.wahrsch.Beschattung

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

|Januar

| 08:26
15:55
08:26
15:56
08:26
| 15:57
| 08:26
| 15:58

| 16:44
| 24

I

|

|

|

I

|

920
0.17
0.93
0.69
0.11

10

Tag im Monat  Sonnenaufgang
Sonnenuntergang (SS:MM)

15:51 (1)
15:58 (1)
15:49 (1)
16:00 (1)
15:47 (1)
16:02 (1)
15:46 (1)
16:03 (1)
15:46 (1)
16:05 (1)
15:45 (1)
16:06 (1)

(S5:MM)

| Februar

| 07:56
16:46
07:54
16:48
07:52
16:50
| 07:51
| 16:52
07:49
16:54
07:47
16:56
07:45
16:58
07:43
17:00
07:41
17:02
07:39
17:05
07:37
17:07
07:35
17:09
| 07:33
17:11
07:31
17:13
07:29
17:15
07:27
17:17
07:25
17:19
07:23
17:21
07:21
17:23
07:18
17:25
07:16
17:27
| 07:14
| 17:29
07:12
17:31
07:09
17:33
07:07
17:35
07:05

| 273

23

23

24

25

25

24

24

24

23

21

19

16

20

21

21

402
0.24
0.93
0.69
0.15

61

15:44 (1)
16:07 (1)
15:44 (1)
16:07 (1)
15:44 (1)
16:08 (1)
15:43 (1)
16:08 (1)
15:43 (1)
16:08 (1)
15:44 (1)
16:08 (1)
15:44 (1)
16:08 (1)
15:44 (1)
16:08 (1)
15:45 (1)
16:08 (1)
15:46 (1)
16:07 (1)
15:47 (1)
16:06 (1)
15:49 (1)
16:05 (1)
15:50 (1)
16:02 (1)
15:53 (1)
15:59 (1)

16:52 (18)
16:58 (18)
16:49 (18)
17:01 (18)
16:47 (18)
17:02 (18)
16:46 (18)
17:04 (18)
16:45 (18)
17:05 (18)
16:44 (18)
17:05 (18)
16:44 (18)
17:05 (18)

Minuten mit Schatten

|Mirz

| 06:58
17:43
06:56
17:44
06:53
17:46
| 06:51
| 17:48
| 06:49
17:50
06:46
17:52
06:44
17:54
06:41
17:56
] 06:39
| 17:58
06:37
18:00
06:34
18:02
06:32
18:04
| 06:29
18:06
06:27
18:08
06:24
18:10
06:22
18:11
| 06:19
| 18:13
| 06:17
18:15
06:14
18:17
06:12
18:19
06:10
18:21
| 06:07
| 18:23
| 06:05
18:25
06:02
18:27
06:00
18:28
05:57

Lizenzierter Anwender:

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

4 Wind?

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Jan Feb Mar
1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Apr

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

22

22

0.31
0.93
0.69
0.20

64

| April

16:44 (18) | 06:42

17:06 (18)
16:43 (18)
17:05 (18)
16:44 (18)
17:05 (18)
16:43 (18)
17:03 (18)
16:45 (18)
17:03 (18)
16:45 (18)
17:01 (18)
16:47 (18)
16:59 (18)
16:51 (18)
16:55 (18)

17:33 (17)
17:38 (17)
17:29 (17)
17:39 (17)
17:28 (17)
17:41 (17)
17:26 (17)
17:43 (17)
17:26 (17)
17:44 (17)
17:25 (17)
17:43 (17)
17:25(17)
17:43 (17)
17:25 (17)
17:42 (17)
17:25 (17)
17:42 (17)
17:25 (17)
17:40 (17)
17:27 (17)
17:39 (17)
17:29 (17)
17:35 (17)

19:03 (15)
19:11 (15)
19:01 (15)
19:13 (15)

19:41
06:40
19:43
06:37
19:45
06:35

Mai

16
18
19
19
19
19
18
16
14
10

168
0.41
0.93
0.67
0.26

43

Jun  Jul

18:59 (15)
19:15 (15)
18:58 (15)
19:16 (15)
18:57 (15)
19:16 (15)
18:57 (15)
19:16 (15)
18:56 (15)
19:15 (15)
18:56 (15)
19:15 (15)
18:57 (15)
19:15 (15)
18:57 (15)
19:13 (15)
18:58 (15)
19:12 (15)
18:59 (15)
19:09 (15)

zeit wie

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

Schattenwurf-Immissionsgutachten Windpark Gérmin

jahr):

Aug

| Mai

| 05:33
20:37
05:31
20:39
05:29
20:41
| 05:27
| 20:43

21:18
21:20

21:21
04:47
2:22

21:24
04:45
21:25

| 21:26
| “495

Sep Okt Nov Dez

| Juni

| 04:43
21:28
04:42
21:29
04:41
21:30

04:34
21:41
04:34
21:41
| 04:34
| 21:42

21:42
04:34
21:43
04:34
21:43
04:34
21:43

| 21:43
04:35
21:44
04:35
21:44
04:35
21:44
04:36
21:44
| 04:36
| 21:44
04:37
21:43
04:37
21:43
04:38
| 21:43

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

spg2081352/8 - WiNdPRO .
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17

A

Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: C - 103
Voraussetzungen fiir Berechnung des Schattenwurfs

|3uli

1]
2

3
|
|
|

'S

23
24
25
26
27
28
29

30

31

|

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

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

Tag im Monat  Sonnenaufgang
Sonnenuntergang (SS:MM)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

04:39
21:43
04:39
21:42
04:40
21:42
04:41
21:41
04:42
2141
04:43
21:40

21:09
513

| August

| September
| 06:14
20:00
06:15
19:58 10
06:17
19:55 14
| 06:19
| 19:53 16
06:21
19:50 18
06:23
19:48 19
06:24
19:45 19
06:26
19:43 19
06:28
19:41 19
06:30
19:38 18
06:31
19:36 16
06:33
19:33 13
06:35
19:31 )
06:37
19:28
06:39
19:26
06:40
19:23
06:42
19:21
06:44
19:18
06:46
19:16
06:47
19:13 4
06:49
19:11 H:
06:51
19:08 15
06:53
19:06 16
06:55
19:03 18
06:56
19:01 18
06:58
18:58 18
07:00
18:56 18
07:02
18:53 17
07:04
18:51 15
07:06
18:48 11
382
351
0.40
0.93
0.68
0.25
89

(S5:MM)

18:58 (15)
19:08 (15)
18:56 (15)
19:10 (15)
18:54 (15)
19:10 (15)
18:53 (15)
19:11 (15)
18:52 (15)
19:11 (15)
18:51 (15)
19:10 (15)
18:51 (15)
19:10 (15)
18:51 (15)
19:10 (15)
18:51 (15)
19:09 (15)
18:51 (15)
19:07 (15)
18:52 (15)
19:05 (15)
18:54 (15)
19:03 (15)

18:17 (17)
18:21 (17)
18:13 (17)
18:24 (17)
18:11 (17)
18:26 (17)
18:09 (17)
18:25 (17)
18:08 (17)
18:26 (17)
18:08 (17)
18:26 (17)
18:08 (17)
18:26 (17)
18:08 (17)
18:26 (17)
18:07 (17)
18:24 (17)
18:07 (17)
18:22 (17)
18:09 (17)
18:20 (17)

Minuten mit Schatten

Schattenwurf-Immissionsgutachten Windpark Gérmin

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

DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

4 Wind?

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Jul Aug Sep Okt Nov Dez
1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Jan Feb Mar

Apr

Mai

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Oktober

| 07:07
18:46
07:09
18:43
07:11
| 18:41
| 07:13
| 18:39
| 07:15
18:36
07:16
18:34
07:18
18:31
| 07:20
| 18:29
| 07:22
| 18:26
| 07:24
18:24
07:26
18:22
07:28
18:19
| 07:29
| 18:17

31

8:14
7:33
8:12
7:35
8:10
7:37

HOHSRS%SES

16:41
| 07:02
| 16:39
| 07:04
| 16:37
328

14
17
19
21
2
2
22
21
21
20
18
15
11

13
17
19

316
0.33
0.93
0.69
0.21

67

Jun

| | DA
18:10 (17) | 07:06 15:15 (1) | 08:01
18:17 (17) | 16:35 22 15:37 (1) | 15:50
07:08 15:15 (1) | 08:03
16:33 22 15:37(1) | 15:49
07:10 15:14 (1) | 08:05
16:31 24 15:38 (1) | 15:49
1 07:12 15:14 (1) | 08:06
| 16:29 24 15:38(1) | 15:48
| 07:14 15:13 (1) | 08:07
16:27 25 15:38(1) | 15:47
17:25 (18) | 07:16 15:13 (1) | 08:09
17:34 (18) | 16:25 25  15:38 (1) | 15:47
17:22 (18) | 07:18 15:14 (1) | 08:10
17:36 (18) | 16:23 25  15:39 (1) | 15:46
17:20 (18) | 07:20 15:14 (1) | 08:11
17:37 (18) | 16:21 24 15:38(1) | 15:46
17:19 (18) | 07:22 15:15 (1) | 08:13
17:38 (18) | 16:20 23 15:38(1) | 15:45
17:18 (18) | 07:24 15:15 (1) | 08:14
17:39 (18) | 16:18 22 15:37 (1) | 15:45
17:17 (18) | 07:26 15:16 (1) | 08:15
17:39(18) | 16:16 21  15:37 (1) | 15:45
17:17 (18) | 07:27 15:17 (1) | 08:16
17:39 (18) | 16:14 19 15:36 (1) | 15:45
17:17 (18) | 07:29 15:18 (1) | 08:17
17:39 (18) | 16:13 17  15:35(1) | 15:45
17:17 (18) | 07:31 15:19 (1) | 08:18
17:38(18) [ 16:11 15  15:34(1) | 15:45
17:17 (18) | 07:33 15:22 (1) | 08:19
17:38(18) | 16:09 11  15:33(1) | 15:45
17:17 (18) | 07:35 15:24 (1) | 08:20
17:37 (18) | 16:08 7 15:31(1) | 15:45
17:18 (18) | 07:37 | 08:21
17:36 (18) | 16:06 | 15:45
17:19 (18) | 07:39 | 08:22
17:34 (18) | 16:05 | 15:45
17:21 (18) | 07:41 ] 08:22
17:32 (18) | 16:04 | 15:45
07:43 08:23
16:02 15:46
07:44 08:24
16:01 15:46
| 07:46 | 08:24
| 15:59 | 15:46
| 07:48 | 08:25
| 15:58 ] 15:47
| 07:50 ] 08:25
| 15:57 | 15:48
07:52 08:26
15:56 15:48
07:53 08:26
15:55 15:49
| 07:55 | 08:26
| 15:54 | 15:50
15:22 (1) | 07:57 08:26
15:30 (1) | 15:53 15:51
15:19 (1) | 07:58 08:26
15:32 (1) | 15:52 15:51
15:17 (1) | 08:00 | 08:27
15:34 (1) | 15:51 | 15:52
15:17 (1) | 08:26
15:36 (1) | | 15:53
| 258 | 232
| 326 |
| 0.21 |
| 0.93 |
| 0.69 |
| 0.13 |
| 43 |
zeit wie jahr):

Zeitpunkt (SS5:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

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

spga0s1352/9 - WINdPRO .
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17
4 Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: D - 104
Voraussetzungen fiir Berechnung des Schattenwurfs

1

2

3

IS

23
24
25

26

Sonnenscheinstunden
astr.max.mégl.Beschattung
Red.Sonnenscheinwahrsch.

Reduktion Betriebsdauer
Reduktion Windrichtung
Gesamte Reduktion
Met.wahrsch.Beschattung

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

|Januar

| 08:26
15:55
08:26
15:56
08:26
| 15:57
| 08:26
| 15:58

| 16:44
| 24

I

|

|

|

I

|

6

6
0.17
0.93
0.69
0.11

1

Tag im Monat  Sonnenaufgang
Sonnenuntergang (SS:MM)

16:02 (1)
16:08 (1)

(S5:MM)

| Februar

| 07:56
16:46
07:54
16:48
07:52
16:50
| 07:51
| 16:52
07:49
16:54
07:47
16:56
07:45
16:58
07:43
17:00
07:41
17:02
07:39
17:05
07:37
17:07
07:35
17:09
| 07:33
17:11
07:31
17:13
07:29
17:15
07:27
17:17
07:25
17:19
07:23
17:21
07:21
17:23
07:18
17:25
07:16
17:27
| 07:14
| 17:29
07:12
17:31
07:09
17:33
07:07
17:35
07:05

| 273

12

16

18

20

22

23

24

25

25

25

24

24

23

21

20

18

14

396
0.24
0.93
0.69
0.15

61

15:59 (1)
16:11 (1)
15:57 (1)
16:13 (1)
15:56 (1)
16:14 (1)
15:55 (1)
16:15 (1)
15:54 (1)
16:16 (1)
15:54 (1)
16:17 (1)
15:53 (1)
16:17 (1)
15:53 (1)
16:18 (1)
15:53 (1)
16:18 (1)
15:53 (1)
16:18 (1)
15:54 (1)
16:18 (1)
15:54 (1)
16:18 (1)
15:54 (1)
16:17 (1)
15:55 (1)
16:16 (1)
15:56 (1)
16:16 (1)
15:57 (1)
16:15 (1)
15:59 (1)
16:13 (1)
16:01 (1)
16:10 (1)

17:01 (18)
17:06 (18)
16:57 (18)
17:09 (18)
16:55 (18)
17:11 (18)

Minuten mit Schatten

|Mirz

| 06:58
17:43
06:56
17:44
06:53
17:46
| 06:51
| 17:48
| 06:49
17:50
06:46
17:52
06:44
17:54
06:41
17:56
] 06:39
| 17:58
06:37
18:00
06:34
18:02
06:32
18:04
| 06:29
18:06
06:27
18:08
06:24
18:10
06:22
18:11
| 06:19
| 18:13
| 06:17
18:15
06:14
18:17
06:12
18:19
06:10
18:21
| 06:07
| 18:23
| 06:05
18:25
06:02
18:27
06:00
18:28
05:57

Lizenzierter Anwender:

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

4 Wind?

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Jan Feb Mar
1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Apr

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

0.31
0.93
0.68
0.20

75

| April

16:54 (18) | 06:42

17:13 (18)
16:53 (18)
17:13 (18)
16:52 (18)
17:14 (18)
16:51 (18)
17:13 (18)
16:51 (18)
17:13 (18)
16:51 (18)
17:13 (18)
16:51 (18)
17:12 (18)
16:52 (18)
17:12 (18)
16:52 (18)
17:10 (18)
16:54 (18)
17:09 (18)
16:55 (18)
17:07 (18)

17:41 (17)
17:43 (17)
17:37 (17)
17:45 (17)
17:34 (17)
17:47 (17)
17:34 (17)
17:49 (17)
17:32 (17)
17:50 (17)
17:32 (17)
17:50 (17)
17:31 (17)
17:49 (17)
17:31(17)
17:49 (17)
17:31(17)
17:48 (17)
17:32 (17)
17:47 (17)
17:33 (17)
17:45 (17)
17:35 (17)
17:43 (17)

19:41
06:40
19:43
06:37
19:45
06:35

Mai

10
14
17
18
19
19
19
18
17
15

11

189
0.41
0.93
0.66
0.25

48

Jun  Jul

19:11 (15)
19:17 (15)
19:08 (15)
19:18 (15)
19:06 (15)
19:20 (15)
19:04 (15)
19:21 (15)
19:04 (15)
19:22 (15)
19:04 (15)
19:23 (15)
19:03 (15)
19:22 (15)
19:03 (15)
19:22 (15)
19:02 (15)
19:20 (15)
19:03 (15)
19:20 (15)
19:04 (15)
19:19 (15)
19:05 (15)
19:16 (15)
19:08 (15)
19:14 (15)

zeit wie

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

Schattenwurf-Immissionsgutachten Windpark Gérmin

jahr):

Aug

| Mai

| 05:33
20:37
05:31
20:39
05:29
20:41
| 05:27
| 20:43

Sep Okt Nov Dez

| Juni

| 04:43
21:28
04:42
21:29
04:41
21:30

04:34
21:41
04:34
21:41
| 04:34
| 21:42

21:42
04:34
21:43
04:34
21:43
04:34
21:43

| 21:43
04:35
21:44
04:35
21:44
04:35
21:44
04:36
21:44
| 04:36
| 21:44
04:37
21:43
04:37
21:43
04:38
| 21:43

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

spgaoszs2/0 - WINdPRO .
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17

4 Wind

Projekt:

Wihdeignungsgebiet Gormin

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: D - 104
Voraussetzungen fiir Berechnung des Schattenwurfs

1

2

3

'S

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
astr.max.mégl.Beschattung
Red.Sonnenscheinwahrsch.
Reduktion Betriebsdauer
Reduktion Windrichtung

Gesamte Reduktion
Met.wahrsch.Beschattung

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

Tag im Monat  Sonnenaufgang

|3uli

| 04:39
21:43
04:39
21:42
04:40
| 21:42
| 04:41
| 21:41
04:42
2141
04:43
21:40

| 21:09
| 513
I
|
|
|
|

| August

11

15

33
0.48
0.93
0.66
0.30

10

(SS:MM)
Sonnenuntergang (SS:MM)

19:08 (15)
19:15 (15)
19:06 (15)
19:17 (15) |
19:03 (15) |
19:18 (15) |
|
|

| September
06:14
20:00 17
06:15
19:58 18
06:17
19:55 19
06:19
19:53 19
06:21
19:50 19
06:23
19:48 18
06:24
19:45 18
06:26
19:43 15
06:28
19:41 10
06:30
19:38 6
06:31
19:36
06:33
19:33
06:35
19:31
06:37
19:28
06:39
19:26
06:40
19:23
06:42
19:21 7
06:44
19:18 12
06:46
19:16 15
06:47
19:13 16
06:49
19:11 18
06:51
19:08 18
06:53
19:06 19
06:55
19:03 17
06:56
19:01 16
06:58
18:58 13
07:00
18:56 10
07:02
18:53 5
07:04
18:51
07:05
18:48
382
325
0.40
0.93
0.67
0.25
82

Minuten mit Schatten

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

DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Jan Feb Mar

Apr

Mai

Jun

Jul

J Wind?

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Aug Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

19:02 (15)
19:19 (15)
19:01 (15)
19:19 (15)
19:01 (15)
19:20 (15)
19:00 (15)
19:19 (15)
19:00 (15)
19:19 (15)
19:00 (15)
19:18 (15)
18:59 (15)
19:17 (15)
19:00 (15)
19:15 (15)
19:02 (15)
19:12 (15)
19:04 (15)
19:10 (15)

18:24 (17)
18:31 (17)
18:20 (17)
18:32 (17)
18:19 (17)
18:34 (17)
18:18 (17)
18:34 (17)
18:17 (17)
18:35 (17)
18:17 (17)
18:35 (17)
18:15 (17)
18:34 (17)
18:16 (17)
18:33 (17)
18:16 (17)
18:32 (17)
18:17 (17)
18:30 (17)
18:18 (17)
18:28 (17)
18:19 (17)
18:24 (17)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

Schattenwurf-Immissionsgutachten Windpark Gérmin

| Oktober | November
| 07:07 | 07:06
18:46 16:35 25
07:09 17:35 (18) | 07:08
18:43 9 17:44(18) | 16:33 25
07:11 17:33(18) | 07:10
18:41 14 17:47 (18) | 16:31 24
| 07:13 17:30 (18) | 07:12
| 18:39 17 17:47 (18) | 16:29 24
07:15 17:29 (18) | 07:14
18:36 19  17:48(18) | 16:27 23
07:16 17:28 (18) | 07:16
18:34 20 17:48(18) | 16:25 22
07:18 17:27 (18) | 07:18
18:31 22 17:49(18) | 16:23 20
07:20 17:27 (18) | 07:20
18:29 22 17:49(18) | 16:21 18
07:22 17:26 (18) | 07:22
18:26 22 17:48(18) | 16:20 15
07:24 17:26 (18) | 07:24
18:24 22 17:48(18) | 16:18 11
07:26 17:27 (18) | 07:26
18:22 20 17:47(18) | 16:16 5
07:28 17:27 (18) | 07:27
18:19 19 17:46 (18) | 16:14
07:29 17:28 (18) | 07:29
18:17 17  17:45(18) | 16:13
07:31 17:29 (18) | 07:31
18:14 15 17:44(18) | 16:11
07:33 17:31 (18) | 07:33
18:12 10 17:41(18) | 16:09
07:35 07:35
18:10 16:08
07:37 | 07:37
18:08 | 16:06
| 07:39 | 07:39
18:05 16:05
07:41 07:41
18:03 16:04
07:43 07:43
18:01 16:02
07:45 07:44
17:58 16:01
07:47 | 07:46
17:56 | 16:00
07:49 07:48
17:54 15:58
07:50 16:31 (1) | 07:50
17:52 10 16:41 (1) | 15:57
06:52 15:28 (1) | 07:52
16:50 15 15:43 (1) | 15:56
06:54 15:26 (1) | 07:53
16:47 19 15:45 (1) | 15:55
06:56 15:25 (1) | 07:55
16:45 20 15:45 (1) | 15:54
06:58 15:24 (1) | 07:57
16:43 22 15:46 (1) | 15:53
07:00 15:23 (1) | 07:58
16:41 24 15:47 (1) | 15:52
07:02 15:23 (1) | 08:00
16:39 24 15:47 (1) | 15:51
07:04 15:23 (1)
116:37 25  15:48(1) |
| 328 | 258
| 407 | 212
0.33 0.21
0.93 0.93
0.69 0.69
0.21 0.13
86 28
zeit wie jahr):

Zeitpunkt (SS5:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

| Dezember

15:23 (1) | 08:01

15:48 (1)
15:23 (1)
15:48 (1)
15:23 (1)
15:47 (1)
15:23 (1)
15:47 (1)
15:23 (1)
15:46 (1)
15:24 (1)
15:46 (1)
15:26 (1)
15:46 (1)
15:27 (1)
15:45 (1)
15:28 (1)
15:43 (1)
15:30 (1)
15:41 (1)
15:33 (1)
15:38 (1)

15:50
08:03
15:49
08:05
15:49
08:06
15:48
08:07
15:47
08:09
15:47
08:10
15:46
08:11
15:46
08:13
15:45
08:14
15:45
08:15
15:45
08:16
15:45
08:17
15:45
08:18
15:45
08:19
15:45
08:20
15:45
08:21
15:45
08:22
15:45
08:22
15:45

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

spgaoszs2/ i WiNdPRO .
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4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: E - 105
o Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar |Februar | Marz | April | Mai | Juni
1]08:26 | 07:56 16:02 (1) | 06:58 16:56 (18) | 06:42 | 05:33 | 04:43
15:55 | 16:46 8 16:10(1) | 17:43 17 17:13(18) | 19:41 20:37 21:28
2| 08:26 | 07:54 16:00 (1) | 06:56 16:54 (18) | 06:40 05:31 04:42
15:56 | 16:48 13 16:13 (1) | 17:44 20 17:14(18) | 19:43 20:39 21:29
3| 08:26 | 07:52 15:58 (1) | 06:53 16:54 (18) | 06:37 19:09 (15) | 05:29 04:41
|15:57  |16:50 17  16:15(1) [17:46 21 17:15(18) | 19:45 9 19:18(15) | 20:41 | 21:30
4]08:26 | 07:51 15:57 (1) | 06:51 16:53 (18) | 06:35 19:08 (15) | 05:27 | 04:40
| 15:58 | 16:52 19 16:16 (1) | 17:48 21 17:14(18) | 19:47 12 19:20 (15) | 20:43 | 21:31
5(08:25 | 07:49 15:56 (1) | 06:49 16:53 (18) | 06:33 19:06 (15) | 05:25 | 04:39
16:00 16:54 21 16:17 (1) | 17:50 22 17:15(18) | 19:49 15 19:21 (15) | 20:45 21:32
6 ]08:25 07:47 15:56 (1) | 06:46 16:52 (18) | 06:30 19:05 (15) | 05:23 04:39
16:01 16:56 22 16:18 (1) | 17:52 22 17:14(18) | 19:51 18 19:23 (15) | 20:46 21:33
7| 08:25 07:45 15:55 (1) | 06:44 16:52 (18) | 06:28 19:05 (15) | 05:21 04:38
16:02 16:58 24 16:19 (1) | 17:54 22 17:14(18) | 19:53 18 19:23 (15) | 20:48 21:34
8] 08:24 07:43 15:55 (1) | 06:41 16:53 (18) | 06:25 19:04 (15) | 05:19 04:37
16:04 17:00 24 16:19(1) | 17:56 21 17:14(18) | 19:55 19 19:23(15) | 20:50 21:35
9]08:23 | 07:41 15:55 (1) | 06:39 16:53 (18) | 06:23 19:04 (15) | 05:17 | 04:37
| 16:05 | 17:02 25 16:20 (1) | 17:58 19 17:12(18) | 19:56 19 19:23(15) | 20:52 | 21:36
1008:23  |07:39 15:55 (1) | 06:37 16:54 (18) | 06:20 19:03 (15) | 05:15 04:36
16:07 17:05 25 16:20 (1) | 18:00 17 17:11(18) | 19:58 18 19:21(15) | 20:54 21:37
11| 08:22 07:37 15:55 (1) | 06:34 16:55 (18) | 06:18 19:04 (15) | 05:13 04:36
16:08 17:07 25 16:20 (1) | 18:02 14 17:09 (18) | 20:00 17 19:21 (15) | 20:55 21:38
12 | 08:21 07:35 15:55 (1) | 06:32 16:58 (18) | 06:16 19:05 (15) | 05:11 04:35
16:10 17:09 25 16:20 (1) | 18:04 8  17:06 (18) | 20:02 15 19:20 (15) | 20:57 21:39
13]08:21 | 07:33 15:55 (1) | 06:29 06:13 19:05 (15) | 05:09 | 04:35
16:11 17:11 24 16:19 (1) | 18:06 20:04 13 19:18 (15) | 20:59 21:40
14 | 08:20 07:31 15:56 (1) | 06:27 06:11 19:07 (15) | 05:08 04:35
16:13 17:13 22 16:18 (1) | 18:08 20:06 9  19:16 (15) | 21:01 21:40
15| 08:19 07:29 15:57 (1) | 06:24 06:09 05:06 04:34
16:15 17:15 21 16:18 (1) | 18:10 20:08 21:02 21:41
16 | 08:18 07:27 15:58 (1) | 06:22 17:39 (17) | 06:06 05:04 04:34
16:16 17:17 19 16:17 (1) | 18:11 6  17:45(17) | 20:09 21:04 21:41
17 | 08:17 | 07:25 16:00 (1) | 06:19 17:36 (17) | 06:04 | 05:03 | 04:34
| 16:18 | 17:19 16 16:16 (1) | 18:13 11 17:47(17) | 20:11 | 21:06 | 21:42
18| 08:16 | 07:23 16:01 (1) | 06:17 17:35(17) | 06:02 | 05:01 | 04:34
16:20 | 17:21 12 16:13(1) | 18:15 14 17:49 (17) | 20:13 | 21:07 21:42
19]08:15 | 07:21 16:05 (1) | 06:14 17:33 (17) | 05:59 | 04:59 04:34
16:22 | 17:23 4 16:09 (1) | 18:17 17 17:50 (17) | 20:15 | 21:09 21:43
20 | 08:13 07:18 06:12 17:33 (17) | 05:57 | 04:58 04:34
16:23 17:25 18:19 18  17:51(17) | 20:17 | 21:11 21:43
21 | 08:12 07:16 06:10 17:32 (17) | 05:55 | 04:56 04:34
16:25 17:27 18:21 18  17:50 (17) | 20:19 | 21:12 21:43
22 | 08:11 | 07:14 | 06:07 17:32 (17) | 05:52 | 04:55 | 04:34
| 16:27 | 17:29 | 18:23 18 17:50(17) | 20:21 | 21:14 | 21:43
23] 08:10 | 07:12 06:05 17:32 (17) | 05:50 | 04:53 04:35
16:29 117:31 18:25 17 17:49 (17) | 20:22 | 21:15 21:44
24 | 08:08 | 07:09 06:02 17:33 (17) | 05:48 | 04:52 04:35
16:31 |17:33 18:27 16 17:49 (17) | 20:24 | 21:17 21:44
25 | 08:07 07:07 06:00 17:33 (17) | 05:46 | 04:51 04:35
16:33 17:35 18:28 14 17:47 (17) | 20:26 | 21:18 21:44
26 | 08:05 07:05 05:57 17:35(17) | 05:43 | 04:50 04:36
16:35 17:37 18:30 10 17:45(17) | 20:28 | 21:20 21:44
2708:04 | 07:03 17:00 (18) | 05:55 17:38 (17) | 05:41 |04:48 | 04:36
16:37 | 17:39 9 17:09(18) | 18:32 2 17:40(17) | 20:30 | 21:21 | 21:44
28 | 08:02 07:00 16:57 (18) | 05:52 05:39 | 04:47 04:37
16:38 17:41 15 17:12(18) | 18:34 20:32 | 21:22 21:43
29 | 08:01 06:50 05:37 | 04:46 04:37
16:40 19:36 20:34 | 21:24 21:43
30 | 07:59 | 06:47 05:35 | 04:45 04:38
16:42 | 19:38 20:35 | 21:25 | 21:43
31|07:57 | 06:45 |04:44 |
|16:44 | | 19:40 | 121:26 |
Sonnenscheinstunden | 249 | 273 | 367 | 420 | 495 | 511
astr.max.magl.Beschattung | | 390 | 385 | 182 | |
Red.Sonnenscheinwahrsch. | | 0.24 | 0.31 0.41 |
Reduktion Betriebsdauer | | 0.93 | 0.93 0.93 |
Reduktion Windrichtung | | 0.69 | 0.68 0.66 |
Gesamte Reduktion | | 0.15 | 0.20 0.25 |
Met.wahrsch.Beschattung | | 60 | 77 46 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 25/08/2018 13:52 / 12 Wi nd PRO .

117-SCHATTEN-2018-34
Schattenwurf-Immissionsgutachten Windpark Gérmin Seite 37 von 116



17

4 Wind

Projekt:

Wihdeignungsgebiet Gormin

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: E - 105

Voraussetzungen fiir Berechnung des Schattenwurfs

1

2

3

'S

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
astr.max.mégl.Beschattung
Red.Sonnenscheinwahrsch.
Reduktion Betriebsdauer
Reduktion Windrichtung

Gesamte Reduktion
Met.wahrsch.Beschattung

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

Tag im Monat  Sonnenaufgang

|3uli

| 04:39
21:43
04:39
21:42
04:40
| 21:42
| 04:41
| 21:41
04:42
2141
04:43
21:40

| 21:09
| 513
I
|
|
|
|

| August

13

15

37
0.48
0.93
0.66
0.30

11

(SS:MM)
Sonnenuntergang (SS:MM)

19:08 (15)
19:17 (15)
19:06 (15)
19:19 (15) |
19:04 (15) |
19:19 (15) |
|
|

| September
06:14
20:00 17
06:15
19:58 18
06:17
19:55 19
06:19
19:53 19
06:21
19:50 18
06:23
19:48 18
06:24
19:45 16
06:26
19:43 13
06:28
19:41 9
06:30
19:38 3
06:31
19:36
06:33
19:33
06:35
19:31
06:37
19:28
06:39
19:26
06:40
19:23
06:42
19:21 9
06:44
19:18 13
06:46
19:16 16
06:47
19:13 18
06:49
19:11 18
06:51
19:08 18
06:53
19:06 18
06:55
19:03 17
06:56
19:01 15
06:58
18:58 12
07:00
18:56 8
07:02
18:53
07:04
18:51
07:05
18:48
382
312
0.40
0.93
0.67
0.25
79

Minuten mit Schatten

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

DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Jan Feb Mar

Apr Mai

Jun

Jul

J Wind?

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Aug Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

19:03 (15)
19:20 (15)
19:02 (15)
19:20 (15)
19:02 (15)
19:21 (15)
19:01 (15)
19:20 (15)
19:01 (15)
19:19 (15)
19:01 (15)
19:19 (15)
19:01 (15)
19:17 (15)
19:02 (15)
19:15 (15)
19:03 (15)
19:12 (15)
19:07 (15)
19:10 (15)

18:24 (17)
18:33 (17)
18:21 (17)
18:34 (17)
18:19 (17)
18:35 (17)
18:18 (17)
18:36 (17)
18:18 (17)
18:36 (17)
18:18 (17)
18:36 (17)
18:17 (17)
18:35 (17)
18:17 (17)
18:34 (17)
18:17 (17)
18:32 (17)
18:18 (17)
18:30 (17)
18:20 (17)
18:28 (17)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

Schattenwurf-Immissionsgutachten Windpark Gérmin

| Oktober | November
| 07:07 17:39 (18) | 07:06
18:46 4 17:43(18) | 16:35 24
07:09 17:35 (18) | 07:08
18:43 12 17:47 (18) | 16:33 25
07:11 17:33(18) | 07:10
18:41 16 17:49 (18) | 16:31 24
| 07:13 17:31 (18) | 07:12
| 18:39 18 17:49 (18) | 16:29 23
07:15 17:29 (18) | 07:14
18:36 20 17:49(18) | 16:27 22
07:16 17:29 (18) | 07:16
18:34 21 17:50(18) | 16:25 21
07:18 17:28 (18) | 07:18
18:31 22 17:50(18) [ 16:23 19
07:20 17:28 (18) | 07:20
18:29 22 17:50(18) | 16:21 16
07:22 17:28 (18) | 07:22
18:26 22 17:50(18) | 16:20 13
07:24 17:28 (18) | 07:24
18:24 21 17:49(18) | 16:18 7
07:26 17:28 (18) | 07:26
18:22 20 17:48(18) | 16:16
07:28 17:29 (18) | 07:27
18:19 18  17:47(18) | 16:14
07:29 17:30 (18) | 07:29
18:17 16 17:46 (18) | 16:13
07:31 17:31(18) | 07:31
18:14 13 17:44(18) | 16:11
07:33 17:34 (18) | 07:33
18:12 6  17:40(18) | 16:09
07:35 07:35
18:10 16:08
07:37 | 07:37
18:08 | 16:06
| 07:39 | 07:39
18:05 16:05
07:41 07:41
18:03 16:04
07:43 07:43
18:01 16:02
07:45 07:44
17:58 16:01
07:47 | 07:46
17:56 | 16:00
07:49 16:34 (1) | 07:48
17:54 7/ 16:41 (1) | 15:58
07:50 16:31 (1) | 07:50
17:52 13 16:44 (1) | 15:57
06:52 15:29 (1) | 07:52
16:50 17 15:46 (1) | 15:56
06:54 15:27 (1) | 07:53
16:47 20 15:47 (1) | 15:55
06:56 15:26 (1) | 07:55
16:45 22 15:48 (1) | 15:54
06:58 15:25 (1) | 07:57
16:43 23 15:48 (1) | 15:53
07:00 15:24 (1) | 07:58
16:41 24 15:48 (1) | 15:52
07:02 15:24 (1) | 08:00
16:39 25 15:49 (1) | 15:51
07:04 15:25 (1)
116:37 25  15:50(1) |
| 328 | 258
| 427 | 194
0.33 0.21
0.93 0.93
0.69 0.69
0.21 0.13
90 26
zeit wie jahr):

Zeitpunkt (SS5:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

| Dezember

15:25 (1) | 08:01

15:49 (1)
15:24 (1)
15:49 (1)
15:25 (1)
15:49 (1)
15:25 (1)
15:48 (1)
15:25(1)
15:47 (1)
15:26 (1)
15:47 (1)
15:28 (1)
15:47 (1)
15:29 (1)
15:45 (1)
15:31 (1)
15:44 (1)
15:34 (1)
15:41 (1)

15:50
08:03
15:49
08:04
15:49
08:06
15:48
08:07
15:47
08:09
15:47
08:10
15:46
08:11
15:46
08:13
15:45
08:14
15:45
08:15
15:45
08:16
15:45
08:17
15:45
08:18
15:45
08:19
15:45
08:20
15:45
08:21
15:45
08:22
15:45
08:22
15:45

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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17
4 Wind

Projekt:

Wihdeignungsgebiet Gormin

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: F - 106

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

1]08:26
15:55
2] 08:26
15:56
3]08:26
| 15:57
| 08:26
| 15:58

IS

23] 08:10
24| 08:08
25 | 08:07
26 | 08:05
27 | 08:04
28 | 08:02
29 | 08:01

30 | 07:59

3107:57

| 16:44

Sonnenscheinstunden | 249
astr.max.magl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| Februar

273

15
17
20
2
2
23
24
24
24
23
23
2
18
16
1

315
0.24
0.93
0.70
0.15

49

| Marz

| 06:58
17:43
06:56
17:44
06:53
| 17:46
| 06:51
| 17:48
| 06:48
17:50
06:46
17:52
06:44
17:54
06:41
17:56
16:20 (1) | 06:39
16:29 (1) | 17:58
16:17 (1) | 06:37
16:32 (1) | 18:00
16:16 (1) | 06:34
16:33 (1) | 18:02
16:15 (1) | 06:32
16:35 (1) | 18:04
16:13 (1) | 06:29
16:35 (1) | 18:06
16:13 (1) | 06:27
16:35 (1) | 18:08
16:13 (1) | 06:24
16:36 (1) | 18:10
16:13 (1) | 06:22
16:37 (1) | 18:11
16:13 (1) | 06:19
16:37 (1) | 18:13
16:12 (1) | 06:17
16:36 (1) | 18:15
16:13 (1) | 06:14
16:36 (1) | 18:17
16:13 (1) | 06:12
16:36 (1) | 18:19
16:13 (1) | 06:10
16:34 (1) | 18:21
16:15 (1) | 06:07
16:33 (1) | 18:23
16:16 (1) | 06:05
16:32 (1) | 18:25
16:18 (1) | 06:02
16:29 (1) | 18:27
16:22 (1) | 06:00
16:25 (1) | 18:28
05:57

=
=)
W
[N}

18

20

21

21

21

20

0.31
0.93
0.68
0.20

43

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

J Wind?

DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Mai

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

Jun Jul Aug Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

17:13 (18)
17:20 (18)
17:10 (18)
17:23 (18)
17:08 (18)
17:24 (18)
17:07 (18)
17:25 (18)
17:06 (18)
17:26 (18)
17:05 (18)
17:26 (18)
17:05 (18)
17:26 (18)
17:04 (18)
17:25 (18)
17:05 (18)
17:25 (18)
17:05 (18)
17:24 (18)
17:06 (18)
17:23 (18)
17:06 (18)
17:21 (18)
17:09 (18)
17:19 (18)

| April | Mai | Juni
| 06:42 | 05:33 | 04:43
19:41 20:37 21:28
06:40 05:31 04:42
19:43 20:39 21:29
06:37 05:29 04:41
119:45  [20:41 | 21:30
106:35 | 05:27 | 04:40
| 19:47 | 20:43 | 21:31
| 06:33 105:25 | 04:39
19:49 20:45 21:32
06:30 05:23 04:39
19:51 20:46 21:33
06:28 05:21 04:38
19:53 20:48 21:34
06:25 05:19 04:37
19:55 20:50 21:35
106:23 | 05:17 | 04:37
| 19:56 | 20:52 | 21:36
| 06:20 05:15 | 04:36
19:58 20:54 21:37
06:18 05:13 04:36
20:00 20:55 21:38
06:16 05:11 04:35
20:02 20:57 21:39
106:13  [05:09 | 04:35
| 20:04 20:59 21:40
| 06:11 05:08 04:35
| 20:06 21:01 21:40
06:09 05:06 04:34
20:08 21:02 21:41
06:06 05:04 04:34
20:09 21:04 21:41
| 06:04 | 05:03 | 04:34
| 20:11 | 21:06 | 21:42
| 06:02 | 05:01 | 04:34
| 20:13 | 21:07 21:42
| 05:59 | 04:59 04:34
| 20:15 | 21:09 21:43
05:57 04:58 04:34
20:17 21:10 21:43
05:55 04:56 04:34
20:19 21:12 21:43
| 05:52 |04:55 | 04:34
| 20:21 | 21:14 | 21:43
| 05:50 | 04:53 | 04:35
| 20:22 | 21:15 21:44
]05:48 | 04:52 04:35
| 20:24 | 21:17 21:44
05:46 04:51 04:35
20:26 21:18 21:44
05:43 04:50 04:36
20:28 21:20 21:44
| 05:41 |04:48 | 04:36
| 20:30 | 21:21 | 21:44
05:39 04:47 04:37
20:32 21:22 21:43
05:37 04:46 04:37
20:34 21:24 21:43
105:35 | 04:45 04:38
| 20:35 | 21:25 21:43
| | 04:44
| 12126 |
| 420 | 495 | 511
| | |
| | |
| | |
| | |
| | |
| | |
zeit wie jahr):

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

Tag im Monat  Sonnenaufgang

(SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

Schattenwurf-Immissionsgutachten Windpark Gérmin

Zeitpunkt (SS5:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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17

A

Wind

Projekt: Lizenzierter Anwender:

Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: F - 106

4 Wind?

voraussetzungen fur Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Jun Jul Aug Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Jan Feb Mar Apr Mai

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Juli |August |September | Oktober | b | b
1]04:39 | 05:19 | 06:14 | 07:07 17:44 (18) | 07:06 15:47 (1) | 08:01
21:43 | 21:07 20:00 18:46 20 18:04(18) | 16:35 14 16:01(1) | 15:50
2| 04:39 | 05:21 06:15 07:09 17:43 (18) | 07:08 15:50 (1) | 08:03
21:42 | 21:05 19:58 18:43 21 18:04(18) | 16:33 8 15:58(1) | 15:49
3 | 04:40 | 05:22 06:17 07:11 17:43 (18) | 07:10 08:04
|21:42 | 21:03 19:55 18:41 21 18:04(18) | 16:31 15:49
4]04:41 | 05:24 | 06:19 | 07:13 17:42 (18) | 07:12 | 08:06
| 21:41 | 21:02 | 19:53 | 18:39 21 18:03(18) | 16:29 | 15:48
5|04:42 | 05:26 06:21 07:15 17:42 (18) | 07:14 | 08:07
2141 21:00 19:50 18:36 20 18:02 (18) | 16:27 15:47
6] 04:43 05:27 06:23 07:16 17:43 (18) | 07:16 08:09
21:40 20:58 19:48 18:34 19 18:02 (18) | 16:25 15:47
7 | 04:44 05:29 06:24 07:18 17:43 (18) | 07:18 08:10
21:40 20:56 19:45 18:31 17 18:00 (18) | 16:23 15:46
8| 04:45 05:31 06:26 07:20 17:44 (18) | 07:20 08:11
21:39 20:54 19:43 18:29 15 17:59(18) | 16:21 15:46
9| 04:46 | 05:33 06:28 07:22 17:46 (18) | 07:22 08:13
| 21:38 | 20:52 19:41 18:26 11 17:57(18) | 16:20 15:45
10| 04:47 | 05:34 06:30 07:24 | 07:24 08:14
21:37 20:50 19:38 18:24 16:18 15:45
11 | 04:48 05:36 06:31 07:26 07:26 08:15
21:36 20:48 19:36 18:22 16:16 15:45
12 | 04:49 05:38 06:33 07:28 07:27 08:16
21:35 20:46 19:33 18:19 16:14 15:45
13 |04:50 | 05:40 06:35 | 07:29 | 07:29 08:17
21:34 20:43 19:31 18:17 16:13 15:45
14 | 04:52 05:41 06:37 07:31 07:31 08:18
21:33 20:41 19:28 18:14 16:11 15:45
15| 04:53 05:43 06:39 07:33 07:33 08:19
21:32 20:39 19:26 18:12 16:09 15:45
16 | 04:54 05:45 06:40 07:35 07:35 08:20
21:31 20:37 19:23 18:10 16:08 15:45
17 | 04:56 | 05:47 06:42 | 07:37 16:52 (1) | 07:37 | 08:21
| 21:30 | 20:35 19:21 | 18:07 8 17:00 (1) | 16:06 | 15:45
18 | 04:57 | 05:49 06:44 | 07:39 16:49 (1) | 07:39 | 08:22
21:29 | 20:33 19:18 18:05 14 17:03 (1) | 16:05 15:45
19 | 04:58 | 05:50 06:46 07:41 16:47 (1) | 07:41 08:22
21:27 | 20:30 19:16 18:03 17 17:04 (1) | 16:04 15:45
20 | 05:00 05:52 06:47 07:43 16:45 (1) | 07:43 08:23
21:26 20:28 19:13 18:01 20 17:05 (1) | 16:02 15:46
21| 05:01 05:54 06:49 07:45 16:44 (1) | 07:44 08:24
21525 20:26 19:11 17:58 22 17:06 (1) | 16:01 15:46
22[05:03 | 05:56 06:51 | 07:47 16:44 (1) | 07:46 | 08:24
|21:23 | 20:24 19:08 |17:56 22 17:06 (1) | 15:59 | 15:46
23 | 05:04 | 05:57 06:53 07:49 16:43 (1) | 07:48 08:25
21:22 | 20:21 19:06 17:54 23 17:06 (1) | 15:58 15:47
24 | 05:06 | 05:59 06:55 07:50 16:43 (1) | 07:50 08:25
21:20 [ 20:19 19:03 17:52 23 17:06 (1) | 15:57 15:48
25| 05:07 06:01 06:56 06:52 15:42 (1) | 07:52 08:26
21:19 20:17 19:01 16:50 24 16:06 (1) | 15:56 15:48
26 | 05:09 06:03 06:58 06:54 15:42 (1) | 07:53 08:26
21:17 20:14 18:58 16:47 24 16:06 (1) | 15:55 15:49
27| 05:11 | 06:05 07:00 17:51 (18) | 06:56 15:42 (1) | 07:55 08:26
21:16 | 20:12 18:56 9  18:00(18) | 16:45 23 16:05 (1) | 15:54 15:50
28 | 05:12 06:06 07:02 17:48 (18) | 06:58 15:43 (1) | 07:57 08:26
21:14 20:10 18:53 13 18:01 (18) | 16:43 22 16:05 (1) | 15:53 15:51
29 | 05:14 06:08 07:04 17:46 (18) | 07:00 15:43 (1) | 07:58 08:26
21:12 20:07 18:51 17 18:03(18) | 16:41 21 16:04 (1) | 15:52 15:51
30 |05:16 | 06:10 07:05 17:45 (18) | 07:02 15:44 (1) | 08:00 08:26
21:11 | 20:05 18:48 18 18:03(18) | 16:39 19 16:03 (1) | 15:51 15:52
3100517 | 06:12 07:04 15:46 (1) | 08:26
|21:09 | 20:02 16:37 17 16:03(1) | | 15:53
Sonnenscheinstunden | 513 | 460 382 328 | 258 | 232
astr.max.mégl.Beschattung | | 57 464 | 22 |
Red.Sonnenscheinwahrsch. | | 0.40 0.33 | 0.21
Reduktion Betriebsdauer | | 0.93 0.93 | 0.93
Reduktion Windrichtung | | 0.68 0.69 | 0.70
Gesamte Reduktion | | 0.25 0.21 | 0.13
Met.wahrsch.Beschattung | | 14 98 | 3
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34
Schattenwurf-Immissionsgutachten Windpark Gérmin

(WEA mit letztem Schatten)

25/08/2018 13:52 / 15
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4 Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: G - 107

Voraussetzungen fiir Berechnung des Schattenwurfs

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG 2
Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSwW WSW W WNW NNW Summe

405 493 534 462 594

596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Marz Mai | 3uni |3uli |August | September | Oktober | Novembe{Dezember

110826 |07:56 06:58 0533 10443 | 0439 [05:19 | 06:14 07:07 17:47 (18) | 0 08:01

15:55 16:46 17:43 20:37 | 21:28 21:43 21:07 20:00 18:46 20 18:07 (18) 15:50

2 08:26 07:54 06:56 05:31 | 04:42 04:39 05:21 06:15 07:09 17:46 (18) 08:03

15:56 16:48 17:44 20:39 21:29 21:42 21:05 19:58 18:43 21 18:07(18) 15:49

3 08:26 07:52 06:53 05:29 04:41 04:40 05:22 06:17 07:11 17:46 (18) 08:04

15:57 16:50 17:46 20:41 21:30 21:42 21:03 19:55 18:41 21 18:07(18) 15:49

4| 08:26 07:51 06:51 05:27 04:40 04:41 05:24 06:19 07:13 17:45 (18) 08:06

15:58 16:52 17:48 20:43 21:31 2141 21:02 19:53 18:39 20 18:05(18) 15:48

5 08:25 07:49 06:48 05:25 04:39 04:42 05:26 06:21 07:15 17:46 (18) 08:07

16:00 16:54 17:50 5 20:45 21:32 21:41 21:00 19:50 18:36 18 18:04 (18) 15:47

6] 08:25 07:47 06:46 05:23 04:39 04:43 05:27 06:23 07:16 17:47 (18) 08:09

16:01 16:56 17:52 12 20:46 21:33 21:40 20:58 19:48 18:34 16 18:03(18) 15:47

7108:25 07:45 06:44 05:21 04:38 04:44 05:29 06:24 07:18 17:48 (18) 08:10

16:02 16:58 17:54 16 20:48 21:34 21:40 20:56 19:45 18:31 14 18:02(18) 15:46

8 08:24 07:43 06:41 05:19 04:37 04:45 05:31 06:26 07:20 17:50 (18) 08:11

16:04 17:00 17:56 18 20:50 21:35 21:39 20:54 19:43 18:29 9 17:59(18) 15:46

908:23 07:41 06:39 05:17 04:37 04:46 05:33 06:28 07:22 08:13

16:05 17:02 17:58 19 20:52 21:36 21:38 20:52 19:41 18:26 15:45

10 | 08:23 07:39 06:36 05:15 04:36 04:47 05:34 06:30 07:24 08:14

16:07 17:05 18:00 21 20:54 21:37 21:37 20:50 19:38 18:24 15:45

11| 08:22 07:37 16:24 (1) | 06:34 1 05:13 | 04:36 04:48 05:36 06:31 07:26 08:15

16:08 17:07 10 16:34(1) | 18:02 21 17:28(18) | 20:00 20:55 | 21:38 21:36 20:48 19:36 18:22 15:45

12 | 08:21 07:35 16:22 (1) | 06:32 17:08 (18) | 06:16 05:11 | 04:35 04:49 05:38 06:33 07:28 08:16

16:10 17:09 15 16:37 (1) | 18:04 20 1 ( 20:02 20:57 21:39 21:35 20:46 19:33 18:19 15:45

1310821 [07:33 1620 (1) | 06:29 (18)[06:13  05:09 0435 [04:50 [05:40 | 06:35 07:29 08:17

16:11 17:11 17 16:37 (1) | 18:06 20 7:27 (18) | 20:04 20:59 21:40 21:34 20:43 19:31 18:17 15:45

14 | 08:20 07:31 16:19 (1) | 06:27 08 (18) | 06:11 05:08 04:35 04:52 05:41 06:37 07:31 08:18

16:13 17:13 19 16:38(1) | 18:08 19 (1 20:06 21:01 21:40 21:33 20:41 19:28 18:14 15:45

15 | 08:19 07:29 16:18 (1) | 06:24 1 (18) | 06:09 05:06 04:34 04:53 05:43 06:39 07:33 08:19

16:15 17:15 21 16:39(1) | 18:10 17 17:25(18) | 20:08 21:02 21:41 21:32 20:39 19:26 18:12 15:45

16 | 08:18 07:27 16:18 (1) | 06:22 17:10 (18) | 06:06 05:04 04:34 04:54 05:45 06:40 07:35 08:20

16:16 17:17 22 16:40(1) | 18:11 4 I (18) | 20:09 21:04 21:41 21:31 20:37 19:23 18:10 1 15:45

17 | 08:17 07:25 16:18 (1) | 06:19 06:04 05:03 04:34 04:56 05:47 06:42 07:37 08:21

16:18 17:19 23 16:41(1) | 18:13 10 20:11 21:06 21:42 21:30 20:35 19:21 18:07 15 15:45

18 | 08:16 07:23 16:17 (1) | 06:17 06:02 05:01 04:34 04:57 05:49 06:44 07:39 08:22

116:20 17:21 23 16:40(1) ] 18:15 20:13 21:07 21:42 21:29 20:33 19:18 18:05 18 15:45

19 | 08:15 07:21 16:17 (1) | 06:14 05:59 04:59 04:34 04:58 05:50 06:46 07:41 08:22

16:22 17:23 23 16:40(1) | 18:17 20:15 21:09 21:43 21:27 20:30 19:16 18:03 20 15:45

20 | 08:13 07:18 16:17 (1) | 06:12 05:57 04:58 04:34 05:00 05:52 06:47 07:43 08:23

16:23 17:25 23 16:40(1) | 18:19 20:17 21:10 21:43 21:26 20:28 19:13 18:01 21 15:46

21 | 08:12 07:16 16:17 (1) | 06:10 05:55 04:56 04:34 05:01 05:54 06:49 07:45 08:24

16:25 17:27 22 16:39(1) | 18:21 20:19 21:12 21:43 21:25 20:26 19:11 17:58 23 15:46

22 | 08:11 07:14 16:18 (1) | 06:07 05:52 04:55 04:34 05:03 05:56 06:51 07:47 08:24

16:27 17:29 21 16:39(1) ] 18:23 20:21 21:14 21:43 21:23 20:24 19:08 17:56 24 15:46

23| 08:10 07:12 16:19 (1) | 06:05 05:50 04:53 04:35 05:04 05:57 06:53 07:49 08:25

16:29 17:31 19 16:38(1) | 18:25 20:22 21:15 21:44 21:22 20:21 19:06 17:54 24 15:47

24| 08:08 07:09 16:19 (1) | 06:02 05:48 04:52 04:35 05:06 05:59 06:55 07:50 08:25

6:31 17:33 17 16:36(1) | 18:27 20:24 21:17 21:44 21:20 20:19 19:03 17:52 24 15:48

25 | 08:07 07:07 16:21 (1) | 06:00 05:46 04:51 04:35 05:07 06:01 06:56 06:52 08:26

16:33 17:35 14 16:35(1) | 18:28 20:26 21:18 21:44 21:19 20:17 19:01 16:50 23 15:48

26 | 08:05 07:05 16:24 (1) | 05:57 05:43 04:49 04:36 05:09 06:03 06:58 17:55 (18) | 06:54 08:26

16:35 17:37 8 16:32(1) | 18:30 20:28 21:20 21:44 2117 20:14 18:58 8 18:03(18) | 16:47 23 15:49

27 | 08:04 07:03 )5:55 05:41 04:48 04:36 05:11 07:00 17:52 (18) | 06:56 08:26

16:37 17:39 18:32 20:30 21:21 21:44 21:16 18:56 13 18:05 (18) | 16:45 21 15:50

28 | 08:02 07:00 05:52 05:39 04:47 04:37 05:12 07:02 17:49 (18) | 06:58 08:26

16:38 17:41 18:34 20:32 21:22 21:43 21:14 18:53 17 18:06 (18) | 16:43 20 15:51

29 | 08:01 06:50 05:37 04:46 | 04:37 | 05:14 07:04 17:48 (18) | 07:00 08:26

16:40 19:36 20:34 21:24 121:43 |21:12 18:51 18 18:06 (18) | 16:41 17 15:51

30 | 07:59 06:47 05:35 04:45 | 04:38 | 05:16 07:05 17:47 (18) | 07:02 08:26

16:42 19:38 20:35 21:25 2143 21:11 18:48 20 18:07 (18) | 16:39 14 15:52

31 07:57 06:45 04:44 05:17 07:04 08:26

16:44 19:40 21:26 21:09 16:37 9 15:53

Sonnenscheinstunden | 249 273 367 420 495 511 513 460 382 328 232
astr.max.magl.Beschattung 297 212 76 446
Red.Sonnenscheinwahrsch. 0.24 031 0.40 033
Reduktion Betriebsdauer 0.93 0.93 0.93 0.93
Reduktion Windrichtung 0.70 0.68 0.68 0.69

Gesamte Reduktion | 0.15 0.20 I 0.25 021 I
Met.wahrsch.Beschattung | 46 1 42 I 19 94 I
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tagim Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang ~ (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenende

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

Schattenwurf-Immissionsgutachten Windpark Gérmin

(WEA mit letztem Schatten)

asos0813:52/16 - WINAPRO .
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17
4 Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: H - 108

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

1]08:26

® N @ U A W N
SHOHOMOROROHO
PaBHADRAEG NDING LD
NONONGN N KN LN
EORRGE8L88IsaS

©
9
o
N
&

Sonnenscheinstunden | 249
astr.max.mogl.Beschattung
Red.Sonnenscheinwahrsch.

Reduktion Betriebsdauer
Reduktion Windrichtung
Gesamte Reduktion
Met.wahrsch.Beschattung

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

| Februar |Marz

07:56
16:46

Tag im Monat  Sonnenaufgang
Sonnenuntergang (SS:MM)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

Schattenwurf-Immissionsgutachten Windpark Gérmin

06:58
17:43
06:56
17:44
06:53
17:46

(S5:MM)

17:59 (1)
18:04 (1)
17:56 (1)
18:05 (1)
17:54 (1)
18:07 (1)
18:52 (1)
19:09 (1)
18:52 (1)
19:10 (1)
18:51 (1)
19:09 (1)

Minuten mit Schatten

96
0.41
0.93
0.67
0.26

25

18:51 (1)
19:10 (1)
18'51 (1)
19:10 (1)
18:51 (1)
19:08 (1)
18:51 (1)
19:08 (1)
18:52 (1)
19:06 (1)
18:54 (1)
19:04 (1)

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

J Wind?”

DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Jan Feb Mar
1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Apr Mai

Betriebsdauer je Sektor
N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Mai
05:33

Jun Jul Aug Sep Okt Nov Dez

| Juni [Juli |August  |September | Oktober | Novembet Dezember

04:43 04:39 05:19 06:14 07:07 07:06 08:01
21:28 21:07 20:00 18:46 16:35 15:50
04:42 05:21 06:15 07:09 07:08 08:03
21:29 21:05 19:58 18:43 16:33 15:49
04:41 05:22 06:17 07:11 07:10 08:04
| 21:30 21:03 19:55 18:41 16:31 15:49
| 04:40 05:24 06:19 07:13 07:12 08:06
| 21:31 21:01 19:53 18:38 16:29 15:48
04:39 05:26 06:21 07:15 07:14 08:07
21:32 21:00 19:50 18:36 16:27 15:47
04:39 05:27 06:23 18:50 (1) | 07:16 07:16 08:09
21:33 20:58 19:48 10 19:00(1) | 18:34 16:25 15:47
04:38 05:29 06:24 18:47 (1) | 07:18 07:18 08:10
21:34 20:56 19:45 14 19:01(1) | 18:31 16:23 15:46
04:37 05:31 06:26 18:46 (1) | 07:20 07:20 08:11
21:35 20:54 19:43 16 19:02(1) | 18:29 16:21 15:46
04:37 05:33 06:28 18:45 (1) | 07:22 07:22 08:13
| 21:36 20:52 19:41 17 19:02 (1) | 18:26 16:20 15:45
| 04:36 05:34 06:30 18:44 (1) | 07:24 07:24 08:14
| 21:37 20:50 19:38 19 19:03(1) | 18:24 16:18 15:45
| 04:36 05:36 06:31 18:43 (1) | 07:26 07:25 08:15
21:38 20:48 19:36 19 19:02(1) | 18:22 16:16 15:45
04:35 05:38 06:33 18:43 (1) | 07:28 07:27 08:16
21:39 20:45 19:33 19 19:02(1) | 18:19 16:14 15:45
04:35 05:40 06:35 18:43 (1) | 07:29 07:29 08:17
21:39 20:43 19:31 18 19:01(1) | 18:17 16:13 15:45
| 04:35 05:41 06:37 18:43 (1) | 07:31 07:31 08:18
| 21:40 20:41 19:28 16 18:59(1) | 18:14 16:11 15:45
| 04:34 05:43 06:39 18:43 (1) | 07:33 07:33 08:19
| 21:41 20:39 19:26 14 18:57(1) | 18:12 16:09 15:45
04:34 05:45 06:40 18:45 (1) | 07:35 07:35 08:20
2141 20:37 19:23 10 18:55(1) | 18:10 16:08 15:45
04:34 05:47 06:42 18:47 (1) | 07:37 07:37 08:21
21:42 20:35 19:21 6 18:53(1) | 18:07 16:06 15:45
04:34 05:49 06:44 07:39 07:39 08:22
| 21:42 20:33 19:18 18:05 16:05 15:45
| 04:34 05:50 06:46 07:41 07:41 08:22
| 21:43 20:30 19:16 18:03 16:04 15:45
| 04:34 05:52 06:47 07:43 07:43 08:23
| 21:43 20:28 19:13 18:01 16:02 15:46
| 04:34 05:54 06:49 07:45 07:44 08:24
| 21:43 20:26 19:11 17:58 16:01 15:46
04:34 05:56 06:51 07:47 07:46 08:24
21:43 20:24 19:08 17:56 15:59 15:46
04:35 05:57 06:53 07:48 07:48 08:25
21:44 20:21 19:06 17:54 15:58 15:47
04:35 05:59 06:55 07:50 07:50 08:25
| 21:44 20:19 19:03 17:52 15:57 15:48
| 04:35 06:01 06:56 06:52 07:51 08:26
| 21:44 20:17 19:01 16:50 15:56 15:48
| 04:36 06:03 06:58 06:54 07:53 08:26
21:44 20:14 18:58 16:47 15:55 15:49
04:36 06:05 07:00 06:56 07:55 08:26
21:44 20:12 18:56 16:45 15:54 15:50
04:37 06:06 07:02 06:58 07:57 08:26
21:43 20:10 18:53 16:43 15:53 15:51
04:37 06:08 07:04 07:00 07:58 08:26
21:43 20:07 18:51 16:41 15:52 15:51
04:38 06:10 07:05 07:02 08:00 08:26
21:43 20:05 18:48 16:39 15:51 15:52
06:12 07:04 08:26
21:09 20:02 16:37 15:53
511 513 460 382 328 258 232

178

0.40

0.93

0.67

0.25

| 45

Zeit wie jahr):

Zeitpunkt (SS5:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

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

aspos208 1352717 WINAPRO .
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17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gérmin I17-Wind GmbH & Co. KG =
9 e Am Westersielzug 11 Wind

DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: I - 109

vorausse‘zungen fur Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar Apr Mai

Jun Jul Aug Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar |Februar | Marz | April | Mai | Juni
1]08:26 | 07:56 | 06:58 | 06:42 | 05:33 | 04:43
15:55 | 16:46 17:43 19:41 20:37 21:28
2| 08:26 | 07:54 06:56 06:40 05:31 04:42
15:56 | 16:48 17:44 19:43 20:39 21:29
3| 08:26 | 07:52 06:53 06:37 05:29 04:41
| 15:57 | 16:50 17:46 19:45 20:41 | 21:30
4]08:26 | 07:51 | 06:51 | 06:35 105:27 | 04:40
| 15:58 | 16:52 | 17:48 | 19:47 | 20:43 | 21:31
508:25 | 07:49 | 06:48 06:33 19:15(1) | 05:25 | 04:39
16:00 16:54 17:50 19:49 4 19:19(1) | 20:45 21:32
6 ]08:25 07:47 06:46 06:30 19:11 (1) | 05:23 04:39
16:01 16:56 17:52 19:51 12 19:23(1) | 20:46 21:33
7 | 08:24 07:45 06:44 06:28 19:09 (1) | 05:21 04:38
16:02 16:58 17:54 19:53 16 19:25(1) | 20:48 21:34
8] 08:24 07:43 06:41 06:25 19:07 (1) | 05:19 04:37
16:04 17:00 17:56 19:54 18 19:25(1) | 20:50 21:35
9]08:23 | 07:41 ] 06:39 06:23 19:06 (1) | 05:17 | 04:37
| 16:05 | 17:02 | 17:58 19:56 20 19:26 (1) | 20:52 | 21:36
10| 08:23 | 07:39 06:36 06:20 19:04 (1) | 05:15 | 04:36
16:07 17:05 18:00 19:58 22 19:26(1) | 20:54 21:37
11| 08:22 07:37 06:34 06:18 19:04 (1) | 05:13 04:36
16:08 17:07 18:02 20:00 22 19:26(1) | 20:55 21:38
12 | 08:21 07:35 06:32 06:16 19:04 (1) | 05:11 04:35
16:10 17:09 18:04 20:02 22 19:26(1) | 20:57 21:39
13]08:20 | 07:33 106:29 | 06:13 19:03 (1) | 05:09 | 04:35
16:11 17:11 18:06 20:04 22 19:25(1) | 20:59 21:39
14 | 08:20 07:31 06:27 06:11 19:03 (1) | 05:08 04:35
16:13 17:13 18:08 20:06 22 19:25(1) | 21:00 21:40
15| 08:19 07:29 06:24 06:09 19:04 (1) | 05:06 04:34
16:15 17:15 18:10 20:08 21 19:25(1) | 21:02 21:41
16 | 08:18 07:27 06:22 06:06 19:04 (1) | 05:04 04:34
16:16 17:17 18:11 20:09 19 19:23(1) | 21:04 21:41
17 | 08:17 | 07:25 | 06:19 | 06:04 19:05 (1) | 05:03 | 04:34
| 16:18 | 17:19 | 18:13 | 20:11 17 19:22(1) | 21:06 | 21:42
18| 08:16 | 07:23 | 06:17 | 06:02 19:06 (1) | 05:01 | 04:34
16:20 | 17:21 18:15 20:13 15 19:21(1) | 21:07 21:42
19| 08:14 | 07:20 06:14 05:59 19:08 (1) | 04:59 04:34
16:22 |17:23 18:17 20:15 11 19:19(1) | 21:09 21:43
20 | 08:13 07:18 06:12 05:57 19:12 (1) | 04:58 04:34
16:23 17:25 18:19 20:17 3 19:15(1) | 21:10 21:43
21| 08:12 07:16 06:10 05:55 04:56 04:34
16:25 17:27 18:21 20:19 21:12 21:43
22 | 08:11 | 07:14 | 06:07 05:52 04:55 | 04:35
| 16:27 | 17:29 | 18:23 20:21 21:14 | 21:43
23| 08:09 | 07:12 06:05 05:50 04:54 | 04:35
16:29 117:31 18:25 20:22 21:15 21:44
24 | 08:08 | 07:09 06:02 05:48 04:52 04:35
16:31 |17:33 18:26 20:24 21:17 21:44
25 | 08:07 07:07 17:06 (12) | 06:00 05:46 04:51 04:35
16:33 17:35 1 17:07 (12) | 18:28 20:26 21:18 21:44
26 | 08:05 07:05 17:07 (12) | 05:57 05:43 04:50 04:36
16:35 17:37 2 17:09(12) | 18:30 20:28 21:20 21:44
27 | 08:04 | 07:03 17:07 (12) | 05:55 05:41 04:48 | 04:36
16:37 | 17:39 4 17:11(12) | 18:32 20:30 21:21 | 21:44
28 | 08:02 07:00 17:08 (12) | 05:52 05:39 04:47 04:37
16:38 17:41 5 17:13(12) | 18:34 20:32 21:22 21:43
29 | 08:01 06:50 05:37 04:46 04:37
16:40 19:36 20:34 21:24 21:43
30 | 07:59 | 06:47 05:35 04:45 04:38
16:42 | | 19:38 20:35 21:25 21:43
3107:57 | | 06:45 04:44
|16:44 | | 19:40 121:26 |
Sonnenscheinstunden | 249 | 273 | 367 420 | 495 | 511
astr.max.magl.Beschattung | | 12 | 266 | |
Red.Sonnenscheinwahrsch. | | 0.24 0.41 |
Reduktion Betriebsdauer | | 0.93 0.93 |
Reduktion Windrichtung | | 0.69 0.66 |
Gesamte Reduktion | | 0.15 0.25 |
Met.wahrsch.Beschattung | | 2 67 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34
Schattenwurf-Immissionsgutachten Windpark Gérmin

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

sgposzs2/1s WINdPRO .
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17

A

Wind

Projekt:

Wihdeignungsgebiet Gormin

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: I - 109

Voraussetzungen fiir Berechnung des Schattenwurfs

1

2

3

'S

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
astr.max.mégl.Beschattung
Red.Sonnenscheinwahrsch.
Reduktion Betriebsdauer
Reduktion Windrichtung

Gesamte Reduktion
Met.wahrsch.Beschattung

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

Tag im Monat  Sonnenaufgang

|3uli

| 04:39
21:43
04:39
21:42
04:40
| 21:42
| 04:41
| 21:41
04:42
2141
04:43

| 21:09
| 513
I
|
|
|
|

| August

20
21
22
22
22
0.48
0.93
0.66

0.30
46

(SS:MM)
Sonnenuntergang (SS:MM)

| September

19:15(1) |
19:20 (1) |
19:11 (1) |
19:23(1) |
19:09 (1)
19:24 (1)
19:07 (1)
19:25 (1)
19:06 (1) |
19:26 (1) |
19:05 (1)
19:26 (1)
19:04 (1)
19:26 (1)
19:04 (1)
19:26 (1)
19:03 (1)
19:25(1) |

06:14
20:00
06:15
19:58
06:17
19:55
06:19
19:53
06:21
19:50
06:23
19:48
06:24
19:45
06:26
19:43
06:28
19:41
06:30
19:38
06:31
19:36
06:33
19:33
06:35
19:31
06:37
19:28
06:39
19:26
06:40
19:23
06:42
19:21
06:44
19:18
06:46
19:16
06:47
19:13
06:49
19:11
06:51

| 19:08

06:53
19:06
06:55
19:03
06:56
19:01
06:58
18:58
07:00
18:56
07:02
18:53
07:04
18:51
07:05
18:48

382

22

22

20

115
0.40
0.93
0.66
0.25

28

Minuten mit Schatten

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

DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Jan Feb Mar

Apr Mai

Jun

Jul

J Wind?

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Aug Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Oktober

19:03 (1) | 07:07
19:25 (1) | 18:46
19:03 (1) | 07:09
19:25 (1) | 18:43
19:04 (1) | 07:11
19:24 (1) | 18:41
19:04 (1) | 07:13
19:22 (1) | 18:39
19:05 (1) | 07:15
19:21 (1) | 18:36
19:07 (1) | 07:16
19:19 (1) | 18:34
19:09 (1) | 07:18
19:14 (1) | 18:31

-
N0

o

S

o
AT

w

o

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

Schattenwurf-Immissionsgutachten Windpark Gérmin

| Novembet Dezember
| 07:06 | 08:01
16:35 15:50
07:08 08:03
16:33 15:49
07:10 08:04
16:31 15:49
|07:12 | 08:06
| 16:29 | 15:48
07:14 | 08:07
16:27 15:47
07:16 08:09
16:25 15:47
07:18 08:10
16:23 15:46
07:20 08:11
16:21 15:46
07:22 | 08:13
16:20 | 15:45
07:24 | 08:14
16:18 15:45
07:26 08:15
16:16 15:45
07:27 08:16
16:14 15:45
17:43(12) | 07:29 | 08:17
4 17:47(12) | 16:13 15:45
17:41(12) | 07:31 08:18
4 17:45(12) | 16:11 15:45
17:40 (12) | 07:33 08:19
3 17:43(12) | 16:10 15:45
17:39 (12) | 07:35 08:20
1 17:40(12) | 16:08 15:45
07:37 | 08:21
16:06 | 15:45
07:39 | 08:22
16:05 15:45
07:41 08:22
16:04 15:45
07:43 08:23
16:02 15:46
07:44 08:24
16:01 15:46
07:46 | 08:24
16:00 | 15:46
07:48 | 08:25
15:58 | 15:47
07:50 | 08:25
15:57 | 15:48
07:51 08:26
15:56 15:48
07:53 08:26
15:55 15:49
07:55 | 08:26
15:54 | 15:50
07:57 08:26
15:53 15:51
07:58 08:26
15:52 15:51
08:00 08:26
15:51 | 15:52
| 08:26
| | 15:53
| 258 | 232
12 | |
0.33 |
0.93 |
0.69 |
0.21 |
3 |
zeit wie ):

Zeitpunkt (SS5:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

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

spgaosazs2/19 - WiNdPRO .
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17
4 Wind

Projekt: Lizenzierter Anwender:
indei i ormi 117-Wind GmbH & Co. KG %
Windeignungsgebiet Gormin Wind

Am Westersielzug 11
DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: J - 1010
o Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar |Februar | Marz | April | Mai | Juni
1]08:26 | 07:56 | 06:58 17:11 (12) | 06:42 | 05:33 | 04:43
15:55 | 16:46 17:43 5 17:16(12) | 19:41 20:37 21:28
2| 08:26 | 07:54 06:56 17:12 (12) | 06:40 05:31 04:42
15:56 | 16:48 17:44 5 17:17(12) | 19:43 20:39 21:29
3| 08:26 | 07:52 06:53 06:37 05:29 04:41
| 15:57 | 16:50 17:46 | 19:45 20:41 21:30
4]08:26 | 07:51 | 06:51 | 06:35 105:27 | 04:40
| 15:58 | 16:52 | 17:48 | 19:47 | 20:43 | 21:31
5(08:25 | 07:49 | 06:48 | 06:33 105:25 | 04:39
16:00 16:54 17:50 19:49 20:45 21:32
6 ]08:25 07:47 06:46 06:30 05:23 04:39
16:01 16:56 17:52 19:51 20:46 21:33
7 | 08:24 07:45 06:44 06:28 05:21 04:38
16:02 16:58 17:54 19:53 20:48 21:34
8] 08:24 07:43 06:41 06:25 19:20 (1) | 05:19 04:37
16:04 17:00 17:56 | 19:54 3 19:23(1) | 20:50 21:35
9]08:23 | 07:41 ] 06:39 1 06:23 19:16 (1) | 05:17 04:37
| 16:05 | 17:03 | 17:58 | 19:56 12 19:28(1) | 20:52 21:36
1008:23 | 07:39 06:36 | 06:20 19:13 (1) | 05:15 04:36
16:07 17:05 18:00 19:58 16 19:29(1) | 20:54 21:37
11| 08:22 07:37 06:34 06:18 19:12 (1) | 05:13 04:36
16:08 17:07 18:02 20:00 18 19:30 (1) | 20:55 21:38
12 | 08:21 07:35 06:32 06:16 19:11 (1) | 05:11 04:35
16:10 17:09 18:04 20:02 20 19:31(1) | 20:57 21:39
13]08:20 | 07:33 | 06:29 | 06:13 19:09 (1) | 05:09 04:35
16:11 17:11 18:06 20:04 22 19:31(1) | 20:59 21:39
14 | 08:20 07:31 06:27 06:11 19:09 (1) | 05:08 04:35
16:13 17:13 18:08 20:06 22 19:31(1) | 21:00 21:40
15| 08:19 07:29 06:24 06:09 19:09 (1) | 05:06 04:34
16:15 17:15 18:10 | 20:08 22 19:31(1) | 21:02 21:41
16 | 08:18 07:27 06:22 | 06:06 19:08 (1) | 05:04 04:34
16:16 17:17 18:11 | 20:09 23 19:31(1) | 21:04 21:41
17 | 08:17 | 07:25 | 06:19 | 06:04 19:08 (1) | 05:03 | 04:34
| 16:18 |17:19 | 18:13 | 20:11 22 19:30(1) | 21:06 | 21:42
18| 08:16 | 07:23 | 06:17 | 06:02 19:08 (1) | 05:01 | 04:34
16:20 | 17:21 18:15 | 20:13 22 19:30(1) | 21:07 21:42
19]08:14 | 07:20 06:14 ] 05:59 19:09 (1) | 04:59 04:34
16:22 |117:23 18:17 | 20:15 21 19:30(1) | 21:09 21:43
20 | 08:13 07:18 06:12 05:57 19:10 (1) | 04:58 04:34
16:23 17:25 18:19 20:17 19 19:29(1) | 21:10 21:43
21 08:12 07:16 06:10 05:55 19:10 (1) | 04:56 04:34
16:25 17:27 18:21 20:19 17 19:27(1) | 21:12 21:43
22 | 08:11 | 07:14 | 06:07 | 05:52 19:11 (1) | 04:55 | 04:35
|16:27 | 17:29 | 18:23 120:21 14 19:25(1) [ 21:14 | 21:43
23| 08:09 | 07:12 06:05 | 05:50 19:14 (1) | 04:54 04:35
16:29 117:31 18:25 | 20:22 9 19:23(1) | 21:15 21:44
24 | 08:08 | 07:09 06:02 | 05:48 04:52 04:35
16:31 |17:33 18:26 | 20:24 2117 21:44
25 | 08:07 07:07 06:00 05:46 04:51 04:35
16:33 17:35 18:28 20:26 21:18 21:44
26 | 08:05 07:05 05:57 05:43 04:50 04:36
16:35 17:37 18:30 20:28 21:20 21:44
2708:04 | 07:03 17:09 (12) | 05:55 | 05:41 | 04:48 04:36
| 16:37 | 17:39 2 17:11(12) | 18:32 | 20:30 | 21:21 21:44
28 | 08:02 07:00 17:09 (12) | 05:52 05:39 04:47 04:37
16:38 17:41 4 17:13(12) | 18:34 20:32 21:22 21:43
29 | 08:01 06:50 05:37 04:46 04:37
16:40 19:36 20:34 21:24 21:43
30 | 07:59 | 06:47 | 05:35 04:45 04:38
|16:42 | | 19:38 | 20:35 21:25 21:43
31]07:57 | | 06:45 | 04:44
|16:44 | | 19:40 | |21:26 |
Sonnenscheinstunden | 24 | 273 | 367 | 420 | 495 | 511
astr.max.magl.Beschattung | | 6 | 10 | 282 | |
Red.Sonnenscheinwahrsch. | | 0.24 031 | 0.41 |
Reduktion Betriebsdauer | | 0.93 0.93 | 0.93 |
Reduktion Windrichtung | | 0.68 0.68 | 0.65 |
Gesamte Reduktion | | 0.15 0.20 | 0.25 |
Met.wahrsch.Beschattung | | 1 2 | 70 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 25/08/2018 13:52 / 20 Wi nd PRO .
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17
4 Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: J - 1010

Voraussetzungen fiir Berechnung des Schattenwurfs

1

2

3

'S

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
astr.max.mégl.Beschattung
Red.Sonnenscheinwahrsch.
Reduktion Betriebsdauer
Reduktion Windrichtung

Gesamte Reduktion
Met.wahrsch.Beschattung

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

Tag im Monat  Sonnenaufgang

|3uli

| 04:39
21:43
04:39
21:42
04:40
| 21:42
| 04:41
| 21:41
04:42
2141
04:43

| 21:09
| 513
|
|
|
|
|
|

| August

20
20
22
22
22
22
22
22
20
0.48
0.93
0.65

0.29
68

(SS:MM)
Sonnenuntergang (SS:MM)

19:19 (1)
19:29 (1)
19:16 (1)
19:30 (1)
19:14 (1)
19:31 (1)
19:13 (1)
19:33 (1)
19:13 (1)
19:33 (1)
19:11 (1)
19:33 (1)
19:11 (1)
19:33 (1)
19:11 (1)
19:33 (1)
19:10 (1)
19:32 (1)
19:10 (1)
19:32 (1)
19:10 (1)
19:32 (1)
19:10 (1)
19:30 (1)

| September

| 06:14
20:00
06:15
19:58
06:17
| 19:55
| 06:19
| 19:53
| 06:21
19:50
06:23
19:48
06:24
19:45
06:26
19:43
| 06:28
| 19:41
| 06:30
19:38
06:31
19:36
06:33
19:33
| 06:35
19:31
06:37
19:28
06:39
19:26
06:40
19:23
| 06:42
| 19:21
| 06:44
| 19:18
| 06:46
| 19:16
06:47
19:13
06:49
19:11
| 06:51
| 19:08
| 06:53
| 19:06
| 06:55
| 19:03
06:56
19:01
06:58
18:58
| 07:00
| 18:56
07:02
18:53
07:04
18:51
| 07:05
| 18:48
l

382

49
0.40
0.93
0.65
0.24

12

Minuten mit Schatten

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

DE-25840 Friedrichstadt

4 Wind?

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Apr Mai Jun
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

19:11 (1)
19:29 (1)
19:12 (1)
19:28 (1)
19:14 (1)
19:26 (1)
19:17 (1)
19:20 (1)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

Schattenwurf-Immissionsgutachten Windpark Gérmin

Jul

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

Aug Sep Okt Nov Dez

| Oktober | Novembet Dezember
| 07:07 | 07:06 | 08:01
18:46 16:35 15:50
07:09 07:08 08:03
18:43 16:33 15:49
07:11 07:10 08:04
| 18:41 16:31 | 15:49
| 07:13 |07:12 | 08:06
| 18:39 | 16:29 | 15:48
07:15 | 07:14 | 08:07
18:36 16:27 15:47
07:16 07:16 08:09
18:34 16:25 15:47
07:18 07:18 08:10
18:31 16:23 15:46
07:20 07:20 08:11
18:29 16:21 15:46
| 07:22 07:22 | 08:13
| 18:26 16:20 | 15:45
| 07:24 07:24 | 08:14
18:24 16:18 15:45
07:26 07:26 08:15
18:22 16:16 15:45
07:28 17:45 (12) | 07:27 08:16
18:19 5 17:50(12) | 16:14 15:45
| 07:29 17:43(12) | 07:29 | 08:17
18:17 5 17:48(12) | 16:13 15:45
07:31 17:42 (12) | 07:31 08:18
18:14 3 17:45(12) | 16:11 15:45
07:33 17:42 (12) | 07:33 08:19
18:12 1 17:43(12) | 16:10 15:45
07:35 07:35 08:20
18:10 16:08 15:45
| 07:37 07:37 | 08:21
| 18:07 16:06 | 15:45
| 07:39 07:39 | 08:22
18:05 16:05 15:45
07:41 07:41 08:22
18:03 16:04 15:45
07:43 07:43 08:23
18:01 16:02 15:46
07:45 07:44 08:24
17:58 16:01 15:46
| 07:47 | 07:46 | 08:24
| 17:56 | 16:00 | 15:47
07:48 07:48 | 08:25
17:54 15:58 | 15:47
07:50 07:50 | 08:25
17:52 15:57 | 15:48
06:52 07:51 08:26
16:50 15:56 15:48
06:54 07:53 08:26
16:47 15:55 15:49
06:56 07:55 | 08:26
16:45 15:54 | 15:50
06:58 07:57 08:26
16:43 15:53 15:51
07:00 07:58 08:26
16:41 15:52 15:51
07:02 08:00 08:26
16:39 15:51 | 15:52
07:04 | 08:26
| 16:37 | 15:53
| 328 | 258 | 232
| 14 | |
| 0.33 |
| 0.93 |
| 0.68 |
| 0.21 |
| 3 |
zeit wie jahr):

Zeitpunkt (SS5:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

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

spgaosazs2/20 WIiNdPRO .
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4 Wind

Projext: Lizenzierter Anwender:

Windeignungsgebiet Gormin 117-Wind G""’"lsl‘ Co: KG } wind?”

Am Westersielzug

DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: K - 1011

voraussetzungen fur Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar Apr Mai

Jun Jul Aug Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Marz | April | Mai | Juni
1]08:26 | 07:56 | 06:58 17:13 (12) | 06:42 | 05:33 | 04:43
15:55 | 16:46 17:43 3 17:16 (12) | 19:41 20:37 21:28
2| 08:26 | 07:54 06:56 17:13 (12) | 06:40 05:31 04:42
15:56 | 16:48 17:44 4 17:17(12) | 19:43 20:39 21:29
3| 08:26 | 07:52 06:53 17:14 (12) | 06:37 05:29 04:41
|15:57 | 16:50 17:46 5 17:19 (12) | 19:45 20:41 | 21:30
4]08:26 | 07:51 06:51 17:15 (12) | 06:35 105:27 | 04:40
| 15:58 | 16:52 | 17:48 5 17:20(12) | 19:47 | 20:43 | 21:31
5(08:25 | 07:49 06:48 06:33 105:25 | 04:39
16:00 16:54 17:50 19:49 20:45 21:32
6 ]08:25 07:47 06:46 06:30 05:23 04:39
16:01 16:56 17:52 19:51 20:46 21:33
7 | 08:24 07:45 06:44 06:28 05:21 04:38
16:02 16:58 17:54 19:53 20:48 21:34
8] 08:24 07:43 06:41 06:25 05:19 04:37
16:04 17:00 17:56 19:54 20:50 21:35
9108:23 | 07:41 06:39 06:23 05:17 | 04:37
| 16:05 | 17:03 17:58 19:56 20:52 | 21:36
1008:23 | 07:39 06:36 06:20 05:15 | 04:36
16:07 17:05 18:00 19:58 20:54 21:37
11| 08:22 07:37 06:34 06:18 19:23 (1) | 05:13 04:36
16:08 17:07 18:02 20:00 7 19:30(1) | 20:55 21:38
12 | 08:21 07:35 06:32 06:16 19:20 (1) | 05:11 04:35
16:10 17:09 18:04 20:02 13 19:33(1) | 20:57 21:39
13]08:20 | 07:33 06:29 | 06:13 19:17(1) | 05:09 | 04:35
16:11 17:11 18:06 20:04 17 19:34(1) | 20:59 21:39
14 | 08:20 07:31 06:27 06:11 19:16 (1) | 05:08 04:35
16:13 17:13 18:08 20:06 19 19:35(1) | 21:00 21:40
15| 08:19 07:29 06:24 06:09 19:15(1) | 05:06 04:34
16:15 17:15 18:10 20:08 21 19:36(1) | 21:02 21:41
16 | 08:18 07:27 06:22 06:06 19:14 (1) | 05:04 04:34
16:16 17:17 18:11 20:09 21 19:35(1) | 21:04 21:41
17 | 08:17 | 07:25 06:19 | 06:04 19:14 (1) | 05:03 | 04:34
| 16:18 |17:19 18:13 | 20:11 22 19:36(1) | 21:06 | 21:42
18| 08:16 | 07:23 06:17 | 06:02 19:13 (1) | 05:01 | 04:34
16:20 | 17:21 18:15 20:13 23 19:36(1) | 21:07 21:42
19| 08:14 | 07:20 06:14 05:59 19:13 (1) | 04:59 04:34
16:22 |117:23 18:17 20:15 23 19:36(1) | 21:09 21:43
20 | 08:13 07:18 06:12 05:57 19:14 (1) | 04:58 04:34
16:23 17:25 18:19 20:17 22 19:36(1) | 21:10 21:43
21 08:12 07:16 06:10 05:55 19:13 (1) | 04:56 04:34
16:25 17:27 18:21 20:19 21 19:34(1) | 21:12 21:43
22 | 08:11 | 07:14 06:07 | 05:52 19:13(1) | 04:55 | 04:35
|16:27 | 17:29 18:23 120:21 21 19:34(1) |21:14 | 21:43
23| 08:09 | 07:12 06:05 05:50 19:14 (1) | 04:54 | 04:35
16:29 117:31 18:25 20:22 19 19:33(1) | 21:15 21:44
24 | 08:08 | 07:09 06:02 05:48 19:15 (1) | 04:52 04:35
16:31 |17:33 18:26 20:24 17 19:32(1) | 21:17 21:44
25 | 08:07 07:07 06:00 05:46 19:17 (1) | 04:51 04:35
16:33 17:35 18:28 20:26 13 19:30(1) | 21:18 21:44
26 | 08:05 07:05 05:57 05:43 19:19 (1) | 04:50 04:36
16:35 17:37 18:30 20:28 9 19:28(1) | 21:20 21:44
2708:04 | 07:03 05:55 05:41 |04:48 | 04:36
| 16:37 | 17:39 18:32 20:30 | 21:21 | 21:44
28 | 08:02 07:00 05:52 05:39 04:47 04:37
16:38 17:41 18:34 20:32 21:22 21:43
29 | 08:01 06:50 05:37 04:46 04:37
16:40 19:36 20:34 21:24 21:43
30 | 07:59 | 06:47 05:35 04:45 | 04:38
| 16:42 | 19:38 20:35 21:25 | 21:43
31]07:57 | 06:45 04:44 |
|16:44 | 19:40 121:26 |
Sonnenscheinstunden | 24 | 273 367 420 | 495 | 511
astr.max.mégl.Beschattung | | 17 288 | |
Red.Sonnenscheinwahrsch. | | 0.31 0.41 |
Reduktion Betriebsdauer | | 0.93 0.93 |
Reduktion Windrichtung | | 0.68 0.64 |
Gesamte Reduktion | | 0.20 0.25 |
Met.wahrsch.Beschattung | | 3 71 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34
Schattenwurf-Immissionsgutachten Windpark Gérmin

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

Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: K - 1011

Voraussetzungen fiir Berechnung des Schattenwurfs

1

2

3

'S

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
astr.max.mégl.Beschattung
Red.Sonnenscheinwahrsch.
Reduktion Betriebsdauer
Reduktion Windrichtung

Gesamte Reduktion
Met.wahrsch.Beschattung

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

Tag im Monat  Sonnenaufgang

|3uli

| 04:39
21:43
04:39
21:42
04:40
| 21:42
| 04:41
| 21:41
04:42
2141
04:43

| 21:09
| 513
|
|
|
|
|
|

| August

21
21
23
23
23
23
21

21

0.48
0.93
0.64
0.29

83

(SS:MM)
Sonnenuntergang (SS:MM)

19:25 (1)
19:35 (1)
19:22 (1)
19:36 (1)
19:21 (1)
19:38 (1)
19:20 (1)
19:39 (1)
19:18 (1)
19:39 (1)
19:18 (1)
19:39 (1)
19:17 (1)
19:40 (1)
19:17 (1)
19:40 (1)
19:16 (1)
19:39 (1)
19:16 (1)
19:39 (1)
19:17 (1)
19:38 (1)
19:16 (1)
19:37 (1)
19:17 (1)
19:36 (1)
19:18 (1)
19:35 (1)
19:19 (1)
19:32 (1)

| September

| 06:14
20:00
06:15
19:58
06:17
| 19:55
| 06:19
| 19:53
| 06:21
19:50
06:23
19:48
06:24
19:45
06:26
19:43
| 06:28
| 19:41
| 06:30
19:38
06:31
19:36
06:33
19:33
| 06:35
19:31
06:37
19:28
06:39
19:26
06:40
19:23
| 06:42
| 19:21
| 06:44
| 19:18
| 06:46
| 19:16
06:47
19:13
06:49
19:11
| 06:51
| 19:08
| 06:53
| 19:06
| 06:55
| 19:03
06:56
19:01
06:58
18:58
| 07:00
| 18:56
07:02
18:53
07:04
18:51
| 07:05
| 18:48
l

382

7
0.40
0.93
0.64
0.24

2

Minuten mit Schatten

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

DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Jan Feb Mar

Apr Mai

Jun

Jul

4 Wind?

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Aug Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

19:22 (1)
19:29 (1)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

Schattenwurf-Immissionsgutachten Windpark Gérmin

| Oktober | Novembet Dezember
| 07:07 | 07:06 | 08:01
18:46 16:35 15:50
07:09 07:08 08:03
18:43 16:33 15:49
07:11 07:10 08:04
| 18:41 16:31 | 15:49
| 07:13 |07:12 | 08:06
| 18:39 | 16:29 | 15:48
07:15 | 07:14 | 08:07
18:36 16:27 15:47
07:16 07:16 08:09
18:34 16:25 15:47
07:18 07:18 08:10
18:31 16:23 15:46
07:20 07:20 08:11
18:29 16:21 15:46
| 07:22 07:22 | 08:13
| 18:26 16:20 | 15:45
| 07:24 17:49 (12) | 07:24 | 08:14
18:24 6 17:55(12) | 16:18 15:45
07:26 17:48 (12) | 07:26 08:15
18:22 5 17:53(12) | 16:16 15:45
07:28 17:47 (12) | 07:27 08:16
18:19 3 17:50(12) | 16:14 15:45
| 07:29 17:46 (12) | 07:29 | 08:17
18:17 2 17:48(12) | 16:13 15:45
07:31 07:31 08:18
18:14 16:11 15:45
07:33 07:33 08:19
18:12 16:10 15:45
07:35 07:35 08:20
18:10 16:08 15:45
| 07:37 07:37 | 08:21
| 18:07 16:06 | 15:45
| 07:39 07:39 | 08:22
18:05 16:05 15:45
07:41 07:41 08:22
18:03 16:04 15:45
07:43 07:43 08:23
18:01 16:02 15:46
07:45 07:44 08:24
17:58 16:01 15:46
| 07:47 | 07:46 | 08:24
| 17:56 | 16:00 | 15:47
07:48 07:48 | 08:25
17:54 15:58 | 15:47
07:50 07:50 | 08:25
17:52 15:57 | 15:48
06:52 07:51 08:26
16:50 15:56 15:48
06:54 07:53 08:26
16:47 15:55 15:49
06:56 07:55 | 08:26
16:45 15:54 | 15:50
06:58 07:57 08:26
16:43 15:53 15:51
07:00 07:58 08:26
16:41 15:52 15:51
07:02 08:00 08:26
16:39 15:51 | 15:52
07:04 | 08:26
| 16:37 | 15:53
| 328 | 258 | 232
| 16 | |
| 0.33 |
| 0.93 |
| 0.68 |
| 0.21 |
| 3 |
zeit wie jahr):

Zeitpunkt (SS5:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

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

spgaoszs2/23 - WiNdPRO .

Seite 48 von 116



17
4 Wind

Projekt:
Windeignungsgebiet Gormin

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: L - 1012

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar |Februar |Mérz

1]08:26 07:56 06:58
15:55 16:46 17:43

2 08:26 07:54 06:56

15:56 16:48 17:44 1
3 08:26 07:52 06:53

15:57 16:50 17:46 3
4108:26 07:51 06:51

15:58 16:52 17:48 5
5 08:25 07:49 06:48

16:00 16:54 17:50 6
6] 08:25 07:47 06:46

16:01 16:56 17:52
7108:24 07:45 06:44

16:02 16:58 17:54
8 08:24 07:43 06:41

16:04 17:00 17:56
908:23 07:41 06:39

16:05 [17:03 | 17:58
100823 [07:39 | 0636

16:07 17:05 | 18:00
11]08:22 07:37 | 06:34
16:08 17:07 | 18:02
12 | 08:21 07:35 | 06:32

16:10 17:09 18:04
131 08:20 07:33 06:29
16:11 17:11 18:06

3
B
=
Ba¢
2
P
2
8

16:40 119:36

30 | 07:59 106:47

16:42 19:38

31 07:57 06:45

16:44 19:40

Sonnenscheinstunden | 249 273 367
astr.max.mogl. Beschattung 15
Red.Sonnenscheinwahrsch. 031
Reduktion Betriebsdauer 093
Reduktion Windrichtung 0.68
Gesamte Reduktion | I 020
Met.wahrsch.Beschattung | 1 3

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

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

17:16 (12)
17:17 (12)
17:16 (12)
17:19 (12)
17:16 (12)
17:21(12)
17:17 (12)
17:23(12)

19:27 (1)
19:33 (1)

19:27 (1)

Minuten mit Schatten

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG

Am Westersiel

2ug 11 Wind

DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Jan Feb Mar Apr
1.39 2.32 3.70 5.75

Betriebsdauer je Sektor

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Mai Jun Jul Aug Sep Okt Nov Dez
8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit

: Startwindgeschw. aus Leistungskennlinie

IMai |Juni | 3uli | SeptembgiOktober | Novembe} Dezember
05:33 | 04:43 04:39 06:14 07:07 07:06 08:01
20:37 | 21:28 21:43 20:00 18:46 16:35 15:50
05:31 | 04:42 04:39 06:15 07:09 07:08 08:03
20:39 21:29 21:42 19:58 18:43 16:33 15:49
05:29 04:41 04:40 06:17 07:11 07:10 08:04
20:41 21:30 21:42 19:55 18:41 16:31 15:49
05:27 04:40 04:41 06:19 07:13 07:12 08:06
20:43 21:31 21:41 19:53 18:39 16:29 15:48
05:25 04:39 04:42 06:21 07:15 07:14 08:07
20:45 21:32 21:41 19:50 18:36 16:27 15:47
05:23 04:39 04:43 06:23 07:16 07:16 08:09
20:46 21:33 21:40 19:48 18:34 16:25 15:47
05:21 04:38 04:44 06:24 07:18 07:18 08:10
20:48 21:34 21:39 19:45 18:31 16:23 15:46
05:19 04:37 04:45 06:26 07:20 17:54 (12) | 07:20 08:11
20:50 21:35 21:39 19:43 18:29 5 17:59(12) | 16:21 15:46
05:17 04:37 04:46 06:28 07:22 17:52 (12) | 07:22 08:13
20:52 21:36 21:38 19:41 18:26 5 17:57(12) | 16:20 15:45
05:15 04:36 04:47 06:30 07:24 17:51(12) | 07:24 08:14
20:54 21:37 21:37 19:38 18:24 4 17:55(12) | 16:18 15:45
05:13 | 04:36 04:48 106:31 07:26 17:50 (12) | 07:26 08:15
20:55 | 21:38 21:36 | 19:36 18:22 3 17:53(12) | 16:16 15:45
05:11 | 04:35 04:49 | 06:33 07:28 07:27 08:16
20:57 21:39 21:35 19:33 18:19 16:14 15:45
05:09 04:35 04:51 06:35 07:29 07:29 08:17
20:59 21:39 21:34 19:31 18:17 16:13 15:45
05:08 04:35 04:52 19:32 (1) | 06:37 07:31 07:31 08:18
21:00 21:40 21:33 6 19:38(1) | 19:28 18:14 16:11 15:45
05:06 04:34 04:53 19:28 (1) | 06:39 07:33 07:33 08:19
21:02 21:41 21:32 12 19:40 (1) | 19:26 18:12 16:10 15:45
05:04 04:34 04:54 19:27 (1) | 06:40 07:35 07:35 08:20
21:04 21:41 21:31 15 19:42(1) | 19:23 18:10 16:08 15:45
05:03 04:34 04:56 19:26 (1) | 06:42 07:37 07:37 08:21
21:06 21:42 21:30 17 1943 (1) | 19:21 18:07 16:06 15:45
05:01 04:34 04:57 19:24 (1) | 06:44 07:39 07:39 08:22
21:07 21:42 21:29 19 19:43(1) | 19:18 18:05 16:05 15:45
04:59 04:34 04:58 19:23 (1) | 06:46 07:41 07:41 08:22
21:.09 21:43 21:27 21 19:44(1) | 19:16 18:03 16:04 15:45
04:58 04:34 05:00 19:23 (1) | 06:47 07:43 07:43 08:23
21:10 21:43 21:26 21 19:44(1) | 19:13 18:01 16:02 15:46
04:56 04:34 05:01 19:21 (1) | 06:49 07:45 07:44 08:24
21:12 21:43 21:25 23 19:44(1) | 19:11 17:58 16:01 15:46
04:55 04:35 05:03 19:21 (1) | 06:51 07:47 07:46 08:24
21:14 21:43 21:23 23 19:44(1) | 19:08 17:56 16:00 15:47
04:54 04:35 05:04 19:22 (1) | 06:53 07:48 07:48 08:25
21:15 21:44 21:22 22 19:44(1) | 19:06 17:54 15:58 15:47
04:52 04:35 05:06 19:22 (1) | 06:55 07:50 07:50 08:25
21:17 21:44 21:20 22 19:44(1) | 19:03 17:52 15:57 15:48
04:51 04:35 05:07 19:21 (1) | 06:56 06:52 07:51 08:26
21:18 21:44 21:19 21 19:42(1) | 19:01 16:50 15:56 15:48
04:50 04:36 05:09 19:22 (1) | 06:58 06:54 07:53 08:26
21:20 21:44 21:17 20 19:42(1) | 18:58 16:47 15:55 15:49
04:48 04:36 05:11 19:23 (1) | 07:00 06:56 07:55 08:26
21:21 21:44 21:16 18 19:41 (1) | 18:56 16:45 15:54 15:50
04:47 04:37 05:12 19:23 (1) | 07:02 06:58 07:57 08:26
21:22 21:43 21:14 16 19:39 (1) | 18:53 16:43 15:53 15:51
04:46 | 04:37 | 05:14 19:25 (1) | 07:04 07:00 07:58 08:26
21:224  |21:43 21112 12 19:37(1) | 18:51 16:41 15:52 15:51
04:45 | 04:38 | 05:16 19:28 (1) | 07:05 07:02 08:00 08:26
21:25 2143 2111 5 19:33(1) | 18:48 16:39 15:51 15:52
04:44 05:17 07:04 08:26
21:26 2109 16:37 15:53

495 511 513 382 328 258 232
293 17
0.48 0.33
0.93 0.93
0.64 0.68
I 0.29 | 0.21
| 84 | 4
zeit wie jahr):

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

Zeitpunkt (SS:MM) Schattenende

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

Schattenwurf-Immissionsgutachten Windpark Gérmin

(WEA mit letztem Schatten)

asos0813:52/2¢ - WINAPRO .
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17
4 Wind

Projekt: Lizenzierter Anwender: 1
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG 7
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: M - I013
o Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Marz | April Mai | 3uni |3uli | August | SeptembdiOktober | NovembefDezember
110826 |07:56 | 06:58 06:42 0533 10443 | 0439 | 05:19 06:14 | 07:07 07:06 | 08:01
15:55 16:46 17:43 19:41 20:37 | 21:28 21:43 21:07 20:00 18:46 16:35 15:50
2 08:26 07:54 06:56 06:40 05:31 | 04:42 04:39 05:21 06:15 07:09 07:08 08:03
15:56 16:48 17:44 19:43 20:39 21:29 21:42 21:05 19:58 18:43 16:33 15:49
3 08:26 07:52 06:53 06:37 05:29 04:41 04:40 05:22 06:17 07:11 07:10 08:04
15:57 16:50 17:46 19:45 20:41 21:30 21:42 21:03 19:55 18:41 16:31 15:49
4| 08:26 07:51 06:51 17:18 (12) | 06:35 05:27 04:40 04:41 05:24 06:19 07:13 07:12 08:06
15:58 16:52 17:48 3 17:21(12) | 19:47 20:43 21:31 2141 21:01 19:53 18:39 16:29 15:48
5 08:25 07:49 06:48 17:19 (12) | 06:33 05:25 04:39 04:42 05:26 06:21 07:15 07:14 08:07
16:00 16:54 17:50 4 17:23(12) | 19:49 20:45 21:32 21:41 21:00 19:50 18:36 16:27 15:47
6] 08:25 07:47 06:46 17:19 (12) | 06:30 05:23 04:39 04:43 05:27 06:23 07:16 07:16 08:09
16:01 16:56 17:52 6 17:25(12) | 19:51 20:46 21:33 21:40 20:58 19:48 18:34 16:25 15:47
7108:24 07:45 06:44 17:22 (12) | 06:28 05:21 04:38 04:44 05:29 06:24 07:18 17:56 (12) | 07:18 08:10
16:02 16:58 17:54 3 17:25(12) | 19:53 20:48 21:34 21:39 20:56 19:45 18:31 6 18:02(12) | 16:23 15:46
8 08:24 07:43 06:41 06:25 05:19 04:37 04:45 05:31 06:26 07:20 17:54 (12) | 07:20 08:11
16:04 17:00 17:56 19:54 20:50 21:35 21:39 20:54 19:43 18:29 6 18:00(12) | 16:21 15:46
908:23 07:41 06:39 06:23 05:17 04:37 04:46 05:33 06:28 07:22 17:53(12) | 07:22 08:13
16:05 17:03 17:58 19:56 20:52 21:36 21:38 20:52 19:41 18:26 4 17:57(12) | 16:20 15:45
10 | 08:23 07:39 06:36 06:20 05:15 04:36 04:47 05:34 06:30 07:24 17:53(12) | 07:24 08:14
16:07 17:05 | 18:00 19:58 20:54 21:37 21:37 20:50 19:38 18:24 2 17:55(12) | 16:18 15:45
11| 08:22 07:37 1 06:34 06:18 05:13 | 04:36 04:48 05:36 | 06:31 07:26 07:26 08:15
16:08 17:07 | 18:02 20:00 20:55 | 21:38 21:36 20:48 | 19:36 18:22 16:16 15:45
12 | 08:21 07:35 | 06:32 06:16 05:11 | 04:35 04:49 05:38 | 06:33 07:28 07:27 08:16
16:10 17:09 18:04 20:02 20:57 21:39 21:35 20:46 19:33 18:19 16:14 15:45
1310820 [07:33 [ 06:29 06:13 0509 10435 [04:51 | 05:40 19:33(1) [ 06:35 | 07:29 07:29 | 08:17
16:11 17:11 18:06 20:04 20:59 21:39 21:34 20:43 10 19:43(1) | 19:31 18:17 16:13 15:45
14 | 08:20 07:31 06:27 06:11 05:08 04:35 04:52 05:41 19:31 (1) | 06:37 07:31 07:31 08:18
16:13 17:13 18:08 20:06 21:00 21:40 21:33 20:41 14 19:45(1) | 19:28 18:14 16:11 15:45
15 | 08:19 07:29 06:24 06:09 19:28 (1) | 05:06 04:34 04:53 05:43 19:29 (1) | 06:39 07:33 07:33 08:19
16:15 17:15 18:10 20:08 10 19:38 (1) | 21:02 21:41 21:32 20:39 17 19:46 (1) | 19:26 18:12 16:10 15:45
16 | 08:18 07:27 06:22 06:06 19:25 (1) | 05:04 04:34 04:54 05:45 19:28 (1) | 06:40 07:35 07:35 08:20
16:16 17:17 18:11 20:09 14 19:39 (1) | 21:04 21:41 21:31 20:37 19 19:47 (1) | 19:23 18:10 16:08 15:45
17 | 08:17 07:25 06:19 06:04 19:24 (1) | 05:03 04:34 04:56 05:47 19:27 (1) | 06:42 07:37 07:37 08:21
16:18 17:19 18:13 20:11 17 19:41(1) | 21:06 21:42 21:30 20:35 21 19:48(1) | 19:21 18:07 16:06 15:45
18 | 08:16 07:23 06:17 06:02 19:23 (1) | 05:01 04:34 04:57 05:49 19:26 (1) | 06:44 07:39 07:39 08:22
116:20 17:21 | 18:15 20:13 19 19:42(1) | 21:07 21:42 21:29 20:33 21 19:47 (1) | 19:18 18:05 16:05 15:45
19 | 08:14 07:20 06:14 05:59 19:22 (1) | 04:59 04:34 04:58 05:50 19:26 (1) | 06:46 07:41 07:41 08:22
16:22 17:23 18:17 20:15 20 19:42(1) | 21:09 21:43 21:27 20:30 22 19:48(1) | 19:16 18:03 16:04 15:45
20 | 08:13 07:18 06:12 05:57 19:21 (1) | 04:58 04:34 05:00 05:52 19:26 (1) | 06:47 07:43 07:43 08:23
16:23 17:25 18:19 20:17 22 19:43(1) | 21:10 21:43 21:26 20:28 22 19:48(1) ] 19:13 18:01 16:02 15:46
21 | 08:12 07:16 06:10 05:55 19:20 (1) | 04:56 04:34 05:01 05:54 19:26 (1) | 06:49 07:45 07:44 08:24
16:25 17:27 18:21 20:19 22 19:42(1) | 21:12 21:43 21:25 20:26 22 19:48(1) | 19:11 17:58 16:01 15:46
22 | 08:11 07:14 06:07 05:52 19:20 (1) | 04:55 04:35 05:03 05:56 19:25 (1) | 06:51 07:47 07:46 08:24
16:27 17:29 18:23 20:21 22 19:42(1) | 21:14 21:43 21:23 20:24 22 19:47(1) | 19:08 17:56 16:00 15:47
23 | 08:09 07:12 06:05 05:50 19:20 (1) | 04:54 04:35 05:04 05:58 19:25 (1) | 06:53 07:48 07:48 08:25
16:29 17:31 18:25 20:22 22 19:142(1) | 21:15 21:44 21:22 20:21 22 19:47 (1) | 19:06 17:54 15:58 15:47
24| 08:08 07:09 06:02 05:48 19:20 (1) | 04:52 04:35 05:06 05:59 19:26 (1) | 06:55 07:50 07:50 08:25
16:31 17:33 18:26 20:24 22 19:42(1) | 21:17 21:44 21:20 20:19 20 19:46 (1) | 19:03 17:52 15:57 15:48
25 | 08:07 07:07 06:00 05:46 19:20 (1) | 04:51 04:35 05:07 06:01 19:25 (1) | 06:56 06:52 07:51 08:26
16:33 17:35 18:28 20:26 21 19:41(1) | 21:18 21:44 21:19 20:17 19 19:44 (1) | 19:01 16:50 15:56 15:48
26 | 08:05 07:05 05:57 05:43 19:21 (1) | 04:50 04:36 05:09 06:03 19:26 (1) | 06:58 06:54 07:53 08:26
16:35 17:37 18:30 20:28 20 19:41(1) | 21:20 21:44 2117 20:14 17 19:43(1) | 18:58 16:47 15:55 15:49
27 | 08:04 07:03 05:55 05:41 19:22 (1) | 04:48 04:36 05:11 06:05 19:28 (1) | 07:00 06:56 07:55 08:26
16:37 17:39 18:32 20:30 18 19:40 (1) | 21:21 21:44 21:16 20:12 14 19:42(1) | 18:56 16:45 15:54 15:50
28 | 08:02 07:00 05:52 05:39 19:23 (1) | 04:47 04:37 05:12 06:06 19:29 (1) | 07:02 06:58 07:57 08:26
16:38 17:41 18:34 20:32 16 19:39(1) | 21:22 21:43 21:14 20:10 10 19:39(1) | 18:53 16:43 15:53 15:51
29 | 08:01 | 06:50 05:37 19:23 (1) | 04:46 | 04:37 | 05:14 | 07:04 07:00 07:58 08:26
16:40 119:36 20:34 13 19:36 (1) | 21:24 121:43 |21:12 | 18:51 16:41 15:52 15:51
30 | 07:59 | 06:47 05:35 19:25 (1) | 04:45 | 04:38 | 05:16 | 07:05 07:02 08:00 08:26
16:42 19:38 20:35 9 19:34(1) | 21:25 2143 21:11 18:48 16:39 15:51 15:52
31 07:57 06:45 04:44 05:17 07:04 08:26
16:44 19:40 21:26 21:09 2 16:37 15:53
Sonnenscheinstunden | 249 273 367 420 495 511 513 460 382 328 258 232
astr.max.magl.Beschattung 16 287 292 18
Red.Sonnenscheinwahrsch. 031 0.41 0.48 033
Reduktion Betriebsdauer 0.93 0.93 0.93 0.93
Reduktion Windrichtung 0.68 0.63 0.63 0.68
Gesamte Reduktion | I 0.20 0.24 I 0.29 I 0.21
Met.wahrsch.Beschattung | I 3 69 I 83 | 4
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tagim 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 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 25/08/2018 13:52 / 25 Wi nd PRO .
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17
4 Wind

Projekt: Lizenzierter Anwender:
indei i ormi 117-Wind GmbH & Co. KG %
Windeignungsgebiet Gormin Wind

Am Westersielzug 11
DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: N - 1014

voraussetzungen fur Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Marz | April | Mai | Juni
1]08:26 | 07:56 | 06:58 | 06:42 | 05:33 19:32 (1) | 04:43
15:55 | 16:46 17:43 19:41 20:37 19 19:51(1) | 21:28
2| 08:26 | 07:54 06:56 06:40 05:31 19:33 (1) | 04:42
15:56 | 16:48 17:44 19:43 20:39 18 19:51(1) | 21:29
3| 08:26 | 07:52 06:53 06:37 05:29 19:33 (1) | 04:41
|15:57 | 16:50 17:46 19:45 20:41 16 19:49 (1) | 21:30
4]08:26 | 07:51 | 06:51 | 06:35 | 05:27 19:34 (1) | 04:40
| 15:58 | 16:52 | 17:48 | 19:47 | 20:43 14 19:48(1) | 21:31
5(08:25 | 07:49 06:48 06:33 | 05:25 19:36 (1) | 04:39
16:00 16:54 17:50 19:49 20:45 10 19:46(1) | 21:32
6 ]08:25 07:47 06:46 06:30 05:23 19:39(1) | 04:39
16:01 16:56 17:52 19:51 20:46 3 19:42(1) ] 21:33
7 | 08:24 07:45 06:44 06:28 05:21 04:38
16:02 16:58 17:54 19:53 20:48 21:34
8] 08:24 07:43 06:41 17:28 (12) | 06:25 05:19 04:37
16:04 17:00 17:56 1 17:29(12) | 19:54 20:50 21:35
9108:23 | 07:41 06:39 17:28 (12) | 06:23 05:17 | 04:37
| 16:05 | 17:03 17:58 3 17:31(12) | 19:56 20:52 | 21:36
1008:23 | 07:39 06:36 17:29 (12) | 06:20 05:15 | 04:36
16:07 17:05 18:00 5 17:34(12) | 19:58 20:54 21:37
11| 08:22 07:37 06:34 17:29 (12) | 06:18 05:13 04:36
16:08 17:07 18:02 6 17:35(12) | 20:00 20:55 21:38
12 | 08:21 07:35 06:32 17:33 (12) | 06:16 05:11 04:35
16:10 17:09 18:04 1 17:34(12) | 20:02 20:57 21:39
13]08:20 | 07:33 06:29 | 06:13 | 05:09 | 04:35
16:11 17:11 18:06 20:04 20:59 21:39
14 | 08:20 07:31 06:27 06:11 05:08 04:35
16:13 17:13 18:08 20:06 21:00 21:40
15| 08:19 07:29 06:24 06:09 05:06 04:34
16:15 17:15 18:10 20:08 21:02 21:41
16 | 08:18 07:27 06:22 06:06 05:04 04:34
16:16 17:17 18:11 20:09 21:04 21:41
17 | 08:17 | 07:25 06:19 | 06:04 05:03 | 04:34
| 16:18 | 17:19 18:13 | 20:11 21:06 | 21:42
18| 08:16 | 07:23 06:17 | 06:02 | 05:01 | 04:34
16:20 | 17:21 18:15 20:13 21:07 21:42
19| 08:14 | 07:20 06:14 05:59 04:59 04:34
16:22 |117:23 18:17 20:15 21:09 21:43
20 | 08:13 07:18 06:12 05:57 19:40 (1) | 04:58 04:34
16:23 17:25 18:19 20:17 7 19:47(1) | 21:10 21:43
21 08:12 07:16 06:10 05:55 19:36 (1) | 04:56 04:34
16:25 17:27 18:21 20:19 13 19:49(1) | 21:12 21:43
22 | 08:11 | 07:14 06:07 | 05:52 19:35 (1) | 04:55 | 04:35
|16:27 | 17:29 18:23 120:21 15 19:50 (1) | 21:14 | 21:43
23| 08:09 | 07:12 06:05 05:50 19:34 (1) | 04:54 | 04:35
16:29 117:31 18:25 20:22 17 19:51(1) | 21:15 | 21:44
24 | 08:08 | 07:09 06:02 05:48 19:33 (1) | 04:52 | 04:35
16:31 |17:33 18:26 20:24 19 19:52(1) | 21:17 | 21:44
25 | 08:07 07:07 06:00 05:46 19:32(1) | 04:51 04:35
16:33 17:35 18:28 20:26 21 19:53(1) | 21:18 21:44
26 | 08:05 07:05 05:57 05:43 19:32 (1) | 04:50 04:36
16:35 17:37 18:30 20:28 21 19:53(1) | 21:20 21:44
2708:04 | 07:03 05:55 05:41 19:32 (1) | 04:48 | 04:36
| 16:37 | 17:39 18:32 20:30 21 19:53(1) | 21:21 | 21:44
28 | 08:02 07:00 05:52 05:39 19:31 (1) | 04:47 04:37
16:38 17:41 18:34 20:32 22 19:53(1) | 21:22 21:43
29 | 08:01 06:50 05:37 19:30 (1) | 04:46 04:37
16:40 19:36 20:34 22 19:52(1) | 21:24 21:43
30 | 07:59 | 06:47 05:35 19:31 (1) | 04:45 04:38
| 16:42 | 19:38 20:35 20 19:51(1) | 21:25 | 21:43
31]07:57 | 06:45 04:44 |
|16:44 | 19:40 | 21:26 |
Sonnenscheinstunden | 24 | 273 367 420 | 495 | 511
astr.max.mégl.Beschattung | | 16 198 | 80 |
Red.Sonnenscheinwahrsch. | | 0.31 0.41 0.51 |
Reduktion Betriebsdauer | | 0.93 0.93 0.93 |
Reduktion Windrichtung | | 0.68 0.63 0.63 |
Gesamte Reduktion | | 0.20 0.24 0.30 |
Met.wahrsch.Beschattung | | 3 48 24 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 25/08/2018 13:52 / 26 Wi nd PRO .
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17
4 Wind

Projext: Lizenzierter Anwender:

Windeignungsgebiet Gormin 117-Wind G""’"lsl‘ £0:.KG } Wind>

Am Westersielzug

DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: N - 1014

vorausse‘zungen fur Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar Apr Mai

Jun Jul Aug Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Juli | August | SeptembeOktober | Novembeg Dezember
1]04:39 | 05:19 | 06:14 | 07:07 | 07:06 | 08:01
21:43 | 21:07 20:00 18:46 16:35 15:50
2| 04:39 | 05:21 06:15 07:09 18:09 (12) | 07:08 08:03
21:42 | 21:05 19:58 18:43 6 18:15(12) | 16:33 15:49
3 | 04:40 | 05:22 06:17 07:11 18:07 (12) | 07:10 08:04
|21:42 | 21:03 119:55 | 18:41 6 18:13(12) |16:31 | 15:49
4]04:41 | 05:24 106:19 | 07:13 18:05(12) | 07:12 | 08:06
| 21:41 | 21:01 | 19:53 | 18:39 4 18:09 (12) | 16:29 | 15:48
5|04:42 | 05:26 |06:21 | 07:15 18:05(12) | 07:14 | 08:07
2141 21:00 19:50 18:36 2 18:07(12) | 16:27 15:47
6] 04:43 05:27 06:23 07:16 07:16 08:09
21:40 20:58 19:48 18:34 16:25 15:47
7 | 04:44 05:29 19:47 (1) | 06:24 07:18 07:18 08:10
21:39 20:56 6  19:53 (1) | 19:45 18:31 16:23 15:46
8| 04:45 05:31 19:45 (1) | 06:26 07:20 07:20 08:11
21:39 20:54 11 19:56 (1) | 19:43 18:29 16:21 15:46
9]04:46 | 05:33 19:42 (1) | 06:28 07:22 07:22 | 08:13
| 21:38 | 20:52 15 19:57 (1) | 19:41 18:26 16:20 | 15:45
10| 04:47 | 05:34 19:41 (1) | 06:30 07:24 07:24 | 08:14
21:37 20:50 17 19:58(1) | 19:38 18:24 16:18 15:45
11 | 04:48 05:36 19:41 (1) | 06:31 07:26 07:25 08:15
21:36 20:48 18 19:59 (1) | 19:36 18:22 16:16 15:45
12 | 04:49 05:38 19:39 (1) | 06:33 07:28 07:27 08:16
21:35 20:45 20 19:59(1) | 19:33 18:19 16:14 15:45
13]04:51 | 05:40 19:39 (1) | 06:35 | 07:29 |07:20 | 08:17
21:34 20:43 21 20:00(1) | 19:31 18:17 16:13 15:45
14 | 04:52 05:41 19:39 (1) | 06:37 07:31 07:31 08:18
21:33 20:41 21 20:00(1) | 19:28 18:14 16:11 15:45
15| 04:53 05:43 19:38 (1) | 06:39 07:33 07:33 08:19
21:32 20:39 21 19:59(1) | 19:26 18:12 16:10 15:45
16 | 04:54 05:45 19:38 (1) | 06:40 07:35 07:35 08:20
21:31 20:37 22 20:00(1) | 19:23 18:10 16:08 15:45
17 | 04:56 | 05:47 19:38 (1) | 06:42 | 07:37 07:37 | 08:21
| 21:30 | 20:35 21 19:59(1) | 19:21 | 18:07 16:06 | 15:45
18 | 04:57 | 05:49 19:38 (1) | 06:44 | 07:39 | 07:39 | 08:22
21:29 | 20:33 20 19:58(1) | 19:18 18:05 16:05 15:45
19]04:58 | 05:50 19:39 (1) | 06:46 07:41 07:41 08:22
21:27 [ 20:30 19 19:58(1) | 19:16 18:03 16:04 15:45
20 | 05:00 05:52 19:39 (1) | 06:47 07:43 07:43 08:23
21:26 20:28 18 19:57 (1) | 19:13 18:01 16:02 15:46
21| 05:01 05:54 19:40 (1) | 06:49 07:45 07:44 08:24
21525 20:26 15 19:55(1) | 19:11 17:58 16:01 15:46
22[05:03 | 05:56 19:41 (1) | 06:51 | 07:47 07:46 | 08:24
|21:23 2024 12 19:53(1) | 19:08 | 17:56 16:00 | 15:47
23 | 05:04 | 05:58 19:44 (1) | 06:53 07:48 07:48 | 08:25
21:22 | 20:21 6  19:50 (1) | 19:06 17:54 15:58 15:47
24 | 05:06 | 05:59 | 06:55 07:50 07:50 08:25
21:20 [ 20:19 | 19:03 17:52 15:57 15:48
25| 05:07 06:01 06:56 06:52 07:51 08:26
21:19 20:17 19:01 16:50 15:56 15:48
26 | 05:09 06:03 06:58 06:54 07:53 08:26
21:17 20:14 18:58 16:47 15:55 15:49
27| 05:11 | 06:05 107:00 | 06:56 07:55 | 08:26
21:16 | 20:12 | 18:56 | 16:45 15:54 | 15:50
28 | 05:12 06:06 07:02 06:58 07:57 08:26
21:14 20:10 18:53 16:43 15:53 15:51
29 | 05:14 06:08 07:04 07:00 07:58 08:26
21:12 20:07 18:51 16:41 15:52 15:51
30 | 05:16 | 06:10 | 07:05 07:02 08:00 08:26
21:11 | 20:05 | 18:48 16:39 15:51 15:52
31 05:17 | 06:12 | 07:04 08:26
|21:09 | 20:02 | | 16:37 | | 15:53
Sonnenscheinstunden | 513 | 460 | 382 | 328 | 258 | 232
astr.max.magl.Beschattung | | 283 | | 18 | |
Red.Sonnenscheinwahrsch. | | 0.48 | | 0.33 |
Reduktion Betriebsdauer | | 0.93 | | 0.93 |
Reduktion Windrichtung | | 0.63 | | 0.68 |
Gesamte Reduktion | | 0.28 | | 0.21 |
Met.wahrsch.Beschattung | | 80 | | 4 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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17
4 Wind

Projekt: Lizenzierter Anwender:
indei i ormi 117-Wind GmbH & Co. KG %
Windeignungsgebiet Gormin Wind

Am Westersielzug 11
DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: O - 1015

voraussetzungen fur Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Marz | April | Mai | Juni
1]08:26 | 07:56 | 06:58 | 06:42 | 05:33 19:34 (1) | 04:43
15:55 | 16:46 17:43 19:41 20:37 21 19:55(1) | 21:28
2| 08:26 | 07:54 06:56 06:40 05:31 19:35 (1) | 04:42
15:56 | 16:48 17:44 19:43 20:39 20 19:55(1) | 21:29
3| 08:26 | 07:52 06:53 06:37 05:29 19:35 (1) | 04:41
|15:57 | 16:50 17:46 19:45 20:41 19 19:54 (1) | 21:30
4]08:26 | 07:51 | 06:51 | 06:35 | 05:27 19:36 (1) | 04:40
| 15:58 | 16:52 | 17:48 | 19:47 | 20:43 17 19:53(1) | 21:31
5(08:25 | 07:49 06:48 06:33 | 05:25 19:36 (1) | 04:39
16:00 16:54 17:50 19:49 20:45 16 19:52(1) | 21:32
6 ]08:25 07:47 06:46 06:30 05:23 19:38 (1) | 04:39
16:01 16:56 17:52 19:51 20:46 12 19:50(1) | 21:33
7 | 08:24 07:45 06:44 06:28 05:21 19:39 (1) | 04:38
16:02 16:58 17:54 19:53 20:48 9 19:48(1) | 21:34
8] 08:24 07:43 06:41 06:25 05:19 04:37
16:04 17:00 17:56 19:54 20:50 21:35
9108:23 | 07:41 06:39 06:23 05:17 | 04:37
| 16:05 | 17:03 17:58 19:56 20:52 | 21:36
1008:23 | 07:39 06:36 17:31 (12) | 06:20 05:15 | 04:36
16:07 17:05 18:00 3 17:34(12) | 19:58 20:53 21:37
11| 08:22 07:37 06:34 17:31 (12) | 06:18 05:13 04:36
16:08 17:07 18:02 4 17:35(12) | 20:00 20:55 21:38
12 | 08:21 07:35 06:32 17:32 (12) | 06:16 05:11 04:35
16:10 17:09 18:04 6 17:38(12) | 20:02 20:57 21:39
13]08:20 | 07:33 06:29 17:33 (12) | 06:13 | 05:09 | 04:35
16:11 17:11 18:06 5 17:38(12) | 20:04 20:59 21:39
14 | 08:20 07:31 06:27 06:11 05:08 04:35
16:13 17:13 18:08 20:06 21:00 21:40
15| 08:19 07:29 06:24 06:09 05:06 04:34
16:15 17:15 18:10 20:08 21:02 21:41
16 | 08:18 07:27 06:22 06:06 05:04 04:34
16:16 17:17 18:11 20:09 21:04 21:41
17 | 08:17 | 07:25 06:19 | 06:04 05:03 | 04:34
| 16:18 | 17:19 18:13 | 20:11 21:06 | 21:42
18| 08:16 | 07:23 06:17 | 06:02 | 05:01 | 04:34
16:20 | 17:21 18:15 20:13 21:07 21:42
19| 08:14 | 07:20 06:14 05:59 04:59 04:34
16:22 |117:23 18:17 20:15 21:09 21:43
20 | 08:13 07:18 06:12 05:57 04:58 04:34
16:23 17:25 18:19 20:17 21:10 21:43
21| 08:12 07:16 06:10 05:55 04:56 04:34
16:25 17:27 18:21 20:19 21:12 21:43
22 | 08:11 | 07:14 06:07 | 05:52 19:41 (1) | 04:55 | 04:35
|16:27 | 17:29 18:23 120:21 10 19:51(1) | 21:14 | 21:43
23| 08:09 | 07:12 06:05 05:50 19:39 (1) | 04:54 | 04:35
16:29 117:31 18:25 20:22 14 19:53(1) | 21:15 | 21:44
24 | 08:08 | 07:09 06:02 05:48 19:37 (1) | 04:52 | 04:35
16:31 |17:33 18:26 20:24 17 19:54(1) | 21:17 | 21:44
25 | 08:07 07:07 06:00 05:46 19:36 (1) | 04:51 04:35
16:33 17:35 18:28 20:26 19 19:55(1) | 21:18 21:44
26 | 08:05 07:05 05:57 05:43 19:36 (1) | 04:50 04:36
16:35 17:37 18:30 20:28 19 19:55(1) | 21:20 21:44
2708:04 | 07:03 05:55 05:41 19:35 (1) | 04:48 | 04:36
| 16:37 | 17:39 18:32 20:30 21 19:56(1) | 21:21 | 21:44
28 | 08:02 07:00 05:52 05:39 19:35 (1) | 04:47 04:37
16:38 17:41 18:34 20:32 21 19:56 (1) | 21:22 21:43
29 | 08:01 06:50 05:37 19:33 (1) | 04:46 04:37
16:40 19:36 20:34 22 19:55(1) | 21:24 21:43
30 | 07:59 | 06:47 05:35 19:33 (1) | 04:45 04:38
| 16:42 | 19:38 20:35 22 19:55(1) | 21:25 | 21:43
31]07:57 | 06:45 04:44 |
|16:44 | 19:40 | 21:26 |
Sonnenscheinstunden | 24 | 273 367 420 | 495 | 511
astr.max.mégl.Beschattung | | 18 165 | 114 |
Red.Sonnenscheinwahrsch. | | 0.31 0.41 0.51 |
Reduktion Betriebsdauer | | 0.93 0.93 0.93 |
Reduktion Windrichtung | | 0.68 0.63 0.63 |
Gesamte Reduktion | | 0.20 0.24 0.30 |
Met.wahrsch.Beschattung | | 49 40 34 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 25/08/2018 13:52 / 28 Wi nd PRO .
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17
4 Wind

Projext: Lizenzierter Anwender:

Windeignungsgebiet Gormin 117-Wind G""’"lsl‘ £0:.KG } Wind>

Am Westersielzug

DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: O - 1015

vorausse‘zungen fur Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar Apr Mai

Jun Jul Aug Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Juli | August | SeptembeOktober | Novembeg Dezember
1]04:39 | 05:19 | 06:14 | 07:07 18:11 (12) | 07:06 | 08:01
21:43 | 21:07 20:00 18:46 6 18:17(12) | 16:35 15:50
2| 04:39 | 05:21 06:15 07:09 18:10 (12) | 07:08 08:03
21:42 | 21:05 19:58 18:43 5 18:15(12) | 16:33 15:49
3 | 04:40 | 05:22 06:17 07:11 18:09 (12) | 07:10 08:04
|21:42 | 21:03 119:55 | 18:41 4 18:13(12) |16:31 | 15:49
4]04:41 | 05:24 106:19 | 07:13 18:08 (12) | 07:12 | 08:06
| 21:41 | 21:01 | 19:53 | 18:39 1 18:09(12) | 16:29 | 15:48
5|04:42 | 05:26 19:52 (1) | 06:21 | 07:15 |07:14 | 08:07
2141 21:00 3 19:55(1) | 19:50 18:36 16:27 15:47
6] 04:43 05:27 19:49 (1) | 06:23 07:16 07:16 08:09
21:40 20:58 10 19:59 (1) | 19:48 18:34 16:25 15:47
7 | 04:44 05:29 19:46 (1) | 06:24 07:18 07:18 08:10
21:39 20:56 14 20:00 (1) | 19:45 18:31 16:23 15:46
8| 04:45 05:31 19:46 (1) | 06:26 07:20 07:20 08:11
21:39 20:54 15 20:01(1) | 19:43 18:29 16:21 15:46
9]04:46 | 05:33 19:44 (1) | 06:28 07:22 07:22 | 08:13
| 21:38 | 20:52 18 20:02 (1) | 19:41 18:26 16:20 | 15:45
10| 04:47 | 05:34 19:43 (1) | 06:30 07:24 07:24 | 08:14
21:37 20:50 20 20:03(1) | 19:38 18:24 16:18 15:45
11 | 04:48 05:36 19:43 (1) | 06:31 07:26 07:25 08:15
21:36 20:48 20 20:03 (1) | 19:36 18:22 16:16 15:45
12 | 04:49 05:38 19:42 (1) | 06:33 07:28 07:27 08:16
21:35 20:45 21 20:03(1) | 19:33 18:19 16:14 15:45
13]04:51 | 05:40 19:42 (1) | 06:35 | 07:29 |07:20 | 08:17
21:34 20:43 21 20:03(1) | 19:31 18:17 16:13 15:45
14 | 04:52 05:41 19:42 (1) | 06:37 07:31 07:31 08:18
21:33 20:41 21 20:03(1) | 19:28 18:14 16:11 15:45
15| 04:53 05:43 19:41 (1) | 06:39 07:33 07:33 08:19
21:32 20:39 21 20:02(1) | 19:26 18:12 16:10 15:45
16 | 04:54 05:45 19:42 (1) | 06:40 07:35 07:35 08:20
21:31 20:37 20 20:02(1) | 19:23 18:10 16:08 15:45
17 | 04:56 | 05:47 19:42 (1) | 06:42 | 07:37 07:37 | 08:21
| 21:30 | 20:35 20 20:02 (1) | 19:21 | 18:07 16:06 | 15:45
18 | 04:57 | 05:49 19:42 (1) | 06:44 | 07:39 | 07:39 | 08:22
21:29 | 20:33 18 20:00 (1) | 19:18 18:05 16:05 15:45
19]04:58 | 05:50 19:43 (1) | 06:46 07:41 07:41 08:22
21:27 [ 20:30 16 19:59(1) | 19:16 18:03 16:04 15:45
20 | 05:00 05:52 19:45 (1) | 06:47 07:43 07:43 08:23
21:26 20:28 13 19:58 (1) | 19:13 18:01 16:02 15:46
21| 05:01 05:54 19:46 (1) | 06:49 07:45 07:44 08:24
21525 20:26 9  19:55(1) | 19:11 17:58 16:01 15:46
22[05:03 | 05:56 |06:51 | 07:47 07:46 | 08:24
| 21:23 | 20:24 | 19:08 | 17:56 16:00 | 15:47
23 | 05:04 | 05:58 | 06:53 07:48 07:48 | 08:25
21:22 | 20:21 | 19:06 17:54 15:58 15:47
24 | 05:06 | 05:59 | 06:55 07:50 07:50 08:25
21:20 [ 20:19 | 19:03 17:52 15:57 15:48
25| 05:07 06:01 06:56 06:52 07:51 08:26
21:19 20:17 19:01 16:50 15:56 15:48
26 | 05:09 06:03 06:58 06:54 07:53 08:26
21:17 20:14 18:58 16:47 15:55 15:49
27| 05:11 | 06:05 107:00 | 06:56 07:55 | 08:26
21:16 | 20:12 | 18:56 | 16:45 15:54 | 15:50
28 | 05:12 06:06 07:02 06:58 07:57 08:26
21:14 20:10 18:53 16:43 15:53 15:51
29 | 05:14 06:08 07:04 07:00 07:58 08:26
21:12 20:07 18:51 16:41 15:52 15:51
30 | 05:16 | 06:10 | 07:05 07:02 08:00 08:26
21:11 | 20:05 | 18:48 16:39 15:51 15:52
31 05:17 | 06:12 | 07:04 08:26
|21:09 | 20:02 | | 16:37 | | 15:53
Sonnenscheinstunden | 513 | 460 | 382 | 328 | 258 | 232
astr.max.magl.Beschattung | | 280 | | 16 | |
Red.Sonnenscheinwahrsch. | | 0.48 | | 0.33 |
Reduktion Betriebsdauer | | 0.93 | | 0.93 |
Reduktion Windrichtung | | 0.63 | | 0.68 |
Gesamte Reduktion | | 0.28 | | 0.21 |
Met.wahrsch.Beschattung | | 80 | | 3 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten  Zeitpunkt (S5:MM) Schattenende
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17
4 Wind

Projext: Lizenzierter Anwender:

Windeignungsgebiet Gormin 117-Wind GmbH:&Co; KG } wind?”

Am Westersielzug 11
DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: P - I016
Voraussetzungen fiir Berechnung des Schattenwurfs

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Marz | April | Mai | Juni
1]08:26 | 07:56 | 06:58 | 06:42 | 05:33 19:45 (1) | 04:43
15:55 | 16:46 17:43 19:41 20:37 19 20:04(1) | 21:28
2| 08:26 | 07:54 06:56 06:40 05:31 19:44 (1) | 04:42
15:56 | 16:48 17:44 19:43 20:39 20 20:04(1) | 21:29
3| 08:26 | 07:52 06:53 06:37 05:29 19:43 (1) | 04:41
|15:57 | 16:50 17:46 19:45 20:41 22 20:05(1) | 21:30
4]08:26 | 07:51 | 06:51 | 06:35 | 05:27 19:43 (1) | 04:40
| 15:58 | 16:52 | 17:48 | 19:47 | 20:43 22 20:05(1) | 21:31
5(08:25 | 07:49 06:48 06:33 | 05:25 19:42 (1) | 04:39
16:00 16:54 17:50 19:49 20:45 23 20:05(1) | 21:32
6 ]08:25 07:47 06:46 06:30 05:23 19:42 (1) | 04:39
16:01 16:56 17:52 19:51 20:46 22 20:04(1) | 21:33
7 | 08:24 07:45 06:44 06:28 05:21 19:42 (1) | 04:38
16:02 16:58 17:54 19:53 20:48 22 20:04(1) | 21:34
8] 08:24 07:43 06:41 06:25 05:19 19:42 (1) | 04:37
16:04 17:00 17:56 19:54 20:50 21 20:03(1) | 21:35
9108:23 | 07:41 06:39 06:23 05:17 19:43 (1) | 04:37
| 16:05 | 17:03 17:58 19:56 20:52 21 20:04(1) | 21:36
1008:23 | 07:39 06:36 06:20 05:15 19:43 (1) | 04:36
16:07 17:05 18:00 19:58 20:54 20 20:03(1) | 21:37
11| 08:22 07:37 06:34 06:18 05:13 19:44 (1) | 04:36
16:08 17:07 18:02 20:00 20:55 18 20:02(1) | 21:38
12 | 08:21 07:35 06:32 17:35 (12) | 06:16 05:11 19:45 (1) | 04:35
16:10 17:09 18:04 3 17:38(12) | 20:02 20:57 17 20:02 (1) | 21:39
13]08:20 | 07:33 06:29 17:34 (12) | 06:13 | 05:09 19:46 (1) | 04:35
16:11 17:11 18:06 5 17:39(12) | 20:04 20:59 14 20:00(1) | 21:39
14 | 08:20 07:31 06:27 17:35(12) | 06:11 05:08 19:47 (1) | 04:35
16:13 17:13 18:08 6 17:41(12) | 20:06 21:00 11 19:58(1) | 21:40
15| 08:19 07:29 06:24 17:35 (12) | 06:09 05:06 19:49 (1) | 04:34
16:15 17:15 18:10 8 17:43(12) | 20:08 21:02 8 19:57(1) | 21:41
16 | 08:18 07:27 06:22 06:06 05:04 04:34
16:16 17:17 18:11 20:09 21:04 21:41
17 | 08:17 | 07:25 06:19 | 06:04 05:03 | 04:34
| 16:18 | 17:19 18:13 | 20:11 21:06 | 21:42
18| 08:16 | 07:23 06:17 | 06:02 | 05:01 | 04:34
16:20 | 17:21 18:15 20:13 21:07 21:42
19| 08:14 | 07:20 06:14 05:59 04:59 04:34
16:22 |117:23 18:17 20:15 21:09 21:43
20 | 08:13 07:18 06:12 05:57 04:58 04:34
16:23 17:25 18:19 20:17 21:10 21:43
21| 08:12 07:16 06:10 05:55 04:56 04:34
16:25 17:27 18:21 20:19 21:12 21:43
22 | 08:11 | 07:14 06:07 | 05:52 04:55 | 04:35
|16:27 | 17:29 18:23 | 20:21 21:14 | 21:43
23| 08:09 | 07:12 06:05 05:50 04:54 | 04:35
16:29 117:31 18:25 20:22 21:15 | 21:44
24 | 08:08 | 07:09 06:02 05:48 04:52 | 04:35
16:31 |17:33 18:26 20:24 21:17 | 21:44
25 | 08:07 07:07 06:00 05:46 04:51 04:35
16:33 17:35 18:28 20:26 21:18 21:44
26 | 08:05 07:05 05:57 05:43 04:50 04:36
16:35 17:37 18:30 20:28 21:20 21:44
2708:04 | 07:03 05:55 05:41 19:52 (1) | 04:48 | 04:36
| 16:37 | 17:39 18:32 20:30 6  19:58(1) | 21:21 | 21:44
28 | 08:02 07:00 05:52 05:39 19:49 (1) | 04:47 04:37
16:38 17:41 18:34 20:32 12 20:01(1) | 21:22 21:43
29 | 08:01 06:50 05:37 19:46 (1) | 04:46 04:37
16:40 19:36 20:34 15 20:01(1) | 21:24 21:43
30 | 07:59 | 06:47 05:35 19:45 (1) | 04:45 04:38
| 16:42 | 19:38 20:35 17 20:02(1) | 21:25 | 21:43
31]07:57 | 06:45 04:44 |
|16:44 | 19:40 | 21:26 |
Sonnenscheinstunden | 24 | 273 367 420 | 495 | 511
astr.max.mégl.Beschattung | | 22 50 | 280 |
Red.Sonnenscheinwahrsch. | | 0.31 041 0.51 |
Reduktion Betriebsdauer | | 0.93 0.93 0.93 |
Reduktion Windrichtung | | 0.68 0.63 0.63 |
Gesamte Reduktion | | 0.20 0.24 0.30 |
Met.wahrsch.Beschattung | | 49 12 84 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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4 Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: P - 1016

Voraussetzungen fiir Berechnung des Schattenwurfs

23 | 05:04
24| 05:06
25| 05:07
26 | 05:09
27 | 05:11
28 | 05:12
29 | 05:14

30 | 05:16

31 05:17

| 21:09

Sonnenscheinstunden | 513
astr.max.magl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

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

Tag im Monat  Sonnenaufgang
Sonnenuntergang (SS:MM)

20:02 (1)
20:06 (1)
19:59 (1)
20:08 (1)
19:57 (1)
20:10 (1)
19:56 (1)
20:11 (1)

(S5:MM)

| August

| 05:19
21:07
05:21
21:05
05:22
21:03
| 05:24

o
Ny
o

20

21

22

22

22

22

22

21

21

293
0.48
0.93
0.63
0.28

83

19:55 (1)
20:12 (1)
19:54 (1)
20:13 (1)
19:53 (1)
20:13 (1)
19:52 (1)
20:13 (1)
19:52 (1)
20:14 (1)
19:52 (1)
20:14 (1)
19:52 (1)
20:14 (1)
19:52 (1)
20:14 (1)
19:52 (1)
20:14 (1)
19:52 (1)
20:13 (1)
19:52 (1)
20:13 (1)
19:52 (1)
20:11 (1)
19:53 (1)
20:10 (1)
19:55 (1)
20:09 (1)
19:56 (1)
20:07 (1)
20:00 (1)
20:03 (1)

Minuten mit Schatten

Lizenzierter Anwender:

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

4 Wind?

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar

Apr

Mai

Jun  Jul Aug

Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

| September

| 06:14
20:00
06:15
19:58
06:17
19:55
| 06:19
19:53
06:21
19:50
06:23
19:48
06:24
19:45
06:26
19:43
06:28
19:41
06:30
19:38
06:31
19:36
06:33
19:33
06:35
19:31
06:37
19:28
06:39
19:26
06:40
19:23
06:42
19:21
| 06:44
19:18
06:46
19:16
06:47
19:13
06:49
19:11
06:51
19:08
06:53
19:06
06:55
19:03
06:56
19:01
06:58

19
0.40
0.93
0.68
0.26

5

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Oktober | Novembeg Dezember
| 07:07 18:14 (12) | 07:06 | 08:01
18:46 3 18:17(12) | 16:35 15:50
07:09 18:14 (12) | 07:08 08:03
18:43 1 18:15(12) | 16:33 15:49
07:11 07:10 08:04
18:41 | 16:31 15:49
| 07:13 |07:12 | 08:06
| 18:39 | 16:29 | 15:48
07:15 07:14 08:07
18:36 16:27 15:47
07:16 07:16 08:09
18:34 16:25 15:47
07:18 07:18 08:10
18:31 16:23 15:46
07:20 07:20 08:11
18:29 16:21 15:46
07:22 | 07:22 08:13
18:26 | 16:20 15:46
07:24 07:24 08:14
18:24 16:18 15:45
07:26 07:25 08:15
18:22 16:16 15:45
07:28 07:27 08:16
18:19 16:14 15:45
07:29 | 07:29 08:17
18:17 16:13 15:45
07:31 07:31 08:18
18:14 16:11 15:45
07:33 07:33 08:19
18:12 16:10 15:45
07:35 07:35 08:20
18:10 16:08 15:45
| 07:37 |07:37 | o08:21
| 18:08 |16:06 | 15:45
| 07:39 | 07:39 | 08:22
18:05 16:05 15:45
07:41 07:41 08:22
18:03 16:04 15:45
07:43 07:43 08:23
18:01 16:02 15:46
07:45 07:44 08:24
17:58 16:01 15:46
07:47 | 07:46 | 08:24
17:56 |16:00 | 15:47
07:48 | 07:48 08:25
17:54 15:58 15:47
07:50 07:50 08:25
17:52 15:57 15:48
06:52 07:51 08:26
16:50 15:56 15:48
06:54 07:53 08:26
16:47 15:55 15:49
06:56 | 07:55 08:26
16:45 | 15:54 15:50
18:17 (12) | 06:58 07:57 08:26
18:23 (12) | 16:43 15:53 15:51
18:15 (12) | 07:00 07:58 08:26
18:22 (12) | 16:41 15:52 15:51
18:14 (12) | 07:02 08:00 08:26
18:20 (12) | 16:39 15:51 15:52
07:04 08:26
16:37 | | 15:53
328 | 258 | 232
4 | |
0.33 |
0.93 |
0.68 |
0.21 |
1 |
zeit wie jahr):

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:

25/08/2018 13:46/3.1.633
SHADOW - Kalender

Berechnung: GBSchattenrezeptor: Q - 1017
o Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar | Februar | Marz | April | Mai | Juni

1]08:26 10:51 (5) | 07:56 08:34 (12) | 06:58 ] 06:43 07:13 (3) | 05:33 06:12 (6) | 04:43 06:01 (1)
|15:55 32 11:23(5)| 16:47 29 09:03 (12) | 17:43 119:42 14 08:17(2) | 20:37 29 06:41(6) | 21:28 27  06:28 (1)

2 08:26 10:52 (5) | O 08:34 (12) | 06:56 | 06:40 07:11 (3) | 05:31 06:12 (6) | 04:42 06:02 (1)

115:56 32 11:24(5) | 16:49 29  09:03 (12) | 17:45 119:43 13 07:24(3) | 20:39 29 06:41(6) | 21:29 25  06:27 (1)

3| 08:26 10:52 (5) | 07:52 08:33 (12) | 06:53 | 06:38 07:08 (3) | 05:29 06:11 (6) | 04:41 06:02 (1)

| 15:57 31 11:23 (5) | 16:51 31 09:04 (12) | 17:47 | 19:45 17 07:25(3) | 20:41 30 06:41(6) | 21:30 24 06:26 (1)

4| 08:26 10:53 (5) | O 08:33 (12) | 06:51 | 06:35 07:07 (3) | 05:27 06:10 (1) | 04:40 06:03 (1)

| 15:58 31 11:24 (5) | 31 09:04 (12) | 17:49 | 19:47 19 07:26 (3) | 20:43 31 06:41(6) | 21:31 24 06:27 (1)

5 08:26 10:54 (S) | O 08:33 (12) | 06:49 | 06:33 07:06 (3) | 05:25 06:07 (1) | 04:39 06:03 (1)

| 16:00 30 11:24 (5) | 32 09:05(12) | 17:50 | 19:49 19 07:25(3) | 20:45 34 06:41(6) | 21:32 23 06:26 (1)

6 | 08:25 10:55 (5) | O 08:33 (12) | 06:46 | 06:30 07:05 (3) | 05:23 06:04 (1) | 04:39 06:04 (1)

116:01 29 11:24(5) | 16:57 32 09:05 (12) | 17:52 119:51 21 07:26(3) | 20:47 37 06:41(6) | 21:34 21 06:25 (1)

7] 08:25 10:55 (5) | 07:45 08:33 (12) | 06:44 | 06:28 07:05 (3) | 05:21 06:02 (1) | 04:38 06:05 (1)

116:02 29  11:24(5) | 16:59 32 09:05 (12) | 17:54 119:53 21 07:26(3) | 20:48 39 06:41(6) | 21:35 21  06:26 (1)

8] 08:24 10:56 (5) | 07:43 08:33 (12) | 06:41 | 06:25 07:05 (3) | 05:19 06:02 (1) | 04:37 06:05 (1)

116:04 28 11:24(5) | 17:01 32 09:05 (12) | 17:56 20 07:25(3)120:50 39 06:41(6) | 21:36 20  06:25 (1)

9] 08:24 10:57 (5) | O 08:33 (12) | 06:39 07:05 (3) | 05:17 06:01 (1) | 04:37 06:06 (1)

116:05 26 11:23(5) | 32 09:05 (12) | 17:58 20 07:25(3)120:52 40 06:41(6) | 21:36 19 06:25 (1)

10 | 08:23 10:58 (5) | 0! 08:34 (12) | 06:37 07:05 (3) | 05:15 05:59 (1) | 04:36 06:07 (1)

| 16:07 25 11:23 (5) | 31 09:05(12) | 18:00 19 07:24 (3) | 20:54 41 06:40 (6) | 21:37 18 06:25 (1)

11 | 08:22 11:00 (5) | O 08:34 (12) | 06:34 07:05 (3) | 05:13 05:58 (1) | 04:36 06:07 (1)

|16:08 24 11:24(5) 31 09:05 (12) | 18:02 18 07:23(3) | 20:55 41 06:39 (6) | 21:38 17  06:24 (1)

12 | 08:21 11:01 (5) 08:35 (12) | 06:32 0 07:07 (3) | 05:11 05:58 (1) | 04:35 06:08 (1)

116:10 22 11:23(5) 30 09:05(12) | 18:04 3 0 15 07:22(3) | 20:57 41 06:39 (6) | 21:39 16  06:24 (1)

13 | 08:21 11:02 (5) 08:36 (12) | 06:29 0 07:08 (3) | 05:10 05:58 (1) | 04:35 06:09 (1)

| 16:11 20 11:22 (5) | 28 09:04 (12) | 18:06 15 0O 12 07:20 (3) | 20:59 41 06:39 (6) | 21:40 15 06:24 (1)

14 | 08:20 11:03 (5) | O 08:36 (12) | 06:27 0 07:11 (3) | 05:08 05:58 (1) | 04:35 06:09 (1)

| 16:13 18 11:21 (5) | 26 09:02 (12) | 18:08 19 o0 4  07:15(3) | 21:01 40  06:38 (6) | 21:40 14 06:23 (1)

15 | 08:19 11:05 (5) | 0 08:37 (12) | 06:24 0 1 05:06 05:57 (1) | 04:35 06:10 (1)

116:15 15  11:20(5) 24 09:01(12) | 18:10 23 O 121:02 40 06:37(6) | 21:41 12 06:22 (1)

16 | 08:18 11:08 (5) 08:39 (12) | 06:22 [ | 05:04 05:56 (1) | 04:34 06:11 (1)

|16:16 10 11:18(5) 21 09:00(12) | 18:12 26 O 121:04 40 06:36(6) | 21:41 11  06:22 (1)

17 | 08:17 08:41 (12) | 06:20 0 | 05:03 05:57 (1) | 04:34 06:11 (1)

| 16:18 17 08:58(12) | 18:13 28 O | 21:06 38 06:35(6) | 21:42 11  06:22 (1)

18 | 08:16 | 08:43 (12) | 06:17 0 (2) 1 06:02 | 05:01 05:57 (1) | 04:34 06:12 (1)

| 16:20 | 12 08:55 (12) | 18:15 29 07:34 (2) | 20:13 | 21:07 38 06:35(6) | 21:42 10 06:22 (1)

19 | 08:15 | | 06:15 07:03 (2) | 05:59 | 05:00 05:56 (1) | 04:34 06:12 (1)

| 16:22 | | 18:17 31 g | 21:09 37 06:33(6) | 21:43 10 06:22 (1)

20 | 08:13 | | 06:12 | 04:58 05:57 (1) | 04:34 06:13 (1)

| 16:24 | |18:19 31 |21:11 34 06:31(6) | 21:43 9 06:22(1)

21| 08:12 | | 06:10 | 04:57 05:56 (1) | 04:34 06:14 (1)

| 16:25 | | 18:21 32 | 21:12 33 06:29 (1) | 21:43 9  06:23 (1)

22 | 08:11 I | 06:07 | 04:55 05:57 (1) | 04:35 06:14 (1)

| 16:27 | |18:23 32 |21:14 32 06:29 (1) | 21:44 9 06:23(1)

23 | 08:10 | | 06:05 07:01 (2) | 05:50 | 04:54 05:57 (1) | 04:35 06:13 (1)

| 16:29 | | 18:25 32 07:33(2) | 20:23 | 21:15 32 06:29 (1) | 21:44 10 06:23 (1)

24 | 08:08 | | 06:02 07:02 (2) | 05:48 1 04:52 05:58 (1) | 04:35 06:14 (1)

| 16:31 | |18:27 31 07:33(2) | 20:24 |21:17 31 06:29 (1) | 21:44 10 06:24 (1)

25 | 08:07 08:42 (12) | 1 06:00 07:01 (2) | 05:46 06:21 (6) | 04:51 05:58 (1) | 04:36 06:14 (1)

| 16:33 9 08:51(12) | 118:29 31 07:32(2)]20:26 13 06:34(6) | 21:18 31 06:29 (1) | 21:44 10  06:24 (1)

26 | 08:05 08:41 (12) | O | 05:57 0 (2) | 05:44 06:19 (6) | 04:50 05:59 (1) | 04:36 06:13 (1)

|16:35 14 08:55(12) | 1 |18:30 29 07:31(2) | 20:28 17 06:36(6) | 21:20 30 06:29 (1) | 21:44 11  06:24 (1)

27 | 08:04 08:39 (12) | O | 05:55 0 (2) 1 05:41 06:17 (6) | 04:48 05:58 (1) | 04:36 06:13 (1)

116:37 18 08:57 (12) | 1 118:32 28 07:30(2) | 20:30 21 06:38(6) | 21:21 30 06:28 (1) | 21:44 12 06:25 (1)

28 | 08:02 08:37 (12) | 07 ] 05:52 07:03 (2) | 05:39 06:15 (6) | 04:47 05:58 (1) | 04:37 06:13 (1)

116:39 21 08:58 (12) | 17:41 118:3¢ 26 07:29(2) | 20:32 24 06:39(6) | 21:23 30  06:28 (1) | 21:44 12 06:25 (1)

29 | 08:01 08:36 (12) | ] 06:50 08:04 (2) | 05:37 06:14 (6) | 04:46 05:59 (1) | 04:38 06:13 (1)

|16:41 23 08:59 (12) | 119:35 23 08:27(2) | 20:3¢ 26 06:40(6) | 21:24 29 06:28 (1) | 21:43 14  06:27 (1)

30 | 07:59 08:36 (12) | | 06:47 08:05 (2) | 05:35 06:13 (6) | 04:45 06:00 (1) | 04:38 06:13 (1)

| 16:43 25  09:01 (12) | 119:38 20 08:25(2) | 20:36 27  06:40 (6) | 21:25 28 06:28 (1) | 21:43 15  06:28 (1)

31| 07:58 08:35 (12) | | 06:45 08:08 (2) | | 04:44 06:01 (1) |
| 16:45 27 09:02 (12) | |19:40 14 08:22(2) | [21:27 27 06:28(1) |
Sonnenscheinstunden | 249 | 273 | 367 | 420 | 495 | 511
astr.max.mogl.Beschattung | 539 | 500 | 503 | 360 I 1072 | 459
Red.Sonnenscheinwahrsch. | 0.17 | 0.24 | 0.31 | 0.41 | 0.51 | 0.45
Reduktion Betriebsdauer | 0.93 | 0.93 | 0.93 I 0.93 | 0.93 I 0.93
Reduktion Windrichtung | 0.58 | 0.59 | 0.63 I 0.68 I 0.69 I 0.69
Gesamte Reduktion | 0.09 | 0.13 | 0.18 | 0.25 | 0.32 | 0.28
Met.wahrsch.Beschattung | 49 | 64 | 90 | 91 | 339 | 130
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 25/08/2018 13:52 / 32 Wi nd PRO .
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17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:

25/08/2018 13:46/3.1.633
SHADOW - Kalender

Berechnung: GBSchattenrezeptor: Q - 1017
o Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

[ Juli | August | September | Oktober | November | Dezember
1| 04:39 06:12 (1) | 05:19 06:09 (1) | 06:14 07:04 (3) | 07:07 07:55 (2) | 07:06 08:03 (12) | 08:02 10:42 (5)
121:43 16 06:28 (1) | 21:07 41  06:50(6) [ 20:00 18 07:22(3) | 18:46 10  08:05(2) | 16:35 32  08:35 (12) | 1 24 11:06 (5)
2 | 04:40 06:12 (1) | 05:21 06:09 (1) | 06:16 07:03 (3) | 07:09 | 07:08 08:03 (12) | 0 10:41 (5)
|21:42 17 06:29 (1) [ 21:05 41  06:50 (6) | 19:58 19 07:22 (3) | 18:44 |16:33 32 08:35 (12) | 1! 25 11:06 (5)
3| 04:40 06:12 (1) | 05:22 0 (1) | 06:17 07:03 (3) | 07:11 | 07:10 08:03 (12) | 0! 10:41 (5)
| 21:42 18  06:30 (1) | 21:04 41 06:51 (6) | 19:55 20 07:23(3) | 18:41 | 16:31 32 08:35(12) | 1 27 11:08(5)
4| 04:41 06:11 (1) | 05:24 06:11 (1) | 06:19 07:02 (3) | 07:13 | 07:12 08:03 (12) | 0t 10:40 (5)
|21:41 19 06:30 (1) | 21:02 40 1(6)119:53 20 07:22(3) | 18:39 116:29 32 08:35(12) | 1 28 11:08 (5)
5| 04:42 06:10 (1) | 05:26 0 (1) 1 06:21 07:01 (3) | 07:15 | 07:14 08:03 (12) | 0t 10:41 (5)
|21:41 21 06:31(1) [21:00 39  06:51(6) | 19:50 21 07:22 (3) | 18:36 |16:27 32 08:35(12) |1 28 11:09 (5)
6| 04:43 06:10 (1) | 05:28 06:13 (1) | 06:23 07:02 (3) | 07:17 | 07:16 08:03 (12) | 0 10:40 (5)
121:40 21 06:31(1) | 20:58 38 06:51(6) | 19:48 20 07:22 (3) | 18:34 ]16:25 31 08:34 (12) | 1 30 11:10 (5)
7| 04:44 06:10 (1) | 05:29 06:14 (1) | 06:24 07:02 (3) | 07:18 | 07:18 08:04 (12) | 0 10:41 (5)
|21:40 22 06:32(1) | 20:56 36 06:50 (6) | 19:46 20  07:22 (3) | 18:31 |16:23 31 08:35(12) [15:46 30  11:11(5)
8| 04:45 06:10 (1) | 05:31 06:17 (1) | 06:26 07:01 (3) | 07:20 | 07:20 08:04 (12) | 08:12 10:40 (5)
121:39 23 06:33(1)|20:54 34 06:51(6) | 19:43 19 07:20 (3) | 18:29 116:22 31 08:35(12) | 15:46 31 11:11(5)
9| 04:46 06:09 (1) | 05:33 0 : 07:02 (3) | 07:22 | 07:22 08:05 (12) | 0¢ 10:41 (5)
| 21:38 25 06:34 (1) | 20:52 31 O 17 07:19 (3) | 18:27 | 16:20 29 08:34(12) |1 32 11:3(5)
10 | 04:47 06:09 (1) | 05:35 0 07:04 (3) | 07:24 | 07:24 08:05 (12) | 0t 10:41 (5)
| 21:37 25 06:34 (1) | 20:50 30 O 13 07:17(3) | 18:24 | 16:18 29 08:34(12) |1 32 11:13(5)
11 | 04:48 06:09 (1) | 05:36 0 07:05 (3) | 07:26 07:26 08:06 (12) | 0 10:41 (5)
21:36 26 06:35(1) | 20148 29 O 12 08:08 (2) | 18:22 16:16 27  08:33 (12) | 1 32 11:13(5)
12 | 04:49 06:08 (1) | 05:38 0 07:59 (2) | 07:28 07:28 08:07 (12) | 0 10:41 (5)
21:35 27 06:35(1) | 20:46 28 O 14 08:13 (2) | 18:19 16:15 25 08:32(12) | 1 33 11:14(5)
13 | 04:51 06:08 (1) | 05:40 07:57 (2) | 07:30 07:30 08:08 (12) | 0! 10:42 (5)
| 21:34 28 06:36 (1) | 20:44 27 19 08:16 (2) | 18:17 | 16:13 23 08:31(12) |1 32 11:14(5)
14 | 04:52 06:09 (1) | 05:42 07:55 (2) | 07:31 | 07:31 08:09 (12) | 0! 10:42 (5)
| 21:33 28 06:37 (1) | 20:41 25 23 08:18(2) | 18:15 | 16:11 21 08:30 (12) | 1! 33 11:15(5)
15 | 04:53 06:08 (1) | 05:43 07:53 (2) | 07:33 | 07:33 08:12 (12) | 0¢ 10:42 (5)
21:32 29 06:37(1) [20:39 23 25 08:18 (2) | 18:12 16:10 17 08:29 (12) | 1 11:15 (5)
16 | 04:55 06:08 (1) | 05:45 07:51 (2) | 07:35 07:35 10:43 (5)
21:31 30 06:38(1) [20:37 20 28 08:19 (2) | 18:10 16:08 14 11:16 (5)
17 | 04:56 06:07 (1) | 05:47 07:51 (2) | 07:37 07:37 10:43 (5)
21:30 31 06:38(1) [20:35 16 29 08:20 (2) | 18:08 16:07 9 11:17 (5)
18 | 04:57 06:08 (1) | 05:49 07:50 (2) | 07:39 | 07:39 ] 10:44 (5)
| 21:29 31 06:39 (1) | 20:33 12 30 08:20 (2) | 18:05 | 16:05 ] 11:18 (5)
19 | 04:59 06:07 (1) | 05:51 | 06:46 07:48 (2) | 07:41 | 07:41 ] 10:45 (5)
| 21:28 32 06:39 (1) | 20:30 | 19:16 31 08:19(2) | 18:03 | 16:04 I 11:18 (5)
20 | 05:00 06:07 (1) | 05:52 | 06:48 07:48 (2) | 07:43 | 07:43 1 10:44 (5)
|21:26 32 06:39 (1) | 20:28 119:13 32 08:20 (2) | 18:01 | 16:02 | 11:18 (5)
21| 05:02 06:07 (1) | 05:54 | 06:49 07:48 (2) | 07:45 | 07:44 | 10:45 (5)
| 21:25 33 06:40 (1) | 20:26 | 19:11 32 08:20(2) | 17:59 | 16:01 ] 11:19 (5)
22 | 05:03 06:07 (1) | 05:56 | 06:51 07:48 (2) | 07:47 | 07:46 | 10:45 (5)
121:23 33 06:40 (1) | 20:24 119:08 31 08:19(2) | 17:56 | 16:00 | 11:19 (5)
23 | 05:05 06:07 (1) | 05:58 | 06:53 07:47 (2) | 07:49 09:17 (12) | 07:48 I 10:46 (5)
| 21:22 33 06:40 (6) | 20:21 | 19:06 31 08:18(2) | 17:54 5 09:22(12) | 15:58 I 11:20 (5)
24| 05:06 06:07 (1) | 05:59 1 06:55 07:47 (2) | 07:51 09:12 (12) | 07:50 | 10:46 (5)
121:20 36 06:43 (6) | 20:19 119:03 31 08:18(2) | 17:52 14  09:26 (12) | 15:57 | 11:20 (5)
25 | 05:08 06:07 (1) | 06:01 | 06:57 07:47 (2) | 06:52 08:10 (12) | 07:52 I 10:47 (5)
|21:19 37  06:44 (6) | 20:17 119:01 30 08:17(2) | 16:50 18  08:28 (12) | 15:56 | 11:20 (5)
26 | 05:09 06:07 (1) | 06:03 | 06:58 07:48 (2) | 06:54 08:08 (12) | 07:53 | 10:47 (5)
|21:17 39 06:46 (6) | 20:14 118:58 28 08:16(2) | 16:48 22 08:30(12) | 15:55 10 | 11:21 (5)
27 | 05:11 06:07 (1) | 06:05 | 07:00 07:49 (2) | 06:56 08:06 (12) | 07:55 I 10:48 (5)
|21:16 39  06:46 (6) | 20:12 118:56 26 08:15(2) | 16:45 25 08:31(12) | 15:54 14 | 11:22 (5)
28 | 05:12 06:08 (1) | 06:07 | 07:02 07:49 (2) | 06:58 08:05 (12) | 07:57 I 10:49 (5)
|21:144 40 06:48 (6) | 20:10 118:53 24 08:13(2) | 16:43 27  08:32(12) | 15:53 18 | 11:22 (5)
29 | 05:14 06:07 (1) | 06:08 1(3) | 07:04 07:50 (2) | 07:00 08:04 (12) | 07:58 1 10:50 (5)
|21:12 41 06:48 (6) | 20:07 6 7(3)118:51 21  08:11(2) | 16:41 29 08:33 (12) [ 15:52 20 | 11:23 (5)
30 | 05:16 06:08 (1) | 06:10 (3) 1 07:06 07:52 (2) | 07:02 08:04 (12) | 08:00 | 10:49 (5)
|21:11 41 06:49 (6) | 20:05 12 (3)]18:48 17 08:09(2) | 16:39 30 08:34 (12) [ 15:51 22 | 11:22 (5)
31 05:17 06:08 (1) | 06:12 07:06 (3) | | 07:04 08:04 (12) | | 10:50 (5)
121:09 41 06:49 (6) | 20:03 16 07:22(3) | 116:37 31 08:35(12) | | 11:23 (5)
Sonnenscheinstunden | 513 | 460 | 382 | 328 | 258 ]
astr.max.mogl.Beschattung | 914 | 585 | 701 | 211 | 531 | 987
Red.Sonnenscheinwahrsch. | 0.44 | 0.48 | 0.40 | 0.33 | 0.21 | 0.14
Reduktion Betriebsdauer | 0.93 | 0.93 I 0.93 | 0.93 | 0.93 I 0.93
Reduktion Windrichtung | 0.69 I 0.68 I 0.65 | 0.59 | 0.59 I 0.58
Gesamte Reduktion | 0.28 | 0.30 | 0.23 | 0.18 | 0.11 ] 0.07
Met.wahrsch.Beschattung | 252 | 175 I 165 | 37 | 59 I 71
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang (SS:MM) Zeitpunkt (S5:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten  Zeitpunkt (S5:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, winapro@emd.dk 25/08/2018 13:52 / 33 Wi nd PRO .
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17
4 Wind

Projekt:
Windeignungsgebiet Gormin

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: R - 1018
Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar | Februar
1]08:27 10:18 (5) | 07:56 08:29 (12)
15:55 27 10:45 (5) | 16:47 25 08:54(12)
2|08:26 10:19 (5) | 07:54 08:29 (12)
15:56 26 10:45(5) | 16:49 26  08:55(12)
3108:26 10:19 (5) | 07:52 08:28 (12)
15:57 26 10:45 (5) | 16:51 27 08:55(12)
4| 08:26 10:20 (5) | 07:51 08:28 (12)
15:58 26 10:46(5) | 16:53 27  08:55(12)
5|08:26 10:21 (5) | 07:49 08:28 (12)
16:00 24 10:45(5) | 16:55 28  08:56 (12)
6] 08:25 10:22 (5) | 07:47 08:28 (12)
16:01 24 10:46(5) | 16:57 28 08:56 (12)
7| 08:25 10:23 (5) | 07:45 08:28 (12)
16:02 23 10:46 (5) | 16:59 28 08:56 (12)
8108:24 10:23 (5) | 07:43 08:29 (12)
16:04 22 10:45 (5) | 17:01 27 08:56(12)
9|08:24 10:24 (5) | 07:41 08:29 (12)
16:05 21 10:45(5)|17:03 27  08:56 (12)
10 | 08:23 10:26 (5) | 07:39 08:30 (12)
16:07 19 10:45 (5) | 17:05 25  08:55(12)
11 08:22 10:27 (5) | 07:37 08:31 (12)
| 16:08 18 10:45 (5) | 17:07 24 08:55(12)
121 08:21 10:29 (5) | 07:35 08:32 (12)
16:10 15 10:44 (5) | 17:09 22 08:54(12)
13 | 08:21 10:31 (5) | 07:33 08:33 (12)
16:11 12 10:43(5) [ 17:11 20 08:53(12)
14 | 08:20 10:33 (5) | 07:31 08:33 (12)
16:13 7 10:40 (5) | 17:13 18 08:51(12)
151 08:19 & 08:36 (12)
| 16:15 13 08:49 (12)
16 | 08:18 08:40 (12)
| 16:16 S 08:45(12)
17 | 08:17
16:18
18 | 08:16
16:20
19 | 08:15
16:22
20| 08:13
16:24
21| 08:12
16:25
22| 08:11
16:27
23 | 08:10
16:29 1
24 | 08:08 0
16:31 1
25 | 08:07 O
16:33 1
26 | 08:05 0!
|16:35 10 1
27 | 08:04 0!
| 16:37 14 1
28 | 08:02 0!
16:39 17 1
29 | 08:01 o
16:41 20 1
30 | 07:59 0
| 16:43 22 | 1
3107:58 | Of
| 16:45 23 | 19:40
Sonnenscheinstunden | 249 367
astr.max.mogl.Beschattung 396 370
Red.Sonnenscheinwahrsch. 0.17 0.24
Reduktion Betriebsdauer 0.93 0.93
Reduktion Windrichtung 0.59 0.60
Gesamte Reduktion | 0.09 0.13 |
Met.wahrsch.Beschattung | 37 48 |

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

Tagim Monat ~ Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM) Minuten mit Schatten

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Zeitpunkt (SS5:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

Lizenzierter Anwender:

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

Wind

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe

405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie
| April | Mai | Juni
| 06:43 07:20 (3) | 05:33 06:15 (1) | 04:43 05:53 (4)
|19:42 17 07:37(3)|20:37 28 06:43(1)|21:28 35  06:28(4)
| 06:40 07:20 (3) | 05:31 06:15 (1) | 04:42 05:53 (4)
|19:43 17 07:37(3)[20:39 29 06:44(1) |21:229 35  06:28(4)
| 06:38 07:20 (3) | 05:29 06:14 (1) | 04:41 05:53 (4)
119:45 15 07:35(3)|20:41 30 06:44 (1) |21:30 34  06:27 (4)
| 06:35 07:22 (3) | 05:27 06:14 (1) | 04:40 05:54 (4)
|19:47 12 07:34(3)[20:43 30 06:44 (1) |21:31 34 06:28(4)
| 06:33 07:24 (3) | 05:25 06:14 (1) | 04:39 05:54 (4)
| 19:49 6 07:30(3) 20145 30 06:44(1) |21:32 34 06:28(4)
07:24 (2) | 06:30 105:23 06:13 (1) | 04:39 05:53 (4)
11 07:35(2) | 19:51 | 20:47 30  06:43 (1) | 21:34 35  06:28 (4)
07:21 (2) | 06:28 | 05:21 06:13 (1) | 04:38 05:54 (4)
16 07:37(2) | 19:53 120:48 30 06:43(1) [21:35 34 06:28 (4)
07:19 (2) | 06:25 1 05:19 06:14 (1) | 04:37 05:54 (4)
20 07:39(2) | 19:55 120:50 29 06:43(1) [21:36 34  06:28 (4)
07:17 (2) | 06:23 | 05: 17 06:14 (1) | 04:37 05:55 (4)
22 07:39(2) | 19:57 | 20:5 29 06:43(1)|21:36 34 06:29(4)
07:16 (2) | 06:21 | 05:1 06:14 (1) | 04:36 05:55 (4)
24 07:40(2) | 19:58 120:54 28 06:42(1) [21:37 34 06:29 (4)
07:15 (2) | 06:18 | os 06:14 (1) | 04:36 05:55 (4)
25 07:40 (2) | 20:00 | 20: 27 06:41(1)21:38 33 06:28(4)
07:15 (2) | 06:16 06:46 (6) | 05: 06:06 (4) | 04:35 05:55 (4)
26 07:41(2)|20:02 11  06:57(6) | 20: 57 32 06:41(1)|21:39 34 06:29(4)
07:14 (2) | 06:13 06:44 (6) | 05:10 06:02 (4) | 04:35 05:56 (4)
26 07:40 (2) | 20:04 15 06:59 (6) | 20:59 38  06:40 (1) | 21:40 33 06:29 (4)
07:14 (2) | 06:11 06:41 (6) | 05:08 06:01 (4) | 04:35 05:55 (4)
26 07:40(2)|20:06 19  07:00 (6) | 21: 01 39 06:40(1)|21:40 34  06:29 (4)
07:13 (2) | 06:09 06:40 (6) | 05:0 05:59 (4) | 04:35 05:56 (4)
26 07:39(2)|20:08 21  07:01(6) | 21:0: 40 06:39(1) |21:41 33 06:29 (4)
07:14 (2) | 06:06 06:39 (6) | 05 04 05:58 (4) | 04:34 05:56 (4)
25 07:39(2)|20:10 23 07:02(6) | 21:04 40 06:38(1) |21:41 33 06:29 (4)
07:14 (2) | 06:04 06:37 (6) | 05:03 05:56 (4) | 04:34 05:56 (4)
24 07:38(2) |20:11 25 07:02(6)|21:06 40 06:36(1) [21:42 33  06:29 (4)
07:15 (2) | 06:02 06:37 (6) | 05:01 05:56 (4) | 04:34 05:57 (4)
22 07:37(2)|20:13 25 07:02(6) | 21:07 39 06:35(1) [21:42 32 06:29 (4)
07:15 (2) | 05:59 06:36 (6) | 05:00 05:55 (4) | 04:34 05:57 (4)
20 07:35(2)|20:15 27 07:03(6)[21:09 38 06:33(1) [21:43 32 06:29 (4)
07:17 (2) | 05:57 06:36 (6) | 04:58 05:55 (4) | 04:34 05:58 (4)
17 07:34(2) |20:17 27 07:03(6) | 21:11 29  06:24(4) |21:43 33  06:31(4)
07:18 (2) | 05:55 06:35 (6) | 04:57 05:54 (4) | 04:35 05:58 (4)
12 07:30(2) |20:19 27 07:02(6) |21:12 31  06:25(4) |21:43 33 06:31(4)
05:53 06:35 (6) | 04:55 05:53 (4) | 04:35 05:58 (4)
20221 27 07:02(6) | 21:14 32 06:25(4) [21:44 33 06:31(4)
05:50 06:35 (6) | 04:54 05:53 (4) | 04:35 05:58 (4)
20223 26 07:01(6) |21:15 32 06:25(4) |21:44 32 06:30 (4)
05:48 06:27 (1) | 04:52 05:53 (4) | 04:35 05:59 (4)
20:24 32 07:01(6) | 21:17 33 06:26(4) | 21:44 32 06:31(4)
06:27 (3) | 05:46 06:23 (1) | 04:51 05:53 (4) | 04:36 05:59 (4)
7 06:34(3)[20:226 37 07:00(6) | 21:18 33  06:26(4) |21:44 32 06:31(4)
06:24 (3) | 05:44 06:21 (1) | 04:50 05:53 (4) | 04:36 05:58 (4)
13 06:37(3)|20:28 38 06:59(6) |21:20 34  06:27(4) | 21:44 33 06:31(4)
06:22 (3) | 05:41 06:19 (1) | 04:48 05:52 (4) | 04:36 05:59 (4)
15 06:37(3)120:30 39 06:58(6) | 21:21 34 06:26(4) | 21:44 33 06:32(4)
06:22 (3) | 05:39 06:18 (1) | 04:47 05:52 (4) | 04:37 05:59 (4)
16 06:38(3) | 20:32 39 06:57(6) |21:23 34 06:26(4) | 21:44 33 06:32(4)
07:21 (3) | 05:37 06:17 (1) | 04:46 05:52 (4) | 04:38 05:59 (4)
18 07:39(3) | 20:34 38 06:55(6) | 21:24 35  06:27(4) | 21:43 33 06:32(4)
07:20 (3) | 05:35 06:16 (1) | 04:45 05:53 (4) | 04:38 06:00 (4)
18 07:38(3)|20:36 36 06:52(6) |21:25 35 06:28(4) | 21:43 33 06:33(4)
07:20(3) | | 04:44 05:53 (4) |
19 07:39(3) | 12127 35 06:28(4) |
420 | 495 | 511
448 599 | 1023 | 1000
0.31 0.41 | 0.51 | 0.45
0.93 0.93 | 0.93 | 0.93
0.64 0.68 | 0.69 | 0.69
0.18 | 0.25 | 0.32 | 0.28
82 | 152 | 325 | 285
zeit wie jahr):

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: R - 1018
o Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

[ Juli | August | September | Oktober | November | Dezember

1| 04:39 05:59 (4) | 05:19 06:25 (1) | 06:14 | 07:07 07:54 (2) | 07:06 07:59 (12) | 08:02 10:10 (5)

| 21:43 34 06:33 (4) | 21:07 27 06:52 (1) | 20:00 | 18:46 26 08:20 (2) | 16:35 26 08:25(12) | 15:50 17 10:27 (5]

2 | 04:40 06:00 (4) | 05:21 06:24 (1) | 06:16 | 07:09 07:54 (2) | 07:08 07:59 (12) | 08:03 10:08 (5

|21:42 33 06:33(4) | 21:05 28  06:52 (1) | 19:58 | 18:44 25  08:19(2) | 16:33 26 08:25(12) | 15:49 19 10:27 (5

3| 04:40 06:00 (4) | 05:22 06:24 (1) | 06:17 | 07:11 07:54 (2) | 07:10 07:58 (12) | 08:05 10:08 (5

| 21:42 34 06:34 (4) | 21:04 29  06:53 (1) | 19:55 | 18:41 25 08:19 (2) | 16:31 28 08:26 (12) | 15:49 21 10:29 (5)

4| 04:41 05:59 (4) | 05:24 06:24 (1) | 06:19 | 07:13 07:55 (2) | 07:12 07:58 (12) | 08:06 10:07 (5)

|21:41 34 06:33(4)[21:02 29  06:53 (1) | 19:53 |18:39 23 08:18(2) | 16:29 28 08:26(12) | 15:48 22 10:29 (5)

5| 04:42 06:00 (4) | 05:26 06:23 (1) | 06:21 | 07:15 07:55 (2) | 07:14 07:58 (12) | 08:07 10:08 (5)

| 21:41 34 06:34 (4) | 21:00 30  06:53 (1) | 19:50 |18:36 20 08:15(2) | 16:27 28  08:26 (12) | 15:47 23 10:31(5)

6| 04:43 06:00 (4) | 05:28 06:23 (1) | 06:23 | 07:17 07:56 (2) | 07:16 07:58 (12) | 08:09 10:07 (5

121:40 34  06:34 (4) [ 20:58 30  06:53 (1) | 19:48 |18:34 18 08:14(2) | 16:25 27 08:25(12) | 15:47 24  10:31 (5.

7| 04:44 06:00 (4) | 05:29 06:23 (1) | 06:24 07:20 (3) | 07:18 07:58 (2) | 07:18 07:59 (12) | 08:10 10:08 (S

|21:40 34 06:34(4) | 20:56 30 06:53 (1) | 19:46 6 07:26(3)|18:31 14  08:12(2) | 16:23 27 08:26(12) | 15:46 24  10:32 (5

8| 04:45 06:00 (4) | 05:31 06:23 (1) | 06:26 07:16 (3) | 07:20 08:01 (2) | 07:20 07:59 (12) | 08:12 10:07 (5

121:39 35 06:35(4) |20:54 30 06:53 (1) |19:43 12 7 08:08(2)16:22 27 08:26(12) | 1546 26  10:33 (5

9| 04:46 06:00 (4) | 05:33 06:23 (1) | 06:28 07: 08:00 (12) | 08:13 10:08 (5

| 21:38 35  06:35(4) | 20:52 30 06:53 (1) | 19:41 14 | 16:20 25  08:25(12) | 15:46 26 10:34 (5

10 | 04:47 06:00 (4) | 05:35 06:23 (1) | 06:30 | 07:24 08:00 (12) | 08:14 10:08 (5,

| 21:37 35  06:35(4) | 20:50 29 06:52 (1) | 19:38 16 | 16:18 25  08:25(12) | 15:45 27 10:35(5

11 | 04:48 06:00 (4) | 05:36 06:23 (1) | 06:32 | 07:26 08:01 (12) | 08:15 10:08 (S

21:36 35 06:35(4) | 20:48 29 06:52 (1) | 19:36 18 116:16 23 08:24 (12) | 15:45 27  10:35 (5

12 | 04:49 06:01 (4) | 05:38 06:24 (1) | 06:33 | 07:28 08:02 (12) | 08:16 10:08 (5

21:35 34 06:35(4) | 20:46 28  06:52 (1) | 19:33 18 116:15 21 08:23(12) | 15:45 27 10:35(5

13 | 04:51 06:01 (4) | 05:40 06:24 (1) | 06:35 | 07:30 08:03 (12) | 08:17 10:08 (5

| 21:34 34 06:35(4) | 20:44 36  07:00 (6) | 19:31 19 | 16:13 19 08:22 (12) | 15:45 28 10:36 (5

14 | 04:52 06:02 (4) | 05:42 06:25 (1) | 06:37 107:31 08:04 (12) | 08:18 10:09 (5

| 21:33 34 06:36 (4) | 20:41 38  07:03 (6) | 19:28 18 | 16:11 17 08:21 (12) | 15:45 28 10:37 (5

15 | 04:53 06:02 (4) | 05:43 06:26 (1) | 06:39 107:33 08:07 (12) | 08:19 10:09 (5

21:32 34 06:36(4) | 20:39 38 07:04 (6) | 19:26 17 116:10 14  08:21 (12) | 15:45 28 10:37(5

16 | 04:55 06:02 (4) | 05:45 06:26 (1) | 06:40 | 07:35 08:09 (12) | 08:20 10:09 (5

21:31 34 06:36(4) | 20:37 39 07:05(6) | 19:23 16 116:08 10 08:19 (12) | 15:45 29 10:38(S

17 | 04:56 06:02 (4) | 05:47 06:28 (1) | 06:42 | 07:37 | 08:21 10:10 (5

21:30 33 06:35(4) | 20:35 38 07:06(6) | 19:21 13 | 16:07 |15:45 28  10:38 (5.

18 | 04:57 06:03 (4) | 05:49 06:30 (1) | 06:44 5(3) | 07:39 | 07:39 | 08:22 10:11 (5

| 21:29 33 06:36 (4) | 20:33 37 07:07 (6) | 19:18 8 07:23(3) | 18:05 | 16:05 | 15:45 28 10:39 (5

19 | 04:59 06:03 (4) | 05:51 06:34 (1) | 06:46 | 07:41 | 07:41 | 08:23 10:11 (5;

| 21:28 33 06:36 (4) | 20:30 29  07:06 (6) | 19:16 | 18:03 | 16:04 | 15:45 29 10:40 (5

20 | 05:00 06:03 (4) | 05:52 06:41 (6) | 06:48 | 07:43 |1 07:43 | 08:23 10:11 (5]

| 21:26 32 06:35(4) | 20:28 26 07:07 (6) | 19:13 | 18:01 | 16:02 | 15:46 29 10:40 (5

21 | 05:02 06:04 (4) | 05:54 06:41 (6) | 06:49 | 07:45 | 07:45 | 08:24 10:12 (5]

|21:25 31 06:35(4) | 20:26 26  07:07 (6) | 19:11 | 17:50 | 16:01 11546 29  10:41 (5

22 | 05:03 06:04 (4) | 05:56 06:40 (6) | 06:51 08:05 (2) | 07:47 | 07:46 | 08:24 10:12 (5,

|21:23 31 06:35(4) |20:24 26 07:06 (6) | 19:08 10 5(2) | 17:56 | 16:00 115:47 29 10:41 (5)

23 | 05:05 06:04 (4) | 05:58 06:40 (6) | 06:53 08:01 (2) | 07:49 | 07:48 | 08:25 10:13 (5,

| 21:22 30 06:34 (4) | 20:21 27 07:07 (6) | 19:06 16 08:17(2) | 17:54 | 15:58 | 15:47 29 10:42 (5

24 | 05:06 06:05 (4) | 05:59 06:40 (6) | 06:55 07:59 (2) | 07:51 | 07:50 | 08:25 10:13 (5]

]21:20 35 06:41(1) |20:19 26 07:06 (6) | 19:03 19  08:18 (2) | 17:52 | 15:57 11548 29  10:42 (5

25 | 05:08 06:05 (4) | 06:01 06:39 (6) | 06:57 8 (2) | 06:52 | 07:52 | 08:26 10:14 (5;

|21:19 39 06:44 (1) | 20:17 26 07:05(6) [ 19:01 21 9(2) | 16:50 | 15:56 11548 28 10:42 (5.

26 | 05:09 06:07 (4) | 06:03 06:40 (6) | 06:58 7 (2) | 06:54 08:08 (12) | 07:53 | 08:26 10:14 (5

|21:17 39 06:46(1)|20:14 25 07:05(6) | 18:58 23 0 (2) | 16:48 8  08:16 (12) | 15:55 11549 28 10:42 (5.

27 | 05:11 06:07 (4) | 06:05 06:41 (6) | 07:00 6 (2) | 06:56 (12) | 07:55 | 08:26 10:15 (5

| 21:16 40 06:47 (1) | 20:12 23 07:04 (6) | 18:56 25 1(2) | 16:45 14 (12) | 15:54 115:50 29 10:44 (5

28 | 05:12 06:09 (4) | 06:07 06:42 (6) | 07:02 07:54 (2) | 06:58 08:03 (12) | 07:57 10:13 (5) | 08:26 10:16 (5

|21:144 40 06:49 (1) [20:10 21 07:03 (6) | 18:53 26  08:20 (2) | 16:43 18  08:21 (12) | 15:53 6  10:19(5) | 15:51 28 10:44 (5

29 | 05:14 06:10 (4) | 06:08 06:42 (6) | 07:04 07:54 (2) | 07:00 08:01 (12) | 07:58 10:11 (5) | 08:27 10:16 (5;

| 21:12 39 06:49 (1) | 20:07 19 07:01(6) | 18:51 26 21 12 10:23 (5) | 15:52 28 10:44 (5

30 | 05:16 06:12 (4) | 06:10 06:44 (6) | 07:06 10:10 (5) | 08:27 10:16 (5

| 21:11 39 06:51(1)]20:05 15 06:59 (6) | 18:49 26 08:20(2) | 16:39 23 15 10:25(5) | 15:53 28 10:44 (5)

31 05:17 06:14 (4) | 06:12 06:46 (6) | | 07:04 | 08:27 10:17 (5)

]21:09 37 06:51(1)[20:03 10 06:56 (6) | |16:37 25 08:25(12) | 115:54 27 10:44 (5)

Sonnenscheinstunden | 513 | 460 | 382 | 328 | 258 | 232
astr.max.mogl.Beschattung | 1078 | 874 ] 367 | 267 | 404 | 822
Red.Sonnenscheinwahrsch. | 0.44 | 0.48 | 0.40 | 0.33 | 0.21 | 0.14
Reduktion Betriebsdauer | 0.93 I 0.93 I 0.93 | 0.93 I 0.93 I 0.93
Reduktion Windrichtung | 0.69 I 0.68 I 0.65 | 0.62 I 0.60 I 0.58
Gesamte Reduktion | 0.28 | 0.30 | 0.24 | 0.18 | 0.11 | 0.07
Met.wahrsch.Beschattung | 300 I 263 I 87 | 49 I 45 I 60
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 25/08/2018 13:52 / 35 Wi nd PRO .
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17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: S - 1019
o Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar | Februar | Marz | April | Mai | Juni
1| 08:27 10:12 (5) | 07:56 08:30 (12) | 06:58 | 06:43 07:29 (3) | 05:33 06:21 (1) | 04:43 06:12 (4)
| 15:55 24 10:36 (5) | 16:47 24 08:54 (12) | 17:43 | 19:42 10 07:39 (3) | 20:37 29 06:50 (1) | 2: 23 06:35(4)
2| 08:26 10:13 (5) | O 08:29 (12) | 06:56 | 06:40 07:33 (3) | 05:31 06:21 (1) | 06:13 (4)
115:56 24 10:37(5) | 16:49 26 08:55(12) | 17:45 | 19:43 1 07:34(3)[20:39 29 06:50(1) | 21:29 22 06:35 (4)
3| 08:26 10:13 (5) | 07:52 08:29 (12) | 06:53 07:29 (2) | 06:38 | 05:29 06:18 (4) | 04:41 06:13 (4)
| 15:57 23 10:36 (5) | 16:51 26 08:55(12) | 17:47 11 07: | 20:41 31 06:49 (1) | 21: 21 06:34 (4)
4| 08:26 10:15(5) | O 08:29 (12) | 06:51 0 | 05:27 06:15 (4) | 06:15 (4)
| 15:58 22 10:37 (5) | 26 08:55(12) | 17:49 15 0 | 20:43 34 06:49(1) 12 19 06:34 (4)
5 08:26 10:15(S) | O 08:29 (12) | 06:49 0 | 05:25 06:13 (4) | 06:15 (4)
116:00 21 10:36(5) | 26 08:55(12) [17:51 19 O 120:45 35 06:48 (1) | 2: 18 06:33 (4)
6| 08:25 10:17 (5) | O 08:29 (12) | 06:46 0 | 05:23 06:11 (4) | 06:16 (4)
]16:00 20  10:37(5) | 16:57 26  08:55(12) | 17:52 22 O 120:47 37 06:48 (1) | 2 16 06:32 (4)
7| 08:25 10:17 (5) | 07:45 08:30 (12) | 06:44 0 06:58 (6) | 05:21 06:10 (4) | 06:17 (4)
116:02 19 10:36(5) | 16:59 25 08:55(12) | 17:54 23 07:45(2) | 19:53 6 07:04(6) | 20:48 37 06:47 (1) | 21: 15 06:32 (4)
8 08:24 10:18 (5) | 07:43 08:30 (12) | 06:41 07:21 (2) | 06:25 06:54 (6) | 05:19 06:10 (4) | 04:37 06:18 (4)
| 16:04 18 10:36 (5) | 17:01 25  08:55 (12) | 17:56 24 07:45(2) | 19:55 13 07:07 (6) | 20:50 37 06:47 (1) | 21:36 13 06:31 (4)
9] 08:24 10:19 (5) | O 08:31 (12) | 06:39 (2) 1 06:23 06:52 (6) | 05:17 06:19 (4)
| 16:05 16 10:35(5) | 24 08:55(12) | 17:58 25 O (2) 1 19:57 17 07:09 (6) | 20:52 37 12 06:31 (4)
10 | 08:23 10:21 (5) | O 08:32 (12) | 06:37 0 (2) 1 06:21 06:50 (6) | 05:15 06:21 (4)
| 16:07 14 10:35(5) | 22 08:54 (12) | 18:00 25 O (2) ] 19:58 20 07:10 (6) | 20:54 36 9  06:30 (4)
11 | 08:22 10:23 (5) 08:33 (12) | 06:34 07:20 (2) | 06:18 06:48 (6) | 05:13 06:21 (4)
116:08 11 10:34(5) 20 08:53(12) [ 18:02 24 07:44(2) | 20:00 22 07:10 (6) | 20:55 36 7 06:28(4)
12 | 08:21 10:25 (5) 08:34 (12) | 06:32 07:20 (2) | 06:16 06:48 (6) | 05:11 06:24 (4)
| 16:10 8  10:33(5) 18 08:52(12) | 18:04 24 07:44(2) | 20:02 23  07:11(6) | 20:57 35 3 06:27 (4)
13 | 08:21 08:36 (12) | 06:29 0 (2) | 06:13 06:47 (6) | 05:10
| 16:11 | 14 08:50 (12) | 18:06 23 O (2) 1 20:04 25 07:12(6) | 20:59 33
14 | 08:20 | 08:39 (12) | 06:27 0 (2) 1 06:11 06:46 (6) | 05:08
| 16:13 | 7 08:46 (12) | 18:08 2 O (2) | 20:06 25 07:11(6) | 21:01 32
15| 08:19 | | 06:24 0 (2) 1 06:09 06:46 (6) | 05:06
| 16:15 18:10 20 07:41(2) | 20:08 25 07:11(6) | 21:02 33
16 | 08:18 06:22 07:22 (2) | 06:06 06:46 (6) | 05:04
| 16:16 18:12 17 07:39(2) | 20:10 25 07:11(6) | 21:04 32
17 | 08:17 06:20 0 (2) | 06:04 06:45 (6) | 05:03
| 16:18 18:13 12 07:36(2) | 20:11 25 07:10(6) | 21:06 33
18 | 08:16 | 06:17 0 (2) | 06:02 06:45 (6) | 05:01
| 16:20 | | 18:15 4 07:32(2) | 20:13 25 07:10 (6) | 21:07 33 06:39 (4) | 21:42
19 | 08:15 | | 06:15 | 05:59 06:46 (6) | 05:00 06:06 (4) | 04:34
| 16:22 | | 18:17 | 20:15 23 07:09 (6) | 21:09 33 B
20 | 08:13 | | 06:12 | 05:57 06:46 (6) | 04:58
| 16:24 | | 18:19 | 20:17 22 07:08 (6) | 21:11 33
21| 08:12 | | 06:10 | 05:55 06:31 (1) | 04:57
| 16:25 | | 18:21 120:199 31 07:06(6) | 21:12 32
22 | 08:11 I | 06:07 06:34 (3) | 05:53 06:28 (1) | 04:55
| 16:27 | | 18:23 6 06:40(3)]20:21 35 07:05(6) | 21:14 31
23 | 08:10 | | 06:05 06:31 (3) | 05:50 06:26 (1) | 04:54
| 16:29 | | 18:25 11 06:42 (3) | 20:23 34 07:03 (6) | 21:15 31
24 | 08:08 | | 06:02 06:29 (3) | 05:48 06:25 (1) | 04:52
| 16:31 | 118:27 15 06:44 (3) | 20:24 32 07:01(6) | 21:17 30
25 | 08:07 08:36 (12) | | 06:00 0 (3) 1 05:46 06:24 (1) | 04:51
| 16:33 9 08:45(12) | 118:29 16 06:44 (3) | 20:26 24 06:48 (1) | 21:18 30
26 | 08:05 08:35 (12) | O | 05:57 0 (3) | 05:44 06:23 (1) | 04:50
|16:35 13 08:48 (12) | 1 |18:30 17 06:44 (3) | 20:28 26  06:49 (1) | 21:20 29
27 | 08:04 08:33 (12) | O | 05:55 0 (3) 1 05:41 06:22 (1) | 04:48
|16:37 17 08:50 (12) | 1 |18:32 18 06:44(3)|20:30 28 06:50 (1) | 21:21 29 :
28 | 08:02 08:31 (12) | 07: | 05:52 06:26 (3) | 05:39 06:22 (1) | 04:47 J 2
]16:39 20 08:51 (12) | 17:41 |18:3¢ 18 06:44 (3) | 20:32 28 06:50 (1) | 21:23 27  06:36 (4) | 21:
29 | 08:01 08:30 (12) | | 06:50 07:27 (3) 1 05:37 06:21 (1) | 04:46 06:09 (4) | 04:38
|16:41 22 08:52(12) | 119:36 17 (3)120:3¢ 29 06:50 (1) | 21:24 27  06:36 (4) | 2:
30 | 07:59 08:31 (12) | | 06:47 (3) 1 05:35 06:21 (1) | 04:45 06:11 (4) |
|16:43 22 08:53(12) | |19:38 15 (3)120:36 29 06:50 (1) | 21:25 26  06:37 (4) | 21:43
31| 07:58 08:30 (12) | | 06:45 07:28 (3) | | 04:44 06:12 (4) |
|16:45 24 08:54 (12) | 119:40 13 07:41(3) | 121:27 24 06:36(4) |
Sonnenscheinstunden | 249 | 273 | 367 | 420 | 495 ] S11
astr.max.mogl.Beschattung | 347 | 309 | 456 | 603 I 991 | 178
Red.Sonnenscheinwahrsch. | 0.17 | 0.24 | 0.31 | 0.41 | 0.51 | 0.45
Reduktion Betriebsdauer | 0.93 | 0.93 | 0.93 I 0.93 | 0.93 I 0.93
Reduktion Windrichtung | 0.59 | 0.59 | 0.64 I 0.68 I 0.68 I 0.69
Gesamte Reduktion | 0.09 | 0.13 | 0.18 | 0.25 | 0.32 ] 0.28
Met.wahrsch.Beschattung | 32 | 40 | 83 I 154 | 314 I 50
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang (SS:MM) Zeitpunkt (S5:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten  Zeitpunkt (S5:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, winapro@emd.dk 25/08/2018 13:52 / 36 Wi nd PRO .
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17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:

25/08/2018 13:46/3.1.633
SHADOW - Kalender

Berechnung: GBSchattenrezeptor: S - 1019

vorausse‘zungen fur Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

[ Juli | August | September | Oktober | November | Dezember
1| 04:39 06:26 (4) | 05:19 06:18 (4) | 06:14 06:47 (6) | 07:07 07:59 (2) | 07:06 08:01 (12) | 08:02 10:05 (5)
| 21:43 6 06:32(4) | 21:07 35 22 07:09(6) | 18:46 24  08:23(2) | 16:35 23 08:24(12) | 1 11 10:16 (5)
2 | 04:40 06:25 (4) | 05:21 06:48 (6) | 07:09 07:59 (2) | 07:08 08:00 (12) | 0 10:04 (5)
| 21:42 9 06:34(4) |21:05 35 20 07:08(6) | 18:44 24  08:23(2) | 16:33 24  08:24 (12) | 1 13 10:17 (5)
3| 04:40 06:25 (4) | 05:22 06:50 (6) | 07:11 07:58 (2) | 07:10 08:00 (12) | 0! 10:03 (5)
| 21:42 10 06:35 (4) | 21:04 37 17 07:07 (6) | 18:41 25 08:23 (2) | 16:31 25 08:25(12) | 1 16 10:19 (5)
4| 04:41 06:23 (4) | 05:24 06:50 (6) | 07:13 07:58 (2) | 07:12 07:59 (12) | 0! 10:02 (5)
|21:41 13 06:36 (4) | 21:02 37 14 07:04(6) | 18:39 25  08:23(2) | 16:29 26  08:25(12) | 1 18 10:20 (5)
5| 04:42 06:23 (4) | 05:26 06:54 (6) | 07:15 07:57 (2) | 07:14 07:59 (12) | 0t 10:02 (5)
|21:41 14 06:37 (4) | 21:00 36 6 07:00(6) | 18:36 25  08:22(2) | 16:27 26  08:25(12) | 1. 19 10:21(5)
6| 04:43 06:22 (4) | 05:28 | 07:17 07:58 (2) | 07:16 07:59 (12) | 0 10:02 (5)
121:40 16 06:38 (4) | 20:58 36 |18:34 23 08:21(2) | 16:25 26  08:25 (12) | 1 20 10:22(5)
7| 04:44 06:22 (4) | 05:29 | 07:18 07:58 (2) | 07:18 08:00 (12) | 0 10:02 (5)
|21:40 17 06:39 (4) | 20:56 36 |18:31 22 08:20(2) | 16:23 26 08:26(12) | 15:46 21 10:23 (5)
8| 04:45 06:21 (4) | 05:31 | 07:20 07:59 (2) | 07:20 08:00 (12) | 08:12 10:02 (5)
| 21:39 19 06:40 (4) | 20:54 35 | 18:29 20 08:19 (2) | 16:22 26 08:26 (12) | 15:46 22 10:24(5)
9| 04:46 06:21 (4) | 05:33 | 07:22 08:00 (2) | 07:22 08:00 (12) | 0¢ 10:02 (5)
| 21:38 20 06:41 (4) | 20:52 34 | 18:27 17 08:17 (2) | 16:20 26 08:26(12) | 1 23 10:25(5)
10 | 04:47 06:20 (4) | 05:35 | 07:24 08:02 (2) | 07:24 08:00 (12) | 0! 10:02 (5)
| 21:37 22 06:42 (4) | 20:50 30 | 18:24 13 08:15 (2) | 16:18 25 08:25(12) | 1 24 10:26 (5)
11 | 04:48 06:20 (4) | 05:36 07:21 (3) | 07:26 08:05 (2) | 07:26 08:01 (12) | 0 10:02 (5)
21:36 23 06:43(4) | 20:48 29 10 07:31(3) | 18:22 7 08:12(2) | 16:16 24 08:25(12) | 1 24 10:26 (5)
12 | 04:49 06:19 (4) | 05:38 07:19 (3) | 07:28 07:28 08:02 (12) | 0 10:02 (5)
21:35 24 06:43(4) | 20:46 30 13 07:32(3) | 18:19 16:15 22 08:24 (12) | 1 25 10:27 (5)
13 | 04:51 06:19 (4) | 05:40 07:18 (3) | 07:30 07:30 08:02 (12) | 0! 10:02 (5)
| 21:34 25 06:44 (4) | 20:44 29 15 07:33(3) | 18:17 | 16:13 21 08:23(12) |1 25 10:27 (5)
14 | 04:52 06:19 (4) | 05:42 07:17 (3) | 07:31 | 07:31 08:03 (12) | 0! 10:03 (5)
| 21:33 26 06:45 (4) | 20:41 29 17 07:34 (3) | 18:15 | 16:11 20 08:23 (12) | 1! 25  10:28 (5)
15 | 04:53 06:19 (4) | 05:43 07:16 (3) | 07:33 | 07:33 08:06 (12) | 0 10:03 (5)
21:32 27 06:46(4) | 20:39 28 17 07:33 (3) | 18:12 16:10 16 08:22 (12) | 1 26 10:29 (5)
16 | 04:55 06:18 (4) | 05:45 07:15 (3) | 07:35 07:35 10:04 (5)
21:31 28 06:46 (4) | 20:37 27 18 07:33 (3) | 18:10 16:08 13 25 10:29 (5)
17 | 04:56 06:18 (4) | 05:47 07:16 (3) | 07:37 07:37 10:04 (5)
21:30 28 06:46 (4) [ 20:35 26 17 07:33(3) | 18:08 16:07 9 26 10:30 (5)
18 | 04:57 06:18 (4) | 05:49 06:31 (1) | 06:44 07:16 (3) | 07:39 | 07:39 ] 10:05 (5)
121:20 30 06:48 (4) | 20:33 24 06:55(1) [ 19:18 16  07:32 (3) | 18:05 | 16:05 | 26 10:31(5)
19 | 04:59 06:17 (4) | 05:51 06:31 (1) | 06:46 07:16 (3) | 07:41 | 07:41 ] 10:05 (5)
| 21:28 31 06:48 (4) | 20:30 32 g 14 07:30 (3) | 18:03 | 16:04 I 27 10:32(5)
20 | 05:00 06:17 (4) | 05:52 07:17 (3) | 07:43 | 07:43 1 10:05 (5)
121:26 31 06:48(4) | 20:28 35 12 07:29 (3) | 18:01 | 16:02 | 26 10:31(5)
21| 05:02 06:17 (4) | 05:54 07:19 (3) | 07:45 | 07:45 | 10:06 (5)
|21:25 32 06:49 (4) | 20126 34 8 07:27 (3) | 17:59 | 16:01 1 26 10:32(5)
22 | 05:03 06:17 (4) | 05:56 | 07:47 | 07:46 | 10:06 (5)
121:23 32 06:49 (4) | 20224 30 | 17:56 | 16:00 | 26 10:32 (5)
23 | 05:05 06:16 (4) | 05:58 06:50 (6) | 06:53 | 07:49 | 07:48 I 10:07 (5)
| 21:22 33 06:49 (4) | 20:21 22 07:12(6) | 19:06 | 17:54 | 15:58 I 26 10:33(5)
24| 05:06 06:17 (4) | 05:59 06:49 (6) | 06:55 | 07:51 | 07:50 | 10:07 (5)
121:20 32 06:49 (4) | 20:19 24 07:13 (6) | 19:03 | 17:52 | 15:57 | 26 10:33 (5)
25 | 05:08 06:16 (4) | 06:01 o | 06:52 | 07:52 I 10:08 (5)
|21:19 33 06:49 (4) | 20:17 25 16:50 | 15:56 | 26 10:34 (5)
26 | 05:09 06:17 (4) | 06:03 08:07 (2) | 06:54 | 07:53 | 10:08 (5)
|21:17 33 06:50 (4) | 20:14 25 11 08:18 (2) | 16:48 | 15:55 | 26 10:34 (5)
27 | 05:11 06:16 (4) | 06:05 08:05 (2) | 06:56 | 07:55 I 10:09 (5)
|21:16 33 06:49 (4) | 20:12 26 16 08:21(2) | 16:45 | 15:54 | 26 10:35(5)
28 | 05:12 06:17 (4) | 06:07 06 08:02 (2) | 06:58 08:07 (12) | 07:57 1 10:10 (5)
|21:144 33 06:50(4) | 20:10 26 07:13(6) | 18:53 19  08:21(2) | 16:43 10  08:17 (12) | 15:53 | 25 10:35 (5)
29 | 05:14 06:17 (4) | 06:08 06:47 (6) | 07:04 08:01 (2) | 07:00 08:04 (12) | 07:58 1 10:10 (5)
|21:12 32 06:49 (4) | 20:07 25 (6)118:51 21 08:22(2)|16:41 15  08:19 (12) | 15:52 | 26 10:36 (5)
30 | 05:16 06:17 (4) | 06:10 7 (6) | 07:06 08:00 (2) | 07:02 08:04 (12) | 08:00 10:07 (5) | 10:10 (5)
|21:11 32 06:49 (4) | 20:05 25 (6)]18:49 23 08:23(2)|16:39 18  08:22(12) | 15:51 6 10:13(5) | 25 10:35(5)
31 05:17 06:17 (4) | 06:12 06:47 (6) | | 07:04 08:02 (12) | | 10:11 (5)
121:09 33 06:50 (1) | 20:03 24 07:11(6) | 116:37 21 08:23(12) | | 25 10:36 (5)
Sonnenscheinstunden | 513 | 460 | 382 | 328 | 258 ]
astr.max.mogl.Beschattung | 777 | 926 | 326 | 289 | 384 | 725
Red.Sonnenscheinwahrsch. | 0.44 | 0.48 | 0.40 | 0.33 | 0.21 | 0.14
Reduktion Betriebsdauer | 0.93 | 0.93 I 0.93 | 0.93 | 0.93 I 0.93
Reduktion Windrichtung | 0.69 I 0.68 I 0.66 | 0.62 | 0.59 I 0.59
Gesamte Reduktion | 0.28 | 0.30 | 0.24 | 0.19 | 0.11 ] 0.07
Met.wahrsch.Beschattung | 215 | 279 I 79 | 54 | 43 I 53
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang (SS:MM) Zeitpunkt (S5:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten  Zeitpunkt (S5:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, winapro@emd.dk 25/08/2018 13:52 / 37 Wi nd PRO .
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17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: T - 1020

vorausse‘zungen fur Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar | Februar | April | Mai | Juni
1]08:27 10:06 (5) | 07:56 08:30 (12) 07:32 (2) | 06:43 ] 05:33 06:25 (4) | 04:43
15:55 20 10:26(5) | 16:47 25  08:55(12) 17 07:49(2) | 19:42 120:37 31 06:56(4) | 21:28
2| 08:26 10:07 (5) | 07:54 08:30 (12) 07:30 (2) | 06:40 07:07 (6) | 05:31 06:25 (4) | 04:42
15:56 19 10:26(5) [ 16:49 25  08:55(12) 20 07:50(2) [19:43 11 07:18(6) [ 20:39 31  06:56 (4) | 21:29
3] 08:26 10:07 (5) | 07:52 08:30 (12) 07:29 (2) | 06:38 07:04 (6) | 05:29 06:25 (4) | 04:41
15:57 19 10:26(5) [ 16:51 25  08:55(12) 22 07:51(2)[19:45 16  07:20(6) [ 20:41 30  06:55(4) | 21:30
408:26 10:08 (5) | 07:51 08:31 (12) 07:28 (2) | 06:35 07:03 (6) | 05:27 06:25 (4) | 04:40
15:58 18 10:26(5) | 16:53 24  08:55(12) 22 07:50(2) |19:47 18  07:21(6)|20:43 30  06:55(4) | 21:31
5 08:26 10:09 (5) | 07:49 08:31 (12) 07:28 (2) | 06:33 07:01 (6) | 05:25 06:24 (4) | 04:39
16:00 17 10:26(5) | 16:55 24 08:55(12) 23 07:51(2)|19:49 21 07:22(6) 20145 31 06:55(4) | 21:32
6 | 08:25 10:10 (5) | 07:47 08:31 (12) 07:28 (2) | 06:30 07:00 (6) | 05:23 06:24 (4) | 04:39 05:32 (18)
16:01 16  10:26(5) | 16:57 24 08:55(12) 23 07:51(2) [19:51 22 07:22(6) |20:47 30 06:54 (4) | 21:34 5  05:37(18)
7| 08:25 10:11 (5) | 07:45 08:32 (12) 07:27 (2) | 06:28 06:59 (6) | 05:21 06:24 (4) | 04:38 05:30 (18)
16:02 14 10:25(5) [ 16:59 22 08:54(12) 23 07:50(2) |19:53 24 07:23(6)]20:48 30 06:54(4) | 21:35 10  05:40 (18)
8108:24 10:13 (5) | 07:43 08:33 (12) 07:28 (2) | 06:25 06:58 (6) | 05:19 06:25 (4) | 04:37 05:29 (18)
16:04 11 10:24(5) [ 17:01 21 08:54(12) 22 07:50(2) |19:55 24 07:22(6)[20:50 29 06:54(4) | 21:36 12 05:41(18)
9 | 08:24 10:14 (5) | 07:41 08:34 (12) 07:28 (2) | 06:23 06:58 (6) | 05:17 06:26 (4) | 04:37 05:28 (18)
16:05 9 10:23(5)[17:03 19  08:53(12) 21 07:49(2) |19:57 25 07:23(6)[20:52 27 06:53(4) |21:36 14  05:42(18)
10 | 08:23 10:18 (5) | 07:39 08:35 (12) 07:29 (2) | 06:21 06:58 (6) | 05:15 06:26 (4) | 04:36 05:28 (18)
16:07 3 10:221(5) [17:05 17 08:52(12) 19 07:48(2) [ 19:58 25 07:23(6) [ 20:54 26 06:52(4) [21:37 16 05:44(18)
11 | 08:22 - 08:38 (12) 07:29 (2) | 06:18 06:58 (6) | 05:13 06:26 (4) | 04:36 05:27 (18)
| 16:08 117:07 12 08:50 (12) 17 07:46(2)|20:00 23 07:21(6) | 20:55 25 06:51(4) [21:38 17  05:44(18)
121 08:21 107:35 08:41 (12) 07:31 (2) | 06:16 06:58 (6) | 05:11 06:28 (4) | 04:35 05:27 (18)
16:10 | 17:09 5 08:46(12) 14 07:45(2)20:02 23 07:21(6) | 20:57 23 06:51(4) [21:39 18  05:45(18)
13| 08:21 |07:33 07:33 (2) | 06:13 06:59 (6) | 05:10 06:28 (4) | 04:35 05:27 (18)
16:11 |17:11 8 07:41(2)|20:04 21 07:20(6) [20:59 22  06:50(4) [21:40 19  05:46 (18)
14 | 08:20 | 07:31 06:11 06:59 (6) | 05:08 06:30 (4) | 04:35 05:26 (18)
16:13 117:13 20:06 19 07:18(6) [21:01 19  06:49(4) |21:40 20  05:46(18)
15 | 08:19 107:29 | 06:09 07:00 (6) | 05:06 06:31 (4) | 04:35 05:26 (18)
| 16:15 117:15 120:08 17 07:17(6) [21:02 16  06:47 (4) | 21:41 20  05:46 (18
16 | 08:18 | 07:27 | 06:06 06:42 (1) | 05:04 06:33 (4) | 04:34 05:26 (18]
| 16:16 117:17 120:10 21 07:15(6) | 21:04 13  06:46(4) | 21:41 21 05:47 (18
17 | 08:17 | 07:25 06:04 06:38 (1) | 05:03 06:36 (4) | 04:34 05:26 (18]
16:18 |17:19 20:11 22 07:11(6) | 21:06 6 06:42(4) [21:42 21 05:47(18
18 | 08:16 | 07:23 06:02 06:36 (1) | 05:01 | 04:34 05:26 (18]
16:20 117:21 20:13 19 06:55(1) | 21:07 121:42 22 05:48(18)
19 | 08:15 1 07:21 06:39 (3) | 05:59 06:35 (1) | 05:00 | 04:34 05:26 (18)
16:22 117:23 10 06:49(3) | 20:15 21 06:56 (1) | 21:09 121:43 22 05:48 (18]
20 | 08:13 | 07:18 06:38 (3) | 05:57 06:34 (1) | 04:58 | 04:34 05:27 (18]
16:24 | 17:25 13 06:51(3) 20:17 23 06:57 (1) | 21:11 121:43 22 05:49 (18
21 08:12 1 07:16 06:36 (3) | 05:55 06:32 (1) | 04:57 1 04:35 05:27 (18]
16:25 |17:27 15 06:51(3)|20:19 25  06:57 (1) | 21:12 121:43 22 05:49 (18
22 | 08:11 | 07:14 06:36 (3) | 05:53 06:31 (1) | 04:55 1 04:35 05:27 (18]
16:27 117:29 16 06:52(3) [20:21 26 06:57 (1) | 21:14 121:44 22 05:49 (18
231 08:10 8:39 (12) | 07:12 06:34 (3) | 05:50 06:30 (1) | 04:54 104:35 05:27 (18)
16:29 4 (12) | 17:31 1 17 06:51(3)|20:23 28 06:58 (1) | 21:15 121:44 22 05:49 (18
24| 08:08 (12) | 07:10 0 06:35 (3) | 05:48 06:30 (1) | 04:52 1 04:35 05:28 (18]
16:31 9 (12) | 17:33 1 17 06:52(3) [20:24 28 06:58 (1) | 21:17 |21:44 22 05:50 (18
25 | 08:07 (12) | 07:07 0 06:34 (3) | 05:46 06:30 (4) | 04:51 1 04:36 05:28 (18]
16:33 12 (12) | 17:35 1 16 06:50(3) |20:26 28 06:58 (1) | 21:18 121:44 21 05:49 (18
26 | 08:05 (12) | 07:05 0! 06:35 (3) | 05:44 06:29 (4) | 04:50 104:36 05:28 (18)
|16:35 15 (12) | 17:37 1 15 06:50(3) | 20:28 29 06:58 (1) | 21:20 |21:44 21 05:49(18)
27 | 08:04 (12) | 07:03 07:36 (2) | 0! 06:36 (3) | 05:41 06:28 (4) | 04:48 104:36 05:29 (18)
116:37 18 (12) | 17:39 8 07:44(2) | 1 13 06:49(3)120:30 30 06:58 (1) | 21:21 121:44 21 05:50(18)
28 | 08:02 (12) | 07:00 07:33(2) | 0! 06:37 (3) | 05:39 06:27 (4) | 04:47 | 04:37 05:29 (18)
16:39 21 (12) | 17:41 14 07:47 (2) | 1 9 06:46(3)|20:32 30 06:57 (1) | 21:23 |21:44 20 05:49 (18)
29 | 08:01 (12) | 0 05:37 06:27 (4) | 04:46 1 04:38 05:30 (18)
16:41 22 (12) | 1 20:34 30 06:57 (1) | 21:24 121:43 19 05:49(18)
30 | 07:59 (12) | 0 05:35 06:26 (4) | 04:45 104:38 05:31 (18)
|16:43 23 (12) | | 1 120:36 30 06:56 (1) | 21:25 121:43 18 05:49(18)
31| 07:58 (12) | | O | | 04:44 |
|16:45 24 08:55(12) | | 19:40 | | 21:27 |
Sonnenscheinstunden | 249 | 273 367 420 | 495 [ 511
astr.max.mogl.Beschattung 294 | 265 392 679 | 419 | 467
Red.Sonnenscheinwahrsch. 0.17 | 0.24 031 041 | 0.51 | 0.45
Reduktion Betriebsdauer 0.93 | 0.93 0.93 0.93 | 0.93 | 0.93
Reduktion Windrichtung 0.59 | 0.60 0.64 0.68 | 0.68 | 0.69
Gesamte Reduktion | 0.09 | 0.13 | 0.18 | 0.25 | 0.32 | 0.29
Met.wahrsch.Beschattung | 27 | 34 | 72 | 173 | 132 | 133
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
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 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk asjo8201813:52/38  WINAPRO .
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17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: T - 1020
o Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Juli | August | September | Oktober | November | Dezember
1]04:39 06:38 (4) | 06:14 06:57 (6) | 07:07 08:11 (2) | 07:06 08:05 (12) | 08:02
21:43 17 24 07:02 (4) | 20:00 23 07:20(6) | 18:46 11 08:22(2) | 16:35 16 08:21(12) | 15:50
2 | 04:40 06:36 (4) | 06:16 06:56 (6) | 07:09 08:09 (2) | 07:08 08:03 (12) | 08:03 10:01 (5,
21:42 16 26 07:02(4) |19:58 25 07:21(6) | 18:44 15  08:24(2) | 16:33 20  08:23 (12) | 15:49 2 10:03 (5]
3| 04:40 06:36 (4) | 06:17 06:56 (6) | 07:11 08:07 (2) | 07:10 08:02 (12) | 08:05 09:59 (5.
21:42 15 27 07:03 (4) | 19:55 25  07:21(6) | 18:41 19 08:26 (2) | 16:31 21 08:23(12) | 15:49 8  10:07 (5
4| 04:41 06:36 (4) | 06:19 06:55 (6) | 07:13 08:06 (2) | 07:12 08:02 (12) | 08:06 09:57 (5;
21:41 13 28 07:04(4) |19:53 24 07:19(6) | 18:39 20  08:26(2) | 16:29 22 08:24(12) |15:48 11  10:08 (5
5| 04:42 06:35 (4) | 06:21 06:56 (6) | 07:15 08:04 (2) | 07:14 08:01 (12) | 08:07 09:57 (S,
21:41 11 29 07:04(4) [19:50 23 07:19(6) | 18:36 22 08:26(2) | 16:27 23  08:24(12) [ 1547 13 10:10(5)
6]04:43 06:35 (4) | 06:23 06:56 (6) | 07:17 08:03 (2) | 07:16 08:01 (12) | 08:09 09:56 (5
21:40 8 29 07:04(4) [19:48 23 07:19(6) | 18:34 23 08:26(2) | 16:25 24  08:25(12) | 15:47 15  10:11(5)
7 | 04:44 06:34 (4) | 06:24 06:57 (6) | 07:18 08:03 (2) | 07:18 08:01 (12) | 08:10 09:56 (5
21:40 30 07:04 (4) | 19:46 21 07:18(6) | 18:31 23 08:26 (2) | 16:23 25 08:26(12) | 15:46 17 10:13 (5]
8 | 04:45 06:34 (4) | 06:26 06:57 (6) | 07:20 08:03 (2) | 07:20 08:01 (12) | 08:12 09:55 (5)
21:39 30 07:04(4) | 19:43 19 07:16 (6) | 18:29 23 08:26 (2) | 16:22 25 08:26(12) | 15:46 18 10:13 (5
9 | 04:46 06:34 (4) | 06:28 06:58 (6) | 07:22 08:03 (2) | 07:22 08:01 (12) | 08:13 09:56 (5,
21:38 31 07:05(4) | 19:41 16  07:14(6) | 18:27 23 08:26 (2) | 16:20 25  08:26(12) | 15:46 19 10:15 (5]
10 | 04:47 06:33 (4) | 06:30 07:00 (6) | 07:24 08:03 (2) | 07:24 08:01 (12) | 08:14 09:56 (5]
21:37 31 07:04 (4) | 19:38 12 07:12(6) | 18:24 22 08:25(2) | 16:18 25 08:26(12) | 15:45 19 10:15(5)
11| 04:48 06:34 (4) | 06:32 | 07:26 08:04 (2) | 07:26 08:02 (12) | 08:15 09:56 (5)
| 21:36 30 07:04(4) | 19:36 | 18:22 20 08:24 (2) | 16:16 23 08:25(12) | 15:45 20 10:16(5)
12 | 04:49 06:34 (4) | 06:33 | 07:28 08:04 (2) | 07:28 08:02 (12) | 08:16 09:56 (5)
21:35 30 07:04(4) | 19:33 18:19 19 08:23 (2) | 16:15 23 08:25(12) | 15:45 21 10:17 (5
13| 04:51 06:34 (4) | 06:35 07:30 08:05 (2) | 07:30 08:02 (12) | 08:17 09:56 (5.
21:34 30 07:04(1) | 19:31 18:17 17 08:22(2) |16:13 23  08:25(12) [15:45 21 10:17 (5
14 | 04:52 06:34 (4) | 06:37 07:31 08:07 (2) | 07:31 08:03 (12) | 08:18 09:56 (5
21:33 31 07:05(1) | 19:28 18:15 12 08:19(2) | 16:11 21 08:24(12) | 15:45 22 10:18(5
15| 04:53 06:35 (4) | 06:39 07:27 (3) | 07:33 08:11(2) | 07:33 08:06 (12) | 08:19 09:56 (5)
| 21:32 30 07:05(1) | 19:26 8 07:35(3) | 18:12 4 08:15(2) | 16:10 18 08:24(12) [15:45 22 10:18(5)
16 | 04:55 06:35 (4) | 06:40 07:25 (3) | 07:35 | 07:35 08:08 (12) | 08:20 09:57 (5)
|21:31 29 07:04(1) | 19:23 12 07:37(3) | 18:10 | 16:08 15 08:23 (12) | 15:45 22 10:19(5)
17 | 04:56 06:36 (4) | 06:42 07:24 (3) | 07:37 | 07:37 08:10 (12) | 08:21 09:57 (5,
21:30 29 07:05(1) [19:21 14  07:38(3) | 18:08 116:07 12 08:22(12) [15:45 23 10:20 (5
18 | 04:57 06:37 (4) | 06:44 07:23 (3) | 07:39 | 07:39 08:12 (12) | 08:22 09:58 (5,
21:29 28 07:05(1) | 19:18 16 07:39(3) | 18:05 | 16:05 9 08:21(12) | 15:45 23 10:21(5
19 | 04:59 06:36 (1) | 06:46 07:21 (3) | 07:41 | 07:41 08:14 (12) | 08:23 09:59 (5)
21:28 28 07:04(1) | 19:16 17 07:38(3) | 18:03 | 16:04 4 08:18(12) | 15:45 22 10:21(5,
20 | 05:00 06:36 (1) | 06:48 07:21 (3) | 07:43 | 07:43 08:23 09:58 (5.
21:26 27 07:03(1) | 19:13 17 07:38(3) | 18:01 | 16:02 15:46 23 10:21(5
21| 05:02 06:37 (1) | 06:49 07:21(3) | 07:45 | 07:45 08:24 09:59 (5
21:25 26 07:03(1) | 19:11 17 07:38(3) | 17:59 | 16:01 15:46 23 10:22(5
22| 05:03 06:36 (1) | 06:51 07:21 (3) | 07:47 | 07:46 08:24 09:59 (5;
21:23 25 07:01(1) | 19:08 16 07:37(3) | 17:56 | 16:00 15:47 23 10:22(5
23 | 05:05 06:37 (1) | 06:53 07:21(3) | 07:49 | 07:48 08:25 10:00 (5]
21:22 24 07:01(1) | 19:06 14 07:35(3) | 17:54 | 15:58 15:47 23 10:23(5)
24 | 05:06 06:39 (1) | 06:55 07:22 (3) | 07:51 | 07:50 08:25 10:00 (S)
21:20 21 07:00(1) [19:03 11  07:33(3) | 17:52 | 15:57 1548 23 10:23(5)
25 | 05:08 06:39 (1) | 06:57 07:25 (3) | 06:53 | 07:52 08:26 10:01 (5)
21:19 18 06:57 (1) | 19:01 6 07:31(3) | 16:50 | 15:56 15:48 23 10:24(5
26 | 05:09 H 06:41 (1) | 06:58 06:54 | 07:53 | 08:26 10:01 (5)
| 21:17 20:14 23 07:15(6) | 18:58 16:48 | 15:55 115:49 23 10:24(5)
27 | 05:11 06:44 (4) | 06:05 06:45 (1) | 07:00 06:56 | 07:55 | 08:26 10:03 (5)
| 21:16 10 06:54 (4) | 20:12 21 07:17 (6) | 18:56 | 16:45 | 15:54 | 15:50 22 10:25(5)
28 | 05:12 06:43 (4) | 06:07 07:02 (6) | 07:02 06:58 | 07:57 08:26 10:03 (5]
21:14 14 06:57(4)[20:10 17 07:19(6) | 18:53 16:43 | 15:53 1551 22 10:25(5
29 | 05:14 06:41 (4) | 06:08 07:00 (6) | 07:04 07:00 | 07:58 08:27 10:04 (S)
21:12 17 06:58 (4) | 20:07 19 07:19(6) | 18:51 16:41 | 15:! 15:52 22 10:26 (5
30 | 05:16 06:40 (4) | 06:10 06:59 (6) | 07:06 07:02 08:10 (12) | 08:00 08:27 10:03 (5)
|21:11 20 07:00 (4) | 20:05 21 07:20(6) | 18:49 | 16:39 7 08:17(12) | 15:51 | 15:53 22 10:25(5)
31 05:17 06:38 (4) | 06:12 06:58 (6) | | 07:04 08:07 (12) | | 08:27 10:04 (5)
| 21:09 22 07:00 (4) | 20:03 23 07:21(6) | | 16:37 13 08:20(12) | | 15:54 21 10:25(5)
Sonnenscheinstunden | 513 | 460 | 382 328 | 258 232
astr.max.mogl.Beschattung 163 | 815 | 359 293 | 374 588
Red.Sonnenscheinwahrsch. 0.44 | 0.48 | 0.40 033 | 0.21 0.14
Reduktion Betriebsdauer 0.93 | 0.93 | 0.93 0.93 I 0.93 0.93
Reduktion Windrichtung 0.69 | 0.68 | 0.67 0.63 I 0.59 0.59
Gesamte Reduktion | 0.28 | 0.30 | 0.25 | 0.19 I 0.11 | 0.07
Met.wahrsch.Beschattung | 45 | 245 | 88 | 55 | 42 | 43
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten  Zeitpunkt (S5:MM) Schattenende (WEA mit letztem Schatten)
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17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: U - 1021

vorausse‘zungen fur Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar | Februar | Mérz | April | Mai | Juni

1 09:52 (5) | 07:56 08:26 (12) | 06:58 07:30 (2) | 06:43 07:08 (6) | 05:33 06:33 (4) | 04:43 05:31 (18,
22 10:14(5) | 16:47 23 16 07:46 (2) 2 15 07:23(6) | 20:37 26 06:59 (4) | 21:28 20 05:51 (18
2 09:52 (5) | 07:54 07:28 (2) 0 07:06 (6) | 05:31 06:33 (4) | 04:42 05:30 (18,
22 10:14(5) | 16:49 23 19 07:47(2) 18 07:24(6)|20:39 26  06:59(4) | 21:29 21 05:51 (18
3 09:53 (5) | 07:52 6 ( i 07:27 (2) 07:04 (6) | 05:29 06:33 (4) | 04:41 05:30 (18]
21 10:14 (5) | 16:51 23 08:49 (12) | 17:47 21 07:48(2) 20 07:24(6) | 20:41 25 06:58 (4) | 21:30 22 05:52(18)
4 09:54 (5) | 07:51 08:26 (12) A 07:26 (2) 07:04 (6) | 05:27 06:34 (4) | 04:40 05:30 (18;
21 10:15(5) | 16:53 23 : 21 07:47(2) 21 07:25(6) | 20:43 23 06:57(4)|21:31 23  05:53 (18]
5 09:54 (5) | 07:49 07:26 (2) 07:02 (6) | 05:25 06:35 (4) | 04:39 05:29 (18]
20  10:14(5) | 16:55 23 22 07:48(2) 23 07:25(6) 120:45 20  06:55(4) | 21:32 25 05:54 (18]
6 09:56 (5) | 07:47 07:26 (2) 07:02 (6) | 05:23 06:36 (4) | 04:39 05:28 (18]
19 10:15 (5) | 16:57 23 22 07:48(2) 23 07:25(6) | 20:47 18 06:54 (4) | 21:34 26 05:54 (18]
7 09:56 (5) | 07:45 07:26 (2) 07:02 (6) | 05:21 06:37 (4) | 04:38 05:29 (18]
18 10:14 (5) | 16:59 22 21 07:47(2) 23 07:25(6) | 20:48 15 06:52 (4) | 21:35 26 05:55 (18]
8 09:57 (5) | 07:43 07:26 (2) 07:02 (6) | 05:19 06:40 (4) | 04:37 05:28 (18;
17 10:14(5) [17:00 21 21 07:47(2) 22 07:24(6)|20:50 10  06:50(4)|21:36 27  05:55 (18]
9 09:58 (5) | 07:41 07:26 (2) 07:02 (6) | 05:17 04:37 05:28 (18,
15 10:13(5) | 17:03 20 19 07:45(2) 22 07:24(6) | 20:52 21:36 28 05:56 (18
10 10:00 (5) | 07:39 07:28 (2) 07:03 (6) | 05:15 04:36 05:29 (18;
14 10:14(5) | 17:05 17 17 07:45(2) 20 07:23(6) | 20:54 21:37 28 05:57 (18]
11 10:01 (5) | 07:37 07:28 (2) 07:03 (6) | 05:13 04:36 05:28 (18]
12 10:13 (5) | 17:07 15 14 07:42(2) 18 07:21(6) | 20:55 21:38 28  05:56 (18)
12 10:03 (5) | 07:35 07:31(2) 07:04 (6) | 05:11 04:35 05:28 (18,
9 10:12 (5) | 17:09 11 08:44(12) | 18:04 9 07:40(2) 16  07:20 (6) | 20:57 21:39 29  05:57 (18]
13 07:33 06:29 07:06 (6) | 05:10 04:35 05:29 (18]
17:11 18:06 13 07:19(6) | 20:59 21:40 29  05:58 (18]
14 07:31 06:27 06:45 (1) | 05:08 04:35 05:28 (18]
17:13 18:08 16 07:15(6) | 21:01 21:40 29  05:57 (18]
15 07:29 06:24 06:42 (1) | 05:06 04:35 05:28 (18,
17:15 18:10 14 06:56 (1) | 21:02 21:41 30  05:58 (18,
16 07:27 06:22 06:40 (1) | 05:04 04:34 05:28 (18,
17:17 | 18:12 18 06:58 (1) | 21:04 21:41 30 05:58 (18,
17 07:25 06:20 06:38 (1) | 05:03 04:34 05:28 (18,
17:19 18:14 21 06:59 (1) | 21:06 21:42 30 05:58(18;
18 07:23 06:17 06:41 (3) 06:36 (1) | 05:01 04:34 05:29 (18]
17:21 18:15 9 06:50 (3) 24 07:00(1) | 21:07 21:42 30  05:59 (18,
19 07:21 06:15 06:39 (3 06:36 (1) | 05:00 04:34 05:29 (18]
17:23 18:17 12 06:51 (3] 24 07:00(1) | 21:09 21:43 30 05:59 (18,
20 07:18 06:12 06:38 (3 06:35 (1) | 04:58 04:34 05:30 (18]
17:25 18:19 14 06:52 (3] 26 07:01(1) | 21:11 21:43 30 06:00 (18,
21 07:16 06:10 06:36 (3] 06:34 (1) | 04:57 04:35 05:30 (18,
17:27 18:21 16 06:52 (3] 26 07:00(1) | 21:12 21:43 30  06:00 (18)
22 07:14 06:07 06:36 (3] 06:33 (1) | 04:55 04:35 05:30 (18,
17:29 18:23 17 06:53 (3; 27 07:00(1) | 21:14 21:44 30  06:00 (18,
23 07:12 06:05 06:36 (3] 06:33 (1) | 04:54 04:35 05:30 (18,
17:31 18:25 16 06:52 (3] 27 07:00(4) | 21:15 21:44 30 06:00 (18,
24 07:10 06:02 06:36 (3] 06:33 (4) | 04:52 04:35 05:31 (18,
17:33 18:27 15 06:51 (3] 27 07:00 (4) | 21:17 21:44 30 06:01 (18,
25 08:36 (12) | 07:07 06:00 06:36 (3] 06:33 (4) | 04:51 04:36 05:31 (18,
2 08:38(12) | 17:35 18:29 14 06:50 (3 28 07:01(4) | 21:18 21:44 30 06:01 (18
26 08:35 (12) | 07:05 05:57 06:38 (3 06:33 (4) | 04:50 04:36 05:30 (18]
7 08:42(12) | 17:37 18:30 11 06:49 (3] 28 07:01(4) | 21:20 21:44 30 06:00 (18,
27 08:33 (12) | 07:03 07:34 (2) | 05:55 06:40 (3; 06:32 (4) | 04:48 04:36 05:31 (18,
11 08:44(12) | 17:39 7 07:41 (2) | 18:32 6 06:46 (3) 29 07:01(4)|21:21 21:44 30 06:01 (18]
28 08:31 (12) | 07:00 07:31 (2) | 05:52 06:32 (4) | 04:47 05:36 (18) | 04:37 05:31 (18]
14 08:45(12) | 17:41 14 07:45(2) | 18:34 29 07:01(4) | 21:23 8 05:44(18) | 21:44 29  06:00 (18]
29 08:29 (12) 06:50 06:32 (4) | 04:46 05:34 (18) | 04:38 05:32 (18]
17 08:46 (12) 19:36 28 07:00 (4) | 21:24 12 05:46 (18) | 21:43 29  06:01 (18]
30 08:28 (12) 06:47 06:32 (4) | 04:45 05:33 (18) | 04:38 05:33 (18]
20 08:48(12) 19:38 28 07:00(4) |21:25 16 05:49(18) | 21:43 28  06:01 (18,

31 08:27 (12) 06:45 07:11 (6) 04:44 05:32 (18)

21 08:48(12) 19:40 10 07:21(6) 21:27 18 05:50 (18)

Sonnenscheinstunden 273 367 420 495 511
astr.max.mogl.Beschattung 302 265 362 674 217 837
Red.Sonnenscheinwahrsch. 0.17 0.24 0.31 0.41 0.51 0.45

Reduktion Betriebsdauer 0.93 0.93 0.93 0.93 0.93 0.93
Reduktion Windrichtung | 0.59 | 0.60 | 0.64 (] 0.68 | 0.69 | 0.70
Gesamte Reduktion | 0.09 | 0.13 | 0.18 | 0.25 | 0.32 | 0.29
Met.wahrsch.Beschattung | 28 | 34 | 66 | 172 | 69 | 239
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten  Zeitpunkt (S5:MM) Schattenende (WEA mit letztem Schatten)
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17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: U - 1021
o Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Juli | August | September | Oktober | November | Dezember

1]04:39 | 06:14 07:01 (6) | 07:07 08:12 (2) | 07:06 07:59 (12) | 08:02 09:44 (5

21:43 29 | 20:00 19 07:20(6) | 18:46 4 08:16 (2) | 16:35 18 08:17(12) | 15:50 11 09:55 (5;

2 | 04:40 | 06:16 07:01 (6) | 07:09 08:08 (2) | 07:08 07:58 (12) | 08:03 09:42 (5,

21:42 28 119:58 20 07:21(6) | 18:44 12 08:20(2) | 16:33 20 08:18(12) | 15:49 14  09:56 (5,

3| 04:40 | 06:17 07:00 (6) | 07:11 08:06 (2) | 07:10 07:57 (12) | 08:05 09:42 (5,

21:42 27 | 19:55 22 07:22(6) | 18:41 16 08:22(2) | 16:31 21 08:18(12) | 15:49 15 09:57 (5;

4| 04:41 06:52 (4) | 06:19 06:59 (6) | 07:13 08:05 (2) | 07:12 07:56 (12) | 08:06 09:41 (5;

21:41 27 6 06:58(4)19:53 22 07:21(6)18:39 18  08:23(2) | 16:29 23  08:19(12) | 1548 17  09:58 (5,

5| 04:42 06:48 (4) | 06:21 06:58 (6) | 07:15 08:03 (2) | 07:14 07:56 (12) | 08:07 09:41 (5

21:41 26 13 07:01(4) [19:50 23 07:21(6) |18:36 20  08:23(2) |16:27 23  08:19(12) |15:47 18  09:59 (5

6]04:43 06:47 (4) | 06:23 06:58 (6) | 07:17 08:02 (2) | 07:16 07:56 (12) | 08:09 09:41 (5;

21:40 25 16 07:03(4) |19:48 23 07:21(6) |18:3¢ 21  08:23(2) |16:25 23  08:19(12) | 15:47 19  10:00 (S

7 | 04:44 06:45 (4) | 06:24 06:58 (6) | 07:18 08:02 (2) | 07:18 07:57 (12) | 08:10 09:41 (5

21:40 25 O 19 07:04 (4) | 19:46 23 07:21(6) | 18:31 21 08:23 (2) | 16:23 23 08:20(12) | 15:46 20 10:01 (5

8104:45 0! 06:44 (4) | 06:26 06:58 (6) | 07:20 08:01 (2) | 07:20 07:57 (12) | 08:12 09:41 (5)

21:39 24 0 21 07:05(4) | 19:43 21 07:19(6) | 18:29 22 08:23 (2) | 16:22 23 08:20(12) | 15:46 21 10:02 (5,

9 | 04:46 0 06:43 (4) | 06:28 06:58 (6) | 07:22 08:01 (2) | 07:22 07:57 (12) | 08:13 09:42 (5,

21:38 23 0 23 07:06(4) | 19:41 21 07:19(6) | 18:27 22 08:23 (2) | 16:20 23 08:20(12) | 15:46 21 10:03 (5)

10 | 04:47 0 06:42 (4) | 06:30 06:59 (6) | 07:24 08:01 (2) | 07:24 07:57 (12) | 08:14 09:42 (5]

21:37 2 0 24 07:06 (4) | 19:38 19  07:18(6) | 18:24 21 08:22(2) | 16:18 22 08:19(12) | 15:45 21 10:03 (5,

11| 04:48 0! 06:41 (4) | 06:32 07:00 (6) | 07:26 08:02 (2) | 07:26 07:58 (12) | 08:15 09:42 (5)

| 21:36 20 o 26 07:07 (4) | 19:36 15 07:15(6) | 18:22 19 08:21 (2) | 16:16 21 08:19(12) | 15:45 22 10:04(5)

12 | 04:49 0! 06:41 (4) | 06:33 07:02 (6) | 07:28 08:03 (2) | 07:28 07:59 (12) | 08:16 09:42 (5)

21:35 19 0 27 07:08(4) | 19:33 11 07:13(6) | 18:19 17 08:20 (2) | 16:15 19 08:18 (12) | 15:45 22 10:04 (5

13| 04:51 0! 06:40 (4) | 06:35 07:30 08:04 (2) | 07:30 08:01 (12) | 08:17 09:42 (5

21:34 17 O 27 07:07 (4) | 19:31 18:17 15 08:19(2) [ 16:13 17  08:18(12) [15:45 23 10:05(5)

14 | 04:52 0 06:40 (4) | 06:37 07:31 08:05 (2) | 07:31 08:04 (12) | 08:18 09:42 (5;

21:33 14 0 28 07:08 (4) | 19:28 18:15 12 08:17 (2) | 16:11 14 08:18 (12) | 15:45 23 10:05(5

15| 04:53 0! 06:40 (4) | 06:39 | 07:33 08:09 (2) | 07:33 08:06 (12) | 08:19 09:43 (5)

| 21:32 10 0 28 07:08 (4) | 19:26 | 18:12 3 08:12(2) | 16:10 11 08:17(12) [15:45 23 10:06 (5)

16 | 04:55 0 06:39 (4) | 06:40 07:29 (3) | 07:35 | 07:35 08:08 (12) | 08:20 09:43 (5)

|21:31 4 05:51(18) | 20:37 28 07:07 (4) | 19:23 5 07:34(3) | 18:10 | 16:08 7 08:15(12) | 15:45 24 10:07 (5)

17 | 04:56 | 05:47 06:39 (4) | 06:42 07:26 (3) | 07:37 | 07:37 08:10 (12) | 08:21 09:44 (5,

21:30 120:35 28 07:07(4) [19:21 11 07:37(3) | 18:08 | 16:07 2 08:12(12) [15:45 23 10:07 (5

18 | 04:57 | 05:49 06:40 (4) | 06:44 07:25 (3) | 07:39 | 07:39 08:22 09:44 (5

21:29 | 20:33 27 07:07 (4) | 19:18 13 07:38(3) | 18:05 | 16:05 15:45 24 10:08 (5

19 | 04:59 | 05:51 06:39 (4) | 06:46 07:23 (3) | 07:41 | 07:41 | 08:23 09:45 (5)

21:28 | 20:30 27  07:06(4) | 19:16 15 07:38(3) | 18:03 | 16:04 15:45 24 10:09 (5,

20 | 05:00 | 05:52 06:39 (1) | 06:48 07:22 (3) | 07:43 | 07:43 08:23 09:45 (5.

21:26 | 20:28 27 07:06(1) | 19:13 16  07:38(3) | 18:01 | 16:02 15:46 24 10:09 (5

21| 05:02 | 05:54 06:39 (1) | 06:49 07:22 (3) | 07:45 | 07:45 08:24 09:46 (5

21:25 | 20:26 27 07:06(1) | 19:11 16 07:38(3) | 17:59 | 16:01 15:46 24 10:10(5

22| 05:03 | 05:56 06:38 (1) | 06:51 07:22 (3) | 07:47 | 07:46 08:24 09:46 (5

21:23 | 20:24 27 07:05(1) | 19:08 16 07:38(3) | 17:56 | 16:00 15:47 24 10:10(5

23 | 05:05 | 05:58 06:39 (1) | 06:53 07:21(3) | 07:49 | 07:48 08:25 09:47 (5;

21:22 | 20:21 25  07:04(1) | 19:06 15 07:36 (3) | 17:54 | 15:58 15:47 24 10:11(5)

24 | 05:06 | 05:59 06:40 (1) | 06:55 07:22 (3) | 07:51 | 07:50 08:25 09:47 (5;

21:20 120:19 24 07:04(1) [19:03 13 07:35(3) | 17:52 | 15:57 1548 24 10:11(5)

25 | 05:08 | 06:01 06:39 (1) | 06:57 07:23 (3) | 06:53 | 07:52 08:26 09:47 (5

21:19 120:17 23 07:02(1) | 19:01 11 07:34(3) | 16:50 | 15:56 15:48 24 10:11(5

26 | 05:09 | 06:03 06:40 (1) | 06:58 07:26 (3) | 06:54 | 07:53 | 08:26 09:47 (5)

| 21:17 120:14 21 07:01(1) | 18:58 4 07:30(3) | 16:48 | 15:55 115:49 24 10:11(5)

27 | 05:11 | 06:05 06:42 (1) | 07:00 | 06:56 | 07:55 | 08:26 09:49 (5)

| 21:16 120:12 18 07:00 (1) | 18:56 | 16:45 | 15:54 | 15:50 24 10:13(5)

28 | 05:12 | 06:07 06:44 (1) | 07:02 06:58 | 07:57 08:26 09:49 (5

21:14 120:10 14 06:58(1) | 18:53 16:43 | 15:53 1551 24 10:13(S

29 | 05:14 | 06:08 06:46 (1) | 07:04 07:00 08:06 (12) | 07:58 08:27 09:50 (5

21:12 | 20:07 16 07:16(6) | 18:51 16:41 3 08:09(12) | 15:52 15:52 23 10:13(5

30 | 05:16 | 06:10 07:05 (6) | 07:06 07:02 08:02 (12) | 08:00 09:45 (5) | 08:27 09:50 (5)

|21:11 | 20:05 14 07:19(6) | 18:49 | 16:39 12 08:14(12) | 15:51 8 09:53 (5) | 15:53 23 10:13(5)

3105:17 | 06:12 07:04 (6) | | 07:04 08:00 (12) | | 08:27 09:50 (5)

| 21:09 1 20:03 16 07:20(6) | | 16:37 16 08:16 (12) | | 15:54 23 10:13(5)

Sonnenscheinstunden | 513 | 460 | 382 328 | 258 232
astr.max.mogl.Beschattung 340 | 620 | 374 274 | 318 670
Red.Sonnenscheinwahrsch. 0.44 | 0.48 | 0.40 033 | 0.21 0.14
Reduktion Betriebsdauer 0.93 | 0.93 | 0.93 0.93 I 0.93 0.93
Reduktion Windrichtung 0.70 | 0.68 | 0.67 0.63 I 0.60 0.59
Gesamte Reduktion | 0.28 | 0.30 | 0.25 | 0.19 I 0.11 | 0.07
Met.wahrsch.Beschattung | 95 | 187 | 92 | 51 | 36 | 50
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: V - 1022

vorausse‘zungen fur Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar | Februar | Mérz | April | Mai | Juni
1 09:39 (5) | 07:56 08:24 (12) | 06:58 07:28 (2) | 06:43 07:07 (6) | 05:33 06:36 (4) | 04:43 05:31 (18,
24 10:03 (5) | 16:47 17 12 07:40(2) 2 15 07:22(6) | 20:37 21 06:57 (4) | 21:28 26 05:57 (18
2 09:39 (5) | 07:54 07:25(2) 0 07:06 (6) | 05:31 06:37 (4) | 04:42 05:31 (18,
24 10:03(5) | 16:49 20 16 07:41(2) 18 07:24(6)|20:39 19  06:56(4) | 21:29 27  05:58 (18
3 09:39 (5) | 07:52 ( i 07:25(2) 07:04 (6) | 05:29 06:38 (4) | 04:41 05:30 (18]
24 10:03 (5) | 16:51 21 08:42(12) | 17:47 17 07:42(2) 20 07:24(6) | 20:41 16 06:54 (4) | 21:30 28  05:58 (18]
4 09:40 (5) | 07:51 08:21 (12) A 07:23(2) 07:04 (6) | 05:27 06:40 (4) | 04:40 05:31 (18,
24 10:04(5) | 16:53 22 : 19 07:42(2) 21 07:25(6) | 20:43 12 06:52(4)|21:31 28  05:5 (18]
5 09:41 (5) | 07:49 07:23 (2) 07:02 (6) | 05:25 06:44 (4) | 04:39 05:30 (18]
23 10:04(5) | 16:55 23 20 07:43(2) 22 07:24(6) | 20:45 4 06:48(4)|21:32 29  05:59 (18]
6 09:42 (5) | 07:47 07:23 (2) 07:02 (6) | 05:23 04:39 05:30 (18]
22 10:04 (5) | 16:57 22 20 07:43(2) 22 07:24(6) | 20:47 21:34 29 05:59 (18]
7 09:42 (5) | 07:45 07:22 (2) 07:02 (6) | 05:21 04:38 05:30 (18]
22 10:04 (5) | 16:59 22 21 07:43(2) 22 07:24(6) | 20:48 21:35 30 06:00 (18,
8 09:43 (5) | 07:43 07:22 (2) 07:02 (6) | 05:19 04:37 05:30 (18]
21 10:04 (5) | 17:01 22 21 07:43(2) 21 07:23(6) | 20:50 21:36 30 06:00 (18,
9 09:43 (5) | 07:41 07:22(2) 07:03 (6) | 05:17 04:37 05:30 (18,
21 10:04 (5) | 17:03 21 19 07:41(2) 19 07:22(6) | 20:52 21:36 31 06:01 (18,
10 09:45 (5) | 07:39 07:23(2) 07:03 (6) | 05:15 04:36 05:31 (18,
20 10:05(5) | 17:05 20 18 07:41(2) 19 07:22(6) | 20:54 21:37 30 06:01 (18}
11 09:46 (5) | 07:37 07:24 (2) 07:04 (6) | 05:13 04:36 05:30 (18]
18 10:04 (5) | 17:07 19 15 07:39(2) 15 07:19 (6) | 20:55 21:38 31 06:01 (18,
12 09:47 (5) | 07:35 07:26 (2) 07:06 (6) | 05:11 04:35 05:31 (18,
17 10:04 (5) | 17:09 16 11 07:37(2) 12 07:18(6) | 20:57 21:39 31 06:02 (18,
13 09:48 (5) | 07:33 07:29 (2) 06:48 (1) | 05:10 04:35 05:31 (18]
16 10:04 (5) | 17:11 13 3 07:32(2) 10 07:14(6) | 20:59 21:40 31 06:02 (18]
14 09:48 (5) | 07:31 9 (12) 2 06:43 (1) | 05:08 04:35 05:30 (18]
14 10:02 (5) | 17:13 7 08:36(12) | 18:08 13 06:56 (1) | 21:01 21:40 32 06:02 (18]
15 09:50 (5) | 07:29 06:24 06:41 (1) | 05:06 04:35 05:31 (18,
11 10:01 (5) | 17:15 18:10 17 06:58(1) | 21:02 21:41 31 06:02 (18,
16 09:53 (5) | 07:27 06:22 06:39 (1) | 05:04 04:34 05:31 (18,
7 10:00 (5) | 17:17 | 18:12 21 07:00(1) | 21:04 21:41 31 06:02 (18,
17 07:25 06:20 06:37 (1) | 05:03 04:34 05:31 (18,
17:19 18:14 23 07:00(1) | 21:06 21:42 32 06:03 (18,
18 07:23 06:17 06:41 (3) 06:37 (1) | 05:01 04:34 05:31 (18]
17:21 18:15 7 06:48 (3) 23 07:00(1) | 21:07 21:42 32 06:03 (18,
19 07:21 06:15 06:38 (3, 06:36 (1) | 05:00 04:34 05:31 (18]
17:23 18:17 11 06:49 (3] 25 07:01(1) | 21:09 21:43 32 06:03 (18,
20 07:18 06:12 06:37 (3 06:36 (1) | 04:58 04:34 05:32 (18]
17:25 18:19 14 06:51 (3] 25 07:01(1) | 21:11 21:43 32 06:04 (18,
21 07:16 06:10 06:35 (3] 06:34 (1) | 04:57 04:35 05:32 (18,
17:27 18:21 15 06:50 (3; 26 07:00 (4) | 21:12 21:43 32 06:04 (18,
22 07:14 06:07 06:35 (3] 06:34 (1) | 04:55 04:35 05:32 (18,
17:29 18:23 16 06:51 (3; 27 07:01(4) | 21:14 21:44 32 06:04 (18,
23 07:12 06:05 06:35 (3] 06:34 (1) | 04:54 04:35 05:32 (18,
17:31 18:25 15 06:50 (3] 27 07:01(4) | 21:15 21:44 32 06:04 (18,
24 07:10 06:02 06:35 (3] 06:34 (1) | 04:52 05:39 (18) | 04:35 05:33 (18,
17:33 18:27 15 06:50 (3] 27 07:01(4) | 21:17 9  05:48(18) | 21:44 32 06:05 (18,
25 07:07 06:00 06:35 (3] 06:34 (4) | 04:51 05:37 (18) | 04:36 05:33 (18,
17:35 18:29 13 06:48 (3 27 07:01(4)|21:18 14 05:51(18) | 21:44 32  06:05 (18]
26 07:05 05:57 06:37 (3 06:34 (4) | 04:50 05:35 (18) | 04:36 05:33 (18]
17:37 18:30 10 06:47 (3] 27 07:01(4) | 21:20 17 05:52 (18) | 21:44 32 06:05 (18,
27 07:03 05:55 06:40 (3; 06:35 (4) | 04:48 05:34 (18) | 04:36 05:34 (18,
17:39 18:32 4 06:44 (3 25 07:00(4) | 21:21 18 05:52 (18) | 21:44 31 06:05 (18]
28 08:31 (12) | 07:00 07:31 (2) | 05:52 06:35 (4) | 04:47 05:33 (18) | 04:37 05:33 (18]
3 08:34(12) | 17:41 5 07:36 (2) | 18:34 25 07:00(4) | 21:23 21 05:54 (18) | 21:44 32 06:05 (18]
29 08:29 (12) 06:50 06:35 (4) | 04:46 05:32 (18) | 04:38 05:34 (18]
7 08:36 (12) 19:36 24 06:59 (4) | 21:24 22 05:54 (18) | 21:43 31 06:05 (18]
30 08:28 (12) 06:47 07:14 (6) 5 06:36 (4) | 04:45 05:32 (18) | 04:38 05:35 (18]
11 08:39(12) 19:38 3 07:17(6) | 20:36 22 06:58(4) |21:25 24 05:56(18) | 21:43 31  06:06 (18!
31 08:26 (12) 06:45 07:10 (6) 04:44 05:32 (18;

14 08:40 (12) 19:40 11 07:21(6) 21:27 25 05:57 (18)

Sonnenscheinstunden 273 367 420 495 511
astr.max.mogl.Beschattung 343 270 346 640 222 920
Red.Sonnenscheinwahrsch. 0.17 0.24 0.31 0.41 0.51 0.45

Reduktion Betriebsdauer 0.93 0.93 0.93 0.93 0.93 0.93
Reduktion Windrichtung | 0.59 | 0.60 | 0.64 (] 0.68 | 0.69 | 0.70
Gesamte Reduktion | 0.09 | 0.13 | 0.18 | 0.25 | 0.32 | 0.29
Met.wahrsch.Beschattung | 32 | 35 | 63 | 163 | 71 | 263
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: V - 1022
o Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Juli | August | September | Oktober | November | Dezember

1]04:39 05:34 (18) | 05:19 | 06:14 07:03 (6) | 07:07 08:06 (2) | 07:06 07:52 (12) | 08:02 09:28 (5,

21:43 31 05 05 (18) | 21:07 | 20:00 15 07:18(6) | 18:46 9 08:15 (2) | 16:35 20 08:12(12) | 15:50 18 09:46 (5;

2 | 04:40 : | 06:16 07:01 (6) | 07:09 08:03 (2) | 07:08 07:51 (12) | 08:03 09:27 (5,

21:42 31 119:58 19 07:20(6) | 18:44 14  08:17(2) | 16:33 22  08:13(12) | 15:49 20  09:47 (5,

3| 04:40 | 06:17 07:01 (6) | 07:11 08:02 (2) | 07:10 07:51 (12) | 08:05 09:27 (5,

21:42 30 | 19:55 19 07:20(6) | 18:41 16 08:18 (2) | 16:31 22 08:13(12) | 15:49 21 09:48 (5,

4| 04:41 | 06:19 06:59 (6) | 07:13 08:00 (2) | 07:12 07:50 (12) | 08:06 09:27 (5;

21:41 30 119:53 21  07:20(6) | 18:39 19  08:19(2) | 16:29 23  08:13(12) | 15:48 21  09:48 (5

5| 04:42 ] 06:21 06:59 (6) | 07:15 07:59 (2) | 07:14 07:50 (12) | 08:07 09:27 (S,

21:41 29 119:51 21 07:20(6) |18:36 19  08:18(2) |16:27 23  08:13(12) | 15:47 22 09:49 (5

6]04:43 | 06 23 06:58 (6) | 07:17 07:58 (2) | 07:16 07:50 (12) | 08:09 09:27 (5;

21:40 30 | 19: 22 07:20(6) [ 18:34 21 08:19(2) [ 16:25 23  08:13(12) | 15:47 22 09:49 (5

7 | 04:44 | 06 24 06:58 (6) | 07:18 07:58 (2) | 07:18 07:51 (12) | 08:10 09:28 (5

21:40 29 O | 19: 22 07:20(6) | 18:31 21 08:19 (2) | 16:23 22 08:13(12) | 15:46 23 09:51(5

8 | 04:45 0! 06:51 (4) | 06 06:58 (6) | 07:20 07:58 (2) | 07:20 07:52 (12) | 08:12 09:28 (5)

21:39 29 0 8  06:59(4) | 19: 43 21 07:19(6) | 18:29 20 08:18 (2) | 16:22 21 08:13(12) | 15:46 23 09:51(5

9 | 04:46 0 06:49 (4) | 06:28 06:58 (6) | 07:22 07:58 (2) | 07:22 07:53 (12) | 08:13 09:28 (5,

21:38 27 O 13 07:02(4) | 19:41 20 07:18(6) | 18:27 20 08:18 (2) | 16:20 19 08:12(12) | 15:46 24 09:52(5

10 | 04:47 0 06:46 (4) | 06:30 06:59 (6) | 07:24 07:58 (2) | 07:24 07:55 (12) | 08:14 09:29 (5]

21:37 27 O 17 07:03 (4) | 19:38 18 07:17(6) | 18:24 19 08:17 (2) | 16:18 17 08:12(12) | 15:45 23 09:52 (5

11| 04:48 0! 06:45 (4) | 06:32 06:59 (6) | 07:26 07:59 (2) | 07:26 07:57 (12) | 08:15 09:29 (5)

| 21:36 26 O 20 07:05(4) | 19:36 16 07:15(6) | 18:22 17 08:16 (2) | 16:16 14 08:11 (12) | 15:45 24 09:53(5)

12 | 04:49 0! 06:45 (4) | 06:33 07:01 (6) | 07:28 08:00 (2) | 07:28 07:59 (12) | 08:16 09:29 (5)

21:35 25 0 21 07:06 (4) | 19:33 12 07:13(6) | 18:19 14 08:14 (2) | 16:15 11 08:10 (12) | 15:45 24 09:53 (5,

13| 04:51 0 06:43 (4) | 06:35 07:04 (6) | 07:30 08:02 (2) | 07:30 08:01 (12) | 08:17 09:29 (5

21:35 24 O 23 07:06(4) | 19:31 6 07:10(6) |18:17 10  08:12(2) | 16:13 7 08:08(12) [15:45 24  09:53 (S

14| 04:52 0 06:43 (4) | 06:37 07:32 | 07:31 08:04 (12) | 08:18 09:30 (5;

21:33 23 O 24 07:07 (4) | 19:28 18:15 | 16:11 3 08:07(12) | 15:45 24 09:54 (5

15| 04:53 0! (18) | 05:43 06:42 (4) | 06:39 | 07:33 | 07:33 | 08:19 09:30 (5)

|21:32 21 06:03(18)|20:39 25 07:07 (4) | 19:26 | 18:12 | 16:10 115:45 24 09:54(5)

16 | 04:55 05:43 (18) | 05:45 06:41 (4) | 06:40 07:29 (3) | 07:35 | 07:35 | 08:20 09:30 (5)

|21:31 20  06:03(18) | 20:37 26 07:07 (4) | 19:23 2 07:31(3) | 18:10 | 16:08 | 15:45 25  09:55(5)

17 | 04:56 os 43 (18) | 05:47 06:41 (4) | 06:42 07:25 (3) | 07:37 | 07:37 08:21 09:31 (5,

21:30 18 : 26 07:07(4) [19:21 10  07:35(3) | 18:08 | 16:07 1545 25 09:56 (5)

18 | 04:57 06:41 (4) | 06:44 07:24 (3) | 07:39 | 07:39 08:22 09:32 (5

21:29 15 26 07:07 (4) | 19:18 12 07:36(3) | 18:05 | 16:05 15:45 24 09:56 (5

19 | 04:59 05:: 06:40 (4) | 06:46 07:22 (3) | 07:41 | 07:41 | 08:23 09:33 (5)

21:28 12 05:59(18) | 20:30 27  07:07 (4) | 19:16 14 07:36(3) | 18:03 | 16:04 15:45 24 09:57 (5,

20 | 05:00 05:49 (18) | 05:52 06:40 (1) | 06:48 07:21 (3) | 07:43 | 07:43 08:23 09:32 (5

21:26 7  05:56(18) | 20:28 26 07:06(4) | 19:13 15  07:36(3) | 18:01 | 16:02 15:46 25 09:57 (5

21| 05:02 | 05:54 06:40 (1) | 06:49 07:21(3) | 07:45 | 07:45 08:24 09:33 (5

21:25 | 20:26 26 07:06 (4) | 19:11 15 07:36(3) | 17:59 | 16:01 15:46 25  09:58 (5

22| 05:03 | 05:56 06:39 (1) | 06:51 07:21 (3) | 07:47 | 07:46 08:24 09:33 (5;

21:23 | 20:24 26 07:05(4) | 19:08 15 07:36(3) | 17:56 | 16:00 15:47 25  09:58 (5

23 | 05:05 | 05:58 06:39 (1) | 06:53 07:20 (3) | 07:49 | 07:48 08:25 09:34 (5;

21:22 | 20:21 26 07:05(1) | 19:06 15 07:35(3) | 17:54 | 15:58 15:47 25  09:59 (5)

24 | 05:06 | 05:59 06:40 (1) | 06:55 07:21(3) | 07:51 | 07:50 08:25 09:34 (5;

21:20 120:19 25 07:05(1) [19:03 12 07:33(3) | 17:52 | 15:57 1548 25 09:59 (5

25 | 05:08 | 06:01 06:39 (1) | 06:57 07:23 (3) | 06:53 | 07:52 08:26 09:35 (5

21:19 120:17 24 07:03(1) | 19:01 9 07:32(3) | 16:50 | 15:56 15:48 24 09:59 (5

26 | 05:09 | 06:03 06:40 (1) | 06:58 06:54 | 07:53 09:32 (5) | 08:26 09:35 (5)

| 21:17 120:14 22 07:02(1) | 18:58 16:48 | 15:55 7 09:39(5)|15:49 24 09:59 (5)

27 | 05:11 | 06:05 06:41 (1) | 07:00 06:56 | 07:55 09:29 (5) | 08:26 09:36 (5)

| 21:16 120:12 20 07:01 (1) | 18:56 | 16:45 | 15:54 11 09:40 (5) | 15:50 25  10:01(5)

28 | 05:12 | 06:07 06:43 (1) | 07:02 06:58 07:57 (12) | 07:57 09:28 (5) | 08:26 09:37 (5

21:14 ]20:10 17 07:00(1) | 18:53 16:43 9 08:06(12) 1553 14  09:42(5)|15:51 24  10:01(5)

29 | 05:14 | 06:08 06:44 (1) | 07:04 07:00 07:55 (12) | 07:58 09:28 (5) | 08:27 09:37 (5,

21:12 | 20:07 13 06:57(1) | 18:51 16:41 13 08:08(12) | 15:52 16 09:44 (5) | 15:52 25  10:02 (5

30 | 05:16 | 06:10 06:48 (1) | 07:06 07:02 07:54 (12) | 08:00 09:28 (5) | 08:27 09:37 (5)

|21:11 | 20:05 12 07:15(6) | 18:49 | 16:39 17 08:11(12) | 15:51 17 09:45 (5) | 15:53 24 10:01(5)

3105:17 | 06:12 07:05 (6) | | 07:04 07:53(12) | | 08:27 09:38 (5)

| 21:09 1 20:03 13 07:18(6) | | 16:37 18 08:11(12) | | 15:54 24 10:02(5)

Sonnenscheinstunden | 513 | 460 | 382 328 | 258 232
astr.max.mogl.Beschattung 484 | 506 | 351 276 | 312 730
Red.Sonnenscheinwahrsch. 0.44 | 0.48 | 0.40 033 | 0.21 0.14
Reduktion Betriebsdauer 0.93 | 0.93 | 0.93 0.93 I 0.93 0.93
Reduktion Windrichtung 0.70 | 0.68 | 0.67 0.63 I 0.60 0.59
Gesamte Reduktion | 0.28 | 0.30 | 0.25 | 0.19 I 0.11 | 0.07
Met.wahrsch.Beschattung | 136 | 152 | 86 | 52 | 35 | 54
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten  Zeitpunkt (S5:MM) Schattenende (WEA mit letztem Schatten)
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17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: W - 1023

vorausse‘zungen fur Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar | Februar | Mérz | April | Mai | Juni

1 09:27 (5) | 07:56 08:24 (12) | 06:58 07:26 (2) | 06:43 07:07 (6) | 05:33 | 04:43 05:35 (18;
24 09:51(5) | 16:47 10 11 07:37(2) 2 19 07:26 (6) | 20:37 | 21:28 30  06:05 (18,
2 09:28 (5) | 07:54 07:24 (2) 0 07:07 (6) | 05:31 04:42 05:35 (18,
23 09:51 (5) | 16:49 13 14 07:38(2) 20 07:27(6) | 20:39 21:29 30 06:05 (18,
3 09:28 (5) | 07:52 07:23(2) 07:06 (6) | 05:29 04:41 05:35 (18]
23 09:51 (5) | 16:51 16 17 07:40(2) 20 07:26(6) | 20:41 21:30 30 06:05 (18]
4 09:29 (5) | 07:51 07:21(2) 07:06 (6) | 05:27 04:40 05:35 (18,
23 09:52 (5) | 16:53 19 19 07:40(2) 20 07:26 (6) | 20:43 21:31 31 06:06 (18,
5 09:29 (5) | 07:49 07:21(2) 07:05 (6) | 05:25 04:39 05:35 (18]
23 09:52(5) | 16:55 20 19 07:40(2) 20 07:25(6) | 20:45 21:33 31 06:06 (18,
6 09:30 (5) | 07:47 07:21 (2) 07:05 (6) | 05:23 04:39 05:35 (18]
23 09:53 (5) | 16:57 22 20 07:41(2) 20 07:25(6) | 20:47 21:34 31 06:06 (18]
7 09:30 () | 07:45 07:20 (2) 07:06 (6) | 05:21 04:38 05:35 (18]
23 09:53 (5) | 16:59 22 20 07:40(2) 18 07:24(6) | 20:48 21:35 32 06:07 (18,
8 09:30 (5) | 07:43 07:21(2) 07:06 (6) | 05:19 04:37 05:35 (18,
23 09:53 (5) | 17:01 21 19 07:40(2) 17 07:23(6) | 20:50 21:36 31 06:06 (18,
9 09:31 (5) | 07:41 07:21(2) 07:07 (6) | 05:17 04:37 05:36 (18,
22 09:53 (5) | 17:03 21 17 07:38(2) 14 07:21(6) | 20:52 21:36 31 06:07 (18,
10 09:32 (5) | 07:39 07:22(2) 07:10 (6) | 05:15 04:36 05:36 (18,
22 09:54 (5) | 17:05 20 16 07:38(2) 9 07:19(6) | 20:54 21:37 32 06:08 (18,
11 09:33 (5) | 07:37 07:23 (2) 05:13 04:36 05:36 (18]
21 09:54 (5) | 17:07 19 12 07:35(2) 20:55 21:38 31 06:07 (18,
12 09:34 (5) | 07:35 07:26 (2) 06:47 (1) | 05:11 04:36 05:36 (18,
20 09:54 (5) | 17:09 18 7 07:33(2) 11 06:58 (1) | 20:57 21:39 32 06:08 (18,
13 09:34 (5) | 07:33 06:45 (1) | 05:10 04:35 05:37 (18]
20 09:54(5) | 17:11 15 16  07:01(4) | 20:59 21:40 31 06:08 (18]
14 09:35 (5) | 07:31 06:42 (1) | 05:08 04:35 05:36 (18]
19 09:54(5) | 17:13 11 20 07:02(4) | 21:01 21:40 31 06:07 (18]
15 09:36 (5) | 07:29 06:41 (1) | 05:06 04:35 05:36 (18]
17 09:53 (5) | 17:15 5 08:30(12) | 18:10 22 07:03(4) | 21:02 21:41 32 06:08 (18,
16 09:37 (5) | 07:27 06:22 06:40 (1) | 05:04 04:34 05:37 (18,
15 09:52 (5) | 17:17 | 18:12 25 07:05(4) | 21:04 21:41 31 06:08 (18,
17 09:39 (5) | 07:25 06:20 06:43 (3] 06:39 (1) | 05:03 04:34 05:37 (18,
13 09:52 (5) | 17:19 18:14 4 06:47 (3 25 07:04(4) | 21:06 21:42 31 06:08 (18,
18 09:41 (5) | 07:23 06:17 06:41 (3 06:38 (1) | 05:01 05:45 (18) | 04:34 05:37 (18]
10 09:51(5) | 17:21 18:15 9 06:50 (3) 27 07:05(4) | 21:07 8 05:53(18) | 21:42 31 06:08 (18,
19 09:43 (5) | 07:21 06:15 06:38 (3] 06:38 (1) | 05:00 05:42 (18) | 04:34 05:37 (18;
5 09:48 (5) | 17:23 18:17 12 06:50 (3] 27  07:05(4) | 21:09 13 05:55(18) | 21:43 32 06:09 (18,
20 07:18 06:12 06:37 (3 06:38 (1) | 04:58 05:41 (18) | 04:34 05:38 (18]
17:25 18:19 14 06:51 (3] 27 07:05(4) | 21:11 16 05:57 (18) | 21:43 32 06:10 (18,
21 07:16 06:10 06:36 (3] 06:37 (1) | 04:57 05:40 (18) | 04:35 05:38 (18,
17:27 18:21 15 06:51 (3; 27 07:04 (4) | 21:12 19 05:59 (18) | 21:43 32 06:10 (18,
22 07:14 06:07 06:36 (3] 06:37 (1) | 04:55 05:38 (18) | 04:35 05:38 (18,
17:29 18:23 15 06:51 (3; 27 07:04(4) | 21:14 21 05:59 (18) | 21:44 32 06:10 (18,
23 07:12 06:05 06:36 (3] 06:38 (1) | 04:54 05:38 (18) | 04:35 05:38 (18,
17:31 18:25 14 06:50 (3] 26 07:04(4) | 21:15 22 06:00 (18) | 21:44 32 06:10 (18,
24 07:10 06:02 06:37 (3] 06:38 (1) | 04:52 05:37 (18) | 04:35 05:39 (18,
17:33 18:27 12 06:49 (3] 25 07:03(4) | 21:17 24 06:01(18) | 21:44 31 06:10 (18,
25 07:07 06:00 06:37 (3] 06:39 (1) | 04:51 05:37 (18) | 04:36 05:39 (18,
17:35 18:29 10 06:47 (3 23 07:02(4)|21:18 25 06:02(18) | 21:44 31  06:10 (18]
26 07:05 05:57 06:41 (3 06:40 (1) | 04:50 05:36 (18) | 04:36 05:39 (18]
17:37 18:30 3 06:44 (3] 21 07:01(4) | 21:20 27 06:03 (18) | 21:44 31 06:10 (18,
27 07:03 05:55 06:41 (1) | 04:48 05:35 (18) | 04:36 05:40 (18,
17:39 18:32 19 07:00 (4) | 21:21 27 06:02 (18) | 21:44 31 06:11 (18]
28 07:00 07:30 (2) | 05:52 06:43 (1) | 04:47 05:35 (18) | 04:37 05:39 (18]
17:41 3 07:33(2) | 18:34 15 06:58 (4) | 21:23 28 06:03 (18) | 21:44 32 06:11 (18]
29 06:50 07:14 (6, 06:47 (4) | 04:46 05:35 (18) | 04:38 05:40 (18]
19:36 9 07:23 (6] 8  06:55(4) | 21:24 28 06:03 (18) | 21:43 31 06:11 (18]
30 08:28 (12) 06:47 07:11 (6 04:45 05:35 (18) | 04:38 05:40 (18,
2 08:30 (12) 19:38 13 07:24(6; 21:25 30 06:05(18) | 21:43 32 06:12 (18,

31 08:26 (12) 06:45 07:09 (6 04:44 05:35 (18;

08:33 (12) 19:40 17 07:26 (6) 21:27 30 06:05 (18)

Sonnenscheinstunden 273 367 420 495 511
astr.max.mogl.Beschattung 378 255 338 568 318 938
Red.Sonnenscheinwahrsch. 0.17 0.24 0.31 0.41 0.51 0.45

Reduktion Betriebsdauer 0.93 0.93 0.93 0.93 0.93 0.93
Reduktion Windrichtung | 0.59 | 0.61 | 0.65 (] 0.68 | 0.70 | 0.70
Gesamte Reduktion | 0.09 | 0.13 | 0.18 | 0.25 | 0.32 | 0.29
Met.wahrsch.Beschattung | 35 | 34 | 62 | 144 | 102 | 268
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: W - 1023
o Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Juli | August | September | Oktober | November | Dezember

1]04:39 05:40 (18) | 05:19 | 06:14 07:07 08:07 (2) | 07:06 07:47 (12) | 08:02 09:15 (5,

21:43 31 05 11 (18) | 21:07 | 20:00 18:46 2 08:09 (2) | 16:35 20 08:07 (12) | 15:50 21 09:36 (5,

2 | 04:40 AO (18) | 05:21 | 06:16 07:07 (6) | 07:09 08:03 (2) | 07:08 07:47 (12) | 08:03 09:14 (5,

2142 3R 119:58 10 07:17(6) | 18:44 10  08:13(2) |16:33 21  08:08(12) | 15:49 22  09:36 (5,

3| 04:40 | 06:17 07:05 (6) | 07:11 08:01 (2) | 07:10 07:46 (12) | 08:05 09:15 (5,

21:42 31 | 19:55 14 07:19(6) | 18:41 14 08:15(2) | 16:31 22 08:08(12) | 15:49 22 09:37(5

4| 04:41 | 06:19 07:03 (6) | 07:13 07:59 (2) | 07:12 07:46 (12) | 08:06 09:15 (5;

2141 32 | 19:53 17 07:20(6) | 18:39 17  08:16(2) | 16:29 22  08:08(12) | 15:48 22 09:37 (5]

5| 04:42 ] 06:21 07:02 (6) | 07:15 07:57 (2) | 07:14 07:46 (12) | 08:08 09:15 (5,

21:41 31 119:51 18 07:20(6) | 18:36 18  08:15(2) |16:27 21  08:07 (12) | 15:47 23  09:38 (5

6]04:43 | 06:23 07:01 (6) | 07:17 07:57 (2) | 07:16 07:46 (12) | 08:09 09:15 (5;

21:40 31 |19:48 20 07:21(6) |18:3¢ 19  08:16(2) |16:25 21  08:07(12) | 15:47 23  09:38 (5

7 | 04:44 | 06:24 07:01 (6) | 07:18 07:56 (2) | 07:18 07:49 (12) | 08:10 09:16 (5

21:40 31 | 19:46 20 07:21(6) | 18:31 20 08:16 (2) | 16:23 19 08:08 (12) | 15:46 23 09:39(5

8104:45 | 06:26 07:00 (6) | 07:20 07:56 (2) | 07:20 07:51 (12) | 08:12 09:16 (5)

21:39 31 | 19:43 20 07:20(6) | 18:29 20 08:16 (2) | 16:22 16 08:07 (12) | 15:46 23 09:39 (5

9 | 04:46 (18) | 05:33 | 06:28 07:00 (6) | 07:22 07:56 (2) | 07:22 07:53 (12) | 08:13 09:17 (5,

21:38 31 (18) | 20:52 | 19:41 20  07:20(6) | 18:27 19 08:15 (2) | 16:20 13 08:06 (12) | 15:46 23 09:40 (5

10 | 04:47 | 06:30 07:00 (6) | 07:24 07:57 (2) | 07:24 07:55 (12) | 08:14 09:17 (5

21:37 31 | 19:38 20 07:20(6) | 18:24 17 08:14 (2) | 16:18 10 08:05(12) | 15:45 23 09:40 (5,

11| 04:48 | 06:32 07:00 (6) | 07:26 07:57 (2) | 07:26 07:57 (12) | 08:15 09:17 (5)

| 21:36 31 | 19:36 18  07:18(6) | 18:22 16 08:13 (2) | 16:16 6 08:03(12) | 15:45 24 09:41(5)

12 | 04:49 | 06:33 07:00 (6) | 07:28 07:59 (2) | 07:28 07:59 (12) | 08:16 09:18 (5)

21:35 29 | 19:33 17 07:17(6) | 18:19 13 08:12 (2) | 16:15 2 08:01(12) | 15:45 23 09:41(5

13| 04:51 | 06:35 07:02 (6) | 07:30 08:01 (2) | 07:30 08:17 09:18 (5

21:35 29 119:31 14 07:16(6) | 18:17 8  08:09(2)|16:13 15:45 23 09:41(5)

14| 04:52 06:53 (1) | 06:37 07:04 (6) | 07:32 | 07:31 08:18 09:18 (5

21:33 29 11 07:04(4) | 19:28 9 07:13(6) | 18:15 | 16:11 15:45 24 09:42(5

15| 04:53 06:50 (1) | 06:39 | 07:33 | 07:33 | 08:19 09:19 (5)

|21:32 29 16 07:06 (4) | 19:26 | 18:12 | 16:10 115:45 23 09:42(5)

16 | 04:55 06:48 (1) | 06:41 | 07:35 | 07:35 | 08:20 09:19 (5)

|21:31 27 19 07:07 (4) | 19:23 | 18:10 | 16:08 | 15:45 24 09:43(5)

17 | 04:56 06:46 (1) | 06:42 07:37 | 07:37 08:21 09:20 (5,

21:30 27 22 07:08(4) | 19:21 18:08 | 16:07 15:45 23 09:43(5)

18 | 04:57 06:45 (1) | 06:44 07:26 (3) | 07:39 | 07:39 08:22 09:21 (5

21:29 26 24 07:09(4) | 19:18 9 07:35(3) | 18:05 | 16:05 15:45 23 09:44 (5

19 | 04:59 06:44 (1) | 06:46 07:23 (3) | 07:41 | 07:41 | 08:23 09:22 (5)

21:28 25 25 07:09 (4) | 19:16 12 07:35(3) | 18:03 | 16:04 15:45 23 09:45 (S,

20 | 05:00 06:43 (1) | 06:48 07:22 (3) | 07:43 | 07:43 08:23 09:21 (5

21:26 23 26 07:09 (4) | 19:13 14 07:36 (3) | 18:01 | 16:02 15:46 23 09:44 (5

21| 05:02 06:43 (1) | 06:49 07:22 (3) | 07:45 | 07:45 08:24 09:22 (5;

2125 2 27 07:10(4) |19:11 14 07:36(3) | 17:59 | 16:01 1546 23 09:45(5)

22| 05:03 06:42 (1) | 06:51 07:22 (3) | 07:47 | 07:46 08:24 09:22 (5;

21:23 20 27 07:09 (4) | 19:08 14 07:36(3) | 17:56 | 16:00 15:47 23 09:45(5

23 | 05:05 06:42 (1) | 06:53 07:21(3) | 07:49 | 07:48 09:20 (5) | 08:25 09:23 (5;

21:22 17 27 07:09 (4) | 19:06 14 07:35(3) | 17:54 | 15:58 5 09:25 (5) | 15:47 23 09:46 (5)

24 | 05:06 06:42 (1) | 06:55 07:21(3) | 07:51 | 07:50 09:18 (5) | 08:25 09:24 (5;

21:20 15 27 07:09(4) [19:03 13 07:34(3) | 17:52 [15:57 10 09:28(5)|15:48 23 09:47 (S

25 | 05:08 06:41 (1) | 06:57 07:23 (3) | 06:53 | 07:52 09:17 (5) | 08:26 09:24 (5,

21:19 1 27  07:08(4) | 19:01 10 07:33(3) | 16:50 | 15:56 13 09:30 (5) | 15:48 23 09:47 (5

26 | 05:09 06:42 (1) | 06:58 07:25(3) | 06:54 | 07:53 09:16 (5) | 08:26 09:24 (5)

| 21:17 1 25 07:07 (4) | 18:58 6 07:31(3) | 16:48 | 15: 15 09:31(5) | 1549 23 09:47 (5)

27 | 05:11 06:42 (1) | 07:00 | 06:56 07:54 (12) | 07:5! 09:15 (5) | 08:26 09:25 (5)

| 21:16 24 07:06 (4) | 18:56 | 16:45 6 08:00(12) | 15:54 17 09:32 (5) | 15:50 23 09:48(5)

28 | 05:12 06:43 (1) | 07:02 06:58 07:51(12) | 07:57 09:15 (5) | 08:26 09:26 (5

21:14 22 07:05(4) | 18:53 16:43 12 08:03(12)|15:53 18  09:33(5)|15:51 23 09:49 (5)

29 | 05:14 06:43 (1) | 07:04 07:00 07:49 (12) | 07:58 09:15 (5) | 08:27 09:26 (5,

21:12 20 07:03(4) | 18:51 16:41 15 08:04(12) | 15:52 19 09:34 (5) | 15:52 23 09:49 (5

30 | 05:16 06:45 (1) | 07:06 07:02 07:49 (12) | 08:0f 09:15 (5) | 08:27 09:26 (5)

|21:11 16 07:01(4) | 18:49 | 16:39 17 08:06(12) | 15:5. 20 09:35 (5) | 15:53 23 09:49(5)

31 05:17 06:47 (1) | | 07:04 07:48 (12) | | 08:27 09:26 (5)

| 21:09 11 06:58(1) | | 16:37 19 08:07 (12) | | 15:54 24 09:50(5)

Sonnenscheinstunden | 513 | 382 328 | 258 232
astr.max.mogl.Beschattung 673 396 | 323 262 | 310 712
Red.Sonnenscheinwahrsch. 0.44 0.48 | 0.40 033 | 0.21 0.14
Reduktion Betriebsdauer 0.93 0.93 | 0.93 0.93 I 0.93 0.93
Reduktion Windrichtung 0.70 0.68 | 0.67 0.62 I 0.60 0.59
Gesamte Reduktion | 0.28 0.30 | 0.25 | 0.19 I 0.11 | 0.07
Met.wahrsch.Beschattung | 188 119 | 79 | 49 | 35 | 53
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: X - 1024
o Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar | Februar | Mérz | April |Mai | Juni
108:27 09:20 (5) | 07:56 08:24 (12) | 06:58 07:27 (2) | 06:43 07:07 (6) | 05:33 | 04:43 05:36 (18)
15:55 23 09:43(5) | 16:47 3 08:27(12) | 17:43 4 07:31(2) | 19:42 18 07:25(6) | 20:37 | 21:28 30  06:06(18)
2|08:26 09:21 (5) | 07:54 08:22 (12) | 06:56 07:23 (2) | 06:40 07:06 (6) | 05:31 | 04:42 05:36 (18)
15:56 23 ( 7 08:29(12) |17:45 11 07:34(2) | 1943 19  07:25(6) 121:20 30 06:06 (18)
3108:26 08:20 (12) | 06:53 07:21 (2) | 06:38 07:05 (6 | 04:41 05:36 (18)
15:57 22 11 08:31(12) | 17:47 15 07:36(2) | 19:45 20 07:25(6 | 21:30 30  06:06(18)
4| 08:26 08:18 (12) | 06:51 07:19 (2) | 06:35 07:05 (6 | 04:40 05:37 (18)
15:58 22 14 08:32(12) | 17:49 17 07:36(2) | 19:47 20 07:25(6, |21:31 30 06:07 (18)
5| 08:26 08:16 (12) | 06:49 07:19 (2) | 06:33 07:04 (6 | 04:39 05:37 (18)
16:00 22 17 08:33(12) |17:51 18 07:37(2) [19:49 20  07:24 (6 121:33 30 06:07 (18)
6] 08:25 08:14 (12) | 06:46 07:19 (2) | 06:30 07:05 (6] | 04:39 05:36 (18)
16:01 23 19 08:33(12) [17:52 18 07:37(2) [19:51 19  07:24(6) [21:3¢ 31 06:07(18)
7| 08:25 08:13 (12) | 06:44 07:18 (2) | 06:28 07:06 (6 104:38 05:37 (18)
16:02 23 21 08:34(12) | 17:54 19 07:37(2) | 19:53 17 07:23 (6] | 21:35 31 06:08(18)
8108:24 08:13 (12) | 06:41 07:18 (2) | 06:25 07:06 (6; | 04:37 05:37 (18)
16:04 23 21 08:34(12) | 17:56 19 07:37(2) | 19:55 15 07:21 (6; | 21:36 30  06:07 (18)
9|08:24 08:13 (12) | 06:39 07:18 (2) | 06:23 07:07 (6, | 04:37 05:37 (18)
16:05 23 21 08:34(12) | 17:58 18  07:36(2) | 19:57 13 07:20 (6 | 21:36 31 06:08(18)
10 | 08:23 08:13 (12) | 06:37 07:19 (2) | 06:21 07:10 (6] | 04:36 05:38 (18)
16:07 22 21 08:34(12) | 18:00 16 07:35(2) | 19:58 7 07:17 (6] |21:37 30 06:08(18)
11 08:22 08:14 (12) | 06:34 07:19 (2) | 06:18 06:50 (1) | | 04:36 05:38 (18)
| 16:08 22 20 08:34(12) | 18:02 14 07:33(2) | 20:00 5 06:55(1) | | 21:38 30  06:08(18)
121 08:21 08:15 (12) | 06:32 07:21(2) | 06:16 06:46 (1) | | 04:36 05:38 (18)
16:10 21 19 08:34(12) | 18:04 11 07:32(2) | 20:02 13 06:59 (4) | 21:39 30 06:08(18)
13 | 08:21 08:16 (12) | 06:29 06:13 06:44 (1) | 04:35 05:39 (18)
16:11 22 17 08:33(12) | 18:06 20:04 17 07:01(4) 121:40 30  06:09 (18)
14 | 08:20 08:16 (12) | 06:27 06:11 06:42 (1) | 04:35 05:38 (18)
16:13 21 15 08:31(12) | 18:08 20:06 20 07:02(4) | 21:40 30  06:08(18)
151 08:19 08:18 (12) | 06:24 | 06:09 06:41 (1) | 04:35 05:38 (18)
|16:15 20 12 08:30(12) | 18:10 120:08 22 07:03(4) |21:41 30  06:08 (18
16 | 08:18 08:21 (12) | 06:22 | 06:06 06:40 (1) 05:49 (18) | 04:34 05:39 (18]
| 16:16 19 5 08:26(12) | 18:12 | 20:10 24 07:04(4) 2 05:51(18) | 21:41 30  06:09 (18]
17 | 08:17 | 06: 06:04 06:39 (1) 05:44 (18) | 04:34 05:39 (18
16:18 18 | 18:14 20:11 25 07:04(4) 11 05:55(18) [21:42 30  06:09 (18
18 | 08:16 | 06:17 06:41 (3) | 06:02 06:38 (1) 05:43 (18) | 04:34 05:39 (18]
16:20 17 | 18:15 7 06:48(3) | 20:13 26 07:04 (4) 15 05:58 (18) | 21:42 30 06:09 (18]
19 | 08:15 | 06:15 06:38 (3) | 05:59 06:38 (1) 05:41 (18) | 04:34 05:39 (18)
16:22 14 | 18:17 11 06:49 (3) | 20:15 26 07:04(4) 18 05:59(18) | 21:43 30  06:09 (18]
20 | 08:13 | 06:12 06:36 (3) | 05:57 06:38 (1) 05:40 (18) | 04:34 05:40 (18;
16:24 12 | 18:19 14 06:50 (3) | 20:17 26 07:04(4) 20  06:00(18) | 21:43 30  06:10 (18]
21]08:12 09:35 (5) | 06:10 06:35 (3) | 05:55 06:37 (1) 05:40 (18) | 04:35 05:41 (18]
16:25 7 09:42(5) 1821 14 06:49(3) [20:19 26  07:03(4) 22 06:02(18) [21:43 29  06:10 (18
22| 08:11 | 06:07 06:35 (3) | 05:53 06:38 (1) 05:38 (18) | 04:35 05:41 (18
16:27 | 18:23 15  06:50(3) | 20:21 25 07:03 (4) 24 06:02(18) | 21:44 29 06:10 (18]
23 | 08:10 | 06:05 06:35 (3) | 05:50 06:38 (1) 05:38 (18) | 04:35 05:40 (18)
16:29 | 18:25 13 06:48 (3) | 20:23 24 07:02(4) 25  06:03(18) | 21:44 30  06:10 (18]
24 | 08:08 | 06:02 06:35 (3) | 05:48 06:39 (1) 05:38 (18) | 04:35 05:41 (18
16:31 118:27 13 06:48(3) |20:24 23 07:02(4) 25 06:03(18) [21:44 30  06:11 (18]
25 | 08:07 | 06:00 06:36 (3) | 05:46 06:40 (1) 05:37 (18) | 04:36 05:41 (18]
16:33 | 18:29 10 06:46 (3) | 20:26 20 07:00 (4) 27  06:04(18) | 21:44 30 06:11 (18]
26 | 08:05 | 05:57 06:39 (3) | 05:44 06:41 (1) | 05:37 (18) | 04:36 05:41 (18)
| 16:35 | 18:30 4 06:43(3)|20:28 18  06:59 (4) | 28 06:05(18) [21:44 30  06:11(18)
27 | 08:04 | 05:55 | 05:41 06:42 (1) | 05:36 (18) | 04:36 05:42 (18)
| 16:37 | 18:32 | 20:30 15 06:57 (4) | 28 06:04(18) | 21:44 29 06:11(18)
28 | 08:02 | 05:52 05:39 06:45 (1) 05:36 (18) | 04:37 05:41 (18)
16:39 | 18:34 20:32 9 06:54(4) 29 06:05(18) [21:44 30  06:11(18)
29 | 08:01 | 06:50 07:14 (6) | 05:37 05:36 (18) | 04:38 05:42 (18)
16:41 | 19:36 7 07:21(6) | 20:34 29 06:05(18) | 21:43 30 06:12(18)
30 | 07:59 | 06:47 07:11 (6) | 05:35 05:37 (18) | 04:38 05:42 (18)
| 16:43 | | 19:38 12 07:23(6) | 20:36 | 29 06:06(18) | 21:43 31 06:13(18)
31]07:58 | | 06:45 07:09 (6) | | 05:37 (18) |
| 16:45 | | 19:40 16 07:25(6) | | 29  06:06(18) |
Sonnenscheinstunden | 249 273 | 367 420 495 -
astr.max.mogl.Beschattung 419 243 | 316 532 361 |
Red.Sonnenscheinwahrsch. 0.17 0.24 | 031 0.41 0.51 | 0.45
Reduktion Betriebsdauer 0.93 0.93 | 0.93 0.93 0.93 | 0.93
Reduktion Windrichtung 0.59 | 0.61 | 0.65 0.68 0.70 | 0.70
Gesamte Reduktion | 0.09 | 0.13 | 0.18 | 0.25 | 0.32 | 0.29
Met.wahrsch.Beschattung | 39 | 32 | 58 | 135 | 116 | 257
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten  Zeitpunkt (S5:MM) Schattenende (WEA mit letztem Schatten)
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17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: X - 1024
o Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Juli | August | September | Oktober | November | Dezember
1 05:42 (18) | 05:19 | 06:14 06:49 (1) | 07:07 08:01 (2) | 07:06 07:43 (12) | 08:02
30 06:12(18) | 21:07 | 20:00 5 06:54(1) | 18:46 8 08:09 (2) | 16:35 21 08:04(12) | 15:50 22
2 05:42 (18) | 05:21 06:16 07:08 (6) | 07:09 07:59 (2) | 07:08 07:43 (12) | 08:03
31 06:13 (18) | 21:05 19:58 7 07:15(6) | 18:44 12 08:11 (2) | 16:33 21 08:04 (12) | 15:49 22
3 05:43 (18) | 05:22 06:17 07:05 (6) | 07:11 07:57 (2) | 07:10 07:43 (12) | 08:05
30 06:13(18) | 21:04 19:55 13 07:18(6) | 18:41 16 08:13 (2) | 16:31 21 08:04 (12) | 15:49 23
4 05:43 (18) | 05:24 06:19 07:03 (6) | 07:13 07:56 (2) | 07:12 07:43 (12) | 08:06
31 06:14(18) | 21:02 19:53 15 07:18(6) | 18:39 17 08:13 (2) | 16:29 20 08:03 (12) | 15:48 23
5 05:42 (18) | 05:26 06:21 07:02 (6) | 07:15 07:54 (2) | 07:14 07:44 (12) | 08:08
31 06:13 (18) | 21:00 19:51 17 07:19(6) | 18:36 19  08:13(2) | 16:27 19 08:03(12) | 15:47 23
6 05:43 (18) | 05:28 06:23 07:01 (6) | 07:17 07:54 (2) | 07:16 07:46 (12) | 08:09
30 06:13(18) | 20:58 19:48 19 07:20(6) | 18:34 19 08:13 (2) | 16:25 16 08:02 (12) | 15:47 23
7 05:43 (18) | 05:29 06:24 07:00 (6) | 07:18 07:54 (2) | 07:18 07:49 (12) | 08:10
31 06:14(18) | 20:56 19:46 20 07:20(6) | 18:31 19 08:13(2) | 16:23 14 08:03 (12) | 15:46 23
8 05:43 (18) | 05:31 06:26 06:59 (6) | 07:20 07:54 (2) | 07:20 07:51 (12) | 08:12
31 06:14 (18) | 20:54 19:43 20 07:19(6) | 18:29 18 08:12 (2) | 16:22 10 08:01(12) | 15:46 23
9 05:43 (18) | 05:33 06:28 06:59 (6) | 07:22 07:54 (2) | 07:22 07:53 (12) | 08:13
31 06:14(18) | 20:52 19:41 20 07:19(6) | 18:27 17 08:11 (2) | 16:20 7 08:00(12) | 15:46 23
10 05:44 (18) | 05:35 06:30 06:59 (6) | 07:24 07:55(2) | 07:24 07:55 (12) | 08:14
30 06:14(18) | 20:50 19:38 20 07:19(6) | 18:24 15 08:10 (2) | 16:18 3 07:58(12) | 15:45 23
11 05:44 (18) | 05:36 06:32 06:59 (6) | 07:26 07:56 (2) | 07:26 08:15
30 06:14 (18) | 20:48 19:36 18 07:17(6) | 18:22 13 08:09 (2) | 16:16 15:45 22
12 05:44 (18) | 05:38 06:33 07:00 (6) | 07:28 07:58 (2) | 07:28 08:16
30 06:14(18) | 20:46 19:33 16 07:16(6) | 18:19 9 08:07 (2) | 16:15 15:45 22
13 05:44 (18) | 05:40 06:35 07:02 (6) | 07:30 07:30 08:17
30 06:14(18) | 20:44 19:31 13 07:15(6) | 18:17 16:13 15:45 22
14 05:45 (18) | 05:42 06:37 07:04 (6) | 07:32 07:31 08:18
30 06:15(18) | 20:41 19:28 8 07:12(6) | 18:15 16:11 15:45 22
15 05:45 (18) | 05:43 06:39 07:33 07:33 08:19
29  06:14(18) | 20:39 1 19:26 18:12 16:10 15:45 22
16 05:45 (18) | 05:45 06:41 07:35 07:35 08:20
29 06:14(18) | 20:37 15 | 19:23 18:10 16:08 15:45 21
17 05:46 (18) | 05:47 06:42 07:28 (3) | 07:37 07:37 08:21
28  06:14(18) | 20:35 19 19:21 2 07:30(3) | 18:08 16:07 15:45 21
18 05:47 (18) | 05:49 06:44 07:25 (3) | 07:39 07:39 08:22
27 06:14(18) | 20:33 21 19:18 9 07:34(3) | 18:05 16:05 15:45 22
19 05:47 (18) | 05:51 06:46 07:22(3) | 07:41 07:41 08:23
26 06:13(18) | 20:30 23 19:16 12 07:34(3) | 18:03 16:04 15:45 21
20 05:47 (18) | 05:52 06:48 07:21 (3) | 07:43 07:43 08:23
26 06:13(18) | 20:28 24 19:13 14 07:35(3) | 18:01 16:02 15:46 23
21 05:49 (18) | 05:54 06:49 07:21(3) | 07:45 07:45 09:11 (5) | 08:24
24 06:13(18) | 20:26 26 19:11 14 07:35(3) | 17:59 16:01 7 09:18 (5) | 15:46 24
22 05:49 (18) | 05:56 06:51 07:21(3) | 07:47 07:46 09:09 (5) | 08:24
23 06:12(18) | 20:24 26 19:08 14 07:35(3) | 17:56 16:00 12 09:21 (5) | 15:47 24
23 05:49 (18) | 05:58 06:53 07:20 (3) | 07:49 07:48 09:08 (5) | 08:25
22 06:11(18) | 20:21 26 19:06 14 07:34(3) | 17:54 15:58 14 09:22 (5) | 15:47 24
24 05:51 (18) | 05:59 06:55 07:21 (3) | 07:51 07:50 09:08 (5) | 08:25
19 06:10(18) | 20:19 26 19:03 12 07:33(3) | 17:52 15:57 16 09:24 (5) | 15:48 22
25 05:52 (18) | 06:01 06:57 07:23 (3) | 06:53 07:52 09:07 (5) | 08:26
17 06:09 (18) | 20:17 26 19:01 8 07:31(3) | 16:50 15:56 18 09:25(5) | 15:48 22
26 05:54 (18) | 06:03 06:58 07:25 (3) | 06:54 07:50 (12) | 07:53 09:07 (5) | 08:26
13 06:07 (18) | 20:14 25 18:58 4 07:29(3) | 16:48 7 07:57(12) | 15:55 19 09:26 (5) | 15:49 21
27 05:56 (18) | 06:05 07:00 06:56 07:47 (12) | 07:55 09:06 (5) | 08:26
8 06:04(18) | 20:12 24 18:56 16:45 12 07:59 (12) | 15:54 20 09:26 (5) | 15:50 21
28 06:07 07:02 06:58 07:45 (12) | 07:57 09:06 (5) | 08:26
20:10 22 18:53 16:43 16  08:01(12) | 15:53 21 09:27 (5) | 15:51 22
29 06:08 07:04 07:00 07:44 (12) | 07:58 09:06 (5) | 08:27
20:07 20 18:51 16:41 18  08:02(12) | 15:52 22 09:28 (5) | 15:52 21
30 06:10 (1) | 07:06 07:02 07:44 (12) | 08:00 09:07 (5) | 08:27
20:05 17 07:01 (4) | 18:49 16:39 19 08:03(12) | 15:51 22 09:29 (5) | 15:53 22
31 06:12 06:46 (1) 07:04 07:43 (12) 08:27
20:03 13 06:59(1) | | 16:37 21 08:04(12) 15:54 22
Sonnenscheinstunden 460 382 | 328 258 232
astr.max.mogl.Beschattung 717 364 314 | 275 323 691
Red.Sonnenscheinwahrsch. 0.44 0.48 0.40 I 0.33 0.21 0.14
Reduktion Betriebsdauer 0.93 0.93 0.93 ] 0.93 0.93 0.93
Reduktion Windrichtung | 0.70 | 0.68 I 0.67 I 0.62 | 0.60 | 0.59
Gesamte Reduktion | 0.28 | 0.30 | 0.25 | 0.19 | 0.11 | 0.07
Met.wahrsch.Beschattung | 200 | 110 | 77 | 51 | 37 | 51
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten  Zeitpunkt (S5:MM) Schattenende (WEA mit letztem Schatten)
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17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:

25/08/2018 13:46/3.1.633
SHADOW - Kalender

Berechnung: GBSchattenrezeptor: Y - 1025

vorausse‘zungen fur Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar | Februar | Mérz | Mai | Juni
1 09:11 (13) | 07:56 08:59 (5) | 06:58 | 05:33 | 04:43 05:36 (18,
39 09:51(14) | 16:47 15 09:14 (5) | 17:43 20:37 | 21:28 27 06:03 (18
2 09:12 (13) | 07:54 09:00 (5) | 06:56 07:04 (6) | 05:31 04:42 05:36 (18,
38 09:52 (14) | 16:49 13 09:13 (5) | 17:45 5 07:09(6) | 20:39 21:29 27  06:03 (18)
3 09:12 (13) | 07:52 09:02 (5) | 06:53 07:01 (6) | 05:29 04:41 05:36 (18]
37 09:51(14) | 16:51 8 09:10 (5) | 17:47 9 07:10(6) | 20:41 21:30 27  06:03 (18]
4 09:13 (13) | 07:51 06:51 06:59 (6) | 05:27 04:40 05:37 (18,
35 09:51(14) | 16:53 17:49 13 07:12(6) | 20:43 21:31 27  06:04 (18]
5 09:13 (13) | 07:49 06:49 06:57 (6) | 05:25 04:40 05:37 (18]
34 09:50 (14) | 16:55 17:51 16 07:13(6) | 20:45 21:33 26 06:03 (18,
6 09:14 (13) | 07:47 06:46 06:55 (6) | 05:23 04:39 05:37 (18,
31 09:50 (14) | 16:57 17:52 17 07:12(6) | 20:47 21:34 26 06:03 (18]
7 09:15 (13) | 07:45 06:44 06:55 (6) | 05:21 04:38 05:37 (18]
27 09:49 (14) | 16:59 17:54 17 07:12(6) | 20:48 21:35 27  06:04 (18]
8 09:15 (13) | 07:43 06:41 06:54 (6) | 05:19 04:37 05:37 (18,
21 09:36(13) | 17:01 17:56 17 07:11(6) | 20:50 21:36 26 06:03 (18)
9 09:16 (13) | 07:41 06:39 07:04 (2) 06:54 (6) | 05:17 04:37 05:38 (18,
20 09:36(13) | 17:03 17:58 8 07:12(2) 17 07:11(6) | 20:52 21:36 26 06:04 (18]
10 09:17 (13) | 07:39 06:37 07:02 (2) 06:55 (6) | 05:15 04:36 05:39 (18,
20 09:37(13) | 17:05 18:00 13 07:15(2) 16 07:11(6) | 20:54 21:37 25 06:04 (18]
11 09:18 (13) | 07:37 06:34 07:00 (2) 06:55 (6) | 05:13 04:36 05:38 (18]
18  09:36 (13) | 17:07 4 18:02 15 07:15(2) 14 07:09 (6) | 20:55 21:38 26 06:04 (18)
12 09:19 (13) | 07:35 06:32 07:00 (2) 06:56 (6) | 05:11 04:36 05:39 (18,
17 09:36 (13) | 17:09 8 18:04 16 07:16 (2) 11 07:07 (6) | 20:57 21:39 25 06:04 (18]
13 09:21 (13) | 07:33 06:29 06:58 (2) 06:44 (1) | 05:10 04:35 05:39 (18]
15 09:36 (13) | 17:11 1 18:06 17 07:15(2) 10 07:05 (6) | 20:59 21:40 25 06:04 (18]
14 08:59 (5) | 07:31 06:27 06:59 (2) 06:39 (1) | 05:08 04:35 05:40 (18]
19 09:35(13) | 17:13 14 18:08 17 07:16(2) 12 06:51(1) | 21:01 21:40 25  06:05 (18]
15 08:57 (5) | 07:29 06:24 06:58 (2) 06:37 (1) | 05:06 05:44 (18) | 04:35 05:39 (18]
19 09:33(13) | 17:15 17 08:12(12) [ 18:10 17 07:15(2) 16 06:53 (1) | 21:02 8 05:52(18)|21:41 25 06:04 (18]
16 08:56 (5) | 07:27 07:53 (12) | 06:22 06:59 (2) 06:36 (1) | 05:04 05:42 (18) | 04:34 05:40 (18,
17 09:31(13) | 17:17 19 18:12 15 07:14(2) 18 06:54 (1) | 21:04 13 05:55(18) | 21:41 24 06:04 (18]
17 08:55 (5) | 07:25 06:20 06:59 (2) 06:34 (4) | 05:03 05:40 (18) | 04:34 05:40 (18,
15 09:10 (5) | 17:19 20 18:14 13 07:12(2) 20 06:54 (1) | 21:06 16 05:56 (18) | 21:42 24 06:04 (18)
18 08:55 (5) | 07:23 06:17 07:01(2) 06:33 (4) | 05:01 05:40 (18) | 04:34 05:40 (18]
16 09:11(5) | 17:21 20 18:15 10 07:11(2) 22 06:55(1) | 21:07 18 05:58 (18) | 21:42 24 06:04 (18)
19 08:54 (5) | 07:21 06:15 06:32 (4) | 05:00 05:38 (18) | 04:34 05:40 (18;
18 09:12 (5) | 17:23 19 18:17 23 06:55(1) | 21:09 20 05:58 (18) | 21:43 24 06:04 (18]
20 08:54 (5) | 07:18 06:12 06:32 (4) | 04:58 05:38 (18) | 04:34 05:42 (18]
19 09:13(5) | 17:25 17 18:19 23 06:55(1) | 21:11 21 05:59 (18) | 21:43 23 06:05 (18]
21 08:54 (5) | 07:16 06:10 06:31 (4) | 04:57 05:37 (18) | 04:35 05:42 (18,
19 09:13(5) | 17:27 16 18:21 24 06:55(1) | 21:12 23 06:00 (18) | 21:43 23 06:05 (18)
2 08:54 (5) | 07:14 06:07 06:31 (3 06:30 (4) | 04:55 05:36 (18) | 04:35 05:42 (18]
20 09:14(5) | 17:29 13 18:23 3 06:34 (3] 24 06:54(1) | 21:14 24 06:00 (18) | 21:44 23 06:05 (18,
23 08:53 (5) | 07:12 06:05 06:28 (3] 06:30 (4) | 04:54 05:36 (18) | 04:35 05:42 (18,
21 09:14 (5) | 17:31 9 08:07(12) | 18:25 7 06:35 (3] 24 06:54 (1) | 21:15 25 06:01(18) | 21:44 23 06:05 (18)
24 08:54 (5) | 07:10 06:02 06:26 (3] 06:30 (4) | 04:52 05:36 (18) | 04:35 05:42 (18,
21 09:15 (5) | 17:33 18:27 11 06:37 (3] 23 06:53(1) | 21:17 25 06:01(18) | 21:44 24 06:06 (18]
25 08:54 (5) | 07:07 06:00 06:23 (3] 06:31 (4) | 04:51 05:36 (18) | 04:36 05:42 (18,
21 09:15(5) | 17:35 18:29 13 06:36 (3 21 06:52(1)|21:18 26 06:02(18) | 21:44 24  06:06 (18
26 08:55 (5) | 07:05 05:57 06:23 (3 06:32 (4) | 04:50 05:36 (18) | 04:36 05:42 (18]
21 09:16 (5) | 17:37 18:30 13 06:36 (3] 19 06:51(1) | 21:20 26 06:02 (18) | 21:44 24 06:06 (18)
27 08:55 (5) | 07:03 05:55 06:24 (3; 06:32 (4) | 04:48 05:35 (18) | 04:36 05:43 (18,
21 09:16 (5) | 17:39 18:32 12 06:36 (3] 18 06:50 (1) | 21:21 27 06:02 (18) | 21:44 24 06:07 (18)
28 08:55 (5) | 07:00 05:52 06:24 (3 06:34 (4) | 04:47 05:35 (18) | 04:37 05:42 (18]
21 09:16 (5) | 17:41 18:34 11 06:35 (3; 14 06:48 (1) | 21:23 27 06:02 (18) | 21:44 25 06:07 (18]
29 08:55 (5) 06:50 07:25 (3 06:36 (4) | 04:46 05:35 (18) | 04:38 05:43 (18]
20 09:15(5) 19:36 8 07:33 (3] 7 06:43(4) | 21:24 27 06:02 (18) | 21:43 24 06:07 (18]
30 08:57 (5) 06:47 04:45 05:36 (18) | 04:38 05:43 (18,
19 09:16 (5) 19:38 21:25 27 06:03 (18) | 21:43 25 06:08 (18]
31 08:58 (5) 06:45 04:44 05:36 (18;
17 09:15(5) 19:40 21:27 27 06:03 (18)

Sonnenscheinstunden 273 367 420 495 511
astr.max.mogl.Beschattung 696 223 219 470 380 748
Red.Sonnenscheinwahrsch. 0.17 0.24 0.31 0.41 0.51 0.45

Reduktion Betriebsdauer 0.93 0.93 0.93 0.93 0.93 0.93
Reduktion Windrichtung | 0.58 | 0.62 | 0.65 (] 0.68 | 0.70 | 0.70
Gesamte Reduktion | 0.09 | 0.13 | 0.18 | 0.25 | 0.32 | 0.28
Met.wahrsch.Beschattung | 63 | 29 | 40 | 119 | 121 | 212
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 25/08/2018 13:52 / 48 Wi nd PRO .
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17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: Y - 1025

vorausse‘zungen fur Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Juli | August | September | Oktober | November | Dezember

1 05:43 (18) | 05:19 | 06:14 06:54 (6) | 07:07 07:38 (2) | 07:06 | 08:02 09:00 (13)

25 06:08(18) | 21:07 | 20:00 14 07:08(6) | 18:46 17 07:55 (2) | 16:35 | 15:50 18 09:18(13)

2 05:43 (18) | 05:21 06:16 06:53 (6) | 07:09 07:39 (2) | 07:08 08:03 09:00 (13)

25 06:08(18) | 21:05 19:58 16 07:09 (6) | 18:44 15 07:54 (2) | 16:33 15:50 19 09:19 (13)

3 05:43 (18) | 05:22 06:17 06:52 (6) | 07:11 07:39(2) | 07:10 08:05 09:00 (13)

26 06:09(18) | 21:04 19:55 17 07:09 (6) | 18:41 14 07:53 (2) | 16:31 15:49 20 09:20 (13)

4 05:44 (18) | 05:24 06:19 06:51 (6) | 07:13 07:41 (2) | 07:12 08:06 08:59 (13)

25 06:09 (18) | 21:02 19:53 17  07:08 (6) | 18:39 10 07:51 (2) | 16:29 15:48 21 09:20 (13)

5 05:43 (18) | 05:26 06:21 06:51 (6) | 07:15 07:42 (2) | 07:14 08:08 09:00 (13)

26 06:09 (18) | 21:00 19:51 17 07:08 (6) | 18:36 5  07:47(2) | 16:27 15:48 27 09:34(14)

6 05:43 (18) | 05:28 06:23 06:51 (6) | 07:17 07:16 08:09 09:00 (13)

26 06:09 (18) | 20:58 19:48 17 07:08(6) | 18:34 16:25 15:47 30 09:36 (14)

7 05:43 (18) | 05:29 06:24 06:52 (6) | 07:18 07:18 08:10 09:00 (13)

27 06:10(18) | 20:56 19:46 16 07:08 (6) | 18:31 16:23 15:46 33 09:37(14)

8 05:43 (18) | 05:31 06:26 06:53 (6) | 07:20 07:20 08:33 (5) | 08:12 09:00 (13)

27 06:10(18) | 20:54 19:43 13 07:06(6) | 18:29 16:22 9 08:42 (5) | 15:46 35 09:38(14)

9 05:43 (18) | 05:33 06:28 06:55 (6) | 07:22 07:22 08:31 (5) | 08:13 09:01 (13)

27 06:10 (18) | 20:52 19:41 9 07:04(6) | 18:27 16:20 13 08:44 (5) | 15:46 37  09:40(14)

10 05:43 (18) | 05:35 06:30 06:57 (6) | 07:24 07:24 08:29 (5) | 08:14 09:01 (13)

27 06:10(18) | 20:50 19:38 5 07:02(6) | 18:24 16:18 16 08:45 (5) | 15:45 38 09:41(14)

11 05:43 (18) | 05:36 06:32 07:26 07:26 08:28 (5) | 08:15 09:01 (13)

28 06:11(18) | 20:48 19:36 18:22 16:16 18 08:46 (5) | 15:45 39 09:41(14)

12 05:43 (18) | 05:38 06:33 07:28 07:28 08:28 (5) | 08:16 09:01 (13)

28  06:11(18) | 20:46 19:33 18:19 16:15 19 08:47 (5) | 15:45 40 09:42(14)

13 05:43 (18) | 05:40 06:35 07:30 07:30 08:27 (5) | 08:17 09:02 (13)

28 06:11(18) | 20:44 19:31 18:17 16:13 20 08:47 (5) | 15:45 41 09:43 (14)

14 05:44 (18) | 05:42 06:37 07:16 (3) | 07:32 07:31 08:28 (5) | 08:18 09:02 (13)

28 06:12(18) | 20:41 10 19:28 7 07:23(3) | 18:15 16:11 21 08:49 (5) | 15:45 41 09:43 (14)

15 05:44 (18) | 05:43 06:39 07:13 (3) | 07:33 07:33 08:28 (5) | 08:19 09:02 (13)

27 06:11(18) | 20:39 15 19:26 11 07:24(3) | 18:12 16:10 21 08:49 (5) | 15:45 42 09:44 (14)

16 05:44 (18) | 05:45 06:41 07:12 (3) | 07:35 07:35 08:28 (5) | 08:20 09:03 (13)

27 06:11(18) | 20:37 18 | 19:23 13 07:25(3) | 18:10 16:08 21 08:49 (5) | 15:45 42 09:45(14)

17 05:44 (18) | 05:47 06:42 07:12 (3) | 07:37 07:37 08:28 (5) | 08:21 09:03 (13)

27 06:11(18) | 20:35 20 19:21 13 07:25(3) | 18:08 16:07 21 08:49 (5) | 15:45 42 09:45(14)

18 05:45 (18) | 05:49 06:44 07:12 (3) | 07:39 08:32 (12) | 07:39 08:28 (5) | 08:22 09:04 (13)

27 06:12(18) | 20:33 22 19:18 13 07:25(3) | 18:05 3 08:35(12) | 16:05 21 08:49 (5) | 15:45 42 09:46 (14)

19 05:46 (18) | 05:51 06:46 07:12(3) | 07:41 08:28 (12) | 07:41 08:28 (5) | 08:23 09:05 (13)

25 06:11(18) [20:30 23 19:16 11 07:23(3) | 18:03 11 08:39(12) | 16:04 21  08:49(5)| 15:45 42  09:47 (14)

20 05:46 (18) | 05:52 06:36 (4) | 06:48 07:14 (3) | 07:43 08:26 (12) | 07:43 08:29 (5) | 08:23 09:05 (13)

25 06:11(18) | 20:28 23 06:59 (1) | 19:13 8 07:22(3) | 18:01 14 08:40(12) | 16:02 20 08:49 (5) | 15:46 42 09:47 (14)

21 05:47 (18) | 05:54 06:49 07:16 (3) | 07:45 08:25 (12) | 07:45 08:30 (5) | 08:24 09:06 (13)

24 06:11(18) | 20:26 24 19:11 5 07:21(3) | 17:59 16 08:41(12) | 16:01 19 08:49 (5) | 15:46 42 09:48 (14)

2 05:47 (18) | 05:56 06:51 07:47 08:24 (12) | 07:46 08:30 (5) | 08:24 09:06 (13)

23 06:10(18) | 20:24 24 19:08 17:56 18 08:42(12) | 16:00 19 08:49 (5) | 15:47 42 09:48 (14)

23 05:47 (18) | 05:58 06:53 07:49 08:23 (12) | 07:48 08:31 (5) | 08:25 09:07 (13)

22 06:09(18) | 20:21 24 19:06 17:54 19 08:42(12) | 15:58 18 08:49 (5) | 15:47 42 09:49 (14)

24 05:48 (18) | 05:59 06:55 07:51 08:23 (12) | 07:50 08:32 (5) | 08:25 09:07 (13)

21 06:09 (18) | 20:19 23 19:03 17:52 19 08:42(12) | 15:57 16 08:48 (5) | 15:48 42 09:49 (14)

25 05:49 (18) | 06:01 06:57 07:44 (2) | 06:53 07:23 (12) | 07:52 08:33 (5) | 08:26 09:07 (13)

19  06:08 (18) | 20:17 21 19:01 9 07:53(2) | 16:50 19 07:42(12) | 15:56 15  08:48(S5)|15:48 42 09:49 (14)

26 05:50 (18) | 06:03 06:58 07:42 (2) | 06:54 07:23 (12) | 07:53 08:35 (5) | 08:26 09:07 (13)

17 06:07 (18) | 20:14 20 18:58 13 07:55(2) | 16:48 19 07:42(12) | 15:55 16 09:10 (13) | 15:49 42 09:49 (14)

27 05:51 (18) | 06:05 07:00 07:41 (2) | 06:56 07:25 (12) | 07:55 08:36 (5) | 08:26 09:09 (13)

15  06:06 (18) | 20:12 18 18:56 15 07:56 (2) | 16:45 16 07:41(12) | 15:54 19 09:12 (13) | 15:50 41 09:50 (14)

28 05:54 (18) | 06:07 07:02 07:40 (2) | 06:58 07:27 (12) | 07:57 08:38 (5) | 08:26 09:09 (13)

10 06:04 (18) | 20:10 16 18:53 16 07:56(2) | 16:43 13 07:40(12) | 15:53 19 09:14(13) | 15:51 42 09:51(14)

29 05:57 (18) | 06:08 07:04 07:39 (2) | 07:00 07:29 (12) | 07:58 09:01 (13) | 08:27 09:10 (13)

3 06:00 (18) | 20:07 12 18:51 16 07:55(2) | 16:41 10 07:39(12) | 15:52 15 09:16 (13) | 15:52 41 09:51 (14)

30 06:10 (1) | 07:06 07:38 (2) | 07:02 07:32 (12) | 08:00 09:01 (13) | 08:27 09:00 (13)

20:05 10 07:05(6) | 18:49 17 07:55(2) | 16:39 7 07:39(12) | 15:51 16 09:17 (13) | 15:53 41 09:50 (14)

31 06:12 06:56 (6) 07:04 07:34 (12) 08:27 09:10 (13)

20:03 11 07:07(6) | | 16:37 3 07:37(12) 15:54 41 09:51(14)

Sonnenscheinstunden 460 382 | 328 258 232
astr.max.mogl.Beschattung 685 334 308 | 248 413 1149
Red.Sonnenscheinwahrsch. 0.44 0.48 0.40 I 0.33 0.21 0.14
Reduktion Betriebsdauer 0.93 0.93 0.93 ] 0.93 0.93 0.93
Reduktion Windrichtung | 0.70 | 0.68 I 0.67 I 0.63 | 0.58 | 0.59
Gesamte Reduktion | 0.28 | 0.30 | 0.24 | 0.19 | 0.11 | 0.07
Met.wahrsch.Beschattung | 190 | 100 | 74 | 46 | 45 | 84
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 25/08/2018 13:52 / 49 Wi nd PRO .
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17
4 Wind

Lizenzierter Anwender:

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

Projekt:
Windeignungsgebiet Gormin

J Wind?

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: Z - 1026

vorausse‘zungen fur Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor
N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe

405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie
|Januar | Februar | Mérz | Mai | Juni
1 09:05 (13) | 07:56 08:53 (5) | 06:58 07:06 (6) | 05:33 | 04:43 05:47 (18,
40 09:46 (14) | 16:47 15 09:08 (5) | 17:43 12 07:18(6) | 20:37 | 21:28 21 06:08 (18
2 09:06 (13) | 07:54 08:55 (5) | 06:56 07:04 (6) | 05:31 04:42 05:47 (18,
39 09:46(14) | 16:49 11 09:06(5) | 17:45 14 07:18(6) | 20:39 21:29 21 06:08 (18)
3 09:06 (13) | 07:52 08:57 (5) | 06:53 07:01 (6) | 05:29 04:41 05:48 (18]
37 09:45(14) | 16:51 7 09:04 (5) | 17:47 17 07:18(6) | 20:41 21:30 19  06:07 (18]
4 09:07 (13) | 07:51 06:51 07:01 (6) | 05:27 04:40 05:49 (18,
36 09:46 (14) | 16:53 17:49 17 07:18(6) | 20:43 21:31 19 06:08 (18]
5 09:07 (13) | 07:49 06:49 07:02 (6) | 05:25 04:40 05:49 (18]
35  09:45(14) | 16:55 17:51 16 07:18(6) | 20:45 21:33 18  06:07 (18,
6 09:08 (13) | 07:47 06:46 07:01 (6) | 05:23 04:39 05:50 (18;
34 09:46 (14) | 16:57 17:52 16 07:17 (6) | 20:47 21:34 16 06:06 (18]
7 09:08 (13) | 07:45 06:44 07:08 (2) 07:02 (6) | 05:21 04:38 05:51 (18}
32 09:45(14) | 16:59 17:54 7 07:15(2) 14 07:16 (6) | 20:48 21:35 15 06:06 (18,
8 09:09 (13) | 07:43 06:41 07:06 (2) 07:02 (6) | 05:19 04:37 05:51 (18;
29 09:44 (14) | 17:01 17:56 11 07:17(2) 12 07:14(6) | 20:50 21:36 14 06:05 (18]
9 09:09 (13) | 07:41 06:39 07:04 (2) 07:05 (6) | 05:17 05:53 (18) | 04:37 05:52 (18,
23 09:41(14) | 17:03 17:58 14 07:18(2) 6 07:11(6) | 20:52 7 06:00(18) | 21:36 13 06:05 (18,
10 09:11 (13) | 07:39 06:37 07:03 (2) 06:50 (1) | 05:15 05:50 (18) | 04:36 05:54 (18,
20 09:31(13) | 17:05 18:00 15 07:18(2) 4 06:54(4)|20:54 13 06:03(18) [ 21:37 11  06:05 (18
11 09:12 (13) | 07:37 06:34 07:02 (2) 06:45 (1) | 05:13 05:48 (18) | 04:36 05:54 (18]
18 09:30 (13) | 17:07 3 18:02 16 07:18(2) 12 06:57(4)|20:55 16 06:04(18) | 21:38 10  06:04 (18
12 09:13 (13) | 07:35 06:32 07:02 (2) 06:43 (1) | 05:11 05:47 (18) | 04:36 05:55 (18,
17 09:30 (13) | 17:09 7 18:04 16 07:18(2) 15 06:58 (4) | 20:57 19 06:06 (18) | 21:39 9  06:04 (18]
13 09:14 (13) | 07:33 06:29 07:02 (2) 06:42 (1) | 05:10 05:46 (18) | 04:35 05:56 (18;
16 09:30 (13) | 17:11 10 18:06 15 07:17(2) 18 07:00 (4) | 20:59 20  06:06 (18) | 21:40 8  06:04 (18]
14 09:15 (13) | 07:31 06:27 07:03 (2) 06:40 (1) | 05:08 05:46 (18) | 04:35 05:57 (18]
15 09:30 (13) | 17:13 13 18:08 14 07:17(2) 20 07:00(1) | 21:01 22 06:08 (18) | 21:40 6 06:03 (18]
15 09:15 (13) | 07:29 06:24 07:03 (2) 06:40 (1) | 05:06 05:45 (18) | 04:35 05:58 (18;
13 09:28(13) [17:15 16 08:11(12) | 18:10 12 07:15(2) 20 07:00(4) | 21:02 23 06:08 (18) | 21:41 3 06:01 (18]
16 08:53 (5) | 07:27 07:53 (12) | 06:22 07:05 (2) 06:39 (1) | 05:04 05:45 (18) | 04:34
16 09:27 (13) | 17:17 18 | 18:12 8 07:13(2) 22 07:01(1) | 21:04 24 06:09 (18) | 21:41
17 08:52 (5) | 07:25 06:20 06:38 (1) | 05:03 05:44 (18) | 04:34
14 09:25(13) |17:19 18 18:14 22 07:00(1) | 21:06 25 06:09 (18) | 21:42
18 08:51 (5) | 07:23 06:17 06:38 (1) | 05:01 05:44 (18) | 04:34
13 09:04 (5) | 17:21 17 18:15 22 07:00(1) | 21:07 25 06:09 (18) | 21:42
19 08:50 (5) | 07:21 06:15 06:38 (1) | 05:00 05:43 (18) | 04:34
14 09:04(5)|17:23 17 18:17 21 06:59 (1) |21:09 26  06:09 (18) | 21:43
20 08:50 (5) | 07:18 06:12 06:36 (3 06:39 (1) | 04:58 05:44 (18) | 04:34
16 09:06 (5) | 17:25 15 18:19 3 06:39 (3 20 06:59 (1) | 21:11 26 06:10 (18) | 21:43
21 08:49 () | 07:16 06:10 06:33 (3 06:39 (1) | 04:57 05:44 (18) | 04:35
17 09:06 (5) | 17:27 12 18:21 7 06:40 (3] 19 06:58 (1) | 21:12 26 06:10 (18) | 21:43
22 08:49 (5) | 07:14 07: 06:07 06:31 (3 06:39 (1) | 04:55 05:43 (18) | 04:35
18 09:07 (5) | 17:29 9 08:06(12) | 18:23 10 06:41 (3; 17 06:56 (1) | 21:14 26 06:09 (18) | 21:44
23 08:49 (5) | 07:12 06:05 06:28 (3 06:40 (1) | 04:54 05:44 (18) | 04:35
19 09:08(5) | 17:31 1825 12 06:40 (3 15 06:55(1) |21:15 26  06:10 (18) | 21:44
24 08:49 (5) | 07:10 06:02 06:28 (3 06:42 (1) | 04:52 05:44 (18) | 04:35
20 09:09 (5) | 17:33 18:27 12 06:40 (3] 11 06:53(1) | 21:17 26 06:10 (18) | 21:44
25 08:49 (5) | 07:07 06:00 06:27 (3] 06:46 (1) | 04:51 05:44 (18) | 04:36
20 09:09(5) | 17:35 18:29 12 06:39 (3 3 06:49(1)|21:18 26 06:10(18) | 21:44
26 08:50 (5) | 07:05 05:57 06:29 (3 04:50 05:45 (18) | 04:36
20 09:10(5) | 17:37 18:30 9 06:38 (3] 21:20 25 06:10(18) | 21:44
27 08:50 (5) | 07:03 05:55 06:31 (3; 04:48 05:44 (18) | 04:36 06:02 (18)
20 09:10 (5) | 17:39 18:32 5 06:36 (3 21:21 25 06:09 (18) | 21:44 2 06:04(18)
28 08:50 (5) | 07:00 05:52 04:47 05:45 (18) | 04:37 06:00 (18)
19 09:09 (5) | 17:41 18:34 21:23 24 06:00 (18) | 21:44 5 06:05(18)
29 08:50 (5) 06:50 04:46 05:45 (18) | 04:38 06:00 (18)
19 09:09 (5) 19:36 21:24 23 06:08 (18) | 21:43 7 06:07 (18)
30 08:52 (5) 06:47 07:11 (6) 04:45 05:46 (18) | 04:38 06:00 (18)
17 09:09 (5) 19:38 4 07:15(6) 21:25 23 06:09 (18) | 21:43 8 06:08 (18)
31 08:52 (5) 06:45 07:09 (6) 04:44 05:47 (18;
17 09:09 (5) 19:40 07:17 (6) 21:27 22 06:09 (18)

Sonnenscheinstunden 273 367 420 495 511
astr.max.mogl.Beschattung 683 188 210 385 518 225
Red.Sonnenscheinwahrsch. 0.17 0.24 0.31 0.41 0.51 0.45

Reduktion Betriebsdauer 0.93 0.93 0.93 0.93 0.93 0.93
Reduktion Windrichtung | 0.58 | 0.61 | 0.65 (] 0.68 | 0.69 | 0.69
Gesamte Reduktion | 0.09 | 0.13 | 0.18 | 0.25 | 0.32 | 0.28
Met.wahrsch.Beschattung | 62 | 25 | 38 | 97 | 164 | 63
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):

Tagim Monat ~ Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS5:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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17
4 Wind

Projekt: izenzierter Anwender: %
g g e e 117-Wind GmbH & Co. KG :
Windeignungsgebiet Gormin Wind

Am Westersielzug 11
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: Z - 1026
o Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

1 Juli | August | September | Oktober | November | Dezember
1 05:58 (18) | 05:19 05:58 (18) | 06:14 06:44 (1) | 07:07 07:41(2) | 07:06 1 08:02 08:54 (13)
10 06:08(18) | 21:07 18 12 06:56 (4) 16 07:57(2) | 16:35 115:50 18 09:12(13)
2 05:58 (18) | 05:21 06:48 (1) 07:41(2) | 07:08 08:03 08:53 (13)
11 06:09 (18) | 21:05 15 4 06:52(4) 16 07:57(2) | 16:33 15:50 20 09:13(13)
3 05:58 (18) | 05:22 ( Y 07:03 (6) 07:41(2) | 07:10 08:05 08:53 (13)
12 06:10(18) [21:04 11 06:12(18) [19:55 6 07:09 (6) 16 07:57(2) | 16:31 15:49 21 09:14(13)
4 05:58 (18) | 05:24 06:06 (18) | 06:19 07:00 (6 07:41(2) | 07:12 08:06 08:53 (13
13 06:11(18) [21:02 2 06:08(18) |19:53 11 07:11(6) 15 07:56 (2) | 16:29 15:48 28 09:28 (14
5 05:56 (18) | 05:26 06:21 06:58 (6 07:41(2) | 07:14 08:08 08:54 (13
15 06:11(18) | 21:00 19:51 14 07:12 (6] 13 07:54(2) | 16:27 15:48 31 09:30 (14]
6 05:56 (18) | 05:28 06:23 06:57 (6 07:43 (2) | 07:16 08:09 08:54 (13
16 06:12(18) | 20:58 19:48 16 07:13(6 9 07:52(2) | 16:25 115:47 34 09:32(14
7 05:56 (18) | 05:29 06:24 06:57 (6 07:45 (2) | 07:18 | 08:10 08:54 (13
17 06:13 (18) | 20:56 19:46 16 07:13 (6 4 07:49(2) | 16:23 115:46 35  09:32(14
8 05:56 (18) | 05:31 06:26 06:55 (6 07:20 08:27 (5) | 08:12 08:54 (13
18 06:14 (18) | 20:54 19:43 17 07:12(6 16:22 8 08:35(5)[15:46 36 09:33 (14
9 05:55 (18) | 05:33 06:28 06:55 (6 07:22 08:25 (5) | 08:13 08:55 (13
20 06:15(18) | 20:52 19:41 17 07:12 (6 16:20 12 08:37(5) 15146 37  09:34 (14
10 05:55 (18) | 05:35 06:30 06:57 (6 07:24 08:24 (5) | 08:14 08:55 (13
20 06:15 (18) | 20:50 19:38 15 07:12(6 16:18 15 08:39(5) [ 15145 39 09:35 (14)
11 05:55 (18) | 05:36 06:32 06:58 (6, 07:26 08:23 (5) | 08:15 08:55 (13
21 06:16 (18) | 20:48 19:36 12 07:10(6 16:16 17 08:40(5) | 15:45 40  09:36 (14)
12 05:54 (18) | 05:38 06:33 07:00 (6 07:28 08:22 (5) | 08:16 08:55 (13
22 06:16 (18) | 20:46 19:33 9 07:09(6 16:15 18 08:40(5) | 15:45 40  09:36 (14)
13 05:54 (18) | 05:40 06:35 07:02 (6 07:30 08:22 (5) | 08:17 08:56 (13)
23 06:17 (18) | 20:44 19:31 5 07:07 (6 16:13 19 08:41(5) | 15:45 41  09:37 (14)
14 05:55 (18) | 05:42 06:37 07:31 08:23 (5) | 08:18 08:56 (13)
23 06:18 (18) | 20:41 19:28 16:11 19 08:42(5) [ 15:45 41 09:37 (14)
15 05:54 (18) | 05:43 06:39 07:33 08:23 (5) | 08:19 08:57 (13)
24 06:18 (18) | 20:39 19:26 16:10 19 08:42(5) [ 15:45 41  09:38(14)
16 05:54 (18) | 05:45 06:41 07:20 (3) 07:35 08:23 (5) | 08:20 08:57 (13)
24 06:18 (18) | 20:37 19:23 4 07:24(3 16:08 20 08:43(5) | 15:45 42 09:39(14)
17 05:53 (18) | 05:47 06:42 07:17 (3 07:37 08:23 (5) | 08:21 08:58 (13)
25 06:18 (18) | 20:35 19:21 9 07:26(3 16:07 20 08:43(5)|15:45 41 09:39 (14)
18 05:54 (18) | 05:49 06:51 (1) | 06:44 07:16 (3 07:39 08:23 (5) | 08:22 08:58 (13)
25 06:19(18) [20:33 6 06:57(1) [19:18 11 07:27 (3 16:05 20 08:43(5) | 15:45 42 09:40 (14)
19 05:54 (18) | 05:51 06:47 (1) | 06:46 07:14 (3; 08:31 (12) | 07:41 08:24 (5) | 08:23 08:59 (13)
25 06:19(18) [20:31 12 06:59(1) [19:16 13 07:27 (3 3 08:34(12) | 16:04 19  08:43(5) | 15:45 42  09:41(14)
20 05:53 (18) | 05:52 06:46 (1) | 06:48 07:14 (3 08:27 (12) | 07:43 08:24 (5) | 08:23 08:59 (13)
26 06:19(18) [20:28 15  07:01 (1) [19:13 13 07:27 (3 11 08:38(12) [16:02 18  08:42(5) | 15:46 42  09:41 (14)
21 05:54 (18) | 05:54 06:45 (1) | 06:49 07:16 (3 08:26 (12) | 07:45 08:25 (5) | 08:24 09:00 (13)
26 06:20(18) [20:26 17 07:02(1) [19:11 10 07:26(3 13 08:39(12) [16:01 17 08:42(5) | 15:46 42 09:42 (14)
22 05:54 (18) | 05:56 06:43 (1) | 06:51 07:18 (3 08:24 (12) | 07:46 08:26 (5) | 08:24 09:00 (13)
26 06:20(18) [ 20:24 19 07:02(1) [19:08 8 07:26(3 16 08:40(12) | 16:00 16  08:42(5) | 15:47 42  09:42 (14)
23 05:53 (18) | 05:58 06:42 (1) | 06:53 07:20 (3 08:23 (12) | 07:48 08:27 (5) | 08:25 09:01 (13)
26 06:19(18) |[20:21 21 07:03(1) [19:06 4 07:24(3 18 08:41(12) [15:58 14  08:41(5)|15:47 42  09:43(14)
24 05:54 (18) | 05:59 06:42 (1) | 06:55 08:23 (12) | 07:50 09:01 (13)
26 06:20(18) | 20:19 21 07:03(1) | 19:03 18 08:41(12) |15:57 13 42 09:43(14)
25 05:54 (18) | 06:01 06:41 (1) | 06:57 07:22 (12) | 07:52 09:01 (13)
25  06:19(18) [20:17 21 07:02(1) | 19:01 19 07:41(12) | 15:56 14 42 09:43(14)
26 05:55 (18) | 06:03 06:41 (1) | 06:58 07:23 (12) | 07:53 09:02 (13)
25 06:20(18) | 20:14 21 07:02(4) | 18:58 18 07:41(12) | 15:55 15 41 09:43(14)
27 05:54 (18) | 06:05 06:41 (1) | 07:00 07:49 (2) 07:25 (12) | 07:55 09:03 (13)
25 06:19(18) [20:12 21 07:02(4) [ 18:56 4 07:53(2) 15 07:40(12) [ 15:54 12 42 09:45(14)
28 05:55 (18) | 06:07 06:41 (1) | 07:02 07:46 (2) 07:27 (12) | 07:57 09:03 (13)
24 06:19(18) [20:10 21 07:02(4) [ 18:53 10  07:56 (2) 13 07:40(12) [ 15:53 15 42 09:45(14)
29 05:55 (18) | 06:08 06:41 (1) | 07:04 07:43 (2) 07:29 (12) | 07:58 09:04 (13)
23 06:18(18) [20:07 19  07:00(4) [ 18:51 13 07:56 (2) 10 07:39(12) [15:52 16 41 09:45 (14)
30 05:57 (18) | 06:10 06:42 (1) | 07:06 07:42 (2) 07:32 (12) | 08:00 4 (13) | 08: 09:03 (13)
21 06:18(18) | 20:05 17  06:59(4) [ 18:49 15 07:57 (2) 6 07:38(12) [15:51 17 09:11(13) | 15: 41 09:45(14)
31 05:57 (18) | 06:12 06:43 (1) 07:34 (12) 09:04 (13)
19 06:16(18) | 20:03 15  06:58 (4) 07:37 (12) 40 09:45 (14)
Sonnenscheinstunden 460 382 258
astr.max.mogl.Beschattung 656 292 268 252 373 1168
Red.Sonnenscheinwahrsch. 0.44 0.48 0.40 0.33 0.21 0.14
Reduktion Betriebsdauer 0.93 0.93 0.93 0.93 0.93 0.93
Reduktion Windrichtung | 0.69 | 0.69 | 0.67 | 0.63 | 0.58 0.59
Gesamte Reduktion | 0.28 | 0.30 | 0.24 | 0.19 | 0.11 0.07
Met.wahrsch.Beschattung | 181 | 87 | 65 | 47 | 40 85
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
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 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 25/08/2018 13:52 / 51 windPRO .
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17
4 Wind

Lizenzierter Anwender:

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

Projekt:
Windeignungsgebiet Gormin

J Wind?

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:

25/08/2018 13:46/3.1.633
SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AA - 1027

vorausse‘zungen fur Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor
N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe

405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie
|Januar | Februar | Mérz | Mai | Juni
1 09:01 (13) | 07:56 08:46 (5) | 06:58 07:06 (6) | 05:33 | 04:43 05:48 (18,
40 09:42(14) | 16:47 17 09:03 (5) | 17:43 10 07:16 (6) | 20:37 | 21:28 20 06:08 (18
2 09:01 (13) | 07:54 08:46 (5) | 06:56 07:04 (6) | 05:31 04:42 05:49 (18,
40 09:42(14) | 16:49 17 09:03(5) | 17:45 13 07:17(6) | 20:39 21:29 18 06:07 (18]
3 09:00 (13) | 07:52 08:47 (5) | 06:53 07:01 (6) | 05:29 04:41 05:49 (18]
41 09:42(14) | 16:51 15 09:02 (5) | 17:47 15 07:16 (6) | 20:41 21:30 17 06:06 (18)
4 09:01 (13) | 07:51 08:49 (5) | 06:51 07:00 (6) | 05:27 04:40 05:51 (18;
40 09:43(14) | 16:53 12 09:01(5) | 17:49 17 07:17 (6) | 20:43 21:31 15 06:06 (18]
5 09:01 (13) | 07:49 08:51 (5) | 06:49 07:00 (6) | 05:25 04:40 05:51 (18]
39 09:42(14) | 16:55 7 08:58(5) | 17:51 17 07:17 (6) | 20:45 21:33 15  06:06 (18,
6 09:02 (13) | 07:47 06:46 07:00 (6) | 05:23 04:39 05:52 (18;
39  09:43 (14) | 16:57 17:52 15 07:15(6) | 20:47 21:34 13 06:05 (18]
7 09:03 (13) | 07:45 06:44 07:01 (6) | 05:21 04:38 05:53 (18}
36 09:42(14) | 16:59 17:54 14 07:15(6) | 20:48 21:35 12 06:05 (18,
8 09:03 (13) | 07:43 06:41 07:06 (2) 07:01 (6) | 05:19 05:57 (18) | 04:37 05:54 (18;
35 09:42(14) | 17:01 17:56 6 07:12(2) 12 07:13(6) | 20:50 1 05:58 (18) | 21:36 9  06:03 (18
9 09:03 (13) | 07:41 06:39 07:03 (2) 07:03 (6) | 05:17 05:52 (18) | 04:37 05:56 (18,
33 09:41(14) | 17:03 17:58 11 07:14(2) 7 07:10(6) | 20:52 10 06:02 (18) | 21:36 7 06:03 (18]
10 09:05 (13) | 07:39 06:37 07:01 (2) 05:15 05:49 (18) | 04:36 05:58 (18,
30 09:41(14) | 17:05 18:00 14 07:15(2) 20:54 15 06:04 (18) | 21:37 4 06:02 (18]
11 09:05 (13) | 07:37 06:34 07:00 (2) 06:45 (4) | 05:13 05:48 (18) | 04:36
27 09:40 (14) | 17:07 18:02 15 07:15(2) 10 06:55(4) |20:55 17  06:05 (18) | 21:38
12 09:06 (13) | 07:35 06:32 07:00 (2) 06:43 (1) | 05:11 05:47 (18) | 04:36
20 09:26 (13) | 17:09 :} 18:04 15 07:15(2) 14 06:57 (4) | 20:57 20 06:07 (18) | 21:39
13 09:07 (13) | 07:33 06:29 06:59 (2) 06:42 (1) | 05:10 05:46 (18) | 04:35
19 09:26 (13) | 17:11 5 18:06 15 07:14(2) 17 06:59 (1) | 20:59 21 06:07 (18) | 21:40
14 09:08 (13) | 07:31 06:27 07:00 (2) 06:40 (1) | 05:08 05:46 (18) | 04:35
18 09:26 (13) | 17:13 9 18:08 14 07:14(2) 19 06:59 (1) | 21:01 22 06:08 (18) | 21:40
15 09:08 (13) | 07:29 06:24 07:00 (2) 06:39 (1) | 05:06 05:45 (18) | 04:35
17 09:25(13) [17:15 12 08:07(12) | 18:10 13 07:13(2) 20 06:59 (1) |21:02 23 06:08 (18) | 21:41
16 09:09 (13) | 07:27 07:53 (12) | 06:22 07:01 (2) 06:39 (1) | 05:04 05:45 (18) | 04:34
16 09:25(13) | 17:17 14 | 18:12 11 07:12(2) 21 07:00(1) | 21:04 24 06:09 (18) | 21:41
17 09:11 (13) | 07:25 06:20 07:03 (2) 06:38 (1) | 05:03 05:44 (18) | 04:34
13 09:24(13) |17:19 17 18:14 5 07:08(2) 21 06:59 (1) |21:06 25 06:09 (18) | 21:42
18 09:13 (13) | 07:23 06:17 06:38 (1) | 05:01 05:45 (18) | 04:34
11 09:24(13) | 17:21 18 18:15 21 06:59 (1) | 21:07 25 06:10 (18) | 21:42
19 08:49 (5) | 07:21 06:15 06:38 (1) | 05:00 05:44 (18) | 04:34
11 09:21(13) [17:23 18 18:17 20 06:58 (1) |21:09 25 06:09 (18) | 21:43
20 08:47 (5) | 07:18 06:12 06:38 (1) | 04:58 05:44 (18) | 04:34
9 08:56 (5) | 17:25 17 18:19 20 06:58 (1) | 21:11 26 06:10 (18) | 21:43
21 08:46 (5) | 07:16 06:10 06:33 (3) 06:39 (1) | 04:57 05:45 (18) | 04:35
12 08:58 (5) | 17:27 15 18:21 4 06:37 (3) 18 06:57 (1) | 21:12 25 06:10 (18) | 21:43
22 08:45 (5) | 07:14 07:51 (12) | 06:07 06:31 (3) 06:39 (1) | 04:55 05:44 (18) | 04:35
14 08:59 (5) | 17:29 13 08:04(12) | 18:23 8  06:39 (3) 16 06:55(1) | 21:14 25 06:09 (18) | 21:44
23 08:44 (5) | 07:12 07:54 (12) | 06:05 06:28 (3) 06:40 (1) | 04:54 05:44 (18) | 04:35
16 09:00 (5) | 17:31 9 08:03(12) | 18:25 10 06:38 (3) 14 06:54(1)|21:15 25 06:09 (18) | 21:44
24 08:44 (5) | 07:10 06:02 06:26 (3) 06:42 (1) | 04:52 05:45 (18) | 04:35
18 09:02 (5) | 17:33 18:27 13 06:39(3) 10 06:52(1) | 21:17 25 06:10(18) | 21:44
25 08:44 (5) | 07:07 06:00 06:26 (3) 04:51 05:45 (18) | 04:36
18 09:02(5) | 17:35 18:29 12 06:38(3) 21:18 25 06:10 (18) | 21:44
26 08:44 (5) | 07:05 05:57 06:27 (3) 04:50 05:46 (18) | 04:36
19 09:03(5) | 17:37 18:30 10 06:37 (3) 21:20 24 06:10(18) | 21:44
27 08:44 (5) | 07:03 05:55 06:28 (3) 04:48 05:45 (18) | 04:36
19 09:03 (5) | 17:39 18:32 8  06:36 (3) 21:21 23 06:08 (18) | 21:44
28 08:44 (5) | 07:00 05:52 04:47 05:46 (18) | 04:37
19 09:03 (5) | 17:41 18:34 21:23 22 06:08 (18) | 21:44
29 08:44 (5) 06:50 04:46 05:46 (18) | 04:38
19 09:03 (5) 19:36 21:24 22 06:08 (18) | 21:43
30 08:45 (5) 06:47 07:11 (6) 04:45 05:48 (18) | 04:38
19 09:04(5) 19:38 1 07:12(6) 21:25 21 06:09(18) | 21:43
31 08:45 (5) 06:45 07:09 (6) 04:44 05:48 (18;
19 09:04 (5) 19:40 07:15 (6) 21:27 20  06:08 (18)

Sonnenscheinstunden 273 367 420 495 511
astr.max.mogl.Beschattung 726 216 191 361 511 130
Red.Sonnenscheinwahrsch. 0.17 0.24 0.31 0.41 0.51 0.45

Reduktion Betriebsdauer 0.93 0.93 0.93 0.93 0.93 0.93
Reduktion Windrichtung | 0.58 | 0.61 | 0.65 0.68 | 0.69 | 0.69
Gesamte Reduktion | 0.09 | 0.13 | 0.18 0.25 | 0.32 | 0.28
Met.wahrsch.Beschattung | 66 | 28 | 35 91 | 162 | 37
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):

Tag im Monat

Sonnenaufgang

(S5:MM)

Zeitpunkt (SS5:MM) Schattenanfang

(WEA mit erstem Schatten)

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AA - 1027

vorausse‘zungen fur Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

1 Juli | August | September | Oktober | November | Dezember

1 05:19 05:58 (18) | 06:14 06:44 (4) | 07:07 07:39 (2) | 07:06 | 08:02 08:47 (13)

21:07 19 10 06:54(4) | 18:46 15 07:54 (2) | 16:35 | 15:50 26 09:22(14)

2 06:03 (18) | 05:21 0 07:39 (2) | 07:08 08:03 08:47 (13)

2 06:05(18) | 21:05 16 15 07:54 (2) | 16:33 15:50 30 09:23(14)

3 06:02 (18) | 05:22 ( H 07:01 (6) 07:39 (2) | 07:10 08:05 08:47 (13)

5 06:07 (18) | 21:04 14 06:14 (18) | 19:55 7 07:08 (6) 14 07:53 (2) | 16:31 15:49 33 09:25(14)

4 06:01 (18) | 05:24 06:03 (18) | 06:19 06:58 (6 07:40 (2) | 07:12 08:06 08:47 (13;

8 06:09(18) | 21:02 9 06:12(18) | 19:53 12 07:10 (6; 12 07:52 (2) | 16:29 15:48 35  09:26 (14,

5 05:59 (18) | 05:26 06:21 06:57 (6; 07:41(2) | 07:14 08:08 08:48 (13]

10 06:09 (18) | 21:00 19:51 14 07:11(6 9 07:50(2) | 16:27 15148 36 09:27 (14

6 05:59 (18) | 05:28 06:23 06:56 (6 07:43 (2) | 07:16 08:22 (5) | 08:09 08:49 (13,

12 06:11 (18) | 20:58 19:48 15 07:11(6; 3 07:46 (2) | 16:25 8 08:30 (5) | 15:47 38 09:29 (14

7 05:58 (18) | 05:29 06:24 06:56 (6, 07:18 08:19 (5) | 08:10 08:48 (13,

14 06:12 (18) | 20:56 19:46 16 07:12 (6; 16:23 13 08:32 (5) | 15:46 39 09:29 (14]

8 05:58 (18) | 05:31 06:26 06:54 (6] 07:20 08:18 (5) | 08:12 08:48 (13,

15 06:13(18) | 20:54 19:43 17 07:11(6; 16:22 15 08:33 (5) | 15:46 40  09:30 (14

9 05:57 (18) | 05:33 06:28 06:55 (6 07:22 08:17 (5) | 08:13 08:49 (13,

16  06:13(18) | 20:52 19:41 16 07:11 (6; 16:20 17 08:34 (5) | 15:46 41 09:31(14]

10 05:57 (18) | 05:35 06:30 06:57 (6 07:24 08:17 (5) | 08:14 08:50 (13;

17 06:14 (18) | 20:50 19:38 13 07:10 (6; 16:18 17 08:34 (5) | 15:45 41 09:32 (14)

11 05:56 (18) | 05:36 06:32 06:58 (6; 07:26 08:16 (5) | 08:15 08:51 (13]

19 06:15(18) | 20:48 19:36 10  07:08 (6; 16:16 19 08:35 (5) | 15:45 41 09:32(14)

12 05:56 (18) | 05:38 06:33 07:00 (6; 07:28 08:16 (5) | 08:16 08:52 (13,

19 06:15 (18) | 20:46 19:33 7 07:07 (6] 16:15 19 08:35 (5) | 15:45 40 09:32(14)

13 05:55 (18) | 05:40 06:35 07:02 (6, 07:30 08:16 (5) | 08:17 08:53 (13)

21 06:16 (18) | 20:44 19:31 2 07:04 (6] 16:13 19 08:35 (5) | 15:45 39 09:33(14)

14 05:56 (18) | 05:42 06:37 07:31 08:17 (5) | 08:18 08:54 (13)

21 06:17(18) | 20:41 19:28 16:11 19 08:36 (5) | 15:45 38 09:33(14)

15 05:55 (18) | 05:43 06:39 07:33 08:17 (5) | 08:19 08:55 (13)

23 06:18(18) | 20:39 19:26 16:10 19 08:36 (5) | 15:45 39 09:34(14)

16 05:55 (18) | 05:45 06:41 07:17 (3) 07:35 08:17 (5) | 08:20 08:56 (13)

23 06:18 (18) | 20:37 | 19:23 7 07:24 (3] 16:08 19 08:36 (5) | 15:45 38 09:35(14)

17 05:54 (18) | 05:47 06:42 07:15 (3; 07:37 08:18 (5) | 08:21 08:57 (13)

24 06:18(18) | 20:35 19:21 10 07:25 (3] 16:07 18 08:36 (5) | 15:45 38 09:35(14)

18 05:55 (18) | 05:49 06:52 (1) | 06:44 07:14 (3 08:27 (12) | 07:39 08:18 (5) | 08:22 08:58 (13)

24 06:19(18) | 20:33 3 06:55 (1) | 19:18 12 07:26 (3; 5 08:32(12) | 16:05 17 08:35 (5) | 15:45 38 09:36 (14)

19 05:55 (18) | 05:51 06:47 (1) | 06:46 07:13 (3 08:24 (12) | 07:41 08:19 (5) | 08:23 08:59 (13)

24 06:19(18) [20:31 11 06:58(1) | 19:16 12 07:25(3 11 08:35(12) [16:04 16  08:35(5) | 15:45 37  09:37 (14)

20 05:54 (18) | 05:52 06:45 (1) | 06:48 07:14 (3 08:22 (12) | 07:43 08:20 (5) | 08:23 08:59 (13)

25 06:19(18) | 20:28 15 07:00 (1) | 19:13 11 07:25(3;] 14 08:36 (12) | 16:02 14 08:34 (5) | 15:46 37 09:37 (14)

21 05:55 (18) | 05:54 06:44 (1) | 06:49 07:16 (3 08:21 (12) | 07:45 08:22 (5) | 08:24 09:00 (13)

25 06:20 (18) | 20:26 17 07:01 (1) | 19:11 9 07:25(3] 16  08:37 (12) | 16:01 12 08:34 (5) | 15:46 38 09:38 (14)

2 05:54 (18) | 05:56 06:42 (1) | 06:51 07:18 (3 08:20 (12) | 07:46 08:23 (5) | 08:24 09:00 (13)

26 06:20 (18) | 20:24 19 07:01 (1) | 19:08 5 07:23 (3] 17 08:37 (12) | 16:00 9 15:47 38 09:38 (14)

23 05:54 (18) | 05:58 06:42 (1) | 06:53 07:20 (3; 08:20 (12) | 07:48 08:25 09:01 (13)

25 06:19(18) | 20:21 20 07:02 (1) | 19:06 1 07:21(3] 18  08:38(12) | 15:58 11 15:47 38 09:39(14)

24 05:55 (18) | 05:59 06:42 (1) | 06:55 08:19 (12) | 07:50 08:25 09:01 (13)

25  06:20 (18) | 20:19 20 07:02 (1) | 19:03 18 08:37 (12) | 15:57 11 15:48 37 09:39(14)

25 05:54 (18) | 06:01 06:40 (1) | 06:57 07:21 (12) | 07:52 08:26 09:01 (13)

25 06:19(18) |20:17 22 07:02(1) | 19:01 16 07:37(12) | 15:56 13 15:48 38 09:39 (14)

26 05:55 (18) | 06:03 06:40 (1) | 06:58 07:23(12) | 07:53 08:26 09:01 (13)

25 06:20(18) | 20:14 22 07:02 (1) | 18:58 14 07:37 (12) | 15:55 16 15:49 38 09:39(14)

27 05:55 (18) | 06:05 06:41 (1) | 07:00 07:44 (2) 07:25 (12) | 07:55 08:26 09:02 (13)

24 06:19(18) | 20:12 20 07:01 (1) | 18:56 9 07:53(2) 11 07:36 (12) | 15:54 17 15:50 38 09:41(14)

28 05:56 (18) | 06:07 06:41 (1) | 07:02 07:42 (2) 07:27 (12) | 07:57 08:26 09:02 (13)

23 06:19(18) | 20:10 20 07:01 (1) | 18:53 12 07:54(2) 8 07:35(12) | 15:53 18 15:51 39 09:41 (14)

29 05:56 (18) | 06:08 06:41 (1) | 07:04 07:40 (2) 07:29 (12) | 07:58 08:27 09:02 (13)

22 06:18(18) | 20:07 18 06:59 (4) | 18:51 14 07:54(2) 4 07:33(12) | 15:52 19 15:52 38 09:41 (14)

30 05:57 (18) | 06:10 06:41 (1) | 07:06 07:39 (2) 8:00 7 (13) | 08:27 09:01 (13)

21 06:18(18) |20:05 18  06:59(1) | 18:49 15 07:54(2) 15:51 20 09:07(13) | 15:53 40  09:41 (14)

31 05:57 (18) | 06:12 06:43 (1) 08:27 09:01 (13)

20 06:17 (18) | 20:03 14 06:57 (4) | 15:54 40 09:41(14)

Sonnenscheinstunden 460 382 258 | 232
astr.max.mogl.Beschattung 583 297 256 220 395 | 1166
Red.Sonnenscheinwahrsch. 0.44 0.48 0.40 0.33 0.21 | 0.14
Reduktion Betriebsdauer 0.93 0.93 0.93 0.93 0.93 | 0.93
Reduktion Windrichtung | 0.69 | 0.69 | 0.67 | 0.63 | 0.58 | 0.59
Gesamte Reduktion | 0.28 | 0.30 | 0.24 | 0.19 | 0.11 | 0.07
Met.wahrsch.Beschattung | 161 | 89 | 62 | 41 | 43 | 85
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten  Zeitpunkt (S5:MM) Schattenende (WEA mit letztem Schatten)
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17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AB - 1028

vorausse‘zungen fur Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar | Februar | Mérz | Mai | Juni
1 09:01 (13) | 07:56 08:35 (5) | 06:58 | 05:33 | 04:43 05:42 (18,
33 09:36 (14) | 16:47 19 08:54 (5) | 17:43 20:37 | 21:28 22 06:04 (18
2 09:01 (13) | 07:54 08:34 (5) | 06:56 07:04 (6) | 05:31 04:42 05:43 (18,
34 09:37 (14) | 16:49 20 08:54 (5) | 17:45 1 07:05(6) | 20:39 21:29 21 06:04 (18)
3 09:00 (13) | 07:52 08:35 (5) | 06:53 07:01 (6) | 05:29 04:41 05:43 (18]
35 09:37(14) | 16:51 19 08:54 (5) | 17:47 6 07:07 (6) | 20:41 21:30 20  06:03 (18]
4 09:00 (13) | 07:51 08:35 (5) | 06:51 06:59 (6) | 05:27 04:40 05:44 (18,
36 09:38(14) | 16:53 19 08:54 (5) | 17:49 10 07:09 (6) | 20:43 21:31 20 06:04 (18]
5 08:59 (13) | 07:49 08:35 (5) | 06:49 06:57 (6) | 05:25 04:40 05:44 (18]
36 09:37(14) | 16:55 19  08:54(5) | 17:51 12 07:09 (6) | 20:45 21:33 19 06:03 (18,
6 08:59 (13) | 07:47 08:36 (5) | 06:46 06:54 (6) | 05:23 04:39 05:44 (18]
37 09:38(14) | 16:57 17 08:53 (5) | 17:52 15 07:09 (6) | 20:47 21:34 18  06:02 (18]
7 08:58 (13) | 07:45 08:37 (5) | 06:44 06:53 (6) | 05:21 04:38 05:46 (18]
38 09:38(14) | 16:59 16 08:53 (5) | 17:54 16 07:09 (6) | 20:48 21:35 17 06:03 (18,
8 08:57 (13) | 07:43 08:38 (5) | 06:41 06:52 (6) | 05:19 04:37 05:46 (18,
39 09:38(14) | 17:01 14 08:52 (5) | 17:56 16 07:08 (6) | 20:50 21:36 16  06:02 (18)
9 08:56 (13) | 07:41 08:40 (5) | 06:39 06:53 (6) | 05:17 04:37 05:47 (18,
39 09:38(14) | 17:03 10 08:50 (5) | 17:58 15 07:08 (6) | 20:52 21:36 15 06:02 (18,
10 08:56 (13) | 07:39 08:44 (5) | 06:37 06:54 (6) | 05:15 04:36 05:48 (18,
40 09:39 (14) | 17:05 3 08:47 () | 18:00 13 07:07 (6) | 20:54 21:37 14 06:02 (18}
11 08:56 (13) | 07:37 06:34 06:58 (2) 06:54 (6) | 05:13 05:47 (18) | 04:36 05:48 (18]
39 09:38 (14) | 17:07 18:02 4 07:02(2) 11 07:05 (6) | 20:55 8 05:55(18) | 21:38 13 06:01 (18]
12 08:56 (13) | 07:35 06:32 06:56 (2) 06:56 (6) | 05:11 05:46 (18) | 04:36 05:49 (18,
38 09:38(14) | 17:09 18:04 9 07:05(2) 6 07:02(6) | 20:57 12 05:58 (18) | 21:39 12 06:01 (18]
13 08:57 (13) | 07:33 06:29 06:53 (2) 06:40 (1) | 05:10 05:44 (18) | 04:35 05:50 (18]
36 09:38(14) | 17:11 18:06 12 07:05(2) 10 06:50 (1) | 20:59 16 06:00 (18) | 21:40 11 06:01 (18,
14 08:57 (13) | 07:31 06:27 06:52 (2) 06:37 (1) | 05:08 05:43 (18) | 04:35 05:51 (18]
34 09:37(14) | 17:13 18:08 14 07:06 (2) 14 06:51(1) | 21:01 18  06:01 (18) | 21:40 10 06:01 (18]
15 08:57 (13) | 07:29 06:24 06:51 (2) 06:36 (4) | 05:06 05:42 (18) | 04:35 05:50 (18]
30 09:35(14) | 17:15 18:10 15 07:06 (2) 17 06:53(1) | 21:02 20 06:02 (18) | 21:41 10 06:00 (18,
16 08:58 (13) | 07:27 07:53 (12) | 06:22 06:51 (2) 06:34 (4) | 05:04 05:42 (18) | 04:34 05:51 (18,
21 09:19 (13) | 17:17 3 . | 18:12 15 07:06 (2) 20 06:54(1) | 21:04 21 06:03 (18) | 21:41 9  06:00 (18]
17 08:59 (13) | 07:25 06:20 06:50 (2) 06:33 (4) | 05:03 05:41 (18) | 04:34 05:52 (18,
21 09:20(13) | 17:19 7 18:14 15 07:05(2) 20 06:53(1) | 21:06 22 06:03 (18) | 21:42 8  06:00 (18)
18 09:00 (13) | 07:23 06:17 06:51 (2) 06:32 (4) | 05:01 05:41 (18) | 04:34 05:52 (18]
20 09:20(13) | 17:21 10 18:15 14 07:05(2) 22 06:54(1) | 21:07 23 06:04 (18) | 21:42 7 05:59 (18,
19 09:00 (13) | 07:21 06:15 06:51 (2) 06:32 (4) | 05:00 05:40 (18) | 04:34 05:53 (18]
19 09:19(13) [17:23 13 18:17 12 07:03(2) 22 06:54(1)|21:09 24 06:04 (18) | 21:43 6 05:59 (18]
20 09:01 (13) | 07:18 06:12 06:54 (2) 06:32 (4) | 04:58 05:40 (18) | 04:34 05:54 (18]
18 09:19 (13) | 17:25 16 18:19 7 07:01(2) 22 06:54 (1) | 21:11 24 06:04 (18) | 21:43 6 06:00 (18]
21 09:02 (13) | 07:16 06:10 06:32 (4) | 04:57 05:40 (18) | 04:35 05:54 (18,
16 09:18 (13) | 17:27 18 18:21 21 06:53(1) | 21:12 25 06:05(18) | 21:43 6 06:00 (18)
2 09:04 (13) | 07:14 06:07 06:31 (4) | 04:55 05:39 (18) | 04:35 05:54 (18]
13 09:17 (13) | 17:29 18 18:23 21 06:52(1) | 21:14 25 06:04 (18) | 21:44 6 06:00 (18]
23 09:05 (13) | 07:12 06:05 06:28 (3] 06:32 (4) | 04:54 05:40 (18) | 04:35 05:54 (18,
10 09:15(13) | 17:31 17 18:25 2 06:30 (3] 19 06:51(1) | 21:15 25 06:05 (18) | 21:44 6 06:00 (18)
24 09:09 (13) | 07:10 06:02 06:26 (3] 06:33 (4) | 04:52 05:40 (18) | 04:35 05:55 (18,
4 09:13(13) [ 17:33 16 18:27 6 06:32 (3] 17 06:50(1) | 21:17 25  06:05(18) | 21:44 6 06:01 (18]
25 08:41 (5) | 07:07 06:00 06:23 (3] 06:34 (4) | 04:51 05:40 (18) | 04:36 05:54 (18,
3 08:44(5)|17:35 14 18:29 9 06:32 (3] 15 06:49 (1) |21:18 25 06:05 (18) | 21:44 8  06:02 (18]
26 08:39 (5) | 07:05 07:45 (12) | 05:57 06:21 (3 06:37 (4) | 04:50 05:41 (18) | 04:36 05:53 (18]
9 08:48(5)|17:37 10 5(12) | 18:30 11  06:32 (3) 10 06:47(1)|21:20 24 06:05(18) | 21:44 9 06:02 (18
27 08:37 (5) | 07:03 9 (12) | 05:55 06:20 (3; 06:40 (1) | 04:48 05:40 (18) | 04:36 05:54 (18,
13 08:50 (5) | 17:39 3 07:52(12) | 18:32 12 06:32 (3] 3 06:43(1)|21:21 24 06:04 (18) | 21:44 9  06:03 (18)
28 08:36 (5) | 07:00 05:52 06:20 (3 04:47 05:40 (18) | 04:37 05:53 (18]
15 08:51 (5) | 17:41 18:34 11 06:31 (3] 21:23 24 06:04 (18) | 21:44 10 06:03 (18,
29 08:35 (5) 06:50 07:21 (3 04:46 05:40 (18) | 04:38 05:53 (18]
16  08:51(5) 19:36 9 07:30 (3] 21:24 24 06:04 (18) | 21:43 11 06:04 (18]
30 08:35 (5) 06:47 07:22 (3] 04:45 05:42 (18) | 04:38 05:53 (18,
18 08:53(5) 19:38 5 07:27 (3] 21:25 23 06:05(18) | 21:43 12 06:05 (18,
31 08:35 (5) 06:45 04:44 05:42 (18;

19 08:54(5) 19:40 21:27 22 06:04(18)

Sonnenscheinstunden 273 367 420 495 511
astr.max.mogl.Beschattung 779 301 182 374 454 357
Red.Sonnenscheinwahrsch. 0.17 0.24 0.31 0.41 0.51 0.45

Reduktion Betriebsdauer 0.93 0.93 0.93 0.93 0.93 0.93
Reduktion Windrichtung | 0.59 | 0.61 | 0.65 (] 0.68 | 0.70 | 0.70
Gesamte Reduktion | 0.09 | 0.13 | 0.18 | 0.25 | 0.32 | 0.28
Met.wahrsch.Beschattung | 71 | 39 | 34 | 94 | 144 | 101
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten  Zeitpunkt (S5:MM) Schattenende (WEA mit letztem Schatten)
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17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: AB - 1028
o Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

1 Juli | August | September | Oktober | November | Dezember
1 05:52 (18) | 05:19 05:57 (18) | 06:14 06:53 (6) | 07:07 07:34 (2) | 07:06 08:12 (5) | 08:02 08:38 (13)
13 06:05 (18) | 21:07 11 11 07:04(6) | 18:46 10 07:44(2) | 16:35 5 08:17 (5) | 15:50 39 09:20 (14)
2 05:52 (18) | 05:21 06:52 (6 07:36 (2) | 07:08 A 08:03 08:38 (13)
14 06:06 (18) | 21:05 5 06:04(18)|19:58 13  07:05(6) 6 07:42(2)|16:33 11 08:20(5) [ 15:50 39 09:21 (14)
3 05:52 (18) | 05:22 06:17 06:51 (6; 07:10 08:07 (5) | 08:05 08:40 (13)
15 06:07 (18) | 21:04 19:55 15 07:06 (6 16:31 15 08:22 (5) | 15:49 39 09:22(14)
4 05:52 (18) | 05:24 06:19 06:49 (6 07:12 08:06 (5) | 08:06 08:41 (13;
16  06:08 (18) | 21:02 19:53 16 07:05 (6; 16:29 16 08:22 (5) | 15:48 39 09:22 (14,
5 05:51 (18) | 05:26 06:21 06:49 (6; 07:14 08:05 (5) | 08:08 08:43 (13]
17 06:08 (18) | 21:00 19:51 16 07:05 (6 16:27 18 08:23(5) | 15:48 38  09:23 (14
6 05:51 (18) | 05:28 06:23 06:50 (6 07:16 08:06 (5) | 08:09 08:45 (13,
18  06:09 (18) | 20:58 19:48 15 07:05 (6; 16:25 19 08:25 (5) | 15:47 37 09:24 (14
7 05:51 (18) | 05:29 06:25 06:52 (6, 07:18 08:06 (5) | 08:10 08:46 (13,
18 06:09 (18) | 20:56 19:46 13 07:05 (6; 16:23 19 08:25 (5) | 15:46 36 09:24 (14
8 05:51 (18) | 05:31 06:26 06:53 (6] 07:20 08:05 (5) | 08:12 08:47 (13,
19 06:10 (18) | 20:54 19:43 10 07:03 (6; 16:22 20 08:25 (5) | 15:46 36 09:25 (14,
9 05:50 (18) | 05:33 06:28 06:55 (6 07:22 08:05 (5) | 08:13 08:49 (13,
20 06:10 (18) | 20:52 19:41 6 07:01 (6] 16:20 20 08:25 (5) | 15:46 35  09:26 (14
10 05:50 (18) | 05:35 06:30 06:57 (6 07:24 08:05 (5) | 08:14 08:50 (13;
21 06:11(18) | 20:50 19:38 2 06:59 (6] 16:18 20 08:25 (5) | 15:45 34 09:26 (14
11 05:50 (18) | 05:36 06:32 07:26 08:06 (5) | 08:15 08:51 (13]
21 06:11(18) | 20:48 19:36 16:16 18 08:24 (5) | 15:45 33 09:26 (14
12 05:50 (18) | 05:38 06:33 07:28 08:06 (5) | 08:16 08:52 (13,
22 06:12(18) | 20:46 19:33 16:15 18 08:24 (5) | 15:45 33 09:27 (14)
13 05:49 (18) | 05:40 06:35 07:14 (3] 07:30 08:07 (5) | 08:17 08:53 (13)
23 06:12(18) | 20:44 19:31 3 07:17 (3 16:13 16 08:23(5) | 15:45 31 09:27 (14)
14 05:50 (18) | 05:42 06:37 07:12 (3 07:31 08:09 (5) | 08:18 08:54 (13)
23 06:13(18) | 20:41 19:28 8 07:20 (3] 16:11 15 08:24 (5) | 15:45 32 09:28 (14)
15 05:50 (18) | 05:43 06:39 07:09 (3 08:19 (12) | 07:33 08:10 (5) | 08:19 08:55 (13)
23 06:13(18) | 20:39 19:26 11 07:20 (3; 7 08:26(12) | 16:10 12 08:22 (5) | 15:45 30 09:28(14)
16 05:49 (18) | 05:45 06:45 (1) | 06:41 07:09 (3; 08:17 (12) | 07:35 08:12 (5) | 08:20 08:56 (13)
25 06:14(18) | 20:37 6 06:51(1) | 19:23 12 07:21(3; 11 08:28(12) | 16:08 9 08:21 (5) | 15:45 30 09:29 (14)
17 05:49 (18) | 05:47 06:42 (4) | 06:42 07:09 (3; 08:15 (12) | 07:37 08:15 (5) | 08:21 08:57 (13)
25 06:14(18) [20:35 12 06:54(1)|19:221 12 07:21(3 14 08:29 (12) | 16:07 3 08:18(5)|15:45 29 09:29 (14)
18 05:50 (18) | 05:49 06:40 (4) | 06:44 07:11 (3 08:14 (12) | 07:39 08:43 (13) | 08:22 08:58 (13)
25 06:15(18) | 20:33 16 06:56 (1) | 19:18 9 07:20 (3 16  08:30 (12) | 16:05 4 15:45 29 09:30 (14)
19 05:50 (18) | 05:51 06:38 (4) | 06:46 07:12 (3 08:13 (12) | 07:41 | 08:23 08:59 (13)
24 06:14(18) [20:31 18  06:56 (1) | 19:16 6 07:18 (3] 17 08:30(12) | 16:04 10 15:46 29  09:31 (14)
20 05:49 (18) | 05:52 06:37 (4) | 06:48 07:14 (3 08:13 (12) | 07:43 08:23 08:59 (13)
25 06:14(18) | 20:28 20 06:57 (1) | 19:13 3 07:17 (3] 18 08:31 (12) | 16:02 13 15:46 29 09:31 (14)
21 05:50 (18) | 05:54 06:37 (4) | 06:49 08:13 (12) | 07:45 08:24 09:00 (13)
25 06:15(18) | 20:26 21 06:58 (1) | 19:11 17 08:30 (12) | 16:01 16 15:46 29 09:32(14)
2 05:50 (18) | 05:56 06:35 (4) | 06:51 08:15 (12) | 07:46 08:24 09:00 (13)
25 06:15(18) | 20:24 22 06:57 (1) | 19:08 15 08:30 (12) | 16:00 18 15:47 29 09:32(14)
23 05:50 (18) | 05:58 06:35 (4) | 06:53 07:39 (2) 08:17 (12) | 07:48 08:25 09:01 (13)
24 06:14(18) [20:21 22 06:57 (1) | 19:06 5 07:44(2) 12 08:29(12) |15:58 19 15:47 29  09:33(14)
24 05:50 (18) | 05:59 06:35 (4) | 06:55 07:36 (2) 08:19 (12) | 07:50 08:25 09:01 (13)
24 06:14(18) | 20:19 22 06:57 (1) | 19:03 10 07:46 (2) 9 08:28(12) | 15:57 20 15:48 29 09:33(14)
25 05:50 (18) | 06:01 06:35 (4) | 06:57 07:34(2) 07:21 (12) | 07:52 08:26 09:01 (13)
24 06:14(18) [20:17 21 06:56(1) | 19:01 13  07:47 (2) 6 07:27(12) |15:56 21 15:48 29  09:33 (14)
26 05:51 (18) | 06:03 06:35 (4) | 06:58 07:33(2) 07:23(12) | 07:53 08:26 09:01 (13)
23 06:14(18) [20:14 21  06:56(1) | 18:58 15 07:48 (2) 2 07:25(12) | 15:55 21 15:49 29  09:33(14)
27 05:51 (18) | 06:05 06:36 (4) | 07:00 07:33(2) 07:55 08:26 09:02 (13)
22 06:13(18) | 20:12 19 06:55 (1) | 18:56 15 07:48(2) 15:54 30 15:50 30 09:35(14)
28 05:52 (18) | 06:07 06:38 (4) | 07:02 07:32 (2) 07:57 08:26 09:02 (13)
21 06:13(18) | 20:10 16 06:54 (1) | 18:53 16 07:48(2) 15:53 34 15:51 31 09:35(14)
29 05:53 (18) | 06:08 06:38 (1) | 07:04 07:32(2) 07:58 08:27 09:02 (13)
19 06:12 (18) | 20:07 14 06:52 (1) | 18:51 14 07:46 (2) 15:52 35 15:52 30 09:35(14)
30 05:54 (18) | 06:10 06:40 (1) | 07:06 07:32 (2) 08:00 7 (13) | 08:27 09:01 (13)
17 06:11(18) |20:05 10  06:50 (1) | 18:40 14  07:46 (2) 15:51 38 09:19(14) | 15:53 31  09:35(14)
31 05:55 (18) | 06:12 06:56 (6) 08:27 09:01 (13)
14 06:09 (18) | 20:03 7 07:03 (6) | 15:54 33 09:36 (14)
Sonnenscheinstunden 460 382 258 | 232
astr.max.mogl.Beschattung 645 283 283 160 533 | 1006
Red.Sonnenscheinwahrsch. 0.44 0.48 0.40 0.33 0.21 | 0.14
Reduktion Betriebsdauer 0.93 0.93 0.93 0.93 0.93 | 0.93
Reduktion Windrichtung | 0.70 | 0.68 | 0.67 (] 0.63 | 0.59 | 0.59
Gesamte Reduktion | 0.28 | 0.30 | 0.24 | 0.19 | 0.11 | 0.07
Met.wahrsch.Beschattung | 178 | 84 | 68 | 30 | 58 | 73!
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tag im Monat ~ Sonnenaufgang  (SS:MM) Zeitpunkt (SS5:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

Windeignungsgebiet Gormin 117-Wind GmbH &
Am Westersielzug 11

1

DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633
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4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender pro WEA

Berechnung: GBWEA: 1 - W9
- Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar | Februar | Mérz | April | Mai |Juni
1]08:26 | 07:56 15:44-16:11/27 | 06:58 | 06:42 18:51-19:10/19 | 05:33 06:15-06:56/41 | 04:43 06:01-06:28/27
| 15:55 | 16:46 15:18-15:35/17 | 17:43 | 19:42 | 20:37 19:32-20:04/32 | 21:28
2| 08:26 | 07:54 15:44-16:13/29 | 06:56 | 06:40 18:51-19:10/19 | 05:31 06:15-06:55/40 | 04:42 06:02-06:27/25
| 15:56 | 16:48 15:19-15:33/14 | 17:45 | 19:43 | 20:39 19:33-20:04/31 | 21:29
3]08:26 15:10-15:15/5 07:52 15:44-16:15/31 | 06:53 06:38 18:51-19:08/17 | 05:29 06:14-06:53/39 | 04:41 06:02-06:26/24
| 15:57 16:50 15:22-15:31/9 17:47 19:45 20:41 19:33-20:05/32 | 21:30
408:26 15:09-15:17/8 07:51 15:43-16:16/33 | 06:51 06:35 18:51-19:08/17 | 05:27 06:10-06:52/42 | 04:40 06:03-06:27/24
| 15:58 16:52 17:48 19:47 20:43 19:34-20:05/31 | 21:31
5]08:25 15:08-15:19/11 | 07:49 15:43-16:17/34 | 06:49 | 06:33 19:15-19:19/4 | 05:25 06:07-06:50/43 | 04:39 06:03-06:26/23
| 16:00 | 16:54 | 17:50 | 19:49 18:52-19:06/14 | 20:45 19:36-20:05/29 | 21:32
6| 08:25 15:08-15:21/13 | 07:47 15:44-16:18/34 | 06:46 | 06:30 19:11-19:23/12 | 05:23 06:04-06:48/44 | 04:39 06:04-06:25/21
| 16:01 | 16:57 | 17:52 | 19:51 18:54-19:04/10 | 20:46 19:38-20:04/26 | 21:33
7108:25 15:07-15:22/15 | 07:45 15:44-16:19/35 | 06:44 | 06:28 19:09-19:25/16 | 05:21 06:02-06:47/45 | 04:38 06:05-06:26/21
| 16:02 16:59 17:54 19:53 20:48 19:39-20:04/25 | 21:35
8 08:24 15:07-15:22/15 | 07:43 15:44-16:19/35 | 06:41 06:25 19:07-19:25/18 | 05:19 06:02-06:47/45 | 04:37 06:05-06:25/20
| 16:04 17:01 17:56 19:55 20:50 19:42-20:03/21 | 21:35
908:23 15:06-15:23/17 | 07:41 15:45-16:29/44 | 06:39 06:23 19:06-19:28/22 | 05:17 06:01-06:46/45 | 04:37 06:06-06:25/19
| 16:05 | 17:03 | 17:58 | 19:56 | 20:52 19:43-20:04/21 | 21:36
10 | 08:23 15:06-15:25/19 | 07:39 15:46-16:32/46 | 06:37 06:21 06:50-06:53/3 05:15 05:59-06:44/45 | 04:36 06:07-06:25/18
| 16:07 17:05 18:00 19:58 19:04-19:29/25 | 20:54 19:43-20:03/20 | 21:37
11 08:22 15:07-15:28/21 | 07:37 15:47-16:34/47 | 06:34 06:18 06:45-06:56/11 | 05:13 05:58-06:43/45 | 04:36 06:07-06:24/17
| 16:08 17:07 18:02 20:00 19:04-19:30/26 | 20:55 19:44-20:02/18 | 21:38
12 ] 08:21 15:07-15:29/22 | 07:35 15:49-16:37/48 | 06:32 | 06:16 06:43-06:59/16 | 05:11 05:58-06:42/44 | 04:35 06:08-06:24/16
| 16:10 | 17:09 | 18:04 | 20:02 19:04-19:33/29 | 20:57 19:45-20:02/17 | 21:39
13| 08:21 15:06-15:30/24 | 07:33 15:50-16:37/47 | 06:29 | 06:13 06:40-07:01/21 | 05:10 05:58-06:40/42 | 04:35 06:09-06:24/15
| 16:11 | 17:11 | 18:06 | 20:04 19:03-19:34/31 | 20:59 19:46-20:00/14 | 21:40
14| 08:20 15:06-15:30/24 | 07:31 15:53-16:38/45 | 06:27 06:11 06:37-07:01/24 | 05:08 05:58-06:40/42 | 04:35 06:09-06:23/14
| 16:13 17:13 18:08 20:06 19:03-19:36/33 | 21:01 19:47-19:58/11 | 21:40
15 08:19 15:06-15:31/25 | 07:29 15:56-16:39/43 | 06:24 06:09 06:36-07:02/26 | 05:06 05:57-06:39/42 | 04:35 06:10-06:22/12
| 16:15 17:15 18:10 20:08 19:04-19:38/34 | 21:02 19:49-19:57/8 21:41
16 | 08:18 15:06-15:32/26 | 07:27 15:57-16:40/43 | 06:22 06:06 06:35-07:03/28 | 05:04 05:56-06:38/42 | 04:34 06:11-06:22/11
| 16:16 17:17 18:12 20:10 19:04-19:39/35 | 21:04 21:41
17| 08:17 15:06-15:34/28 | 07:25 15:59-16:41/42 | 06:19 06:04 06:33-07:03/30 | 05:03 05:57-06:36/39 | 04:34 06:11-06:22/11
| 16:18 17:19 18:13 20:11 19:05-19:41/36 | 21:06 21:42
18| 08:16 15:07-15:35/28 | 07:23 16:01-16:40/39 | 06:17 06:02 06:33-07:03/30 | 05:01 05:57-06:35/38 | 04:34 06:12-06:22/10
| 16:20 | 17:21 | 18:15 | 20:13 19:06-19:42/36 | 21:07 | 21:42
19| 08:15 15:06-15:35/29 | 07:21 16:13-16:40/27 | 06:15 05:59 06:33-07:03/30 | 05:00 05:56-06:33/37 |04:34 06:12-06:22/10
| 16:22 | 17:23 16:05-16:09/4 | 18:17 20:15 19:08-19:42/34 | 21:09 21:43
20 | 08:13 15:07-15:36/29 | 07:18 16:13-16:40/27 | 06:12 05:57 06:33-07:03/30 | 04:58 05:57-06:30/33 | 04:34 06:13-06:22/9
| 16:23 | 17:25 | 18:19 20:17 19:10-19:47/37 | 21:11 21:43
21]08:12 15:07-15:36/29 | 07:16 16:13-16:39/26 | 06:10 05:55 06:31-07:02/31 | 04:56 05:56-06:29/33 | 04:34 06:14-06:23/9
| 16:25 17:27 18:21 20:19 19:10-19:49/39 | 21:12 21:43
22| 08:11 15:07-15:37/30 | 07:14 16:15-16:39/24 | 06:07 05:52 06:28-07:02/34 | 04:55 05:57-06:29/32 | 04:35 06:14-06:23/9
| 16:27 17:29 18:23 20:21 19:11-19:51/40 | 21:14 21:43
2308:10 15:07-15:36/29 | 07:12 16:16-16:38/22 | 06:05 05:50 06:26-07:01/35 | 04:54 05:57-06:29/32 | 04:35 06:13-06:23/10
| 16:29 | 17:31 | 18:25 | 20:23 19:14-19:53/39 | 21:15 | 21:44
24| 08:08 15:09-15:37/28 | 07:09 16:18-16:36/18 | 06:02 | 05:48 06:25-07:01/36 | 04:52 05:58-06:29/31 | 04:35 06:14-06:24/10
| 16:31 | 17:33 | 18:27 | 20:24 19:15-19:54/39 | 21:17 | 21:44
25| 08:07 15:09-15:37/28 | 07:07 16:21-16:35/14 | 06:00 | 05:46 06:23-07:00/37 | 04:51 05:58-06:29/31 | 04:35 06:14-06:24/10
| 16:33 17:35 18:28 20:26 19:17-19:55/38 | 21:18 21:44
26 | 08:05 15:51-15:58/7 07:05 16:24-16:32/8 05:57 17:59-18:04/5 05:44 06:21-07:00/39 | 04:50 05:59-06:29/30 | 04:36 06:13-06:24/11
| 16:35 15:10-15:38/28 | 17:37 18:30 20:28 19:19-19:55/36 | 21:20 21:44
27 | 08:04 15:49-16:00/11 | 07:03 05:55 17:56-18:05/9 05:41 06:19-06:59/40 | 04:48 05:58-06:28/30 | 04:36 06:13-06:25/12
| 16:37 15:11-15:37/26 | 17:39 | 18:32 | 20:30 19:20-19:58/38 | 21:21 | 21:44
28| 08:02 15:47-16:02/15 | 07:00 05:52 17:54-18:07/13 | 05:39 06:18-06:58/40 | 04:47 05:58-06:28/30 | 04:37 06:13-06:25/12
| 16:39 15:11-15:37/26 | 17:41 18:34 20:32 19:22-20:01/39 | 21:23 21:44
29| 08:01 15:46-16:03/17 06:50 18:52-19:09/17 | 05:37 06:17-06:57/40 | 04:46 05:59-06:28/29 | 04:37 06:13-06:27/14
| 16:41 15:12-15:36/24 19:36 20:34 19:23-20:01/38 | 21:24 21:43
30| 07:59 15:46-16:05/19 | 06:47 18:52-19:10/18 | 05:35 06:16-06:56/40 | 04:45 06:00-06:28/28 | 04:38 06:13-06:28/15
| 16:42 15:15-15:37/22 | 19:38 | 20:36 19:25-20:02/37 | 21:25 21:43

31| 07:58 15:45-16:08/23 | 06:45 18:51-19:09/18 | 04:44 06:01-06:28/27

|
| 16:44 15:16-15:36/20 | 19:40 | | 21:27
Sonnenscheinstunden | 249 273 | 367 | 420 | 495 | 511
Anzahl Minuten mit Schatten 741 912 80 1528 1502 459
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):

Tagim Monat ~ Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG _
9 e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender pro WEA

Berechnung: GBWEA: 1 - W9
- Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

[Juli | August | September | Oktober | November | Dezember

1]04:39 06:12-06:28/16 | 05:19 06:09-06:53/44 | 06:14 06:44-06:55/11 | 07:07 | 07:06 15:15-16:01/46 | 08:01 14:49-15:10/21
| 21:43 | 21:07 19:55-20:12/17 | 20:00 19:03-19:29/26 | 18:46 | 5 15:50

2| 04:39 06:12-06:29/17 | 05:21 06:09-06:53/44 | 06:15 06:48-06:51/3 | 07:09 | 8 15:50-15:58/8 08:03 14:49-15:08/19
| 21:42 | 21:05 19:54-20:13/19 | 19:58 19:03-19:28/25 | 18:44 | 3 15:15-15:49/34 | 15:49

3] 04:40 06:12-06:30/18 | 05:22 06:10-06:55/45 | 06:17 19:04-19:26/22 | 07:11 0 15:14-15:49/35 | 08:05 14:50-15:08/18
| 21:42 21:03 19:53-20:13/20 | 19:55 18:41 1 15:49

4| 04:41 06:11-06:30/19 | 05:24 06:11-06:56/45 | 06:19 19:04-19:22/18 | 07:13 2 15:14-15:48/34 | 08:06 14:51-15:07/16
| 21:41 21:02 19:52-20:13/21 | 19:53 18:39 9 15:48

5]04:42 06:10-06:31/21 | 05:26 06:12-06:56/44 | 06:21 19:05-19:21/16 | 07:15 4 15:13-15:47/34 | 08:07 14:52-15:07/15
| 21:41 | 21:00 19:52-20:14/22 | 19:50 | 18:36 74 | 15:47

6| 04:43 06:10-06:31/21 | 05:27 06:13-06:57/44 | 06:23 19:07-19:19/12 | 07:17 6 15:13-15:47/34 | 08:09 14:53-15:06/13
| 21:40 | 20:58 19:49-20:14/25 | 19:48 18:50-19:00/10 | 18:34 5 | 15:47

71 04:44 06:10-06:32/22 | 05:29 06:14-06:58/44 | 06:24 19:09-19:14/5 | 07:18 8 15:14-15:47/33 | 08:10 14:55-15:06/11
| 21:40 20:56 19:46-20:14/28 | 19:46 18:47-19:01/14 | 18:31 3 15:46

8| 04:45 06:10-06:33/23 | 05:31 06:17-07:00/43 | 06:26 18:46-19:02/16 | 07:20 0 15:14-15:45/31 | 08:11 14:56-15:05/9
| 21:39 20:54 19:45-20:14/29 | 19:43 18:29 1 14:52-15:02/10 | 15:46

9| 04:46 06:09-06:34/25 | 05:33 06:23-07:02/39 | 06:28 18:45-19:02/17 | 07:22 2 15:15-15:44/29 | 08:13 14:59-15:04/5
| 21:38 | 20:52 19:42-20:14/32 | 19:41 | 18:26 0 14:50-15:04/14 | 15:46

10 | 04:47 06:09-06:34/25 | 05:34 06:23-07:02/39 | 06:30 18:44-19:03/19 | 07:24 4 15:15-15:41/26 | 08:14
| 21:37 20:50 19:41-20:13/32 | 19:38 18:24 8 14:48-15:06/18 | 15:45

11 | 04:48 06:09-06:35/26 | 05:36 06:23-07:03/40 | 06:32 18:43-19:02/19 | 07:26 6 15:16-15:38/22 | 08:15
| 21:36 20:48 19:41-20:13/32 | 19:36 18:22 6 14:47-15:07/20 | 15:45

12| 04:49 06:08-06:35/27 | 05:38 06:24-07:04/40 | 06:33 18:43-19:02/19 | 07:28 | 8 15:17-15:36/19 | 08:16
| 21:35 | 20:46 19:39-20:11/32 | 19:33 | 18:19 | 4 14:45-15:08/23 | 15:45

13 | 04:51 06:08-06:36/28 | 05:40 06:24-07:04/40 | 06:35 18:43-19:01/18 | 07:30 | 9 15:18-15:35/17 | 08:17
| 21:34 | 20:43 19:33-20:10/37 | 19:31 | 18:17 | 3 14:44-15:08/24 | 15:45

14| 04:52 06:09-06:37/28 | 05:42 06:25-07:05/40 | 06:37 18:43-18:59/16 | 07:31 | 1 15:19-15:34/15 | 08:18
| 21:33 20:41 19:31-20:09/38 | 19:28 18:15 | 1 14:43-15:09/26 | 15:45

15 | 04:53 06:08-06:37/29 | 05:43 06:26-07:06/40 | 06:39 18:43-18:57/14 | 07:33 | 3 15:22-15:33/11 | 08:19
| 21:32 20:39 19:28-20:07/39 | 19:26 18:12 | 0 14:44-15:10/26 | 15:45

16 | 04:54 06:08-06:38/30 | 05:45 06:26-07:06/40 | 06:40 18:45-18:55/10 | 07:35 16:55-17:06/11 | 5 15:24-15:31/7 08:20
| 21:31 20:37 19:27-20:03/36 | 19:23 18:10 | 8 14:43-15:11/28 | 15:45

17 | 04:56 06:07-06:38/31 | 05:47 06:28-07:06/38 | 06:42 18:47-18:53/6 07:37 16:52-17:08/16 | 7 14:43-15:11/28 | 08:21
| 21:30 20:35 19:25-20:02/37 | 19:21 18:08 | 7 15:45

18 | 04:57 06:08-06:39/31 | 05:49 06:30-07:07/37 | 06:44 07:39 16:49-17:09/20 | 9 14:43-15:11/28 | 08:22
| 21:29 | 20:33 19:22-20:00/38 | 19:18 | 18:05 | 5 | 15:45

19 | 04:59 06:07-06:39/32 | 05:50 06:31-07:06/35 | 06:46 07:41 16:47-17:10/23 | 07:41 14:42-15:11/29 | 08:23
| 21:27 | 20:30 19:21-19:59/38 | 19:16 18:03 | 16:04 15:45

20 | 05:00 06:07-06:39/32 | 05:52 06:32-07:07/35 | 06:48 07:43 16:45-17:10/25 | 07:43 14:42-15:12/30 | 08:23
| 21:26 | 20:28 19:19-19:58/39 | 19:13 18:01 | 16:02 15:46

21| 05:01 06:07-06:40/33 | 05:54 06:34-07:08/34 | 06:49 07:45 16:44-17:11/27 14:43-15:12/29 | 08:24
| 21:25 20:26 19:16-19:55/39 | 19:11 17:58 16:01 15:46

22| 05:03 06:07-06:40/33 | 05:56 06:36-07:07/31 | 06:51 07:47 16:44-17:11/27 | 07:46 14:43-15:12/29 | 08:24
| 21:23 20:24 19:14-19:53/39 | 19:08 17:56 16:00 15:47

23| 05:04 06:07-06:39/32 | 05:58 06:37-07:07/30 | 06:53 07:49 16:43-17:11/28 | 07:48 14:43-15:12/29 | 08:25
| 21:22 | 20:21 19:13-19:50/37 | 19:06 | 17:54 16:34-16:41/7 | 15:58 | 15:47

24| 05:06 06:07-06:41/34 | 05:59 06:37-07:07/30 | 06:55 | 07:50 16:31-17:11/40 | 14:44-15:12/28 | 08:25
| 21:20 | 20:19 19:11-19:46/35 | 19:03 | 17:52 | | 15:48

25| 05:08 06:07-06:44/37 | 06:01 06:36-07:06/30 | 06:57 | 06:52 15:28-16:10/42 | 14:44-15:12/28 | 08:26
| 21:19 20:17 19:09-19:44/35 | 19:01 16:50 15:48

26 | 05:09 06:07-06:46/39 | 06:03 06:36-07:05/29 | 06:58 06:54 15:26-16:10/44 14:45-15:12/27 | 08:26
| 21:17 20:14 19:07-19:43/36 | 18:58 16:47 15:49

27 | 05:11 06:07-06:47/40 | 06:05 06:37-07:05/28 | 07:00 06:56 15:25-16:09/44 14:45-15:10/25 | 08:26
| 21:16 | 20:12 19:06-19:42/36 | 18:56 | 16:45 | | 15:50

28| 05:12 06:08-06:49/41 | 06:07 06:38-07:04/26 | 07:02 06:58 15:22-16:08/46 14:46-15:10/24 | 08:26
| 21:14 20:02-20:06/4 20:10 19:05-19:39/34 | 18:53 16:43 15:51

29 | 05:14 06:07-06:49/42 | 06:08 06:38-07:02/24 | 07:04 07:00 15:19-16:06/47 14:47-15:10/23 | 08:26
| 21:12 19:59-20:08/9 20:07 19:04-19:37/33 | 18:51 16:41 15:52

30| 05:16 06:08-06:51/43 | 06:10 06:40-07:01/21 | 07:06 | 07:02 15:17-16:05/48 | 14:48-15:10/22 | 08:27
| 21:11 19:57-20:10/13 | 20:05 19:04-19:35/31 | 18:48 | 16:39 | 15:52

31| 05:17 06:08-06:51/43 | 06:12 06:43-06:59/16 | | 07:04 15:17-16:03/46 | 08:27
| 21:09 19:56-20:11/15 | 20:03 19:03-19:32/29 | | 16:37 | 15:53

Sonnenscheinstunden | 513 | 460 | 382 | 328 | 258 | 232
Anzahl Minuten mit Schatten 959 2110 316 541 1003 127
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):

Tagim Monat ~ Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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17
4 Wind

Projekt: Lizenzierter Anwender: 1

Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG Z
e Am Westersielzug 11 Wind

DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender pro WEA

Berechnung: GBWEA: 2 - W14
- Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|3anuar  |Februar | Marz | Aprit Mai |Juni  |Juli |August |September | Oktober | NovembekDezember
110826 | 07:56 06:58 07:26-07:49/23 | 06:43 08:11-08:17/6 | 05:33 310439 0519 | 06:14 07:07 07:34-08:23/49 | 07:06 | O
15:55 16:47 17:4: 19:42 20:37 21:43 21:07 20:00 18:¢ 16:35
2 08:26 07:54 06:56 07:23-07:50/27 | 06:40 05:31 04:40 05:21 06:16 07:09 07:36-08:24/48 | 07:08
15:56 16:49 17:45 19:43 20:39 21:42 21:05 19:58 18: 16:33
3| 08:26 07:52 06:53 07:21-07:51/30 | 06:38 05:29 04:40 05:22 06:17 07:11 07:39-08:26/47 | 07:10
15:57 16:51 17:47 19:45 20:41 21:42 21:03 19:55 18:¢ 16:31
4| 08:26 07:51 06:51 07:19-07:50/31 | 06:35 05:27 04:41 05:24 06:19 07:13 07:40-08:26/46 | 07:12
15:58 16:53 17:49 19:47 20:43 21:41 21:02 19:53 18:39 16:29
5| 08:25 07:49 06:49 07:19-07:51/32 | 06:33 05:25 04:42 05:26 06:21 07:15 07:41-08:26/45 | 07:14
16:00 16:55 17:50 19:49 20:45 21:41 21:00 19:50 18:36 16:27
6 08:25 07:47 06:46 07:19-07:51/32 | 06:30 05:23 04:43 05:28 06:23 >
16:01 16:57 17:52 19:51 20:46 21:40 20:58 19:48
7 08:25 07:45 06:44 07:08-07:15/7 | 06:28 05:21 04:44 05:29 06:24
16:02 16:59 17:54 07:18-07:50/32 | 19:53 20:48 21:40 20:56 19:46
8| 08:24 07:43 06:41 07:06-07:17/11 | 06:25 05:19 04: 05:31 06:26 .
16:04 17:01 17:56 07:18-07:50/32 | 19:55 20:50 21:39 20:54 19:43 129 B
9| 08:23 07:41 06:39 07:03-07:49/46 | 06:23 05:17 04:46 05:33 06:28 07:22 07:54-08:26/32 | 07:22
16:05 17:03 17:58 19:56 20:52 21:38 20:52 19:41 18:27 16:20
10 | 08:23 07:39 06:37 07:01-07:48/47 | 06:21 05:15 04:47 05:35 06:30 07:24 07:55-08:25/30 | 07:24
16:07 17:05 18:06 19:58 20:54 21:37 20:50 19:38 18:. 16:18
11| 08:22 07:37 06:34 06:58-07:46/48 | 06:18 05:13 04:48 05:36 | 06:32 08:05-08:08/3 | 07:26 07:56-08:24/28 | 07:26
16:08 17:07 18:0. 20:00 20:55 21:36 20:48 | 19:36 18:. 16:16
12 | 08:21 07:35 06:32 06:56-07:45/49 | 06:16 05:11 04:49 05:38 | 06:33 07:59-08:13/14 | 07:28 07:58-08:23/25 | 07:28
16:10 17:09 18:0 20:02 20:57 21:35 20:46 19:33 18:19 16:15
13]0821 0733 06:29 06:53-07:43/50 | 06:13 05:10 0451 05140 | 06:35 07:57-08:16/19 | 07:30 08:01-08:22/21 | 07:29
16:11 17:11 18:06 20:04 20:59 21:34 20:44 19:31 18:17 16:13
14| 08:20 07:31 06:27 06:52-07:43/51 | 06:11 05:08 04:52 05:42 06:37 07:55-08:18/23 | 07:31 08:05-08:19/14 | 07:31
16:13 17:13 18:0: 20:06 21:01 21:33 20:41 19:28 18:15 16:11
15| 08:19 07:29 06:24 06:51-07:41/50 | 06:09 05:06 04:53 05:43 06:39 07:53-08:18/25 | 07:33 08:09-08:15/6 07:33
16:15 17:15 18:10 20:08 21:02 21:32 20:39 19:26 18:12 16:10
16 | 08:18 07:27 06:22 06:51-07:39/48 | 06:06 05:04 04:54 05:45 06:40 07:51-08:19/28 | 07:35 07:35
16:16 17:17 18:12 20:10 21:04 21:31 20:37 19:23 18:10 16:08
17 | 08:17 07:25 06:20 06:50-07:38/48 | 06:04 05:03 04:56 05:47 06:42 07:51-08:20/29 | 07:37 07:37
16:18 17:19 18:1 20:11 21:06 21:30 20:35 19:21 18:08 16:07
18| 08:16 07:23 06:17 06:51-07:37/46 | 06:02 05:01 04:57 05:49 06:44 07:50-08:20/30 | 07:39 07:39
16:20 17:21 18:1! 20:13 21:07 21:29 20:33 19:18 18:05 16:05
19 | 08:15 07:21 06:15 06:51-07:35/44 | 05:59 05:00 04:59 05:50 06:46 07:48-08:19/31 | 07:41 07:41
16:22 17:23 18:17 20:15 21:09 21:27 20:30 19:16 18:03 16:04
20| 08:13 07:18 06:12 06:54-07:01/7 | 05:57 04:58 05:00 05:52 06:48 07:48-08:20/32 | 07:43 07:43
16:23 17:25 18:19 07:03-07:34/31 | 20:17 21:11 21:26 20:28 19:13 18:01 16:02
21| 08:12 07:16 06:10 07:02-07:34/32 | 05:55 04:57 05:02 05:54 06:49 07:48-08:20/32 | 07:45 07:44
16:25 17:27 18:21 20:19 21:12 21:25 20:26 19:; 17:59 16:01
22| 08:11 07:14 06:07 07:02-07:34/32 | 05:53 04:55 05:03 05:56 06:51 07:48-08:19/31 | 07:47 07:46
16:27 17:29 18:2: 20:21 21:14 21:23 20:24 19:08 17:56 16:00 |
23| 08:10 07:12 06:05 07:01-07:33/32 | 05:50 04:54 05:05 05:58 06:53 07:39-07:44/5 | 07:49 07:48 08:25
16:29 17:31 18:25 20:23 21:15 21:22 20:21 19:06 07:47-08:18/31 | 17:54 15:58
24| 08:08 07:09 06:02 07:02-07:33/31 | 05:48 04:52 05:06 05:59 06:55 07:36-07:46/10 | 07:51 07:50
16:31 17:33 18:27 20:24 21:17 21:20 20:19 19:03 07:47-08:18/31 | 17:52 15:57
25| 08:07 07:07 06:00 07:01-07:32/31 | 05:46 04:51 05:08 06:01 06:57 07:34-08:19/45 | 06:52 07:52
16:33 17:35 18:28 20:26 21:18 21:19 20:17 19:01 16:50 15:56
26 | 08:05 07:05 05:57 07:02-07:31/29 | 05:44 04:50 05:09 06:03 06:58 07:33-08:20/47 | 06:54 07:53
16:35 17:37 18:30 20:28 21:20 21:17 20:14 18:. 16:48 15:55
27 | 08:04 07:03 07:34-07:44/10 | 05:55 07:02-07:30/28 | 05:41 04:48 05:11 06:05 07:00 07:33-08:21/48 | 06:56 07:55
16:37 17:39 18:32 20:30 21:21 21:16 20:12 . 16:45 15:54 15:50
28 | 08:02 07:00 07:30-07:47/17 | 05:52 07:03-07:29/26 | 05:39 04:47 05:12 06:07 07:02 07:32-08:21/49 | 06:58 07:57 08:26
16:39 17:41 18:34 20:32 21:23 21:14 20:10 18: 16:43 15:53
29 | 08:01 06:50 08:04-08:27/23 | 05:37 04:46 05:14 06:08 07:04 07:32-08:22/50 | 07:00 07:58
16:41 19:3¢ 20:34 21:24 21:12 20:07 18:! 16:41 15:52
30 | 07:59 06:47 08:05-08:25/20 | 05:35 04:45 05:16 06:10 07:06 07:32-08:23/51 | 07:02 08:00
16:43 19:3: | 20:36 21:25 B 21:11 20:05 | 18:48 16:39 | 15:51
31| 07:58 06:45 08:08-08:22/14 | 04:44 05:17 06:12 | 07:04 I
16:45 19:40 21:27 21:09 20003 | 16:37 1
Sonnenscheinstunden | 249 273 367 | 420 495 511 513 460 1382 328 1258
Anzahl Minuten mit Schatten 0 27 1120 6 0 0 o 0 664 500
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):

Tagim Monat ~ Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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17
4 Wind

—
Windeignungsgebiet Gormin

SHADOW - Kalender pro WEA

Berechnung: GBWEA: 3 - W15
Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar |Februar |Marz |April |Mai

108:26 07:56 06:58 05 42 07:13-07:39/26 | 05:33
15:55 16:46 17:43 20:37

2| 08:26 07:54 06:56 06 40 07:11-07:37/26 | 05:31
15:56 16:48 17:45 19:43 20:39

3 08:26 07:52 06:53 06 38 07:08-07:35/27 | 05:29
15:57 16:50 17:47 20:41

4] 08:26 07:51 06:51 05 35 07:07-07:34/27 | 05:27
15:58 16:52 17:48 20:43

5 08:25 07:49 06:49 06 33 07:06-07:30/24 | 05:25
16:00 16:55 17:50 19:49 20:45

6| 08:25 07:47 06:46 06 30 07:05-07:26/21 | 05:23
16:01 16:57 17:52 20:46

7| 08:25 07:45 06:44 06 28 07:05-07:26/21 | 05:21
16:02 16:59 17:54 19:53 20:48

8 08:24 07:43 06:41 06 25 07:05-07:25/20 | 05:19
16:04 17:01 17:56 20:50
9108:23 07:41 06:39 05 23 07:05-07:25/20 | 05:17
16:05 17:03 17:58 19:56 20:52

10 | 08:23 07:39 06:37 06:21 07:05-07:24/19 | 05:15
16:07 17:05 18:00 19:58 20:54

11 ] 08:22 07:37 06:34 06 18 07:05-07:23/18 | 05:13
16:08 17:07 18:02 20:55

12 | 08:21 07:35 06:32 06 16 07:07-07:22/15 | 05:11
16:10 17:09 18:04 20:57

13 ] 08:21 07:33 06:29 06 13 07:08-07:20/12 | 05:10
16:11 17:11 18:06 0:04 20:59

14| 08:20 07:31 06:27 06:11 07:11-07:15/4 | 05:08
16:13 17:13 18:08 20:06 1:01

15| 08:19 07:29 06:24 06:09 05:06
16:15 17:15 18:10 20:08 21:02

16 | 08:18 07:27 06:22 06:06 05:04
16:16 17:17 18:12 20:10 21:04

17 | 08:17 07:25 06:19 06:43-06:47/4 06:04 05:03
16:18 17:19 18:1 20:11 21:06

18 | 08:16 07:23 06:17 06:41-06:50/9 | 06:02 05:01
16:20 17:21 18:1! 20:13 21:07

19 | 08:15 07:21 06:15 06:38-06:51/13 | 05:59 05:00
16:22 17:23 18:1 20:15 21:09

20 | 08:13 07:18 06:12 06:36-06:52/16 | 05:57 04:58
16:23 17:25 18:1 20:17 21:11

21| 08:12 07:16 06:10 06:33-06:52/19 | 05:55 04:57
16:25 17:27 18:21 20:19 21:12

22 | 08:11 07:14 06:07 06:31-06:53/22 | 05:52 04:55
16:27 17:29 18:2 20:21 21:14

23| 08:10 07:12 06:05 06:28-06:52/24 | 05:50 04:54
16:29 17:31 18:25 20:23 21:15

24| 08:08 07:09 06:02 06:26-06:52/26 | 05:48 04:52
16:31 17:33 18:27 20:24 21:17

25 | 08:07 07:07 06:00 06:23-06:50/27 | 05:46 04:51
16:33 17:35 18:2¢ 20:26 21:18

26 | 08:05 07:05 05:57 06:21-06:50/29 | 05:44 04:50
16:35 17:37 18:30 20:28 21:20

27 | 08:04 07:03 05:55 06:20-06:49/29 | 05:41 04:48
16:37 17:39 18:3 20:30 21:21

28 | 08:02 07:00 05:52 06:20-06:46/26 | 05:39 04:47
16:39 17:41 18:34 20:32 21:23

29 | 08:01 06:50 07:21-07:44/23 | 05:37 04:46
16:41 19:36 20:34 21:24

30 | 07:59 06:47 07:20-07:42/22 | 05:35 04:45
16:43 19:3! 20:35 21:25

31| 07:58 06:45 07:20-07:41/21 04:44
16:44 19:40 21:27

Sonnenscheinstunden | 249 273 367 420 495
Anzahl Minuten mit Schatten 0 0 310 280

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

Tagim Monat ~ Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34
Schattenwurf-Immissionsgutachten Windpark Gérmin

Lizenzierter Anwender:

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

J Wind?”

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|3uni  |Juli |August | September |Oktober |NovembefDezember
04143 | 04:39 | 05:19 06 14 07:04-07:22/18 | 07:07 | 07:06 | 08:01
21:28  |21:43 | 21:07 18:46 [1635 | 15:50
04:42  [04:40 [ 05:21 oe 15 07:03-07:22/19 |07:09 [ 07:08 | 08:03
2129|2142 | 2105 19:58 18:44  [1633 | 1549
04:41 | 04:40 | 05:22 ue 17 07:03-07:23/20 |07:11 | 07:10 | 08:05
21:30 21:42 21:03 18:41 16:31 15:49
04:40 | 04:41 | 05:24 us 19 07:02-07:22/20 | 07:13 | 07:12 | 08:06
21:31 2141 | 21:02 1839 |16:29 | 15:48
04:39  |04:42 | 05:26 us 21 07:01-07:22/21 | 07:15 | 07:14 | 08:07
21:32  |21:41 | 21:00 19:50 1836 |16:27 | 1547
04:39 | 04:43 | 05:28 06:23 07:02-07:22/20 | 07:47 | 07:46 | 08:09
21:33 | 21140 | 20:58 1834 [16:25 | 15:47
04:38 | 04:44 | 05:29 0624 07:0207:26/24 | 0718 | 0718 | 08:10
21:34 | 21:40 | 20:56 19:46 1831 [16:23 | 1546
04:37 | 04:45 | 05:31 06:26 07:01-07:28/27 | 07:20 | 07:20 | 08:11
2135|2139 | 20:54 18:29 [16:22 | 15146
04:37 | 04:46 | 05:33 06:28 07:02-07:29/27 [07:22 | 07:22 | 08:13
21:36 | 2138 | 20:52 19:41 18:26 [ 16:20 | 15:46
04:36 | 04:47 | 05:35 os 30 07:04-07:30/26 | 07:24 | 07:24 | 08:14
2137|2137 | 20:50 9:38 1824 [16:18 | 1545
04:36 | 04:48 | 05:36 ae 32 07:05-07:31/26 |07:26 | 07:26 | 08:15
21:38 | 2136 | 20148 1822 [16:16 | 1545
04:35 | 04:49 | 05:38 ne 33 07:12-07:32/20 |07:28 | 07:28 | 08:16
21:39 2135 | 20146 1819 [16:14 | 1545
04:35 | 0451 | 05:40 06 35 07:11-07:33/22 |07:30 [ 07:29 | 08:17
21:40 | 2134 | 20143 18:17 [16:13 | 1545
04:35 | 04:52 | 05:42 ue 137 07:11-07:34/23 [07:31 | 07:31 | 08118
21:40 2133 | 20:41 19:28 18:15  [16:11 | 15145
04:35 | 04:53 | 05:43 06 39 07:09-07:35/26 |07:33 | 07:33 | 08:19
2141|2132 | 20:39 9:26 1812 [16:10 | 1545
04:34 | 04:54 | 05:45 ns 40 07:09-07:37/28 | 07:35 | 07:35 | 08:20
21:41 21:31 20:37 18:10 16:08 15:45
04:34 04:56 05:47 06 42 07:09-07:38/29 | 07:37 07:37 08:21
21:42 2130|2035 18:08 | 16:07 | 1545
04:34 | 04557 | 05:49 06'44 07:11-07:39/28 | 07:39 [ 07:39 | 08:22
2142|2129 | 20:33 19:18 18:05 | 16:05 | 15:45
04:34 | 04:59 | 05:50 06:46 07:12-07:38/26 | 07:41 | 07:41 | 08:22
21:43 2127 | 20:30 19:16 18:03 | 16:04 | 1545
04:3¢ | 05:00 | 05:52 ne 48 07:14-07:38/24 |07:43 | 07:43 | 08:23
2143|2126 | 20:28 9:13 18:01 [16:02 | 15146
04:34 05:01 05:54 06 49 07:16-07:38/22 | 07:45 07:44 08:24
21:43 21:25 20:26 17:58 16:01 15:46
04:35 05:03 05:56 UG 51 07:18-07:38/20 | 07:47 07:46 08:24
21:43 2123 | 20:24 17:56 [ 16:00 | 15:47
04:35 | 05:04 | 05:58 06 53 07:20-07:36/16 | 07:49 | 07:48 | 08:25
2144 2122|2021 19:06 17:54 [ 1558 | 15:47
04:35 | 05:06 | 05:59 06 55 07:21-07:35/14 | 07:50 | 07:50 | 08:25
21144 2120 | 20:19 17:52  [1557 | 15148
04:36 05:08 06:01 EIG 57 07:23-07:34/11 | 06:52 07:52 08:26
2144|2119 | 20:07 16:50 [ 15556 | 15:48
04:36 05:09 06:03 [)6'58 07:25-07:31/6 06:54 07:53 08:26
21:44 21:17 20:14 18:58 16:47 15:55 15:49
04:36 | 05:11 | 06:05 07:00 06:56 | 07:55 | 08:26
21:44  |21:16 | 20:12 18:56 16:45 | 15:54 | 15:50
0437 | 05:12 06:07 07:02 06:58 | 07:57 | 08:26
2143 | 21014 18:53 16:43  [15:53 | 15:51
04:37 | 05:14 ue os 07:11-07:17/6 | 07:04 07:00 | 07:58 | 08:26
2143|2112 0:07 8:51 16:41  [15:52 | 15:52
04:38 05:16 06 10 07:08-07:20/12 | 07:06 07:02 08:00 08:27
2143|2111 8:48 16:39 [ 1551 | 1553
05:17 06 12 07:06-07:22/16 07:04 08:27
21:09 16:37 15:54
511 513 160 382 328 258 232
[ 0 0 %) 563 0 0 0
Zeit wie hr):

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

aspos0813:52/64 - WINAPRO .

Seite 89 von 116
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4 Wind

Projekt: Lizenzierter Anwender:
indei i ormi 117-Wind GmbH & Co. KG %
Windeignungsgebiet Gormin Wind

Am Westersielzug 11
DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender pro WEA

Berechnung: GBWEA: 4 - W16
- Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Marz | April | Mai | Juni

1]08:26 | 07:56 | 06:58 | 06:43 | 05:33 06:25-06:59/34 | 04:43 05:53-06:35/42
| 15:55 | 16:47 | 17:43 | 19:42 | 20:37 | 21:28

2]08:26 | 07:54 | 06:56 | 06:40 | 05:31 06:25-06:59/34 | 04:42 05:53-06:35/42
|15:56 | 16:49 | 17:45 | 19:43 | 20:39 | 21:29

3] 08:26 | 07:52 | 06:53 | 06:38 | 05:29 06:18-06:58/40 | 04:41 05:53-06:34/41
|15:557 | 16:51 | 17:47 | 19:45 | 20:41 | 21:30

4]08:26 | 07:51 | 06:51 | 06:35 | 05:27 06:15-06:57/42 | 04:40 05:54-06:34/40
|15:58 | 16:53 | 17:49 | 19:47 | 20:43 | 21:31

5]08:25 | 07:49 | 06:49 | 06:33 | 05:25 06:13-06:55/42 | 04:39 05:54-06:33/39
|16:00 | 16:55  |17:50 | 19:49 | 20:45 | 21:32

6| 08:25 | 07:47 | 06:46 | 06:30 | 05:23 06:11-06:54/43 | 04:39 05:53-06:32/39
| 16:01 | 16:57 | 17:52 | 19:51 | 20:46 | 21:34

7] 08:25 | 07:45 | 06:44 | 06:28 | 05:21 06:10-06:54/44 | 04:38 05:54-06:32/38
|16:02 | 16:59 | 17:54 | 19:53 | 20:48 | 21:35

8 08:24 | 07:43 | 06:41 | 06:25 | 05:19 06:10-06:54/44 | 04:37 05:54-06:31/37
|16:04 | 17:01 | 17:56 | 19:55 | 20:50 | 21:35

9| 08:24 | 07:41 | 06:39 | 06:23 | 05:17 06:09-06:53/44 | 04:37 05:55-06:31/36
|16:05  |17:03 | 17:58 | 19:56 | 20:52 | 21:36

10 | 08:23 | 07:39 | 06:37 | 06:21 06:51-06:54/3 | 05:15 06:08-06:52/44 | 04:36 05:55-06:30/35

|16:07  [17:05  |18:00 | 19:58 20:54 | 21:37

11]08:22 | 07:37 | 06:3¢ | 06:18 06:45-06:57/12 |05:13 06:07-06:51/44 | 04:36 05:55-06:28/33
|16:08  |17:07  |18:02 | 20:00 20:55 | 21:38

120821 |07:35 | 06:32 | 06:16 06:44-06:59/15 |05:11 06:06-06:51/45 | 04:35 05:55-06:29/34
|16:10  [17:09  |18:04 | 20:02 20:57 | 21:39

130821  |07:33 | 06:29 | 06:13 06:43-07:01/18 |05:10 06:02-06:50/48 | 04:35 05:56-06:29/33
|16:11  [17:11  |18:06 | 20:04 20:59 | 21:40

|
|
|
|
|
I
14]08:20 | 07:31 | 06:27 | 06:11 06:38-07:02/24 |05:08 06:01-06:49/48 | 04:35 05:55-06:29/34
|16:13  |17:13  |18:08 | 20:06 | 21:01 | 21:40
15]08:19 | 07:29 | 06:24 | 06:09 06:36-07:03/27 |05:06 05:59-06:47/48 | 04:35 05:56-06:29/33
|
|
|
|
|
|

|16:15 | 17:15 | 18:10 | 20:08 21:02 | 21:41

16 | 08:18 | 07:27 | 06:22 | 06:06 06:34-07:05/31 | 05:04 05:58-06:46/48 | 04:34 05:56-06:29/33
| 16:16 | 17:17 | 18:12 | 20:10 21:04 | 21:41

17 | 08:17 | 07:25 | 06:20 | 06:04 06:33-07:04/31 | 05:03 05:56-06:42/46 | 04:34 05:56-06:29/33
|16:18 | 17:19 | 18:13 | 20:11 21:06 | 21:42

18 | 08:16 | 07:23 | 06:17 | 06:02 06:32-07:05/33 | 05:01 05:56-06:39/43 | 04:34 05:57-06:29/32

|16:20  |17:21 | 1815 | 20:13 | 21:07 | 21:42

19 | 08:15 | 07:21 | 06:15 | 05:59 06:32-07:05/33 | 05:00 05:55-06:39/44 | 04:34 05:57-06:29/32
| 16:22 | 17:23 | 18:17 | 20:15 | 21:09 | 21:43

20 | 08:13 | 07:18 | 06:12 | 05:57 06:32-07:05/33 | 04:58 05:55-06:39/44 | 04:34 05:58-06:31/33
| 16:23 | 17:25 | 18:19 | 20:17 | 21:11 | 21:43

21| 08:12 | 07:16 | 06:10 | 05:55 06:31-07:04/33 | 04:57 05:54-06:39/45 | 04:34 05:58-06:31/33
116:25  |17:27 | 18:221 | 20:19 | 21:12 | 21:43

22| 08:11 | 07:14 | 06:07 | 05:53 06:30-07:04/34 | 04:55 05:53-06:38/45 | 04:35 05:58-06:31/33
|16:27 | 17:29 | 18:23 | 20:21 | 21:14 | 21:44

23 | 08:10 | 07:12 | 06:05 | 05:50 06:30-07:04/34 | 04:54 05:53-06:38/45 | 04:35 05:58-06:30/32
|16:29 | 17:31 | 18:25 | 20:23 | 21:15 | 21:44

24 | 08:08 | 07:10 | 06:02 | 05:48 06:30-07:03/33 | 04:52 05:53-06:38/45 | 04:35 05:59-06:31/32
|16:31  |17:33 | 18:27 | 20:24 | 21:17 | 21:44

25 | 08:07 | 07:07 | 06:00 | 05:46 06:30-07:02/32 | 04:51 05:53-06:38/45 | 04:36 05:59-06:31/32
|16:33 | 17:35 | 18:28 | 20:26 | 21:18 | 21:44

26 | 08:05 | 07:05 | 05:57 | 05:44 06:29-07:01/32 | 04:50 05:53-06:38/45 | 04:36 05:58-06:31/33
|16:35  |17:37 | 18:30 | 20:28 | 21:20 | 21:44

27 | 08:04 | 07:03 | 05:55 | 05:41 06:28-07:01/33 | 04:48 05:52-06:37/45 | 04:36 05:59-06:32/33
|16:37 | 17:39 | 18:32 | 20:30 | 21:21 | 21:44

2810802 |07:00 |05:52 | 05:39 06:27-07:01/34 |04:47 05:52-06:36/44 | 04:37 05:59-06:32/33
|16:39 | 17:41 | 18:34 | 20:32 | 21:23 | 21:44

29 | 08:01 | | 06:50 | 05:37 06:27-07:00/33 | 04:46 05:52-06:36/44 | 04:38 05:59-06:32/33
| 16:41 | | 19:36 | 20:34 | 21:24 | 21:43

30 | 07:59 | | 06:47 | 05:35 06:26-07:00/34 | 04:45 05:53-06:37/44 | 04:38 06:00-06:33/33
| 16:43 | | 19:38 | 20:36 | 21:25 | 21:43

31|07:58 | 106:45 | | 04:44 05:53-06:36/43 |
116:45 | 119:40 | | 21:27 |

Sonnenscheinstunden | 249 | 273 | 367 | 420 | 495 | 511
Anzahl Minuten mit Schatten 0 0 0 592 1359 1046
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):

Tagim Monat ~ Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 25/08/2018 13:52 / 65 Wi nd PRO .
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A

Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender pro WEA

Berechnung: GBWEA: 4 -
Voraussetzungen fiir Berechnung des Schattenwurfs

| 3uli

1]04:39
| 21:43

2 | 04:40
| 21:42

3 | 04:40
| 21:42
4] 04:41
| 21:41
5| 04:42
| 21:41

6 | 04:43
| 21:40

7 | 04:44
| 21:40

8 | 04:45
| 21:39

9 | 04:46
| 21:38

10 | 04:47
| 21:37

11 | 04:48
| 21:36

12 | 04:49
| 21:35

13 | 04:51
| 21:34

14 | 04:52
| 21:33

15 | 04:53
| 21:32

16 | 04:54
| 21:31

17 | 04:56
| 21:30

18 | 04:57
| 21:29

19 | 04:59
| 21:27

20 | 05:00
| 21:26

21 | 05:01
| 21:25

22 | 05:03
| 21:23

23 | 05:04
| 21:22

24 | 05:06
| 21:20

25 | 05:08
| 21:19

26 | 05:09
| 21:17
27| 05:11
| 21:16

28 | 05:12
| 21:14

29 | 05:14
| 21:12

30 | 05:16
| 21:11

31| 05:17
| 21:09

Sonnenscheinstunden | 513
Anzahl Minuten mit Schatten

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

Tag im Monat  Sonnenaufgang

W16

05:59-06:33/34
06:00-06:34/34
06:00-06:35/35
05:59-06:36/37
06:00-06:37/37
06:00-06:38/38
06:00-06:39/39
06:00-06:40/40
06:00-06:41/41
06:00-06:42/42
06:00-06:43/43
06:01-06:43/42
06:01-06:44/43
06:02-06:45/43
06:02-06:46/44
06:02-06:46/44
06:02-06:46/44
06:03-06:48/45
06:03-06:48/45
06:03-06:48/45
06:04-06:49/45
06:04-06:49/45
06:04-06:49/45
06:05-06:49/44
06:05-06:49/44
06:07-06:50/43
06:07-06:54/47
06:09-06:57/48
06:10-06:58/48
06:12-07:00/48

06:14-07:00/46

1318

(S5:MM)

Sonnenuntergang (SS:MM)

| August
5:19 06:18-07:02/44
5:21 06:18-07:02/44
5:22 06:18-07:03/45
5:24 06:19-07:04/45
5:26 06:20-07:04/44
5:28 06:21-07:04/43
5:29 06:21-07:04/43
5:31 06:23-07:05/42
05:33 06:25-07:06/41
05:35 06:28-07:06/38
05:36 06:34-07:07/33
| 05:38 06:34-07:08/34
| 05:40 06:34-07:07/33
| 05:42 06:34-07:08/34
| 05:43 06:35-07:08/33
| 05:45 06:35-07:07/32
| 05:47 06:36-07:08/32
| 05:49 06:37-07:09/32
| 05:50 06:36-07:09/33
| 05:52 06:36-07:09/33
5:54 06:36-07:10/34
5:56 06:35-07:09/34
5:58 06:35-07:09/34
5:59 06:35-07:09/34
6:01 06:35-07:08/33
6:03 06:35-07:07/32
6:05 06:36-07:06/30
6:07 06:38-07:05/27
6:08 06:39-07:03/24
6:10 06:42-07:01/19

6:12 06:44-06:58/14

1073

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

DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Apr Mai

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

Jun

4 Wind?

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

Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

| September | Oktober |NovembefDezember
| 06:14 06:44-06:56/12 | 07:07 | 07:06 | 08:02
| 20:00 |18:46 | 16:35 | 15:50
| 06:16 06:49-06:52/3 | 07:09 | 07:08 | 08:03
| 19:58 | 18:44 | 16:33 | 15:49
| 06:17 |07:11 | 07:10 | 08:05
| 19:55 |18:41 | 16:31 | 15:49
| 06:19 | 07:13 | 07:12 | 08:06
| 19:53 |18:39 | 16:29 | 15:48
| 06:21 | 07:15 | 07:14 | 08:07
| 19:50 |18:36 | 16227 | 15:47
| 06:23 | 07:17 | 07:16 | 08:09
| 19:48 | 18:34 | 16:25 | 15:47
| 06:24 | 07:18 | 07:18 | 08:10
| 19:46 |18:31 | 16:23 | 15:46
| 06:26 |07:20  |07:20 | 08:12
] 19:43 |18:29 | 16:22 | 15:46
| 06:28 ]07:22  |07:22 | 08:13
| 19:41 |18:27 | 16:20 | 15:46
| 06:30 |07:24 | 07:24 | 08:14
] 19:38 |18:24 | 16:18 | 15:45
| 06:32 |07:26 | 07:26 | 08:15
119:36 |18:22 | 16:16 | 15:45
1 06:33 |07:28 | 07:28 | 08:16
1 19:33 |18:19 | 16:15 | 15:45
| 06:35 |07:30 | 07:29 | 08:17
119:31 |18:17 | 16:13 | 15:45
| 06:37 |07:31 | 07:31 | 08:18
| 19:28 |18:15 | 16:11 | 15:45
| 06:39 | 07:33 | 07:33 | 08:19
| 19:26 |18:12 | 16:10 | 15:45
| 06:40 | 07:35 | 07:35 | 08:20
| 19:23 | 18:10 | 16:08 | 15:45
| 06:42 | 07:37 | 07:37 | 08:21
] 19:21 | 18:08 | 16:07 | 15:45
| 06:44 |07:39 | 07:39 | 08:22
] 19:18 | 18:05 | 16:05 | 15:45
| 06:46 |07:41 | 07:41 | 08:23
| 19:16 | 18:03 | 16:04 | 15:45
| 06:48 |07:43 | 07:43 | 08:23
119:13 | 18:01 | 16:02 | 15:46
| 06:49 | 07:45 | 07:44 | 08:24
| 19:11 | 17:59 | 16:01 | 15:46
| 06:51 | 07:47 | 07:46 | 08:24
| 19:08 |17:56 | 16:00 | 15:47
| 06:53 | 07:49 | 07:48 | 08:25
| 19:06 |17:54 | 15:58 | 15:47
| 06:55 |07:51 | 07:50 | 08:25
| 19:03 |17:52 | 15:57 | 15:48
| 06:57 |06:52 | 07:52 | 08:26
| 19:01 |16:50 | 15:56 | 15:48
| 06:58 | 06:54 | 07:53 | 08:26
| 18:58 | 16:47 | 15:55 | 15:49
| 07:00 | 06:56 | 07:55 | 08:26
| 18:56 |16:45 | 15:54 | 15:50
| 07:02 | 06:58 | 07:57 | 08:26
| 18:53 |16:43 | 15:553 | 15:51
| 07:04 |07:00 | 07:58 | 08:27
| 18:51 | 16:41 | 15:52 | 15:52
| 07:06 | 07:02 | 08:00 | 08:27
| 18:48 | 16:39 | 15:51 | 15:53
| |07:04 | | 08:27
| |16:37 | | 15:54
| 382 | 328 | 258 | 232
15 0 0
zeit wie jahr):

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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4 Wind

Projekt: Lizenzierter Anwender:
indei i ormi 117-Wind GmbH & Co. KG %
Windeignungsgebiet Gormin Wind

Am Westersielzug 11
DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender pro WEA

Berechnung: GBWEA: 5 - W17
- Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar | Februar | Marz | April | Mai | Juni
1]08:26 09:20-10:45/85 | 07:56 08:35-09:14/39 | 06:58 | 06:43 | 05:33 | 04:43
| 15:55 10:51-11:23/32 | 16:47 117:43  |19:42 | 20:37 | 21:28
2]08:26 09:21-10:45/84 | 07:54 08:34-09:13/39 | 06:56 | 06:40 | 05:31 | 04:42
| 15:56 10:52-11:24/32 | 16:49 117:45 | 19:43 | 20:39 | 21:29
3]08:26 09:21-10:45/84 | 07:52 08:35-09:10/35 | 06:53 | 06:38 | 05:29 | 04:41
| 15:57 10:52-11:23/31 | 16:51 |17:47 | 1945 | 20:41 | 21:30
4]08:26 09:22-10:46/84 | 07:51 08:35-09:01/26 | 06:51 | 06:35 | 05:27 | 04:40
| 15:58 10:53-11:24/31 | 16:53 117:49  |19:47 | 2043 | 21:31
508:25 09:22-10:45/83 | 07:49 08:35-08:58/23 | 06:49 | 06:33 | 05:25 | 04:40
| 16:00 10:54-11:24/30 | 16:55 | 17:50 | 19:49 | 20:45 | 21:32
6] 08:25 09:23-10:46/83 | 07:47 08:36-08:53/17 | 06:46 | 06:30 | 05:23 | 04:39
| 16:01 10:55-11:24/29 | 16:57 |17:52 | 19:51 | 20:46 | 21:33
7] 08:25 09:23-10:46/83 | 07:45 08:37-08:53/16 | 06:44 | 06:28 | 05:21 | 04:38
| 16:02 10:55-11:24/29 | 16:59 117:54 | 19:53 | 20:48 | 21:35
8] 08:24 09:23-10:45/82 | 07:43 08:38-08:52/14 | 06:41 | 06:25 | 05:19 | 04:37
| 16:04 10:56-11:24/28 | 17:01 117:56 | 19:55 | 20:50 | 21:35
9| 08:24 09:23-10:13/50 10:57-11:23/26 | 07:41 08:40-08:50/10 | 06:39 | 06:23 | 05:17 | 04:37
| 16:05 10:14-10:45/31 | 17:03 117:58 | 19:56 | 20:52 | 21:36

10 | 08:23 09:25-10:14/49 10:58-11:23/25 | 07:39 08:44-08:47/3 | 06:37 | 06:21 | 05:15 | 04:36
| 16:07 10:18-10:45/27 | 17:05 118:00  |19:58 | 20:54 | 21:37

11 | 08:22 09:25-10:13/48 11:00-11:24/24 | 07:37 | 06:34 | 06:18 | 05:13 | 04:36
| 16:08 10:23-10:45/22 | 17:07 118:02 | 20:00  |20:55 | 21:38
12 | 08:21 09:26-10:12/46 11:01-11:23/22 | 07:35 | 06:32 | 06:16 | 05:11 | 04:36
| 16:10 10:25-10:44/19 | 17:09 118:04  [20:02 | 20:57 | 21:39

13 | 08:21 09:26-10:04/38 11:02-11:22/20 | 07:33 | 06:29 | 06:13 | 05:10 | 04:35
| 16:11 10:31-10:43/12 | 17:11 | 18:06 | 20:04 | 20:59 | 21:40

14 | 08:20 08:59-09:05/6 10:33-10:40/7 | 07:31 | 06:27 | 06:11 | 05:08 | 04:35
| 16:13 09:27-10:02/35 11:03-11:21/18 | 17:13 | 18:08 | 20:06 | 21:01 | 21:40

15 | 08:19 08:57-09:06/9 11:05-11:20/15 | 07:29 | 06:24 | 06:09 | 05:06 | 04:35
| 16:15 09:27-10:01/34 | 17:15 118:10  [20:08  |21:02 | 21:41

16 | 08:18 08:53-09:08/15 09:53-10:00/7 | 07:27 | 06:22 | 06:06 | 05:04 | 04:34
| 16:16 09:28-09:52/24 11:08-11:18/10 17:17 | 18:12 | 20:10 | 21:04 | 21:41

17 | 08:17 08:52-09:10/18 07:25 | 06:20 | 06:04 | 05:03 | 04:34
| 16:18 09:29-09:52/23 17:19 | 18:13 | 20:11 | 21:06 | 21:42

18 | 08:16 08:51-09:11/20 07:23 106:17 | 06:02 | 05:01 | 04:34
| 16:20 09:30-09:51/21 17:21 | 18:15 | 20:13 | 21:07 | 21:42

19 | 08:15 08:49-09:12/23 07:21 | 06:15 | 05:59 | 05:00 | 04:34
| 16:22 09:31-09:48/17 17:23 | 18:17 | 20:15 | 21:09 | 21:43
20 | 08:13 08:47-09:13/26 07:18 | 06:12 | 05:57 | 04:58 | 04:34
20:17 |:21:11 | 21:43

|
|
|
|
|
|
|
I
| 16:24 09:33-09:45/12 | 17:25 | 18:19
|
|
|
I
|
|
|
|

|
21| 08:12 08:46-09:13/27 07:16 | 06:10 | 05:55 | 04:57 | 04:35
| 16:25 09:35-09:42/7 17:27 11821 |20:19  |21:12 | 21:43
22| 08:11 08:45-09:14/29 07:14 | 06:07 | 05:53 | 04:55 | 04:35
| 16:27 17:29 118223 [20:21  |21:14 | 21:43
23 | 08:10 08:44-09:14/30 07:12 |06:05 | 05:50 | 04:54 | 04:35
| 16:29 17:31 |18:225  |20:23  |21:15 | 21:44
24| 08:08 08:44-09:15/31 07:10 |06:02 | 0548 | 04:52 | 04:35
| 16:31 17:33 11827  |20:224  |21:17 | 21:44
25 | 08:07 08:41-09:15/34 | 07:07 |06:00 |05:46 | 04:51 | 04:36
| 16:33 | 17:35 |18:229  |20:26  |21:18 | 21:44
26 | 08:05 08:39-09:16/37 | 07:05 ] 05:57 0544 | 04:50 | 04:36
| 16:35 | 17:37 |18:30 |20:28  |21:220 | 21:44
27| 08:04 08:37-09:16/39 | 07:03 ]05:55 | 05:41 | 04:48 | 04:36
| 16:37 | 17:39 |18:32  |20:30 |21:21 | 21:44
28| 08:02 08:36-09:16/40 | 07:00 ]05:52 | 05:30 | 04:47 | 04:37
| 16:39 | 17:41 |18:3¢  |20:32  |21:23 | 21:44

29| 08:01 08:35-09:15/40 ]06:50 | 05:37 | 04:46 | 04:38
| 16:41 |19:36  |20:3¢  |21:24 | 21:43
30 | 07:59 08:35-09:16/41 ]06:47 | 05:35 | 04:45 | 04:38

|
|
|
| 16:43 | | 19:38 | 20:36 | 21:25 | 21:43
|
|
|

31 | 07:58 08:35-09:15/40 106:45 | | 04:44 |
| 16:45 | 19:40 | | 21:27 |
Sonnenscheinstunden | 249 273 | 367 | 420 | 495 {511
Anzahl Minuten mit Schatten 2104 222 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):

Tagim Monat ~ Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 25/08/2018 13:52 / 67 Wi nd PRO .
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A

Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender pro WEA
Berechnung: GBWEA: 5 - W17

Voraussetzungen fiir Berechnung des Schattenwurfs

Lizenzierter Anwender:

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

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

4 Wind?

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Jul Aug Sep Okt Nov Dez
1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Jan Feb Mar Apr Mai

Betriebsdauer je Sektor

Jun

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Juli |August | SeptembgOktober |November | Dezember
1]04:39 | 05:19 | 06:14 | 07:07 | 07:06 08:12-08:17/5 | 08:01 09:07-09:55/48 10:42-11:06/24
|21:43 | 21:07  [20:00 |18:46 | 16:35 | 15:50 10:05-10:27/22
2 | 04:40 | 05:21 | 06:16 | 07:09 | 07:08 08:09-08:20/11 | 08:03 09:07-09:56/49 10:04-10:27/23
| 21:42 | 21:05 | 19:58 | 18:44 | 16:33 | 15:49 10:01-10:03/2 10:41-11:06/25
3] 04:40 | 05:22 | 06:17 | 07:11 | 07:10 08:07-08:22/15 | 08:05 09:07-09:57/50 10:41-11:08/27
|21:42  |21:03 | 19:55 | 18:41 | 16:31 | 15:49 09:59-10:29/30
4] 04:41 | 05:24 | 06:19 | 07:13 | 07:12 08:06-08:22/16 | 08:06 09:07-10:29/82
|21:41 | 21:02  |19:53 | 18:39 | 16:29 | 15:48 10:40-11:08/28
5| 04:42 | 05:26 | 06:21 | 07:15 | 07:14 08:05-08:23/18 | 08:07 09:08-10:31/83
| 21:41 | 21:00 | 19:50 | 18:36 | 16:27 | 15:48 10:41-11:09/28
6] 04:43 | 05:28 | 06:23 | 07:17 | 07:16 08:06-08:30/24 | 08:09 09:08-10:31/83
|21:40  |20:58 | 19448 | 18:34 | 16:25 | 15:47 10:40-11:10/30
7 104:44 | 05:29 | 06:24 | 07:18 | 07:18 08:06-08:32/26 | 08:10 09:09-10:32/83
|21:40 | 20:56 | 19:46  |18:31 | 16:23 | 15:46 10:41-11:11/30
8| 04:45 | 05:31 | 06:26 | 07:20 | 07:20 08:05-08:42/37 | 08:11 09:09-10:33/84
|21:39  ]20:54 | 19:43 | 1829 | 16:22 | 15:46 10:40-11:11/31
9 | 04:46 | 05:33 | 06:28 | 07:22 | 07:22 08:05-08:44/39 | 08:13 09:10-10:34/84
|21:38 | 20:52 | 19:41 | 18:27 | 16:20 | 15:46 10:41-11:13/32
10 | 04:47 | 05:35 | 06:30 | 07:24 | 07:24 08:05-08:45/40 | 08:14 09:10-10:35/85
|21:37  ]20:50 [ 19:38 [ 18:24 | 16:18 | 15:45 10:41-11:13/32
11 | 04:48 | 05:36 | 06:32 | 07:26 | 07:26 08:06-08:46/40 | 08:15 09:11-10:35/84
|21:36  |20:48 | 19:36 | 18:22 | 16:16 | 15:45 10:41-11:13/32
12 | 04:49 | 05:38 | 06:33 | 07:28 | 07:28 08:06-08:47/41 | 08:16 09:11-10:35/84
|21:35 | 20:46  |19:33  |18:19 | 16:15 | 15:45 10:41-11:14/33
13 | 04:51 | 05:40 | 06:35 | 07:30 | 07:29 08:07-08:47/40 | 08:17 09:11-10:36/85
| 21:34 | 20:44 | 19:31 | 18:17 | 16:13 | 15:45 10:42-11:14/32
14 | 04:52 | 05:42 | 06:37 | 07:31 | 07:31 08:09-08:49/40 | 08:18 09:12-10:37/85
|21:33 | 20:41 | 19:28 | 18:15 | 16:11 | 15:45 10:42-11:15/33
15 | 04:53 | 05:43 | 06:39 | 07:33 | 07:33 08:10-08:49/39 | 08:19 09:12-10:37/85
|21:32 | 20:39  [19:26 | 18:12 | 16:10 | 15:45 10:42-11:15/33
16 | 04:55 | 05:45 | 06:40 | 07:35 | 07:35 08:12-08:49/37 | 08:20 09:13-10:38/85
|21:31  |20:37 | 19:23 | 18:10 | 16:08 | 15:45 10:43-11:16/33
17 | 04:56 | 05:47 | 06:42 | 07:37 | 07:37 08:15-08:49/34 | 08:21 09:14-10:38/84
|21:30 | 20:35  [19:21 | 18:08 | 16:07 | 15:45 10:43-11:17/34
18 | 04:57 | 05:49 | 06:44 | 07:39 | 07:39 08:18-08:49/31 | 08:22 09:14-10:39/85
| 21:29 | 20:33 | 19:18 | 18:05 | 16:05 | 15:45 10:44-11:18/34
19 | 04:59 | 05:51 | 06:46 | 07:41 | 07:41 08:19-08:49/30 | 08:23 09:15-10:40/85
| 21:27 | 20:30 | 19:16 | 18:03 | 16:04 | 15:45 10:45-11:18/33
20 | 05:00 | 05:52 | 06:48 | 07:43 | 07:43 08:20-08:49/29 | 08:23 09:15-10:40/85
| 21:26 | 20:28 | 19:13 | 18:01 | 16:02 | 15:46 10:44-11:18/34
21| 05:02 | 05:54 | 06:49 | 07:45 | 07:44 08:22-08:49/27 | 08:24 09:16-10:41/85
| 21:25 | 20:26 | 19:11 | 17:59 | 16:01 09:11-09:18/7 | 15:46 10:45-11:19/34
22| 05:03 | 05:56 | 06:51 | 07:47 | 07:46 08:23-08:49/26 | 08:24 09:16-10:41/85
| 21:23 | 20:24 | 19:08 | 17:56 | 16:00 09:09-09:21/12 | 15:47 10:45-11:19/34
23 | 05:05 | 05:58 | 06:53 | 07:49 | 07:48 08:26-08:49/23 | 08:25 09:17-10:42/85
|21:22 | 20:221  [19:06  |17:54 | 15:58 09:08-09:25/17 | 15:47 10:46-11:20/34
24 | 05:06 | 05:59 | 06:55 | 07:51 | 07:50 08:28-08:48/20 | 08:25 09:17-10:42/85
|21:20  |20:19 | 19:03 | 17:52 | 15:57 09:08-09:28/20 | 15:48 10:46-11:20/34
25 | 05:08 | 06:01 | 06:57 | 06:52 | 07:52 08:30-08:48/18 | 08:26 09:17-10:42/85
| 21:19 | 20:17 | 19:01 | 16:50 | 15:56 09:07-09:30/23 | 15:48 10:47-11:20/33
26 | 05:09 | 06:03 | 06:58 | 06:54 | 07:53 08:32-08:47/15 09:32-09:39/7 | 08:26 09:18-10:42/84
| 21:17 | 20:14 | 18:58 | 16:48 | 15:55 09:07-09:31/24 10:47-10:57/10 | 15:49 10:47-11:21/34
27| 05:11 | 06:05 | 07:00 | 06:56 | 07:55 08:36-08:45/9 10:44-10:58/14 | 08:26 09:19-10:44/85
| 21:16 | 20:12 | 18:56 | 16:45 | 15:54 09:06-09:40/34 | 15:50 10:48-11:22/34
2810512 | 06:07 |07:02 |06:58 | 07:57 08:38-08:44/6 10:13-10:19/6 | 08:26 09:19-10:44/85
| 21:14 | 20:10 | 18:53 | 16:43 | 15:53 09:06-09:42/36 10:43-11:01/18 | 15:51 10:49-11:22/33
29 | 05:14 | 06:08 | 07:04 | 07:00 | 07:58 09:06-09:44/38 10:43-11:03/20 | 08:26 09:20-10:44/84
| 21:12 | 20:07 | 18:51 | 16:41 | 15:52 10:11-10:23/12 | 15:52 10:50-11:23/33
30 | 05:16 | 06:10 | 07:06 | 07:02 | 08:00 09:07-09:53/46 10:42-11:04/22 | 08:27 09:19-10:44/85
| 21:11 | 20:05 | 18:48 | 16:39 | 15:51 10:07-10:25/18 | 15:53 10:49-11:22/33
310517 | 06:12 | |07:04 | | 08:27 09:20-10:44/84
| 21:09 | 20:03 | | 16:37 | | 15:54 10:50-11:23/33
Sonnenscheinstunden | 513 | 460 | 382 | 328 | 258 | 232
Anzahl Minuten mit Schatten 0 0 0 1120 3574
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tagim Monat ~ Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS5:MM) Schattenende/Minuten mit Schatten

Sonnenuntergang (SS:MM)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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A

Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender pro WEA

Berechnung: GBWEA: 6 - W18
Voraussetzungen fiir Berechnung des Schattenwurfs

| Januar

1]08:26
| 15:55
2| 08:26
| 15:56
308:26
| 15:57

4 08:26
| 15:58

5 08:25
| 16:00
6| 08:25
| 16:01
7108:25
| 16:02
8| 08:24
| 16:04
9| 08:24
| 16:05

10 | 08:23
| 16:07

11 | 08:22
| 16:08

12 | 08:21
| 16:10

13 | 08:21
| 16:11

14 | 08:20
| 16:13

15 | 08:19
| 16:15

16 | 08:18
| 16:16

17 | 08:17
| 16:18

18 | 08:16
| 16:20

19 | 08:15
| 16:22

20 | 08:13
| 16:23

21| 08:12
| 16:25

22 | 08:11
| 16:27

23 | 08:10
| 16:29

24 | 08:08
| 16:31

25 | 08:07
| 16:33

26 | 08:05
| 16:35

27 | 08:04
| 16:37

28 | 08:02
| 16:39

29 | 08:01
| 16:41

30 | 07:59
| 16:43

31 | 07:58
| 16:45

Sonnenscheinstunden | 249
Anzahl Minuten mit Schatten

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

Tag im Monat  Sonnenaufgang

0

| Februar |Méarz

| 07:56
| 16:46
| 07:54
| 16:48
| 07:52
| 16:50
| 07:51
| 16:53
| 07:49
| 16:55
| 07:47
| 16:57
| 07:45
| 16:59
| 07:43
| 17:01
| 07:41
| 17:03
| 07:39
| 17:05
| 07:37
| 17:07
| 07:35
| 17:09
| 07:33
| 17:11
] 07:31
| 17:13
| 07:29
| 17:15
| 07:27
| 17:17
| 07:25
| 17:19
| 07:23
| 17:21
] 07:21
|17:23
| 07:18
| 17:25
| 07:16
| 17:27
| 07:14
] 17:29
| 07:12
|17:31
| 07:09
| 17:33
| 07:07
| 17:35
| 07:05
| 17:37
| 07:03
| 17:39
| 07:00
| 17:41

273

(S5:MM)

Sonnenuntergang (SS:MM)

0

| 06:58
| 17:43
| 06:56
| 17:45
| 06:53
| 17:47
| 06:51
| 17:49
| 06:49
| 17:50
| 06:46
| 17:52
| 06:44
| 17:54
| 06:41
| 17:56
| 06:39
| 17:58
| 06:37
| 18:00
| 06:34
| 18:02
| 06:32
| 18:04
] 06:29
| 18:06
| 06:27
| 18:08
| 06:24
| 18:10
| 06:22
| 18:12
| 06:20
| 18:13
| 06:17
| 18:15
| 06:15
| 18:17
| 06:12
| 18:19
| 06:10
| 18:21
| 06:07
| 18:23
| 06:05
| 18:25
| 06:02
| 18:27
| 06:00
| 18:28
| 05:57
| 18:30
] 05:55
| 18:32
| 05:52
| 18:34
| 06:50
| 19:36
| 06:47
| 19:38
| 06:45
| 19:40
| 367

07:14-07:23/9
07:11-07:24/13

07:09-07:26/17

39

| April

| 06:42
| 19:42
| 06:40
| 19:43
| 06:38
| 19:45
| 06:35
| 19:47
| 06:33
| 19:49
| 06:30
| 19:51
| 06:28
| 19:53
| 06:25
| 19:55
| 06:23
| 19:56
| 06:21
| 19:58
| 06:18
| 20:00
| 06:16
| 20:02
| 06:13
| 20:04
] 06:11
| 20:06
| 06:09
| 20:08
| 06:06
| 20:10
| 06:04
| 20:11
| 06:02
| 20:13

| 05:37
| 20:34
| 05:35
| 20:36
|
|
| 420

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

DE-25840 Friedrichstadt

André Gefke / andre.gefke@i17-wind.de
Berechnet:

25/08/2018 13:46/3.1.633

4 Wind?

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar

Apr

Mai Jun

Jul

Aug Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Mai | Juni
07:06-07:26/20 | 05:33 06:12-06:41/29 | 04:43
| 20:37 | 21:28
07:04-07:27/23 | 05:31 06:12-06:41/29 | 04:42
| 20:39 | 21:29
07:01-07:26/25 | 05:29 06:11-06:41/30 | 04:41
| 20:41 | 21:30
06:59-07:26/27 | 05:27 06:11-06:41/30 | 04:40
| 20:43 | 21:31
06:57-07:25/28 | 05:25 06:10-06:41/31 | 04:39
| 20:45 | 21:32
06:54-07:25/31 | 05:23 06:10-06:41/31 | 04:39
| 20:46 | 21:34
06:53-07:25/32 | 05:21 06:10-06:41/31 | 04:38
| 20:48 | 21:35
06:52-07:24/32 | 05:19 06:11-06:41/30 | 04:37
| 20:50 | 21:35
06:52-07:24/32 | 05:17 06:10-06:41/31 | 04:37
| 20:52 | 21:36
06:50-07:23/33 | 05:15 06:10-06:40/30 | 04:36
| 20:54 | 21:37
06:48-07:21/33 | 05:13 06:10-06:39/29 | 04:36
| 20:55 | 21:38
06:46-07:21/35 | 05:11 06:11-06:39/28 | 04:35
| 20:57 | 21:39
06:44-07:20/36 | 05:10 06:11-06:39/28 | 04:35
| 20:59 | 21:40
06:41-07:18/37 | 05:08 06:13-06:38/25 | 04:35
| 21:01 | 21:40
06:40-07:17/37 | 05:06 06:13-06:37/24 | 04:35
| 21:02 | 21:41
06:39-07:15/36 | 05:04 06:13-06:36/23 | 04:34
| 21:04 | 21:41
06:37-07:11/34 | 05:03 06:15-06:35/20 | 04:34
| 21:06 | 21:42
06:37-07:10/33 | 05:01 06:16-06:35/19 | 04:34
| 21:07 | 21:42
06:36-07:09/33 | 05:00 06:17-06:33/16 | 04:34
| 21:09 | 21:43
06:36-07:08/32 | 04:58 06:19-06:31/12 | 04:34
| 21:11 | 21:43
06:35-07:06/31 | 04:57 06:21-06:28/7 | 04:34
| 21:12 | 21:43
06:35-07:05/30 | 04:55 | 04:35
| 21:14 | 21:43
06:35-07:03/28 | 04:54 | 04:35
| 21:15 | 21:44
06:36-07:01/25 | 04:52 | 04:35
| 21:17 | 21:44
06:36-07:00/24 | 04:51 | 04:36
06:21-06:34/13 | 21:18 | 21:44
06:37-06:59/22 | 04:50 | 04:36
06:19-06:36/17 | 21:20 | 21:44
06:17-06:58/41 | 04:48 | 04:36
| 21:21 | 21:44
06:15-06:57/42 | 04:47 | 04:37
| 21:23 | 21:44
06:14-06:55/41 | 04:46 | 04:37
| 21:24 | 21:43
06:43-06:52/9 | 04:45 | 04:38
06:13-06:40/27 | 21:25 | 21:43
| 04:44 |
| 21:27 |
| 495 | 511
979 533
zeit wie jahr):

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

Schattenwurf-Immissionsgutachten Windpark Gérmin

spgaoszs2/e0 - WINAPRO .

Seite 94 von 116



17

A

Wind

Projekt:
Windeignungsgebiet Gormin

SHADOW - Kalender pro WE
Berechnung: GBWEA: 6 - W18

Voraussetzungen fiir Berechnung des Schattenwurfs

| 3uli

1] 04:39
| 21:43
2| 04:40
| 21:42
3| 04:40
| 21:42
4] 04:41
| 21:41
5| 04:42
| 21:41
6] 04:43
| 21:40
7 | 04:44
| 21:40
8 | 04:45
| 21:39
9 | 04:46
| 21:38
10 | 04:47
| 21:37
11 | 04:48
| 21:36
12 | 04:49
| 21:35
13 | 04:51
| 21:34
14 | 04:52
| 21:33
15 | 04:53
| 21:32
16 | 04:54
| 21:31
17 | 04:56
| 21:30
18 | 04:57
| 21:29
19 | 04:59
| 21:27
20 | 05:00
| 21:26
21 | 05:01
| 21:25
22 | 05:03
| 21:23
23| 05:04 06:30-06:40/10
| 21:22
24| 05:06 06:29-06:43/14
| 21:20
25 | 05:08 06:27-06:44/17
| 21:19
26 | 05:09 06:26-06:46/20
21:17
5:11 06:25-06:46/21
1:16
5:12 06:24-06:48/24

0!

2

0!

2
05:14 06:23-06:48/25
21:12

05:16 06:23-06:49/26
21:11

05:17 06:22-06:49/27
21:09

5

|
27|
|
28|
|
29 |
|
30|
|
31
|
|

Sonnenscheinstunden
Anzahl Minuten mit Schatten 184

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

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

A

| August
5:19 06:22-06:50/28
5:21 06:21-06:50/29
5:22 06:21-06:51/30
5:24 06:21-06:51/30
5:26 06:20-06:51/31
5:28 06:20-06:51/31
5:29 06:19-06:50/31
5:31 06:20-06:51/31
05:33 06:20-06:51/31
05:35 06:20-06:50/30
05:36 06:20-06:49/29
| 05:38 06:21-06:49/28
| 05:40 06:49-07:00/11
| 20:44 06:21-06:48/27
| 05:42 06:22-07:03/41
| 05:43 06:23-07:04/41
| 05:45 06:24-07:05/41
| 05:47 06:43-07:06/23
| 20:35 06:26-06:42/16
| 05:49 06:43-07:07/24
| 20:33 06:28-06:40/12
| 05:50 06:41-07:07/26
| 05:52 06:41-07:09/28
5:54 06:41-07:11/30
5:56 06:40-07:11/31
5:58 06:40-07:12/32
5:59 06:40-07:13/33
6:01 06:39-07:13/34
6:03 06:40-07:15/35
6:05 06:41-07:17/36
6:07 06:42-07:19/37
6:08 06:42-07:19/37
6:10 06:44-07:20/36

6:12 06:46-07:21/35

1025

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

DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Apr Mai

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

Jun

4 Wind?

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

Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

| September | Oktober |NovembefDezember
| 06:14 06:47-07:20/33 | 07:07 | 07:06 | 08:01
| 20:00 |18:46 | 16:35 | 15:50
| 06:16 06:48-07:21/33 |07:09 | 07:08 | 08:03
| 19:58 | 18:44 | 16:33 | 15:49
| 06:17 06:50-07:22/32 | 07:11 | 07:10 | 08:05
| 19:55 |18:41 | 16:31 | 15:49
| 06:19 06:49-07:21/32 | 07:13 | 07:12 | 08:06
| 19:53 |18:39 | 16:29 | 15:48
| 06:21 06:49-07:21/32 | 07:15 | 07:14 | 08:07
| 19:50 |18:36 | 16227 | 15:47
| 06:23 06:50-07:21/31 | 07:17 | 07:16 | 08:09
| 19:48 | 18:34 | 16:25 | 15:47
| 06:24 06:52-07:21/29 | 07:18 | 07:18 | 08:10
| 19:46 |18:31 | 16:23 | 15:46
] 06:26 06:53-07:20/27 |07:20 | 07:20 | 08:11
] 19:43 |18:29 | 16:22 | 15:46
] 06:28 06:55-07:20/25 |07:22 | 07:22 | 08:13
| 19:41 |18:26 | 16:20 | 15:46
| 06:30 06:57-07:20/23 | 07:24 | 07:24 | 08:14
] 19:38 |18:24 | 16:18 | 15:45
| 06:32 06:58-07:18/20 |07:26 | 07:26 | 08:15
119:36 |18:22 | 16:16 | 15:45
| 06:33 07:00-07:17/17 | 07:28 | 07:28 | 08:16
1 19:33 |18:19 | 16:15 | 15:45
| 06:35 07:02-07:16/14 | 07:30 | 07:29 | 08:17
119:31 |18:17 | 16:13 | 15:45
| 06:37 07:04-07:13/9 |07:31 | 07:31 | 08:18
| 19:28 |18:15 | 16:11 | 15:45
| 06:39 | 07:33 | 07:33 | 08:19
| 19:26 |18:12 | 16:10 | 15:45
| 06:40 | 07:35 | 07:35 | 08:20
| 19:23 | 18:10 | 16:08 | 15:45
| 06:42 | 07:37 | 07:37 | 08:21
] 19:21 | 18:08 | 16:07 | 15:45
| 06:44 |07:39 | 07:39 | 08:22
] 19:18 | 18:05 | 16:05 | 15:45
| 06:46 |07:41 | 07:41 | 08:23
| 19:16 | 18:03 | 16:04 | 15:45
| 06:48 |07:43 | 07:43 | 08:23
119:13 | 18:01 | 16:02 | 15:46
| 06:49 | 07:45 | 07:44 | 08:24
| 19:11 | 17:58 | 16:01 | 15:46
| 06:51 | 07:47 | 07:46 | 08:24
| 19:08 |17:56 | 16:00 | 15:47
| 06:53 | 07:49 | 07:48 | 08:25
| 19:06 |17:54 | 15:58 | 15:47
| 06:55 |07:51 | 07:50 | 08:25
| 19:03 |17:52 | 15:57 | 15:48
| 06:57 |06:52 | 07:52 | 08:26
| 19:01 |16:50 | 15:56 | 15:48
| 06:58 | 06:54 | 07:53 | 08:26
| 18:58 | 16:47 | 15:55 | 15:49
| 07:00 | 06:56 | 07:55 | 08:26
| 18:56 |16:45 | 15:54 | 15:50
| 07:02 | 06:58 | 07:57 | 08:26
| 18:53 | 16:43 | 15:53 | 15:51
| 07:04 |07:00 | 07:58 | 08:26
| 18:51 | 16:41 | 15:52 | 15:52
| 07:06 | 07:02 | 08:00 | 08:27
| 18:48 | 16:39 | 15:51 | 15:53
| |07:04 | | 08:27
| |16:37 | | 15:54
| 382 | 328 | 258 | 232
357 0 0
zeit wie jahr):

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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4 Wind

Projekt: Lizenzierter Anwender:
indei i ormi 117-Wind GmbH & Co. KG %
Windeignungsgebiet Gormin Wind

Am Westersielzug 11
DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender pro WEA

Berechnung: GBWEA: 7 - W19
- Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Marz | April | Mai | Juni | Juli |August | iOktober |

1]08:26 |07:56 | 06:58 | 06:43 | 05:33 | 04:43  |04:39 | 05:19 | 06:14 | 07:07 | 07:06 | 08:01
|15:55  |16:47 | 17:43  [19:42  [20:37 | 21:28  |21:43 | 21:07  |20:00 | 18:46 |16:35 | 15:50
2]08:26 |07:54 |06:56 | 06:40 |05:31  |04:42 | 04:40 | 05:21  |06:16  |07:09  |07:08 | 08:03
|15:56 | 16:49 | 17:45  [19:43  [20:39 | 21:29 | 21:42 | 21:05 |19:58 | 18:44  |16:33 | 15:49
3]08:26 |07:52 | 06:53 | 06:38 |05:29 |04:41 | 04:40 | 05:22 |06:17 |07:11  |07:10 | 08:05
|15:57  |16:51 | 17:47 [ 1945  [20:41  |21:30 | 21:42 | 21:03 | 19:55 | 1841  [16:31 | 15:49
410826 |07:51 |06:51 |06:35 [05:27 |04:40 | 04:41 | 05:24 | 06:19  |07:13  |07:12 | 08:06
|15:58  |16:53 | 17:49 [ 19:47  [20:43 | 21:31  |21:41 | 21:02  [19:53 [ 18:39  [16:29 | 15:48
5|08:25 [07:49 |06:49 | 06:33 | 05:25 |04:40 |04:42 | 05:226 | 06:21 | 07:15 | 07:14 | 08:07
|16:00  |16:55 | 17:50 [ 19:49  [20:45  |21:32  |[21:41  |21:00 | 19:50 | 18:36  |16:27 | 15:47
610825 |07:47 |06:46 |06:30 [05:23  |04:39 | 04:43 | 05:28 |06:23  |07:177 |07:16 | 08:09
|16:01  |16:57 | 17:52  [19:51 [ 2046 | 21:33 | 21:40 | 20:58 | 1948 | 18:34  |16:25 | 15:47
710825 |07:45 | 06:44 [06:28 |05:21  |04:38 | 04:44 | 05:29 |06:24  |07:18  |07:18 | 08:10
|16:02  |16:59 | 17:54 [ 19:53  [20:48 | 21:34  |21:40 | 20:56 | 19:46 | 18:31  |16:223 | 15:46
8108224 |07:43 | 06:41  [06:25 |05:9 | 04:37 | 04:45 | 05:31  [06:26  |07:20  |07:20 | 08:11
|16:04  |17:01 | 17:56 | 19:55  [20:50 | 21:35 | 21:39 | 20:54 | 1943 [ 18:29  [16:22 | 15:46
900823 |07:41 | 06:39 [06:23 |05:17  |04:37 | 04:46 | 05:33 [06:28  |07:22  |07:22 | 08:13
|16:05  |17:03 | 17:58  [19:56  [20:52 | 21:36 | 21:38 | 20:52 | 19:41 [ 18:27  |16:20 | 15:46
100823 | 07:39 |06:37 |06:21  |05:15 |04:36 | 04:47 | 05:35 |06:30 |07:24 | 07:24 | 08:14

|16:07 | 17:05  |[18:00  |19:58  |20:54  [21:37  |21:37  |20:50 | 19:38 | 18:24 | 16:18 15:45
11]08:22 | 07:37 | 06:3@ | 06:18 | 05:13 | 04:36 | 04:48 | 05:36 | 06:32 | 07:26 | 07:26 08:15
|16:08 | 17:07 | 18:02  [20:00  |20:55 |21:38 | 21:36 | 20:48  |19:36 | 18:22 | 16:16 15:45
12|08:21  |07:35 | 06:32 | 06:16 | 05:11  |04:36 | 04:49 | 05:38 | 06:33 | 07:28 | 07:28 08:16
|16:10 | 17:09 | 18:04  |20:02  |20:57  |21:39  |21:35 | 20:46 |19:33 | 18:19 | 16:15 15:45
13]08:21 |07:33 | 06:29 | 06:13 | 05:10 | 04:35 | 04:51 | 05:40 | 06:35 | 07:30 | 07:29 08:17
| 16:11 | 17:11 | 18:06 | 20:04 | 20:59 | 21:40 | 21:34 | 20:43 | 19:31 | 18:17 | 16:13 15:45
14]08:20 |07:31 | 06:27 |06:11  |05:08 |04:35 | 04:52 | 05:42 | 06:37 |07:31 | 07:31 08:18
|16:13 | 17:13 | 18:08 | 20:06  |21:01  |21:40  [21:33 | 20:41  |19:28 | 18:15 | 16:11 15:45
15 | 08:19 | 07:29 | 06:24 | 06:09 | 05:06 | 04:35 | 04:53 | 05:43 | 06:39 | 07:33 | 07:33 08:19
|16:15 | 17:15 | 18:10  |20:08  [21:02  |21:41  [21:32 |20:39 |19:26 | 18:12 | 16:10 15:45
16 | 08:18 | 07:27 | 06:22 | 06:06 | 05:04 | 04:34 | 04:55 | 05:45 | 06:40 | 07:35 | 07:35 08:20
| 16:16 | 17:17 | 18:12 | 20:10 | 21:04 | 21:41 | 21:31 | 20:37 | 19:23 | 18:10 | 16:08 15:45
17 | 08:17 | 07:25 | 06:20 | 06:04 | 05:03 | 04:34 | 04:56 | 05:47 | 06:42 | 07:37 | 07:37 08:21
|16:18 | 17:19 | 1813  |20:11  [21:06 | 21:42  [21:30 | 20:35  [19:21 | 18:08 | 16:07 15:45
18108:16 | 07:23 | 06:17  |06:02 | 05:01 | 04:3¢ | 04:57 | 05:49 | 06:44 | 07:39 | 07:39 08:22
|16:220 |17:21  [18:15  [20:13  |21:07  |21:42  [21:29  |20:33 | 19:18 | 18:05 | 16:05 15:45
19108:15 |07:21 | 06:15  |05:59 | 05:00 |04:3¢ | 04:50 | 0551 | 06:46 | 07:41 | 07:41 08:22
| 16:22 |17:23 | 18:17 | 20:15 | 21:09 | 21:43 | 21:27 | 20:30 | 19:16 | 18:03 | 16:04 15:45
20 | 08:13 | 07:18 | 06:12 | 05:57 | 04:58 | 04:34 | 05:00 | 05:52 | 06:48 | 07:43 | 07:43 08:23
| 16:24 | 17:25 | 18:19 | 20:17 | 21:11 | 21:43 | 21:26 | 20:28 | 19:13 | 18:01 | 16:02 15:46
21]08:12 | 07:16 | 06:10  |05:55 | 04:57 | 04:35 | 05:02 | 05:54 | 06:49 | 07:45 | 07:44 08:24

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|16:25  [17:27  [18:21  [20:19  |21:12 2143 |21:25 | 20:26 [ 19:11  [17:59  [16:01 | 15:46
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

22|08:11 | 07:14 | 06:07 | 05:53 | 04:55 | 04:35 | 05:03 |05:56 | 06:51 | 07:47 | 07:46 08:24
116:27  |17:29 [ 18:223 | 20221 |21:14  [21:43  |21:223 | 20:24 | 19:08 | 17:56 | 16:00 15:47
23]08:10 | 07:12 | 06:05 |05:50 | 04:54 | 04:35 | 05:05 | 05:58 | 06:53 | 07:49 | 07:48 08:25
|16:20 | 17:31 | 18:225  |20:23 | 21:15 | 21:44  |21:22 | 20:21  |19:06 | 17:54 | 15:58 15:47
24|08:08 |07:09 |06:02 |05:48 |04:52 | 04:35 |05:06 |05:59 |06:55 | 07:51 | 07:50 08:25
|16:31 | 17:33 | 18:27 | 20:24 | 21:17 | 21:44 | 21:20 | 20:19  [19:03 | 17:52 | 15:57 15:48
25]08:07 |07:07 |06:00 |05:46 |04:51 | 04:36 | 05:08 |06:01 | 06:57 | 06:52 | 07:52 08:26
|16:33 | 17:35 | 18:28 | 20:26 | 21:18 | 21:44  |21:19  |20:17  |19:01 | 16:50 | 15:56 15:48
26]08:05 |07:05 |05:57 |05:44 | 04:50 | 04:36 | 05:09 | 06:03 |06:58 | 06:54 | 07:53 08:26
|16:35 | 17:37 | 18:30 | 20:28 | 21:20  |21:44 | 21:17 | 20:14 | 18:58 | 16:48 | 15:55 15:49
27108:04 |07:03 |05:55 | 05:41 | 04:48 | 04:36 | 05:11 | 06:05 |07:00 | 06:56 | 07:55 08:26
|16:37 | 17:39 [ 18:32 [ 20:30  [21:21 | 21:44  [21:16 | 20:12 | 1856 | 16:45 | 15:54 15:50
28(08:02 | 07:00 |05:52 | 05:39 |04:47 | 04:37 |05:12 [06:07 |07:02 | 06:58 | 07:57 08:26
|16:39 | 17:41  [18:34  [20:32  |21:22  [21:43  [21:14  |20:10 | 18:53 | 16:43 | 15:53 15:51
29]08:01 | 106:50 | 05:37 | 04:46 | 04:38 | 05:14 | 06:08 | 07:04 | 07:00 | 07:58 08:26
| 16:41 | | 19:36 | 20:34 | 21:24 | 21:43 | 21:12 | 20:07 | 18:51 | 16:41 | 15:52 15:52
30 | 07:59 | | 06:47 | 05:35 | 04:45 | 04:38 | 05:16 | 06:10 | 07:06 | 07:02 | 08:00 08:26
| 16:43 | | 19:38 | 20:35 | 21:25 | 21:43 | 21:11 | 20:05 | 18:48 | 16:39 | 15:51 15:53
31]07:58 | 106:45 | 104:44 | |05:17 | 06:12 | |07:04 | 08:26
| 16:45 | | 19:40 | | 21:26 | | 21:09 | 20:03 | | 16:37 | 15:54
Sonnenscheinstunden | 249 1273 | 367 | 420 | 495 | 511 | 5 | 460 | 382 | 328 | 258 232
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie hr):
Tag im Monat ~ Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
WindPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o808 1352771 WINAPRO .

117-SCHATTEN-2018-34
Schattenwurf-Immissionsgutachten Windpark Gérmin Seite 96 von 116



17
4 Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender pro WEA
Berechnung: GBWEA: 8 - W20

Voraussetzungen fiir Berechnung des Schattenwurfs

| Januar

1]08:26
| 15:55
2| 08:26
| 15:56
308:26
| 15:57

4 08:26
| 15:59
5] 08:25
| 16:00
6| 08:25
| 16:01
7108:25
| 16:02
8| 08:24
| 16:04
9| 08:23
| 16:05

10 | 08:23
| 16:07

11 | 08:22
| 16:08

12 | 08:21
| 16:10

13 | 08:21
| 16:11

14 | 08:20
| 16:13

15 | 08:19
| 16:15

16 | 08:18
| 16:16

17 | 08:17
| 16:18

18 | 08:16
| 16:20

19 | 08:15
| 16:22

20 | 08:13
| 16:24

21| 08:12
| 16:25

22 | 08:11
| 16:27

23 | 08:10
| 16:29

24 | 08:08
| 16:31

25 | 08:07
| 16:33

26 | 08:05
| 16:35

27 | 08:04
| 16:37

28 | 08:02
| 16:39

29 | 08:01
| 16:41

30 | 07:59
| 16:43

31 | 07:58
| 16:45

Sonnenscheinstunden | 249
Anzahl Minuten mit Schatten

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

Tag im Monat  Sonnenaufgang

0

| Februar |Méarz

| 07:56
| 16:47
| 07:54
| 16:49
| 07:52
| 16:51
| 07:51
| 16:53
| 07:49
| 16:55
| 07:47
| 16:57
| 07:45
| 16:59
| 07:43
| 17:01
| 07:41
| 17:03
| 07:39
| 17:05
| 07:37
| 17:07
| 07:35
| 17:09
| 07:33
| 17:11
] 07:31
| 17:13
| 07:29
| 17:15
| 07:27
| 17:17
| 07:25
| 17:19
| 07:23
| 17:21
] 07:21
|17:23
| 07:18
| 17:25
| 07:16
| 17:27
| 07:14
] 17:29
| 07:12
|17:31
| 07:09
| 17:33
| 07:07
| 17:35
| 07:05
| 17:37
| 07:03
| 17:39
| 07:00
| 17:41

273

(S5:MM)

Sonnenuntergang (SS:MM)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

0

| 06:58
| 17:43
| 06:56
| 17:45
| 06:53
| 17:47
| 06:51
| 17:49
| 06:49
| 17:50
| 06:46
| 17:52
| 06:44
| 17:54
| 06:41
| 17:56
| 06:39
| 17:58
| 06:37
| 18:00
| 06:34
| 18:02
| 06:32
| 18:04
] 06:29
| 18:06
| 06:27
| 18:08
| 06:24
| 18:10
| 06:22
| 18:12
| 06:20
| 18:13
| 06:17
| 18:15
| 06:15
| 18:17
| 06:12
| 18:19
| 06:10
| 18:21
| 06:07
| 18:23
| 06:05
| 18:25
| 06:02
| 18:27
| 06:00
| 18:29
] 05:57
| 18:30
] 05:55
| 18:32
| 05:52
| 18:34
| 06:50
| 19:36
| 06:47
| 19:38
| 06:45
| 19:40
| 367

0

| April

| 06:43
| 19:42
| 06:40
| 19:43
| 06:38
| 19:45
| 06:35
| 19:47
| 06:33
| 19:49
| 06:30
| 19:51
| 06:28
| 19:53
| 06:25
| 19:55
| 06:23
| 19:56
| 06:21
| 19:58
| 06:18
| 20:00
| 06:16
| 20:02
| 06:13
| 20:04
| 06:11
| 20:06
| 06:09
| 20:08
| 06:06
| 20:10
| 06:04
| 20:11
| 06:02
| 20:13
| 05:59
| 20:15
| 05:57
| 20:17
| 05:55
| 20:19
| 05:53
| 20:21
| 05:50
| 20:23
| 05:48
| 20:24
| 05:46
| 20:26
| 05:44
| 20:28
| 05:41
| 20:30
] 05:39
| 20:32
| 05:37
| 20:34
| 05:35
| 20:35
|
|
| 420

0

| 21:20
| 04:49
| 21:21
| 04:47
| 21:22
| 04:46
| 21:24
| 04:45
| 21:25
| 04:44
| 21:26
| 495

0

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

4 Wind?

André Gefke / andre.gefke@i17-wind.de
Berechnet:

25/08/2018 13:46/3.1.633

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar

Apr Mai

Jun

Jul

Aug

Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Juni

| 04:43
| 21:28
| 04:42
| 21:29
| 04:41
| 21:30
| 04:40
| 21:31
| 04:40
| 21:32
| 04:39
| 21:33
| 04:38
| 21:34
| 04:38
| 21:35
| 04:37
| 21:36
| 04:36
| 21:37
| 04:36
| 21:38
| 04:36
| 21:39
| 04:35
| 21:39
| 04:35
| 21:40
| 04:35
| 21:41
| 04:35
| 21:41
| 04:34
| 21:42
| 04:34
| 21:42
| 04:34
| 21:43
| 04:34
| 21:43
| 04:35
| 21:43
| 04:35
| 21:43
| 04:35
| 21:44
| 04:35
| 21:44
| 04:36
| 21:44
| 04:36
| 21:44
| 04:37
| 21:44
| 04:37
| 21:43
| 04:38
| 21:43
| 04:38
| 21:43
|
|
| 511

0

| Juli |August | iOktober |

|04:39 | 05:19 | 06:14 | 07:07 | 07:06 | 08:01
|21:43 | 21:07 |20:00 |18:46 |16:35 | 15:50
|04:40 | 05:21 | 06:16 | 07:09 | 07:08 | 08:03
|21:42 | 21:05 |19:58  |18:44 | 16:33 | 15:50
|04:40 | 05:22 | 06:17 | 07:11 | 07:10 | 08:04
|21:42 | 21:03 |19:55 | 1841  |16:31 | 15:49
| 04:41 | 05:24 | 06:19 | 07:13 | 07:12 | 08:06
|21:41 | 21:02 | 19:53 | 18:39 | 16:29 | 15:48
| 04:42 | 05:26 | 06:21 | 07:15 | 07:14 | 08:07
|21:41 | 21:00 |19:50 | 18:36 | 16:27 | 15:48
| 04:43 | 05:28 | 06:23 | 07:17 | 07:16 | 08:09
| 21:40 | 20:58 | 19:48 | 18:34 | 16:25 | 15:47
| 04:44 | 05:29 | 06:24 | 07:18 | 07:18 | 08:10
|21:40 | 20:556 | 19:46 | 18:31 | 16:23 | 15:47
|04:45 | 05:31 | 06:26 | 07:20 | 07:20 | 08:11
121:39 | 20:554 | 19:43 | 18:29 | 16:22 | 15:46
|04:46 | 05:33 | 06:28 | 07:22 | 07:22 | 08:13
|21:38 | 20:52 | 19:41 | 18:27 | 16:20 | 15:46
| 04:47 | 05:35 | 06:30 | 07:24 | 07:24 | 08:14
|21:37  |20:50 [19:38 | 18:24 | 16:18 | 15:45
|04:48 | 05:36 | 06:32 | 07:26 | 07:26 | 08:15
|21:36 | 2048 | 19:36 | 18:22 | 16:16 | 15:45
|04:50 | 05:38 | 06:33 | 07:28 | 07:28 | 08:16
|21:35 | 20:46 | 19:33 | 18:19 | 16:15 | 15:45
|04:51 | 05:40 | 06:35 | 07:30 | 07:29 | 08:17
|21:3¢ | 2043 [19:31 | 1817 |16:13 | 15:45
|04:52 | 05:42 |06:37 |07:31 | 07:31 | 08:18
|21:33 | 20:41 | 19:28 | 18:15 | 16:11 | 15:45
| 04:53 | 05:43 | 06:39 | 07:33 | 07:33 | 08:19
|21:32  |20:39  |19:26  |18:12 | 16:10 | 15:45
| 04:55 | 05:45 | 06:40 | 07:35 | 07:35 | 08:20
|21:31 | 20:37  [19:23 | 18:10 | 16:08 | 15:45
| 04:56 | 05:47 | 06:42 | 07:37 | 07:37 | 08:21
|21:30 | 20:35 | 19:21 | 18:08 | 16:07 | 15:45
|04:57 | 05:49 | 06:44 | 07:39 | 07:39 | 08:22
| 21:29 | 20:33 | 19:18 | 18:05 | 16:05 | 15:45
|04:59 | 05:551 | 06:46 | 07:41 | 07:41 | 08:22
| 21:27 | 20:30 | 19:16 | 18:03 | 16:04 | 15:46
|05:00 |05:52 |06:48 | 07:43 | 07:43 | 08:23
| 21:26 | 20:28 | 19:13 | 18:01 | 16:02 | 15:46
|05:02 | 05:54 | 06:49 | 07:45 | 07:44 | 08:24
|21:25  |20:26  [19:1 | 17:59 | 16:01 | 15:46
|05:03 | 05:56 |06:51 | 07:47 | 07:46 | 08:24
121:23  |20:224 | 19:08  |17:56 | 16:00 | 15:47
|05:05 | 05:58 | 06:53 | 07:49 | 07:48 | 08:25
|21:22 | 20:221 | 19:06 |17:54 | 15:58 | 15:47
|05:06 | 05:59 | 06:55 |07:51 | 07:50 | 08:25
|21:20 | 20:19  |19:03 | 17:52  |15:57 | 15:48
|05:08 | 06:01 |06:57 | 06:52 | 07:52 | 08:26
|21:19 | 20:17 | 19:01 | 16:50 | 15:56 | 15:48
|05:09 | 06:03 |06:58 | 06:54 | 07:53 | 08:26
|21:17 | 20:14 | 18:58 | 16:48 | 15:55 | 15:49
|05:11 | 06:05 | 07:00 |06:56 | 07:55 | 08:26
|21:16 | 20:12 | 18:56 | 16:45 | 15:54 | 15:50
|05:12 | 06:07 |07:02 | 06:58 | 07:57 | 08:26
|21:14 | 20:10 | 18:53 | 16:43  |15:53 | 15:51
|05:14 | 06:08 | 07:04 |07:00 |07:58 | 08:26
| 21:12 | 20:07 | 18:51 | 16:41 | 15:52 | 15:52
| 05:16 | 06:10 | 07:06 | 07:02 | 08:00 | 08:26
| 21:11 | 20:05 | 18:48 | 16:39 | 15:51 | 15:53
|05:17 | 06:12 | |07:04 | | 08:26
| 21:09 | 20:03 | | 16:37 | | 15:54
| 5 | 460 | 382 | 328 | 258 1232

0 0 0 0 0
zeit wie hr):

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

Schattenwurf-Immissionsgutachten Windpark Gérmin

spgposazs2/ 2. WINdPRO .

Seite 97 von 116



17
4 Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender pro WEA
Berechnung: GBWEA: 9 - W21

Voraussetzungen fiir Berechnung des Schattenwurfs

| Januar

1]08:26
| 15:55
2| 08:26
| 15:56
308:26
| 15:57

4 08:26
| 15:59
5] 08:25
| 16:00
6| 08:25
| 16:01
7108:25
| 16:02
8| 08:24
| 16:04
9| 08:23
| 16:05

10 | 08:23
| 16:07

11 | 08:22
| 16:08

12 | 08:21
| 16:10

13 | 08:21
| 16:11

14 | 08:20
| 16:13

15 | 08:19
| 16:15

16 | 08:18
| 16:16

17 | 08:17
| 16:18

18 | 08:16
| 16:20

19 | 08:15
| 16:22

20 | 08:13
| 16:24

21| 08:12
| 16:25

22 | 08:11
| 16:27

23 | 08:10
| 16:29

24 | 08:08
| 16:31

25 | 08:07
| 16:33

26 | 08:05
| 16:35

27 | 08:04
| 16:37

28 | 08:02
| 16:39

29 | 08:01
| 16:41

30 | 07:59
| 16:43

31 | 07:58
| 16:45

Sonnenscheinstunden | 249
Anzahl Minuten mit Schatten

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

Tag im Monat  Sonnenaufgang

0

| Februar |Méarz

| 07:56
| 16:47
| 07:54
| 16:49
| 07:52
| 16:51
| 07:51
| 16:53
| 07:49
| 16:55
| 07:47
| 16:57
| 07:45
| 16:59
| 07:43
| 17:01
| 07:41
| 17:03
| 07:39
| 17:05
| 07:37
| 17:07
| 07:35
| 17:09
| 07:33
| 17:11
] 07:31
| 17:13
| 07:29
| 17:15
| 07:27
| 17:17
| 07:25
| 17:19
| 07:23
| 17:21
] 07:21
|17:23
| 07:18
| 17:25
| 07:16
| 17:27
| 07:14
] 17:29
| 07:12
|17:31
| 07:10
| 17:33
| 07:07
| 17:35
| 07:05
| 17:37
| 07:03
| 17:39
| 07:00
| 17:41

273

(S5:MM)

Sonnenuntergang (SS:MM)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

0

| 06:58
| 17:43
| 06:56
| 17:45
| 06:53
| 17:47
| 06:51
| 17:49
| 06:49
| 17:51
| 06:46
| 17:52
| 06:44
| 17:54
| 06:41
| 17:56
| 06:39
| 17:58
| 06:37
| 18:00
| 06:34
| 18:02
| 06:32
| 18:04
] 06:29
| 18:06
| 06:27
| 18:08
| 06:24
| 18:10
| 06:22
| 18:12
| 06:20
| 18:13
| 06:17
| 18:15
| 06:15
| 18:17
| 06:12
| 18:19
| 06:10
| 18:21
| 06:07
| 18:23
| 06:05
| 18:25
| 06:02
| 18:27
| 06:00
| 18:29
] 05:57
| 18:30
] 05:55
| 18:32
| 05:52
| 18:34
| 06:50
| 19:36
| 06:47
| 19:38
| 06:45
| 19:40
| 367

0

| April

| 06:43
| 19:42
| 06:40
| 19:43
| 06:38
| 19:45
| 06:35
| 19:47
| 06:33
| 19:49
| 06:30
| 19:51
| 06:28
| 19:53
| 06:25
| 19:55
| 06:23
| 19:57
| 06:21
| 19:58
| 06:18
| 20:00
| 06:16
| 20:02
| 06:13
| 20:04
| 06:11
| 20:06
| 06:09
| 20:08
| 06:06
| 20:10
| 06:04
| 20:11
| 06:02
| 20:13
| 05:59
| 20:15
| 05:57
| 20:17
| 05:55
| 20:19
| 05:53
| 20:21
| 05:50
| 20:23
| 05:48
| 20:24
| 05:46
| 20:26
| 05:44
| 20:28
| 05:41
| 20:30
] 05:39
| 20:32
| 05:37
| 20:34
| 05:35
| 20:36
|
|
| 420

0

| 21:20
| 04:49
| 21:21
| 04:47
| 21:23
| 04:46
| 21:24
| 04:45
| 21:25
| 04:44
| 21:27
| 495

0

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

4 Wind?

André Gefke / andre.gefke@i17-wind.de
Berechnet:

25/08/2018 13:46/3.1.633

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar

Apr Mai

Jun

Jul

Aug

Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Juni

| 04:43
| 21:28
| 04:42
| 21:29
| 04:41
| 21:30
| 04:40
| 21:31
| 04:40
| 21:32
| 04:39
| 21:33
| 04:38
| 21:34
| 04:37
| 21:35
| 04:37
| 21:36
| 04:36
| 21:37
| 04:36
| 21:38
| 04:36
| 21:39
| 04:35
| 21:40
| 04:35
| 21:40
| 04:35
| 21:41
| 04:35
| 21:41
| 04:34
| 21:42
| 04:34
| 21:42
| 04:34
| 21:43
| 04:34
| 21:43
| 04:35
| 21:43
| 04:35
| 21:43
| 04:35
| 21:44
| 04:35
| 21:44
| 04:36
| 21:44
| 04:36
| 21:44
| 04:37
| 21:44
| 04:37
| 21:43
| 04:38
| 21:43
| 04:38
| 21:43
|
|
| 511

0

| Juli |August | iOktober |

|04:39 | 05:19 | 06:14 | 07:07 | 07:06 | 08:01
|21:43 | 21:07 |20:00 |18:46 |16:35 | 15:50
|04:40 | 05:21 | 06:16 | 07:09 | 07:08 | 08:03
|21:42 | 21:05 |19:58  |18:44 | 16:33 | 15:50
|04:40 | 05:22 |06:17 | 07:11 | 07:10 | 08:05
|21:42 | 21:03 |19:55 | 1841  |16:31 | 15:49
| 04:41 | 05:24 | 06:19 | 07:13 | 07:12 | 08:06
|21:41 | 21:02 | 19:53 | 18:39 | 16:29 | 15:48
| 04:42 | 05:26 | 06:21 | 07:15 | 07:14 | 08:07
|21:41 | 21:00 |19:50 | 18:36 | 16:27 | 15:48
| 04:43 | 05:28 | 06:23 | 07:17 | 07:16 | 08:09
| 21:40 | 20:58 | 19:48 | 18:34 | 16:25 | 15:47
| 04:44 | 05:29 | 06:24 | 07:18 | 07:18 | 08:10
|21:40 | 20:556 | 19:46 | 18:31 | 16:23 | 15:46
|04:45 | 05:31 | 06:26 | 07:20 | 07:20 | 08:11
121:39 | 20:554 | 19:43 | 18:29 | 16:22 | 15:46
|04:46 | 05:33 | 06:28 | 07:22 | 07:22 | 08:13
|21:38 | 20:52 | 19:41 | 18:27 | 16:20 | 15:46
| 04:47 | 05:35 | 06:30 | 07:24 | 07:24 | 08:14
|21:37  |20:50 [19:38 | 18:24 | 16:18 | 15:45
|04:48 | 05:36 | 06:32 | 07:26 | 07:26 | 08:15
|21:36 | 2048 | 19:36 | 18:22 | 16:16 | 15:45
|04:50 | 05:38 | 06:33 | 07:28 | 07:28 | 08:16
|21:35 | 20:46 | 19:33 | 18:19 | 16:15 | 15:45
|04:51 | 05:40 | 06:35 | 07:30 | 07:29 | 08:17
|21:3¢ | 2044  |19:31 | 1817 |16:13 | 15:45
|04:52 | 05:42 | 06:37 |07:31 | 07:31 | 08:18
|21:33 | 20:41 | 19:28 | 18:15 | 16:11 | 15:45
| 04:53 | 05:43 | 06:39 | 07:33 | 07:33 | 08:19
|21:32  |20:39  |19:26  |18:12 | 16:10 | 15:45
| 04:55 | 05:45 | 06:40 | 07:35 | 07:35 | 08:20
|21:31 | 20:37  [19:23 | 18:10 | 16:08 | 15:45
| 04:56 | 05:47 | 06:42 | 07:37 | 07:37 | 08:21
|21:30 | 20:35 | 19:21 | 18:08 | 16:07 | 15:45
|04:57 | 05:49 | 06:44 | 07:39 | 07:39 | 08:22
| 21:29 | 20:33 | 19:18 | 18:05 | 16:05 | 15:45
|04:50 | 05:551 | 06:46 | 07:41 | 07:41 | 08:23
| 21:27 | 20:30 | 19:16 | 18:03 | 16:04 | 15:46
|05:00 |05:52 |06:48 | 07:43 | 07:43 | 08:23
| 21:26 | 20:28 | 19:13 | 18:01 | 16:02 | 15:46
|05:02 | 05:54 | 06:49 | 07:45 | 07:44 | 08:24
|21:25  |20:26  [19:1 | 17:59 | 16:01 | 15:46
|05:03 | 05:56 |06:51 | 07:47 | 07:46 | 08:24
121:23  |20:224 | 19:08  |17:56 | 16:00 | 15:47
|05:05 | 05:58 | 06:53 | 07:49 | 07:48 | 08:25
|21:22 | 20:221 | 19:06 |17:54 | 15:58 | 15:47
|05:06 | 05:59 | 06:55 |07:51 | 07:50 | 08:25
|21:20 | 20:19  |19:03 | 17:52  |15:57 | 15:48
|05:08 | 06:01 |06:57 | 06:52 | 07:52 | 08:26
|21:19 | 20:17 | 19:01 | 16:50 | 15:56 | 15:48
|05:09 | 06:03 |06:58 | 06:54 | 07:53 | 08:26
|21:17 | 20:14 | 18:58 | 16:48 | 15:55 | 15:49
|05:11 | 06:05 | 07:00 |06:56 | 07:55 | 08:26
|21:16 | 20:12 | 18:56 | 16:45 | 15:54 | 15:50
|05:12 | 06:07 |07:02 | 06:58 | 07:57 | 08:26
|21:14 | 20:10 | 18:53 | 16:43  |15:53 | 15:51
|05:14 | 06:08 | 07:04 |07:00 |07:58 | 08:26
| 21:12 | 20:07 | 18:51 | 16:41 | 15:52 | 15:52
| 05:16 | 06:10 | 07:06 | 07:02 | 08:00 | 08:27
| 21:11 | 20:05 | 18:49 | 16:39 | 15:51 | 15:53
|05:17 | 06:12 | |07:04 | | 08:27
| 21:09 | 20:03 | | 16:37 | | 15:54
| 5 | 460 | 382 | 328 | 258 1232

0 0 0 0 0
zeit wie hr):

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

Schattenwurf-Immissionsgutachten Windpark Gérmin

spgposazs2/73 - WiNdPRO .

Seite 98 von 116



17
4 Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender pro WEA
Berechnung: GBWEA: 10 - W22

Voraussetzungen fiir Berechnung des Schattenwurfs

| Januar

1]08:26
| 15:55
2| 08:26
| 15:56
308:26
| 15:57

4 08:26
| 15:59
5] 08:25
| 16:00
6| 08:25
| 16:01
7108:25
| 16:02
8| 08:24
| 16:04
9| 08:23
| 16:05

10 | 08:23
| 16:07

11 | 08:22
| 16:08

12 | 08:21
| 16:10

13 | 08:21
| 16:12

14 | 08:20
| 16:13

15 | 08:19
| 16:15

16 | 08:18
| 16:16

17 | 08:17
| 16:18

18 | 08:16
| 16:20

19 | 08:15
| 16:22

20 | 08:13
| 16:24

21| 08:12
| 16:25

22 | 08:11
| 16:27

23 | 08:10
| 16:29

24 | 08:08
| 16:31

25 | 08:07
| 16:33

26 | 08:05
| 16:35

27 | 08:04
| 16:37

28 | 08:02
| 16:39

29 | 08:01
| 16:41

30 | 07:59
| 16:43

31 | 07:58
| 16:45

Sonnenscheinstunden | 249
Anzahl Minuten mit Schatten

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

Tag im Monat  Sonnenaufgang

0

| Februar |Méarz

| 07:56
| 16:47
| 07:54
| 16:49
| 07:52
| 16:51
| 07:51
| 16:53
| 07:49
| 16:55
| 07:47
| 16:57
| 07:45
| 16:59
| 07:43
| 17:01
| 07:41
| 17:03
| 07:39
| 17:05
| 07:37
| 17:07
| 07:35
| 17:09
| 07:33
| 17:11
] 07:31
| 17:13
| 07:29
| 17:15
| 07:27
| 17:17
| 07:25
| 17:19
| 07:23
| 17:21
] 07:21
|17:23
| 07:18
| 17:25
| 07:16
| 17:27
| 07:14
] 17:29
| 07:12
|17:31
| 07:10
| 17:33
| 07:07
| 17:35
| 07:05
| 17:37
| 07:03
| 17:39
| 07:00
| 17:41

273

(S5:MM)

Sonnenuntergang (SS:MM)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

0

| 06:58
| 17:43
| 06:56
| 17:45
| 06:53
| 17:47
| 06:51
| 17:49
| 06:49
| 17:51
| 06:46
| 17:52
| 06:44
| 17:54
| 06:41
| 17:56
| 06:39
| 17:58
| 06:37
| 18:00
| 06:34
| 18:02
| 06:32
| 18:04
] 06:29
| 18:06
| 06:27
| 18:08
| 06:24
| 18:10
| 06:22
| 18:12
| 06:20
| 18:13
| 06:17
| 18:15
| 06:15
| 18:17
| 06:12
| 18:19
| 06:10
| 18:21
| 06:07
| 18:23
| 06:05
| 18:25
| 06:02
| 18:27
| 06:00
| 18:29
] 05:57
| 18:30
] 05:55
| 18:32
| 05:52
| 18:34
| 06:50
| 19:36
| 06:47
| 19:38
| 06:45
| 19:40
| 367

0

| April

| 06:43
| 19:42
| 06:40
| 19:43
| 06:38
| 19:45
| 06:35
| 19:47
| 06:33
| 19:49
| 06:30
| 19:51
| 06:28
| 19:53
| 06:25
| 19:55
| 06:23
| 19:57
| 06:21
| 19:58
| 06:18
| 20:00
| 06:16
| 20:02
| 06:13
| 20:04
| 06:11
| 20:06
| 06:09
| 20:08
| 06:06
| 20:10
| 06:04
| 20:11
| 06:02
| 20:13
| 05:59
| 20:15
| 05:57
| 20:17
| 05:55
| 20:19
| 05:53
| 20:21
| 05:50
| 20:23
| 05:48
| 20:24
| 05:46
| 20:26
| 05:44
| 20:28
| 05:41
| 20:30
] 05:39
| 20:32
| 05:37
| 20:34
| 05:35
| 20:36
|
|
| 420

0

| 21:20
| 04:49
| 21:21
| 04:47
| 21:23
| 04:46
| 21:24
| 04:45
| 21:25
| 04:44
| 21:27
| 495

0

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

4 Wind?

André Gefke / andre.gefke@i17-wind.de
Berechnet:

25/08/2018 13:46/3.1.633

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar

Apr Mai

Jun

Jul

Aug

Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Juni

| 04:43
| 21:28
| 04:42
| 21:29
| 04:41
| 21:30
| 04:40
| 21:31
| 04:40
| 21:32
| 04:39
| 21:33
| 04:38
| 21:34
| 04:38
| 21:35
| 04:37
| 21:36
| 04:36
| 21:37
| 04:36
| 21:38
| 04:36
| 21:39
| 04:35
| 21:40
| 04:35
| 21:40
| 04:35
| 21:41
| 04:35
| 21:41
| 04:34
| 21:42
| 04:34
| 21:42
| 04:34
| 21:43
| 04:34
| 21:43
| 04:35
| 21:43
| 04:35
| 21:43
| 04:35
| 21:44
| 04:35
| 21:44
| 04:36
| 21:44
| 04:36
| 21:44
| 04:37
| 21:44
| 04:37
| 21:43
| 04:38
| 21:43
| 04:38
| 21:43
|
|
| 511

0

| Juli |August | iOktober |

|04:39 | 05:19 | 06:14 | 07:07 | 07:06 | 08:01
|21:43 | 21:07 |20:00 |18:46 |16:35 | 15:50
|04:40 | 05:21 | 06:16 | 07:09 | 07:08 | 08:03
|21:42 | 21:05 |19:58  |18:44 | 16:33 | 15:50
|04:40 | 05:22 |06:17 | 07:11 | 07:10 | 08:05
|21:42 | 21:03 |19:55 | 1841  |16:31 | 15:49
| 04:41 | 05:24 | 06:19 | 07:13 | 07:12 | 08:06
|21:41 | 21:02 | 19:53 | 18:39 | 16:29 | 15:48
| 04:42 | 05:26 | 06:21 | 07:15 | 07:14 | 08:07
|21:41 | 21:00 |19:50 | 18:36 | 16:27 | 15:48
| 04:43 | 05:28 | 06:23 | 07:17 | 07:16 | 08:09
| 21:40 | 20:58 | 19:48 | 18:34 | 16:25 | 15:47
| 04:44 | 05:29 | 06:24 | 07:18 | 07:18 | 08:10
|21:40 | 20:556 | 19:46 | 18:31 | 16:23 | 15:47
|04:45 | 05:31 | 06:26 | 07:20 | 07:20 | 08:11
121:39 | 20:554 | 19:43 | 18:29 | 16:22 | 15:46
|04:46 | 05:33 | 06:28 | 07:22 | 07:22 | 08:13
|21:38 | 20:52 | 19:41 | 18:27 | 16:20 | 15:46
| 04:47 | 05:35 | 06:30 | 07:24 | 07:24 | 08:14
|21:37  |20:50 [19:38 | 18:24 | 16:18 | 15:45
|04:48 | 05:36 | 06:32 | 07:26 | 07:26 | 08:15
|21:36 | 2048 | 19:36 | 18:22 | 16:16 | 15:45
|04:50 | 05:38 | 06:33 | 07:28 | 07:28 | 08:16
|21:35 | 20:46 | 19:33 | 18:19 | 16:15 | 15:45
|04:51 | 05:40 | 06:35 | 07:30 | 07:29 | 08:17
|21:3¢ | 2044  |19:31 | 1817 |16:13 | 15:45
|04:52 | 05:42 | 06:37 |07:31 | 07:31 | 08:18
|21:33 | 20:41 | 19:28 | 18:15 | 16:11 | 15:45
| 04:53 | 05:43 | 06:39 | 07:33 | 07:33 | 08:19
|21:32  |20:39  |19:26  |18:12 | 16:10 | 15:45
| 04:55 | 05:45 | 06:40 | 07:35 | 07:35 | 08:20
|21:31 | 20:37  [19:23 | 18:10 | 16:08 | 15:45
| 04:56 | 05:47 | 06:42 | 07:37 | 07:37 | 08:21
|21:30 | 20:35 | 19:21 | 18:08 | 16:07 | 15:45
|04:57 | 05:49 | 06:44 | 07:39 | 07:39 | 08:22
| 21:29 | 20:33 | 19:18 | 18:05 | 16:05 | 15:45
|04:59 | 05:551 | 06:46 | 07:41 | 07:41 | 08:22
| 21:27 | 20:30 | 19:16 | 18:03 | 16:04 | 15:46
|05:00 |05:52 |06:48 | 07:43 | 07:43 | 08:23
| 21:26 | 20:28 | 19:13 | 18:01 | 16:02 | 15:46
|05:02 | 05:54 | 06:49 | 07:45 | 07:44 | 08:24
|21:25  |20:26  [19:1 | 17:59 | 16:01 | 15:46
|05:03 | 05:56 |06:51 | 07:47 | 07:46 | 08:24
121:23  |20:224 | 19:08  |17:56 | 16:00 | 15:47
|05:05 | 05:58 | 06:53 | 07:49 | 07:48 | 08:25
|21:22 | 20:221 | 19:06 |17:54 | 15:58 | 15:47
|05:06 | 05:59 | 06:55 |07:51 | 07:50 | 08:25
|21:20 | 20:19  |19:03 | 17:52  |15:57 | 15:48
|05:08 | 06:01 |06:57 | 06:52 | 07:52 | 08:26
|21:19 | 20:17 | 19:01 | 16:50 | 15:56 | 15:48
|05:09 | 06:03 |06:58 | 06:54 | 07:53 | 08:26
|21:17 | 20:14 | 18:58 | 16:48 | 15:55 | 15:49
|05:11 | 06:05 | 07:00 |06:56 | 07:55 | 08:26
|21:16 | 20:12 | 18:56 | 16:45 | 15:54 | 15:50
|05:12 | 06:07 |07:02 | 06:58 | 07:57 | 08:26
|21:14 | 20:10 | 18:53 | 16:43  |15:53 | 15:51
|05:14 | 06:08 | 07:04 |07:00 |07:58 | 08:26
| 21:12 | 20:07 | 18:51 | 16:41 | 15:52 | 15:52
| 05:16 | 06:10 | 07:06 | 07:02 | 08:00 | 08:27
| 21:11 | 20:05 | 18:49 | 16:39 | 15:51 | 15:53
|05:17 | 06:12 | |07:04 | | 08:27
| 21:09 | 20:03 | | 16:37 | | 15:54
| 5 | 460 | 382 | 328 | 258 1232

0 0 0 0 0
zeit wie hr):

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

Schattenwurf-Immissionsgutachten Windpark Gérmin

sgaoszs2/74 - WINdPRO .

Seite 99 von 116



17
4 Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender pro WEA
Berechnung: GBWEA: 11 - W23

Voraussetzungen fiir Berechnung des Schattenwurfs

| Januar

1]08:26
| 15:55
2| 08:26
| 15:56
308:26
| 15:57

4 08:26
| 15:59
5] 08:25
| 16:00
6| 08:25
| 16:01
7108:25
| 16:02
8| 08:24
| 16:04
9| 08:23
| 16:05

10 | 08:23
| 16:07

11 | 08:22
| 16:08

12 | 08:21
| 16:10

13 | 08:21
| 16:12

14 | 08:20
| 16:13

15 | 08:19
| 16:15

16 | 08:18
| 16:17

17 | 08:17
| 16:18

18 | 08:16
| 16:20

19 | 08:15
| 16:22

20 | 08:13
| 16:24

21| 08:12
| 16:25

22 | 08:11
| 16:27

23 | 08:10
| 16:29

24 | 08:08
| 16:31

25 | 08:07
| 16:33

26 | 08:05
| 16:35

27 | 08:04
| 16:37

28 | 08:02
| 16:39

29 | 08:01
| 16:41

30 | 07:59
| 16:43

31 | 07:58
| 16:45

Sonnenscheinstunden | 249
Anzahl Minuten mit Schatten

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

Tag im Monat  Sonnenaufgang

0

| Februar |Méarz

| 07:56
| 16:47
| 07:54
| 16:49
| 07:52
| 16:51
| 07:51
| 16:53
| 07:49
| 16:55
| 07:47
| 16:57
| 07:45
| 16:59
| 07:43
| 17:01
| 07:41
| 17:03
| 07:39
| 17:05
| 07:37
| 17:07
| 07:35
| 17:09
| 07:33
| 17:11
] 07:31
| 17:13
| 07:29
| 17:15
| 07:27
| 17:17
| 07:25
| 17:19
| 07:23
| 17:21
] 07:21
|17:23
| 07:18
| 17:25
| 07:16
| 17:27
| 07:14
] 17:29
| 07:12
|17:31
| 07:10
| 17:33
| 07:07
| 17:35
| 07:05
| 17:37
| 07:03
| 17:39
| 07:00
| 17:41

273

(S5:MM)

Sonnenuntergang (SS:MM)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

0

| 06:58
| 17:43
| 06:56
| 17:45
| 06:53
| 17:47
| 06:51
| 17:49
| 06:49
| 17:51
| 06:46
| 17:52
| 06:44
| 17:54
| 06:41
| 17:56
| 06:39
| 17:58
| 06:37
| 18:00
| 06:34
| 18:02
| 06:32
| 18:04
] 06:29
| 18:06
| 06:27
| 18:08
| 06:24
| 18:10
| 06:22
| 18:12
| 06:20
| 18:13
| 06:17
| 18:15
| 06:15
| 18:17
| 06:12
| 18:19
| 06:10
| 18:21
| 06:07
| 18:23
| 06:05
| 18:25
| 06:02
| 18:27
| 06:00
| 18:29
] 05:57
| 18:30
] 05:55
| 18:32
| 05:52
| 18:34
| 06:50
| 19:36
| 06:47
| 19:38
| 06:45
| 19:40
| 367

0

| April

| 06:43
| 19:42
| 06:40
| 19:43
| 06:38
| 19:45
| 06:35
| 19:47
| 06:33
| 19:49
| 06:30
| 19:51
| 06:28
| 19:53
| 06:25
| 19:55
| 06:23
| 19:57
| 06:21
| 19:58
| 06:18
| 20:00
| 06:16
| 20:02
| 06:13
| 20:04
| 06:11
| 20:06
| 06:09
| 20:08
| 06:06
| 20:10
| 06:04
| 20:11
| 06:02
| 20:13
| 05:59
| 20:15
| 05:57
| 20:17
| 05:55
| 20:19
| 05:53
| 20:21
| 05:50
| 20:23
| 05:48
| 20:24
| 05:46
| 20:26
| 05:44
| 20:28
| 05:41
| 20:30
] 05:39
| 20:32
| 05:37
| 20:34
| 05:35
| 20:36
|
|
| 420

0

| 21:20
| 04:49
| 21:21
| 04:47
| 21:23
| 04:46
| 21:24
| 04:45
| 21:25
| 04:44
| 21:27
| 495

0

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

4 Wind?

André Gefke / andre.gefke@i17-wind.de
Berechnet:

25/08/2018 13:46/3.1.633

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]

Jan Feb Mar

Apr Mai

Jun

Jul

Aug

Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Juni

| 04:43
| 21:28
| 04:42
| 21:29
| 04:41
| 21:30
| 04:40
| 21:31
| 04:40
| 21:32
| 04:39
| 21:33
| 04:38
| 21:34
| 04:38
| 21:35
| 04:37
| 21:36
| 04:36
| 21:37
| 04:36
| 21:38
| 04:36
| 21:39
| 04:35
| 21:40
| 04:35
| 21:40
| 04:35
| 21:41
| 04:35
| 21:41
| 04:34
| 21:42
| 04:34
| 21:42
| 04:34
| 21:43
| 04:34
| 21:43
| 04:35
| 21:43
| 04:35
| 21:43
| 04:35
| 21:44
| 04:35
| 21:44
| 04:36
| 21:44
| 04:36
| 21:44
| 04:37
| 21:44
| 04:37
| 21:43
| 04:38
| 21:43
| 04:38
| 21:43
|
|
| 511

0

| Juli |August | iOktober |

|04:39 | 05:19 | 06:14 | 07:07 | 07:06 | 08:01
|21:43 | 21:07 |20:00 |18:46 |16:35 | 15:50
|04:40 | 05:21 | 06:16 | 07:09 | 07:08 | 08:03
|21:42 | 21:05 |19:58  |18:44 | 16:33 | 15:50
|04:40 | 05:22 |06:17 | 07:11 | 07:10 | 08:05
|21:42 | 21:03 |19:55 | 1841  |16:31 | 15:49
| 04:41 | 05:24 | 06:19 | 07:13 | 07:12 | 08:06
|21:41 | 21:02 | 19:53 | 18:39 | 16:29 | 15:48
| 04:42 | 05:26 | 06:21 | 07:15 | 07:14 | 08:07
|21:41 | 21:00 |19:50 | 18:36 | 16:27 | 15:48
| 04:43 | 05:28 | 06:23 | 07:17 | 07:16 | 08:09
| 21:40 | 20:58 | 19:48 | 18:34 | 16:25 | 15:47
| 04:44 | 05:29 | 06:24 | 07:18 | 07:18 | 08:10
|21:40 | 20:556 | 19:46 | 18:31 | 16:23 | 15:47
|04:45 | 05:31 | 06:26 | 07:20 | 07:20 | 08:11
121:39 | 20:554 | 19:43 | 18:29 | 16:22 | 15:46
|04:46 | 05:33 | 06:28 | 07:22 | 07:22 | 08:13
|21:38 | 20:52 | 19:41 | 18:27 | 16:20 | 15:46
| 04:47 | 05:35 | 06:30 | 07:24 | 07:24 | 08:14
|21:37  |20:50 [19:38 | 18:24 | 16:18 | 15:45
|04:48 | 05:36 | 06:32 | 07:26 | 07:26 | 08:15
|21:36 | 2048 | 19:36 | 18:22 | 16:16 | 15:45
|04:50 | 05:38 | 06:33 | 07:28 | 07:28 | 08:16
|21:35 | 20:46 | 19:33 | 18:19 | 16:15 | 15:45
|04:51 | 05:40 | 06:35 | 07:30 | 07:29 | 08:17
|21:3¢ | 2044  |19:31 | 1817 |16:13 | 15:45
|04:52 | 05:42 | 06:37 |07:31 | 07:31 | 08:18
|21:33 | 20:41 | 19:28 | 18:15 | 16:11 | 15:45
| 04:53 | 05:43 | 06:39 | 07:33 | 07:33 | 08:19
|21:32 | 20:39 | 19:26  |18:12 | 16:10 | 15:45
| 04:55 | 05:45 | 06:41 | 07:35 | 07:35 | 08:20
|21:31 | 20:37  [19:23 | 18:10 | 16:08 | 15:45
| 04:56 | 05:47 | 06:42 | 07:37 | 07:37 | 08:21
|21:30 | 20:35 | 19:21 | 18:08 | 16:07 | 15:45
|04:57 | 05:49 | 06:44 | 07:39 | 07:39 | 08:22
| 21:29 | 20:33 | 19:18 | 18:05 | 16:05 | 15:45
|04:59 | 05:551 | 06:46 | 07:41 | 07:41 | 08:22
| 21:27 | 20:30 | 19:16 | 18:03 | 16:04 | 15:46
|05:00 |05:52 |06:48 | 07:43 | 07:43 | 08:23
| 21:26 | 20:28 | 19:13 | 18:01 | 16:02 | 15:46
|05:02 | 05:54 | 06:49 | 07:45 | 07:44 | 08:24
|21:25  |20:26  [19:1 | 17:59 | 16:01 | 15:46
|05:03 | 05:56 |06:51 | 07:47 | 07:46 | 08:24
121:23  |20:224 | 19:08  |17:56 | 16:00 | 15:47
|05:05 | 05:58 | 06:53 | 07:49 | 07:48 | 08:25
|21:22 | 20:221 | 19:06 |17:54 | 15:59 | 15:47
|05:06 | 05:59 | 06:55 |07:51 | 07:50 | 08:25
|21:20 | 20:19  |19:03 | 17:52  |15:57 | 15:48
|05:08 | 06:01 |06:57 | 06:52 | 07:52 | 08:26
|21:19 | 20:17 | 19:01 | 16:50 | 15:56 | 15:49
|05:09 | 06:03 | 06:58 | 06:54 | 07:53 | 08:26
|21:17 | 20:14 | 18:58 | 16:48 | 15:55 | 15:49
|05:11 | 06:05 | 07:00 |06:56 | 07:55 | 08:26
|21:16 | 20:12 | 18:56 | 16:45 | 15:54 | 15:50
|05:12 | 06:07 |07:02 | 06:58 | 07:57 | 08:26
|21:14 | 20:10 | 18:53 | 16:43  |15:53 | 15:51
|05:14 | 06:08 | 07:04 |07:00 |07:58 | 08:26
| 21:12 | 20:07 | 18:51 | 16:41 | 15:52 | 15:52
| 05:16 | 06:10 | 07:06 | 07:02 | 08:00 | 08:27
| 21:11 | 20:05 | 18:49 | 16:39 | 15:51 | 15:53
|05:17 | 06:12 | |07:04 | | 08:27
| 21:09 | 20:03 | | 16:37 | | 15:54
| 5 | 460 | 382 | 328 | 258 1232

0 0 0 0 0
zeit wie hr):

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

Schattenwurf-Immissionsgutachten Windpark Gérmin

spgosazs2/7s . WINdPRO .

Seite 100 von 116



17
4 Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender pro WEA
Berechnung: GBWEA: 12 - W24

Voraussetzungen fiir Berechnung des Schattenwurfs

| Januar

1]08:26
| 15:55
2| 08:26
| 15:56
308:26
| 15:57
4 08:26
| 15:58
5 08:25
| 16:00
6| 08:25
| 16:01
7108:25
| 16:02
8| 08:24
| 16:04
9| 08:23
| 16:05
10 | 08:23
| 16:07
11 | 08:22
| 16:08
12 | 08:21
| 16:10
13 | 08:21
| 16:11
14 | 08:20
| 16:13
15 | 08:19
| 16:15
16 | 08:18
| 16:16
17 | 08:17
| 16:18
18 | 08:16
| 16:20
19 | 08:15
| 16:22
20 | 08:13
| 16:23
21| 08:12
| 16:25
22 | 08:11
| 16:27
23 | 08:10
| 16:29
24 | 08:08
| 16:31
25 | 08:07
| 16:33
26 | 08:05
| 16:35
27 | 08:04
| 16:37
28 | 08:02
| 16:39
29 | 08:01
| 16:41
30 | 07:59
| 16:43
31 | 07:58
| 16:45
Sonnenscheinstunden | 249
Anzahl Minuten mit Schatten

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

Tag im Monat  Sonnenaufgang

08:39-08:43/4

08:38-08:47/9

08:36-08:51/15
08:35-08:55/20
08:33-08:57/24
08:31-08:58/27
08:29-08:59/30
08:28-09:01/33

08:26-09:02/36

198

(S5:MM)

Sonnenuntergang (SS:MM)

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

4 Wind?

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Apr Mai

Jun  Jul

Aug

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

Sep Okt Nov Dez

1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Februar

| 07:56
| 16:47
| 07:54
| 16:49
| 07:52
| 16:51
| 07:51
| 16:53
| 07:49
| 16:55
| 07:47
| 16:57
| 07:45
| 16:59
| 07:43
| 17:01
| 07:41
| 17:03
| 07:39
| 17:05
| 07:37
| 17:07
| 07:35
| 17:09
| 07:33
| 17:11
| 07:31
|17:13
| 07:29
| 17:15
| 07:27
| 17:17
| 07:25
|17:19
| 07:23
|17:21
| 07:21
| 17:23
| 07:18
| 17:25
| 07:16
| 17:27
| 07:14
| 17:29
| 07:12
|17:31
| 07:09
| 17:33
| 07:07
|17:35
| 07:05
| 17:37
| 07:03
| 17:39
| 07:00
| 17:41

273

08:24-09:03/39
08:22-09:03/41
08:20-09:04/44
08:18-09:04/46
08:16-09:05/49
08:14-09:05/51
08:13-09:05/52
08:13-09:05/52
08:13-09:05/52
08:13-09:05/52

08:04-08:08/4

08:14-09:05/51

08:02-08:10/8

08:15-09:05/50

08:00-08:11/11

08:16-09:04/48

07:57-08:11/14

08:16-09:02/46
07:55-08:12/17 08:36-09:01/25
08:18-08:30/12
07:53-08:12/19 08:39-09:00/21
08:21-08:26/5

07:51-08:13/22
08:41-08:58/17
07:48-08:12/24
08:43-08:55/12
07:46-08:12/26

07:44-08:11/27
07:42-08:11/29
07:41-08:08/27
07:42-08:07/25
07:43-07:59/16
07:43-07:57/14
17:06-17:07/1

07:45-07:55/10
17:07-17:09/2

07:49-07:52/3

17:07-17:11/4
17:08-17:13/5

1073

| Marz | April
| 06:58 17:11-17:16/5 | 06:43
| 17:43 | 19:42
| 06:56 17:12-17:17/5 | 06:40
| 17:45 | 19:43
| 06:53 17:14-17:19/5 | 06:38
| 17:47 | 19:45
| 06:51 17:15-17:21/6 | 06:35
| 17:49 | 19:47
| 06:49 17:17-17:23/6 | 06:33
| 17:50 | 19:49
| 06:46 17:19-17:25/6 | 06:30
| 17:52 | 19:51
| 06:44 17:22-17:25/3 | 06:28
| 17:54 | 19:53
| 06:41 17:28-17:29/1 | 06:25
| 17:56 | 19:55
| 06:39 17:28-17:31/3 | 06:23
| 17:58 | 19:56
| 06:37 17:29-17:34/5 | 06:21
| 18:00 | 19:58
| 06:3¢ 17:29-17:35/6 | 06:18
| 18:02 | 20:00
| 06:32 17:32-17:38/6 | 06:16
| 18:04 | 20:02
| 06:29 17:33-17:39/6 | 06:13
| 18:06 | 20:04
| 06:27 17:35-17:41/6 | 06:11
| 18:08 | 20:06
| 06:24 17:35-17:43/8 | 06:09
| 18:10 | 20:08
| 06:22 | 06:06
| 18:12 | 20:10
| 06:20 | 06:04
] 18:13 | 20:11
] 06:17 | 06:02
| 18:15 | 20:13
] 06:15 | 05:59
| 18:17 | 20:15
| 06:12 | 05:57
| 18:19 | 20:17
] 06:10 | 05:55
| 18:21 | 20:19
| 06:07 | 05:53
| 18:23 ] 20:21
| 06:05 | 05:50
| 18:25 | 20:23
| 06:02 | 05:48
| 18:27 | 20:24
| 06:00 | 05:46
| 18:28 | 20:26
| 05:57 | 05:44
| 18:30 | 20:28
] 05:55 | 05:41
| 18:32 | 20:30
| 05:52 | 05:39
| 18:34 | 20:32
| 06:50 | 05:37
| 19:36 | 20:34
| 06:47 | 05:35
| 19:38 | 20:36
| 06:45 |

| 19:40 |

| 367 | 420

77
zeit wie jahr):

| Mai

| 05:33
| 20:37
| 05:31
| 20:39
| 05:29
| 20:41
| 05:27
| 20:43
| 05:25
| 20:45
| 05:23
| 20:46
] 05:21
| 20:48
| 05:19
| 20:50
| 05:17
| 20:52
| 05:15
| 20:54
| 05:13

| Juni

| 04:43
| 21:28
| 04:42
| 21:29
| 04:41
| 21:30
| 04:40
| 21:31
| 04:39
| 21:32
| 04:39
| 21:33
| 04:38
| 21:34
| 04:37
] 21:35
| 04:37
| 21:36
| 04:36
| 21:37
| 04:36
| 21:38
| 04:35
| 21:39
| 04:35
| 21:40
| 04:35
| 21:40
| 04:35
| 21:41
| 04:34
| 21:41
| 04:34
| 21:42
| 04:34
| 21:42
| 04:34
| 21:43
| 04:34
| 21:43
| 04:34
| 21:43
| 04:35
| 21:43
| 04:35
| 21:44
| 04:35
| 21:44
| 04:36
| 21:44
| 04:36
| 21:44
| 04:36
| 21:44
| 04:37
| 21:43
| 04:38
| 21:43

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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4 Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender pro WEA

Berechnung: GBWEA: 12 - W24
Voraussetzungen fiir Berechnung des Schattenwurfs

| 3uli

1]04:39
| 21:43

2 | 04:40
| 21:42

3 | 04:40
| 21:42
4] 04:41
| 21:41
5| 04:42
| 21:41
6| 04:43
| 21:40

7 | 04:44
| 21:40

8 | 04:45
| 21:39

9 | 04:46
| 21:38

10 | 04:47
| 21:37

11 | 04:48
| 21:36

12 | 04:49
| 21:35

13 | 04:51
| 21:34

14 | 04:52
| 21:33

15 | 04:53
| 21:32

16 | 04:54
| 21:31

17 | 04:56
| 21:30

18 | 04:57
| 21:29

19 | 04:59
| 21:27

20 | 05:00
| 21:26

21 | 05:02
| 21:25

22 | 05:03
| 21:23

23 | 05:05
| 21:22

24 | 05:06
| 21:20

25 | 05:08
| 21:19

26 | 05:09
| 21:17
27| 05:11
| 21:16

28 | 05:12
| 21:14

29 | 05:14
| 21:12

30 | 05:16
| 21:11

31| 05:17
| 21:09

Sonnenscheinstunden | 513
Anzahl Minuten mit Schatten

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

Tag im Monat  Sonnenaufgang

0

| August

5:19
1:07
5:21
1:05
5:22

0!
2
0!
2
0!
2.
05:24
21:02
0!
2.
0!
2
0!

(S5:MM)

Sonnenuntergang (SS:MM)

0

| September

| 06:14
| 20:00

18:17-18:23/6
18:15-18:22/7

18:14-18:20/6

19

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

DE-25840 Friedrichstadt

André Gefke / andre.gefke@i17-wind.de
Berechnet:

25/08/2018 13:46/3.1.633

4 Wind?

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Jul Aug Sep Okt Nov Dez
1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Jan Feb Mar

Apr Mai

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

| Oktober

| 07:07
| 18:46
| 07:09
| 18:44
| 07:11
| 18:41
| 07:13

18:11-18:17/6
18:09-18:15/6
18:07-18:13/6
18:05-18:09/4

18:05-18:07/2

17:56-18:02/6
17:54-18:00/6
17:52-17:57/5
17:49-17:55/6
17:48-17:53/5
17:45-17:50/5
17:43-17:48/5
17:41-17:45/4
08:19-08:26/7
17:40-17:43/3
08:17-08:28/11
17:39-17:40/1
08:15-08:29/14
08:14-08:35/21
08:13-08:39/26
08:13-08:40/27
08:13-08:41/28
08:15-08:42/27
08:17-08:42/25
09:17-09:22/5
08:19-08:42/23
09:12-09:26/14

07:21-07:42/21
08:10-08:28/18

07:23-07:42/19 08:08-08:30/22

07:50-07:57/7

07:25-07:41/16 08:05-08:31/26

07:47-08:00/13
07:27-07:40/13
07:45-08:32/47
07:29-07:39/10
07:44-08:33/49
07:32-07:39/7

07:44-08:34/50
07:34-07:37/3

07:43-08:35/52

671

Jun

| November

| 07:06
| 16:35
| 07:08
| 16:33

07:43-08:35/52
07:43-08:35/52
07:43-08:35/52
07:43-08:35/52
07:44-08:35/51
07:46-08:34/48
07:49-08:35/46
07:51-08:35/44
07:53-08:34/41
07:55-08:34/39
07:57-08:33/36
07:59-08:32/33
08:01-08:31/30
08:03-08:30/27
08:06-08:29/23
08:08-08:28/20
08:10-08:25/15
08:12-08:21/9

08:14-08:18/4

zeit wie

| Dezember

| 08:01
| 15:50
| 08:03
| 15:49
| 08:05
| 15:49
| 08:06
| 15:48
| 08:07
| 15:47
| 08:09
| 15:47
| 08:10
| 15:46
| 08:11
| 15:46
| 08:13
| 15:46
| 08:14
| 15:45
| 08:15
| 15:45
| 08:16
| 15:45
| 08:17
| 15:45
| 08:18
| 15:45
| 08:19
| 15:45
| 08:20
| 15:45
| 08:21
| 15:45
| 08:22
| 15:45
| 08:22
| 15:45
| 08:23
| 15:46
| 08:24
| 15:46
| 08:24
| 15:47
| 08:25
| 15:47
| 08:25
| 15:48
| 08:26
| 15:48
] 08:26
| 15:49
] 08:26
| 15:50
| 08:26
| 15:51
| 08:26
| 15:52
| 08:27
| 15:53
] 08:26
| 15:54
1232

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34

Schattenwurf-Immissionsgutachten Windpark Gérmin

spgposazs2/ 77 WINdPRO .

Seite 102 von 116



17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG

v e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender pro WEA

Berechnung: GBWEA: 13 - W25
- Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar | Februar |Marz | April | Mai |Juni | Juli | August ] |
1]08:26 09:01-09:35/34 |07:56 | 06:58 | 06:43 [05:33  [04:43 0439 | 0519  |06:44 | 07:07 | 07:06 08:01 08:38-09:18/40
15:55 16:47 |17:43  |19:42  [20:37  |21:28 | 21:43 20:00 | 1846 | 16:35 15:50
2]08:26 09:01-09:35/3¢ |07:54 | 06:56  [06:40 | 05:31 | 04:42 | 04:40 06:16 | 07:09 | 07:08 08:03 08:38-09:19/41
15:56 16:49  |17:45  [19:43  [20:39  |21:29 | 21:42 19:58 [ 18:44 | 16:33 15:50
3]08:26 09:00-09:35/35 |07:52 | 06:53 | 06:38  [05:29  |04:41 | 04:40 06:17  [07:41 [ 07:10 08:05 08:40-09:20/40
15:57 16:51 | 17:47  [19:45  [20:41  |20:30 | 21:42 19:55 [ 18:41 1631 15:49
408:26 00:00-09:36/36 |07:51 |06:51 | 06:35 |05:27  |04:40 | 0441 06:19 | 07:13 | 07:12 08:06 08:41-09:20/39
15:58 16:53  [17:49  [19:47  [20:43  [21:31 | 21:41 19:53  [18:39  [16:29 15:48
5]08:25 08:59-09:36/37 |07:49  [06:49  [06:33 | 05:25 | 04:40 | 04:42 06:21 [07:15 [ 07:14 08:07 08:43-09:21/38
16:00 16:55  [17:50  [19:49  [20:45  |21:32 | 2141 19:50 | 18:36 | 16:27 15:
608:25 08:50-09:36/37 |07:47 |06:46 |06:30 |05:23  |04:39 | 04:43 06:23 | 07:17 | 07:16 08:09 08:45-09:22/37
16:01 16:57  |17:52 | 19:51 0:46  |21:33 | 21:40 19:48  |18:34 | 16:25 15:47
708:25 08:58-00:36/38 |07:45 | 06:44 | 06:28 [ 05:21  |04:38 | 04:44 06:24 | 07:18 | 07:18 08:10 08:46-09:23/37
16:02 16:59  |17:54  [19:53  [20:48  |21:34 | 21:40 19:46  |18:31  |16:23 15:46
8]08:24 08:57-09:36/39 |07:43 | 06:41 | 06:25 | 05:19  |04:37 | 04:45 06:26 |07:20 | 07:20 08:11 08:47-09:23/36
16:04 17201 |17:56  |[19:55 [20:50  |21:35 | 21:39 19:43  |18:29 | 16:22 15:46
908:23 08:56-09:36/40 |07:41 | 06:39 | 06:23 | 05:17  |04:37 | 04:46 106:228  |07:22 | 07:22 08:13 08:49-09:24/35
16:05 17:03  |17:58  |19:56  [20:52  |21:36 | 21:38 119:41 [ 1827 | 16:20 15:46
10 | 08:23 08:56-09:37/41 |07:39 [ 06:37  |06:21 | 05:15 | 04:36 | 04:47 106:30  |07:24 | 07:24 08:14 08:50-09:24/34
16:07 17:05  |18:00 [19:58 |20:54  |21:37 | 21:37 119:38  [18:24 | 16:18 15:45
11]08:22 08:56-09:36/40 |07:37 | 06:34  |06:18 | 05:13 | 04:36 | 04:48 106:32  |07:26 | 07:26 08:15 08:51-09:25/34
16:08 17:07  [18:02 |20:00 [20:55 [21:38 | 21:36 19:36  [18:22  |16:16 15:45
12| 08:21 08:56-09:36/40 |07:35 | 06:32 | 06:16 [05:11  |04:36 | 04:49 06:33 |07:28 | 07:28 08:16 08:52-09:25/33
16:10 17:09  |18:04 [20:02 |20:57 |21:39 | 21:35 19:33  |18:19 | 16:15 15:
13 | 08:21 08:57-09:36/39 | 07:33 06:29 06:13 05:10 04:35 04:51 06:35 07:30 07:29 08:17 08:53-09:26/33
16:11 17:11  [18:06  [20:04  [20:59  [21:40 | 21:34 1931 [18:17  |16:13 15:45
14]08:20 08:57-09:35/38 |07:31  [06:27  [06:1 | 05:08 | 04:35 | 04:52 06:37 |07:31 [ 07:31 08:18 08:54-09:26/32
16:13 17:13  [18:08 |20:06 [21:01 |21:40 | 2133 19:28  [18:15 |16:11 15:45
15]08:19 08:57-09:33/36 |07:29 | 06:24  |06:09 | 05:06 |04:35 | 04:53 06:39 |07:33 | 07:33 08:19 08:55-09:26/31
16:15 17:45 1810  ]20:08  [21:02  |20:41 | 21:32 19:26  [18:12 | 16:10 15:
16 | 08:18 08:58-09:31/33 |07:27 | 06:22 | 06:06  [05:04  |04:35 | 04:55 106:40  [07:35 [ 07:35 08:20 08:56-09:27/31
16:16 17:17  [18:12  |20:10  |21:04  |21:41 | 2131 11923 [18:10 | 16:08 15:45
17| 08:17 08:59-09:25/26 |07:25 | 06:20 | 06:04 | 05:03  |04:34 | 04:56 106:42  [07:37 | 07:37 08:21 08:57-09:28/31
16:18 17:9  [18:43  |20:11  [21:06 | 21:42 | 21:30 19:21 [ 18:08 | 16:07 15:4;
18]08:16 09:00-09:24/24 [07:23  [06:17 | 06:02 | 05:01  [04:34 | 04:57 06:44  |07:39 | 07:39 08:43-08:47/4 | 08:22 08:58-09:28/30
16:20 1721|1815 [20:13  [21:07  |21:42 | 21:29 19:18 | 18:05 | 16:05 1545
19| 08:15 09:00-09:21/21 |07:21 | 06:15 |05:59  [05:00 |04:34 | 04:59 06:46 | 07:41 | 07:41 08:40-08:50/10 |08:22 08:59-09:29/30
16:22 1723 [18:47  |20:45  [21:09  [21:43 | 2127 19:16 [ 18:03 | 16:04 15:45
20| 08:13 09:01-09:19/18 |07:18 | 06:12  |05:57 [04:58  |04:34 | 05:00 06:48 | 07:43 | 07:43 08:39-08:52/13 | 08:23 08:59-09:29/30
16:24 1725|1819  |20:17  [21:11  |21:43 | 2126 19:13  [18:01 | 16:02 15:46 09:45-09:47/2
2108:12 09:02-09:18/16 |07:16  |06:10 | 05:55 |04:57  |04:35 | 05:02 06:49 | 07:45 | 07:44 08:38-08:54/16 |08:24 09:00-09:30/30
16:25 1727  |1821  |20:19 |22 |21:43 | 2125 19:11  [17:59 | 16:01 15:46 09:46-09:49/3
22[08:11 09:04-00:17/13 |07:14  |06:07 |05:53  |04:55 [ 04:35 | 05:03 06:51 | 07:47 | 07:46 08:37-08:55/18 | 08:24 09:00-09:30/30
16:27 1729|1823 |20:21 |21:4  |21:43 | 2123 19:08  |17:56 | 16:00 15:47 09:46-09:49/3
2308:10 09:05-09:15/10 |07:12 | 06:05 |05:50 |04:54  |04:35 | 05:05 06:53 | 07:49 | 07:48 08:37-08:58/21 | 08:25 09:01-09:31/30
16:29 17:31  |18:25 |20:23  |21:15  |2:44 | 2122 19:06  |17:54 | 15:58 15:47 09:47-09:50/3
24| 08:08 09:09-09:13/4 |07:10  |06:02 | 05:48 | 04:52 |04:35 | 05:06 06:55 | 07:51 | 07:50 08:37-09:01/24 | 08:25 09:01-09:31/30
16:31 17:33  |1827 |20:24  [21:17  |21:44 | 21:20 19:03  |17:52 | 15:57 15:48 0:48-09:49/1
25 | 08:07 07:07 | 06:00 |05:46 |04:51 [ 04:36 | 05:08 06:57 | 06:52 | 07:52 08:37-09:03/26 |08:26 09:01-09:31/30
16:33 17:35  |18:29 |20:26  |21:8  |21:44 | 2119 19:01 | 16:50 | 15:56 15:48
26 | 08:05 107:05 |05:57 |05:44 |04:50 |04:36 | 05:09 106:58 | 06:54 | 07:53 08:37-09:10/33 | 08:26 09:01-09:32/31
16:35 117:37 1830 |20:28  [21:20  |21:44 | 21:47 118:58 [ 16148 | 15:55 15149
27 | 08:04 [07:03 0555 |05:41 |04:48 |04:36 | 05:11 107:00 | 06:56 | 07:55 08:36-09:12/36 | 08:26 09:02-09:33/31
16:37 17:39  [18:32  [20:30  [21:21  |21:44 | 2116 18:56 [ 16:45 | 15:54 15:50
28 | 08:02 07:00 | 05:52 |05:33 | 04:47 | 04:37 | 05:12 07:02 | 06:58 | 07:57 08:36-09:14/38 | 08:26 09:02-09:33/31
16:39 17:41  [18:34 2032 [21:23  |21:43 | 20:14 18:53  [16:43 | 15:53 15:51
29 | 08:01 06:50  |05:37 | 04:46 | 04:38 | 05:14 07:04 [07:00 | 07:58 08:37-09:16/39 |(08:26 09:02-09:34/32
16:41 19:36  |20:34  [21:24  |2143 | 2112 18:51 | 1641 | 15:52 15:52
30 | 07:59 06:47  |05:35 | 04:45 [04:38 | 05:16 07:06  |07:02 | 08:00 08:37-09:17/40 |08:27 09:01-09:33/32
16:43 19:38  [20:36  [21:25  |21:43 | 2041 18:48 | 16:39 [ 15:51 15:53
31| 07:58 06:45 04:44 05:17 07:04 08:26 09:01-09:34/33
16:45 19:40 21:27 21:09 16:37 15:54
Sonnenscheinstunden | 249 273 367 420 495 511 513 382 328 258 232
Anzahl Minuten mit Schatten 729 0 0 0 0 0 0 0 0 0 318 1044
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):

Tagim Monat ~ Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 25/08/2018 13:52 / 78 Wi nd PRO .
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17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG

v e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:

25/08/2018 13:46/3.1.633
SHADOW - Kalender pro WEA

Berechnung: GBWEA: 14 - W26
- Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar | Februar |Marz | April | Mai |Juni | Juli | August ] |
1]08:26 09:15-09:51/36 [ 07:56 | 06:58 | 06:43  [05:33  [04:43 0439 | 0519 | 06:44 | 07:07 | 07:06 08:01 09:04-09:22/18
15:55 16:47 |17:43  |19:42  [20:37  |21:28 | 21:43 20:00 | 1846 | 16:35 15:50
2]08:26 09:16-09:52/36 |07:54 | 06:56  [06:40 | 05:31 | 04:42 | 04:40 06:16 | 07:09 | 07:08 08:03 09:04-09:23/19
15:56 16:49  |17:45  [19:43  [20:39  |21:29 | 21:42 19:58 [ 18:44 | 16:33 15:50
3]08:26 09:16-09:51/35 |07:52 | 06:53 | 06:38  [05:29  |04:41 | 04:40 06:17  [07:41 [ 07:10 08:05 09:04-09:25/21
15:57 16:51 17:47 19:45 20:41 21:30 21:42 19:55 18:41 16:31 15:49
408:26 00:17-09:51/34 |07:51 | 06:51 | 06:35 | 05:27  |04:40 | 0441 06:19 | 07:13 | 07:12 08:06 09:03-09:28/25
15:58 16:53  [17:49 [ 19:47  [20:43  [21:31 | 2141 19:53  [18:39  [16:29 15:48
5]08:25 09:17-09:50/33 | 07:49 06:49 06:33 05:25 04:40 04:42 06:21 07:15 07:14 08:07 09:04-09:34/30
16:00 16:55  [17:50  [19:49  [20:45  |21:32 | 2141 19:50 | 18:36 | 16:27 15:
608:25 00:18-09:50/32 |07:47 | 06:46 | 06:30 |05:23  |04:39 | 04:43 06:23 | 07:17 | 07:16 08:09 09:04-09:36/32
16:01 16:57  |17:52  [19:51  |20:46  |21:33 | 21:40 19:48  |18:34 | 16:25 15:47
708:25 09:19-09:49/30 |07:45 | 06:44 | 06:28  [05:21  |04:38 | 04:44 06:24 | 07:18 | 07:18 08:10 09:04-09:37/33
16:02 16:59  |17:54  [19:53  [20:48  |21:34 | 21:40 19:46  |18:31  |16:23 15:46
8] 08:24 09:19-09:44/25 | 07:43 06:41 06:25 05:19 04:37 04:45 06:26 07:20 07:20 08:11 09:04-09:38/34
16:04 17201 |17:56  [19:55 [20:50  |21:35 | 21:39 19:43  |18:29 | 16:22 15:46
908:23 09:20-09:41/21 |07:41 | 06:39 |06:23 | 05:17 | 04:37 | 04:46 106:228  |07:22 | 07:22 08:13 09:05-09:40/35
16:05 17:03 | 17:58 19:56 20:52 21:36 21:38 | 19:41 18:27 16:20 15:46
10| 08:23 09:21-09:41/20 |07:39 | 06:37  |06:21 | 05:15  |04:36 | 04:47 106:30 | 07:24 | 07:24 08:14 09:05-09:41/36
16:07 17:05 | 18:00 19:58 20:54 21:37 21:37 | 19:38 18:24 16:18 15:45
1108:22 09:22-09:40/18 |07:37  |06:34 | 06:18 | 05:13 | 04:36 | 04:48 106:32  [07:26 | 07:26 08:15 09:05-09:41/36
16:08 17:07  [18:02 |20:00 [20:55 [21:38 | 21:36 19:36  [18:22  |16:16 15:45
12 | 08:21 09:23-09:38/15 | 07:35 06:32 06:16 05:11 04:36 04:49 06:33 07:28 07:28 08:16 09:05-09:42/37
16:10 17:09  |18:04 [20:02 |20:57 |21:39 | 21:35 19:33  |18:19 | 16:15 15:
13]08:21 09:24-09:38/14 |07:33  |06:29 | 06:13 [ 05:10 | 04:35 | 04:51 06:35 [07:30 | 07:29 08:17 09:06-09:43/37
16:11 17:11  [18:06  [20:04  [20:59  [21:40 | 21:34 1931 [18:17  |16:13 15:45
14]08:20 09:26-09:37/11 [07:31  [06:27  [06:41 | 05:08 | 04:35 | 04:52 06:37 |07:31 [ 07:31 08:18 09:06-09:43/37
16:13 17:13  [18:08 |20:06 [21:01 |21:40 | 2133 19:28  [18:15 |16:11 15:45
15]08:19 09:27-09:35/8 [ 07:29 | 06:24  |06:09 | 05:06 | 04:35 | 04:53 06:39 |07:33 | 07:33 08:19 09:07-09:44/37
16:15 17:45 1810  ]20:08  [21:02  |20:41 | 21:32 19:26  [18:12 | 16:10 15:
16 | 08:18 07:27  [06:22 |06:06 |05:04 |04:35 | 04:55 106:40  [07:35 [ 07:35 08:20 09:07-09:45/38
16:16 17:17  [18:12  |20:10  |21:04  |21:41 | 2131 11923 [18:10 | 16:08 15:45
17| 08:17 07:25  ]06:20 |06:04 | 05:03 [ 04:34 | 04:56 106:42  [07:37 ] 07:37 08:21 09:08-09:45/37
16:18 17:9  [18:43  |20:11  [21:06 | 21:42 | 21:30 19:21 [ 18:08 | 16:07 1545
18 | 08:16 07:23 06:17 06:02 05:01 04:34 04:57 06:44 07:39 07:39 08:22 09:08-09:46/38
16:20 1721|1815 [20:13  [21:07  |21:42 | 21:29 19:18 | 18:05 | 16:05 1545
19 | 08:15 07:21 06:15 05:59 05:00 04:34 04:59 06:46 07:41 07:41 08:22 09:09-09:47/38
16:22 1723 [18:47  |20:45  [21:09  [21:43 | 2127 19:16 [ 18:03 | 16:04 15:46
20 | 08:13 07:18  [06:12 |05:57 |04:58  [04:34 | 05:00 06:48 | 07:43 | 07:43 08:23 09:09-09:47/38
16:24 17:25 18:19 20:17 21:11 21:43 21:26 19:13 18:01 16:02 15:46
21| 08:12 07:16 | 06:10 |05:55 |04:57 [ 04:35 | 05:02 06:49 | 07:45 | 07:44 08:24 09:10-09:48/38
16:25 1727  |1821  |20:19 |22 |21:43 | 2125 19:11  [17:59 | 16:01 15:46
22| 08:11 07:14 06:07 05:53 04:55 04:35 05:03 06:51 07:47 07:46 08:24 09:10-09:48/38
16:27 1729|1823 |20:21 |21:4  |21:43 | 2123 19:08  |17:56 | 16:00 15
23 08:10 0712 [06:05 |05:50 |04:54 [04:35 | 05:05 06:53 | 07:49 | 07:48 08:25 09:11-09:49/38
16:29 17:31 1825 |20:23  |21:15 |24 | 2122 19:06  |17:54 | 15:58 15:47
24 | 08:08 07:09 | 06:02 |05:48 |0452 | 04:35 | 05:06 06:55 | 07:51 | 07:50 08:25 09:11-09:49/38
16:31 17:33  |1827 |20:24  [21:17  |21:44 | 21:20 19:03  |17:52 | 15:57 15:48
25 | 08:07 07:07 | 06:00 |05:46 |04:51 [ 04:36 | 05:08 06:57 | 06:52 | 07:52 08:26 09:11-09:49/38
16:33 17:35 |18:28  |20:26  |21:8  |21:44 | 2119 19:01 | 16:50 | 15:56 15:48
26 | 08:05 107:05 0557 |05:44 |04:50 |04:36 | 05:09 106:58 | 06:54 | 07:53 08:26 09:12-09:49/37
16:35 117:37 1830 |20:28  [21:20  |21:44 | 21:47 118:58  [16:48 | 15:55 15149
27 | 08:04 [07:03 0555 |05:41 |04:48 |04:36 | 05:11 107:00 | 06:56 | 07:55 09:06-09:14/8 | 08:26 09:13-09:50/37
16:37 17:39  [18:32  [20:30 [21:21  |21:44 | 2116 18:56 [ 16:45 | 15:54 5:
28 | 08:02 07:00 | 05:52 |05:33 | 04:47 | 04:37 | 05:12 07:02 | 06:58 | 07:57 09:05-09:16/11 |08:26 09:13-09:51/38
16:39 17:41  [18:34 2032|2122 [21:43 | 21:14 18:53  [16:43 | 15:53 15:51
29 | 08:01 06:50 05:37 04:46 04:38 05:14 07:04 07:00 | 07:58 09:05-09:18/13 | 08:26 09:14-09:51/37
16:41 19:36  |20:34  [21:24  |2143 | 2112 18:51 | 1641 | 15:52 5:
30 | 07:59 06:47  |05:35 | 04:45 [04:38 | 05:16 07:06  |07:02 | 08:00 09:04-09:19/15 |08:26 09:14-09:50/36
16:43 19:38 20:36 21:25 21:43 21:11 18:48 16:39 | 15:51 15:53
31| 07:58 06:45 04:44 05:17 07:04 | 08:26 09:14-09:51/37
16:45 19:40 21:26 21:09 16:37 | 15:54
Sonnenscheinstunden | 249 273 367 420 495 511 513 382 328 | 258 232
Anzahl Minuten mit Schatten 368 0 0 0 0 0 0 0 0 0 47 1068
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tagim Monat ~ Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
WIndPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk asjo8201813:52/7 WINAPRO .

117-SCHATTEN-2018-34
Schattenwurf-Immissionsgutachten Windpark Gérmin Seite 104 von 116



17
4 Wind

—
Windeignungsgebiet Gormin

SHADOW - Kalender pro WEA

Berechnung: GBWEA: 15 - W2
Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar |Februar |Marz |April |Mai
1]08:27 07:56 06:58 06:43 18:39-19:15/36 | 05:33
15:55 16:46 17:43 19:42 20:37
2| 08:26 07:54 06:56 06:40 18:41-19:17/36 | 05:31
15:56 16:48 17:45 19:43 20:39
3 08:26 07:52 06:53 06:38 18:43-19:18/35 | 05:29
15:57 16:50 17:47 19:45 20:41
4] 08:26 07:51 06:51 06:35 18:44-19:20/36 | 05:27
15:58 16:52 17:49 19:4] 20:43
5 08:26 07:49 06:49 06:33 18:45-19:21/36 | 05:25
16:00 16:55 17:50 19:4¢ 20:45
6| 08:25 07:47 06:46 06:30 18:56-19:23/27 | 05:23
16:01 16:57 17:52 19:5; 20:47
7| 08:25 07:45 06:44 06:28 18:57-19:23/26 | 05:21
16:02 16:59 17:54 19:5: 20:48
8 08:24 07:43 06:41 06:25 18:57-19:23/26 | 05:19
16:04 17:01 17:56 19:5! 20:50
9108:24 07:41 06:39 06:23 18:58-19:23/25 | 05:17
16:05 17:03 17:58 19:5. 20:52
10 | 08:23 07:39 06:37 06:21 18:59-19:21/22 | 05:15
16:07 17:05 18:00 19:5¢ 20:54
11 ] 08:22 07:37 06:34 06:18 19:03-19:21/18 | 05:13
16:08 17:07 18:02 201 20:55
12 | 08:21 07:35 06:32 06:16 19:04-19:20/16 | 05:11
16:10 17:09 18:04 20:0: 20:57
13 ] 08:21 07:33 06:29 06:13 19:05-19:18/13 | 05:10
16:11 17:11 18:06 201 20:59
14| 08:20 07:31 06:27 06:11 19:07-19:16/9 | 05:08
16:13 17:13 18:08 20:06 1:01
15| 08:19 07:29 06:24 06:09 05:06
16:15 17:15 18:10 20:08 21:02
16 | 08:18 07:27 06:22 06:06 05:04
16:16 17:17 18:12 20:10 21:04
17 | 08:17 07:25 06:20 06:04 05:03
16:18 17:19 18:13 20:11 21:06
18 | 08:16 07:23 06:17 06:02 05:01
16:20 17:21 18:15 20:13 21:07
19 | 08:15 07:21 06:15 05:59 05:00
16:22 17:23 18:17 20:15 21:09
20 | 08:13 07:18 06:12 05:57 04:58
16:23 17:25 18:19 20:17 21:11
21| 08:12 07:16 06:10 17:46-17:53/7 05:55 04:56
16:25 17:27 18:21 20:19 21:12
22 | 08:11 07:14 06:07 17:43-17:56/13 | 05:52 04:55
16:27 17:29 18:2 20:21 21:14
23| 08:10 07:12 06:05 17:41-17:57/16 | 05:50 04:54
16:29 17:31 18:25 20:23 21:15
24| 08:08 07:10 06:02 17:40-17:59/19 | 05:48 04:52
16:31 17:33 18:27 20:24 21:17
25 | 08:07 07:07 06:00 17:39-18:01/22 | 05:46 04:51
16:33 17:35 18:2 20:26 21:18
26 | 08:05 07:05 05:57 17:38-18:03/25 | 05:44 04:50
16:35 17:37 18:30 20:28 21:20
27 | 08:04 07:03 05:55 17:37-18:03/26 | 05:41 04:48
16:37 17:39 18:3 20:30 21:21
28 | 08:02 07:00 05:52 17:37-18:04/27 | 05:39 04:47
16:39 17:41 18:34 20:32 21:23
29 | 08:01 06:50 18:37-19:03/26 | 05:37 04:46
16:41 19:36 20:34 21:24
30 | 07:59 06:47 18:38-19:11/33 | 05:35 04:45
16:42 19:3! 20:36 21:25
31| 07:58 06:45 18:39-19:13/34 04:44
16:44 19:40 21:27
Sonnenscheinstunden | 249 273 367 420 495
Anzahl Minuten mit Schatten 0 0 248 361

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

Tagim Monat ~ Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

117-SCHATTEN-2018-34
Schattenwurf-Immissionsgutachten Windpark Gérmin

Lizenzierter Anwender:

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

J Wind?”

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Juni [3uli | August | September | Oktober |NovembejDezember
04:43 04:39 05:19 06:14 19:02-19:20/18 | 07:07 07:06 08:02
21:28 21:43 21:07 20:01 18:46 16:35 15:50
04:42 04:39 05:21 06:16 18:58-19:20/22 | 07:09 07:08 08:03
21:29 21:42 21:05 19:58 18:44 16:33 15:49
04:41 04:40 05:22 06:17 18:56-19:21/25 | 07:11 07:10 08:05
21:30 21:42 21:04 19:55 18:41 16:31 15:49
04:40 04:41 05:24 06:19 18:54-19:20/26 | 07:13 07:12 08:06
21:31 21:42 21:02 19:53 18:39 16:29 15:48
04:39 04:42 05:26 06:21 18:53-19:19/26 | 07:15 07:14 08:08
21:33 21:41 21:00 19:5¢ 18:36 16:27 15:47
04:39 04:43 05:28 06:23 18:52-19:19/27 | 07:17 07:16 08:09
21:34 21:40 20:58 19: 18:34 16:25 15:47
04:38 04:44 05:29 06:24 18:41-19:17/36 | 07:18 07:18 08:10
21:35 21:40 20:56 19: 18:31 16:23 15:46
04:37 04:45 05:31 06:26 18:39-19:15/36 | 07:20 07:20 08:12
21:36 21:39 20:54 19:43 18:29 16:21 15:46
04:37 04:46 05:33 06:28 18:37-19:12/35 | 07:22 07:22 08:13
21:36 21:38 20:52 19:41 18:27 16:20 15:46
04:36 04:47 05:34 06:30 18:35-19:10/35 | 07:24 07:24 08:14
21:37 21:37 20:50 19:38 18:24 16:18 15:45
04:36 04:48 05:36 06:32 18:32-19:07/35 | 07:26 07:26 08:15
21:38 21:36 20:48 19:36 18:22 16:16 15:45
04:35 04:49 05:38 06:33 18:30-19:05/35 | 07:28 07:28 08:16
21:39 21:36 20:46 19:3 18:19 16:14 15:45
04:35 04:51 05:40 06:35 18:29-19:03/34 | 07:30 07:30 08:17
21:40 21:35 20:44 19:31 18:17 16:13 15:45
04:35 04:52 05:42 06:37 18:28-18:55/27 | 07:31 07:31 08:18
21:40 21:33 20:41 19:28 18:15 16:11 15:45
04:35 04:53 05:43 06:39 18:27-18:53/26 | 07:33 07:33 08:19
21:41 21:32 20:39 19:26 18:12 16:10 15:45
04:34 04:54 05:45 06:40 18:27-18:52/25 | 07:35 07:35 08:20
21:41 21:31 20:37 19:23 18:10 16:08 15:45
04:34 04:56 05:47 06:42 18:27-18:51/24 | 07:37 07:37 08:21
21:42 21:30 20:35 19:21 18:08 16:07 15:45
04:34 04:57 05:49 06:44 18:27-18:50/23 | 07:39 07:39 08:22
21:42 21:29 20:33 19:18 18:05 16:05 15:45
04:34 04:59 05:50 06:46 18:26-18:47/21 | 07:41 07:41 08:23
21:43 21:28 20:30 19:16 18:03 16:04 15:45
04:34 05:00 05:52 06:48 18:27-18:44/17 | 07:43 07:43 08:23
21:43 21:26 20:28 19:13 18:01 16:02 15:46
04:34 05:01 05:54 06:49 18:29-18:42/13 | 07:45 07:45 08:24
21:43 21:25 20:26 19:11 17:58 16:01 15:46
04:35 05:03 05:56 06:51 18:31-18:40/9 07:47 07:46 08:24
21:44 21:23 20:24 19:08 17:56 16:00 15:47
04:35 05:04 05:58 06:53 07:49 07:48 08:25
21:44 21:22 20:21 19:06 17:54 15:58 15:47
04:35 05:06 05:59 06:55 07:51 07:50 08:25
21:44 21:21 20:19 19:03 17:52 15:57 15:48
04:35 05:08 06:01 06:57 06:52 07:52 08:26
21:44 21:19 20:17 19:01 16:50 15:56 15:48
04:36 05:09 06:03 06:58 06:54 07:53 08:26
21:44 21:17 20:14 18:58 16:47 15:55 15:49
04:36 05:11 06:05 07:00 06:56 07:55 08:26
21:44 21:16 20:12 18:56 16:45 15:54 15:50
04:37 05:12 06:07 07:02 06:58 07:57 08:26
21:44 21:14 20:10 18:53 16:43 15:53 15:51
04:37 05:14 06:08 19:08-19:17/9 | 07:04 07:00 07:58 08:27
21:43 21:12 20:07 8:51 16:41 15:52 15:52
04:38 05:16 06:10 19:06-19:19/13 | 07:06 07:02 08:00 08:27
21:43 21:11 204 8:48 16:39 15:51 15:52
05:17 06:12 19:03-19:19/16 07:04 08:27
21:09 20:03 16:37 15:53
511 513 460 382 328 258 232
o 0 0 38 575 0 0 0
Zeit wie hr):

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

asio80813:52/80  WINAPRO .
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17
4 Wind

Projekt: Lizenzierter Anwender:
indei i ormi 117-Wind GmbH & Co. KG %
Windeignungsgebiet Gormin Wind

Am Westersielzug 11
DE-25840 Friedrichstadt

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

SHADOW - Kalender pro WEA

Berechnung: GBWEA: 16 - W4
- Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Marz | April | Mai | Juni | Juli |August | iOktober |

1/08:27 |07:56 |06:58 | 06:43 | 05:33 | 04:43 | 04:39 | 05:19 | 06:14 | 07:07 | 07:06 | 08:02
| 15:55 | 16:46 | 17:43 | 19:42  |20:37 | 21:28  |21:43 | 21:07  |20:00 | 18:46 | 16:35 | 15:50
2|08:26 |07:54 | 06:56 | 06:40 | 05:31 | 04:42 | 04:40 | 05:21 | 06:16 | 07:09 | 07:08 | 08:03
|15:56 | 16:48 | 17:45 | 19:43  |20:39 | 21:29  |21:42 | 21:05 |19:58 | 18:44 | 16:33 | 15:49
3]08:26 |07:52 | 06:53 | 06:38 | 05:29 | 04:41 | 04:40 | 05:22 |06:17 | 07:11 | 07:10 | 08:05
|15:57 | 16:51 | 17:47 | 19:45  |20:41 | 21:30 | 21:42 | 21:04  |19:55 | 18:41 | 16:31 | 15:49
4]08:26 | 07:51 | 06:51 | 06:35 | 05:27 | 04:40 | 04:41 | 05:24 | 06:19 | 07:13 | 07:12 | 08:06
|15:58 | 16:53 | 17:49  |19:47  [20:43 | 21:31  [21:42 | 21:02  [19:53 | 18:39  |16:29 | 15:48
5]08:26 | 07:49 | 06:49 | 06:33 | 05:25 | 04:39 | 04:42 | 05:26 | 06:21 | 07:15 | 07:14 | 08:08
| 16:00 | 16:55 | 17:50 | 19:49 | 20:45 | 21:33 | 21:41 | 21:00 | 19:51 | 18:36 | 16:27 | 15:47
6| 08:25 | 07:47 | 06:46 | 06:30 | 05:23 | 04:39 | 04:43 | 05:28 | 06:23 | 07:17 | 07:16 | 08:09
| 16:01 | 16:57 | 17:52 | 19:51 | 20:47 | 21:34 | 21:40 | 20:58 | 19:48 | 18:34 | 16:25 | 15:47
7] 08:25 | 07:45 | 06:44 | 06:28 | 05:21 | 04:38 | 04:44 | 05:29 | 06:24 | 07:18 | 07:18 | 08:10
|16:02 | 16:59 | 17:54 | 19:53  [20:48 | 21:35 [ 21:40 | 20:56 | 19:46 | 18:31 | 16:23 | 15:46
8]08:24 |07:43 | 06:41 | 06:25 | 05:19 | 04:37 | 04:45 | 05:31 | 06:26 | 07:20 | 07:20 | 08:12
|16:04 | 17:01 | 17:56 | 19:55  |20:50 | 21:36  |21:39 | 20:54 | 19:43 | 18:29 | 16:22 | 15:46
9]08:24 | 07:41 | 06:39 |06:23 | 05:17 | 04:37 | 04:46 | 05:33 | 06:28 | 07:22 | 07:22 | 08:13
|16:05 | 17:03 | 17:58  |19:57  [20:52 | 21:36  |21:38 | 20:52 | 19:41 | 18:27 | 16:20 | 15:46
10 |08:23  |07:39 | 06:37 | 06:21 | 05:15 | 04:36 | 04:47 | 05:35 | 06:30 | 07:24 | 07:24 | 08:14

|16:07 | 17:05  |[18:00  |19:58  |20:54  [21:37  |21:37  |20:50 | 19:38 | 18:24 | 16:18 15:45
11]08:22 | 07:37 | 06:3@ | 06:18 | 05:13 | 04:36 | 04:48 | 05:36 | 06:32 | 07:26 | 07:26 08:15
|16:08 | 17:07 | 18:02  [20:00  |20:55 |21:38 | 21:36 | 20:48  |19:36 | 18:22 | 16:16 15:45
1208:22 |07:35 | 06:32 | 06:16 | 05:11  |04:35 | 04:49 | 05:38 | 06:33 | 07:28 | 07:28 08:16
|16:10 | 17:09 | 18:04  |20:02  |20:57  |21:39  |21:36 | 20:46 |19:33 | 18:19 | 16:15 15:45
13]08:21  |07:33 | 06:29 | 06:13 | 05:10 | 04:35 | 04:51 | 05:40 | 06:35 | 07:30 | 07:30 08:17
| 16:11 | 17:11 | 18:06 | 20:04 | 20:59 | 21:40 | 21:35 | 20:44 | 19:31 | 18:17 | 16:13 15:45
14]08:20 |07:31 | 06:27 |06:11  |05:08 |04:35 | 04:52 | 05:42 | 06:37 |07:31 | 07:31 08:18
|16:13 | 17:13 | 18:08 | 20:06  |21:01  |21:40  |21:34 | 20:41  |19:28 | 18:15 | 16:11 15:45
15 | 08:19 | 07:29 | 06:24 | 06:09 | 05:06 | 04:35 | 04:53 | 05:43 | 06:39 | 07:33 | 07:33 08:19
|16:15 | 17:15 | 18:10 | 20:08  [21:02  |21:41  |21:32 | 20:39 |19:26 | 18:12 | 16:10 15:45
16 | 08:18 | 07:27 | 06:22 | 06:06 | 05:04 | 04:34 | 04:54 | 05:45 | 06:40 | 07:35 | 07:35 08:20
| 16:16 | 17:17 | 18:12 | 20:10 | 21:04 | 21:41 | 21:31 | 20:37 | 19:23 | 18:10 | 16:08 15:45
17 | 08:17 | 07:25 | 06:20 | 06:04 | 05:03 | 04:34 | 04:56 | 05:47 | 06:42 | 07:37 | 07:37 08:21
|16:18 | 17:19 | 1813  |20:11  [21:06 | 21:42  [21:30 | 20:35  [19:21 | 18:08 | 16:07 15:45
18108:16 | 07:23 | 06:17  |06:02 | 05:01 | 04:3¢ | 04:57 | 05:49 | 06:44 | 07:39 | 07:39 08:22
|16:220 | 17:21  [18:15  [20:13  |21:07  |21:42  [21:29  |20:33 | 19:18 | 18:05 | 16:05 15:45
19108:15 [07:21 | 06:15  |05:59 | 05:00 |04:3¢ | 04:50 | 05:550 | 06:46 | 07:41 | 07:41 08:23
| 16:22 |17:23 | 18:17 | 20:15 | 21:09 | 21:43 | 21:28 | 20:30 | 19:16 | 18:03 | 16:04 15:45
20 | 08:14 | 07:18 | 06:12 | 05:57 | 04:58 | 04:34 | 05:00 | 05:52 | 06:48 | 07:43 | 07:43 08:23
| 16:23 | 17:25 | 18:19 | 20:17 | 21:11 | 21:43 | 21:26 | 20:28 | 19:13 | 18:01 | 16:02 15:46
21]08:12 | 07:16 | 06:10  |05:55 | 04:57 | 04:34 | 05:01 | 05:54 | 06:49 | 07:45 | 07:45 08:24

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[16:25  [17:27  [18:21  [20:19  |21:42 | 21:43  |21:25  [20:26 [ 19:1 | 17:59  [16:01 | 15:46
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

22|08:11 | 07:14 | 06:07 | 05:53  |04:55 | 04:35 | 05:03 |05:56 | 06:51 | 07:47 | 07:46 08:24
116:27  |17:29 [ 18:223 | 20:21  |21:14  |21:44  |21:23 | 20:24 | 19:08 | 17:56 | 16:00 15:47
23]08:10 | 07:12 | 06:05 | 05:50 | 04:54 | 04:35 | 05:04 | 05:58 | 06:53 | 07:49 | 07:48 08:25
|16:20 | 17:31 | 18:225 | 20:23 | 21:15 | 21:44  |21:222 | 20:21 | 19:06 | 17:54 | 15:58 15:47
24]08:08 |07:10 |06:02 |05:48  |04:52 | 04:35 |05:06 |05:59 | 06:55 | 07:51 | 07:50 08:25
|16:31 | 17:33 | 18:27 | 20:24 | 21:17 | 21:44 | 21:21 | 20:19  [19:03 | 17:52 | 15:57 15:48
25]08:07 |07:07 |06:00 |05:46 |04:51 | 04:35 | 05:08 |06:01 | 06:57 | 06:53 | 07:52 08:26
|16:33 | 17:35 | 18:29 | 20:26 | 21:18 | 21:44  |21:19 | 20:17  |19:01 | 16:50 | 15:56 15:48
26]08:05 |07:05 |05:57 | 05:44 | 04:50 | 04:36 | 05:09 | 06:03 |06:58 | 06:54 | 07:53 08:26
|16:35 | 17:37 | 18:30 | 20:28 | 21:20  |21:44 | 21:17 | 20:14 | 18:58 | 16:48 | 15:55 15:49
27108:04 |07:03 |05:55 | 05:41 | 04:48 | 04:36 | 05:11 | 06:05 |07:00 | 06:56 | 07:55 08:26
|16:37 | 17:39 [ 18:32  [20:30  [21:21 | 21:44  [21:16 | 20:12 | 1856 | 16:45 | 15:54 15:50
28(08:02 | 07:00 |05:52 | 05:39 |04:47 | 04:37 | 05:12 [06:07 |07:02 | 06:58 | 07:57 08:26
|16:39 | 17:41  [18:34  [20:32  |21:23 [21:44  |21:14  [|20:10 | 18:53 | 16:43 | 15:53 15:51
29]08:01 | 106:50 | 05:37 | 04:46 | 04:37 | 05:14 | 06:08 | 07:04 | 07:00 | 07:58 08:27
| 16:41 | | 19:36 | 20:34 | 21:24 | 21:43 | 21:12 | 20:07 | 18:51 | 16:41 | 15:52 15:52
30 | 07:59 | | 06:47 | 05:35 | 04:45 | 04:38 | 05:16 | 06:10 | 07:06 | 07:02 | 08:00 08:27
| 16:43 | | 19:38 | 20:36 | 21:25 | 21:43 | 21:11 | 20:05 | 18:48 | 16:39 | 15:51 15:52
31]07:58 | 106:45 | 104:44 | |05:17 | 06:12 | |07:04 | 08:27
| 16:45 | | 19:40 | | 21:27 | | 21:09 | 20:03 | | 16:37 | 15:53
Sonnenscheinstunden | 249 1273 | 367 | 420 | 495 | 511 | 513 | 460 | 382 | 328 | 258 232
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie hr):
Tag im Monat ~ Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
WindPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk asjos2018 1352781 WINAPRO .
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17
4 Wind

Projekt: Lizenzierter Anwender:
Windeignungsgebiet Gormin 117-Wind GmbH & Co. KG

v e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:

25/08/2018 13:46/3.1.633
SHADOW - Kalender pro WEA

Berechnung: GBWEA: 17 - W5
- Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [HEILIGENDAMM]
Voraussetzungen fiir Berechnung des Schattenwurfs 0 Feh v Ape M) D0R JU Ak S8 OKE NG DEE
1.39 232 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Marz | April | Mai |Juni | Juli | August |September | Oktober | Novembe|Dezember
1]08:27 | 07:56 | 06:58 06:43  |05:33  |04:43  [04:39  [05:49 | 06:14 07:07 18:10-18:17/7 | 07:06 | 08:02
15555 [ 16:46 | 17:43 19:42  [20:37  |21:28 | 21:43 20:00 E 16:35 | 15:50
2]08:226 | 07:54 | 06:56 06:40  |05:31 | 04:42 | 04:40 06:16 07:09 17:44-18:08/24 | 07:08 | 08:03
15:56  [16:48 | 17:45 19:43  [20:39  |21:29 | 21:42 19:58 18:44 16:33 | 15:49
3]08:26 |07:52 | 06:53 17:11-17:19/8 | 06:38 | 05:29  |04:41 | 04:40 06:17 07:11 17:43-18:08/25 [07:10 | 08:05
15:57 16:50 17:47 19:45 20:41 21:30 21:42 19:55 18:41 16:31 15:49
4]08:26 |07:51 | 06:51 17:08-17:21/13 |06:35 | 05:27  [04:40 | 0441 06:19 07:13 17:42-18:06/24 |07:12 | 08:06
1558 [16:53 [ 17:49 19:47  [20:43  |21:31 | 2141 19:53 18:39 16:29 | 15:48
5]08:26 07:49 06:49 17:07-17:23/16 06:33 05:25 04:39 04:42 06:21 07:15 17:41-18:05/24 07:14 08:08
16:00 | 16:55 | 17:50 19:49  |20:45  |21:33 | 2141 19:50 18:36 16:27 | 15:47
6(08:25 |07:47 |06:46 17:06-17:25/19 |06:30  |05:23  |04:39 | 04:43 06:23 07:17 17:41-18:04/23 | 07:16 | 08:09
16:01 | 16:57 | 17:52 19:51  |20:47  |21:34 | 21:40 19:48 18:34 16:25 | 15:47
7[08:25 |07:45 | 06:44 17:05-17:27/22 |06:28 [05:21  |04:38 | 04:44 06:24 07:18 17:41-18:02/21 |07:18 | 08:10
16:02 [ 16:59 | 17:54 19:53  |20:48  |21:35 | 21:40 19:46 18:31 16:23 | 15:46
8| 08:24 07:43 06:41 17:05-17:29/24 06:25 05:19 04:37 04:45 06:26 07:20 17:42-18:00/18 07:20 08:12
16:04  [17:01 | 17:56 19:55  |20:50  |21:36 | 21:39 19:43 18:29 16:22 | 15:46
9]08:24 |07:41 | 06:39 17:05-17:29/24 |06:23 | 05:17 | 04:37 | 04:46 | 06:28 07:22 17:43-17:57/14 | 07:22 | 08:13
16:05 17:03 17:58 19:57 20:52 21:36 21:38 | 19:41 18:27 | 16:20 15:46
10/08:23 |07:39 | 06:37 17:05-17:29/24 |06:21 | 05:15  |04:36 | 04:47 | 06:30 07:24 17:44-17:55/11 | 07:24 | 08:14
16:07 17:05 18:00 19:58 20:54 21:37 21:37 | 19:38 18:24 16:18 15:45
11]08:22  |07:37 | 06:34 17:05-17:29/24 | 06:18  [05:13 | 04:36 | 04:48 1 06:32 07:26 17:47-17:52/5 | 07:26 | 08:15
16:08 | 17:07 | 18:02 20:00  |20:55  |21:38 | 21:36 19:36 18:22 16:16 | 15:45
12 | 08:21 07:35 06:32 17:33-17:38/5 06:16 05:11 04:35 04:49 06:33 07:28 07:28 08:16
16:10 [ 17:09 | 18:04 17:06-17:29/23 |20:02 | 20:57  |21:39 | 21:35 19:33 18:19 16:14 | 15:45
13]08:221  |07:33 | 06:29 17:29-17:39/10 | 06:13  [05:0 [ 04:35 | 04:51 06:35 07:30 07:30 | 08:17
16:11  [17:11 [ 18:06 17:06-17:28/22 [20:04 |20:59  [21:40 | 21:35 19:31 18:17 16:43 | 15:45
14]08:20 |07:31 | 06:27 17:28-17:41/13 |06:11 | 05:08 | 04:35 | 04:52 06:37 07:31 07:31 | 08:18
16:13  [17:13 [ 18:08 17:09-17:27/18 [20:06 |21:01 |21:40 | 21:33 19:28 18:15 16:11 | 15:45
15]08:19  |07:29 | 06:24 17:10-17:43/33 |06:09 | 05:06 | 04:35 | 04:53 06:39 07:33 107:33 | 08:19
16:45  [17:15 | 18:10 20:08  [20:02 | 2141 |21:32 19:26 18:12 116:10 | 15145
16]08:18  |07:27 | 06:22 17:26-17:45/19 |06:06  [05:04  |04:34 | 04:54 | 06:40 07:35 107:35 | 08:20
16:16 | 17:17 [ 18:12 17:12-17:24/12 |20:10 | 21:04  |21:41 | 2131 | 19:23 18:10 |16:08 | 15:45
17108:47  |07:25 | 06:20 17:25-17:47/22 | 06:04  [05:03  [04:34 | 04:56 | 06:42 18:24-18:33/9 | 07:37 107:37 | 08:21
16:18  [17:19 [ 18:13 17:14-17:20/6 |20:41 | 21:06  |21:42 | 21:30 19:21 18:08 16:07 | 15:45
18 | 08:16 07:23 06:17 17:25-17:49/24 06:02 05:01 04:34 04:57 06:44 18:20-18:34/14 | 07:39 07:39 08:22
1620  [17:21 | 18:15 2013|2107 2142 [21:29 19:18 18:05 16:05 | 15:45
19 | 08:15 07:21 06:15 17:25-17:50/25 05:59 05:00 04:34 04:59 06:46 18:19-18:35/16 | 07:41 07:41 08:23
16:22  [17:23 | 18:17 20045 [21:09  |21:43 | 21:28 19:16 18:03 16:04 | 15:45
20(08:13 [07:18 | 06:12 17:25-17:51/26 |05:57 [04:58  |04:34 | 05:00 06:48 18:17-18:36/19 | 07:43 07:43 | 08:23
16:23 17:25 18:19 20:17 21:11 21:43 21:26 19:13 18:01 16:02 15:46
21|08:12 |07:16 | 06:10 17:25-17:50/25 |05:55 | 04:56  |04:34 | 05:01 06:49 18:13-18:36/23 | 07:45 07:45 | 08:24
16:25 [17:27 | 18:21 20019 2112|2143 |21:25 19:11 17:59 16:01 | 15:46
22| 08:11 07:14 06:07 17:27-17:50/23 05:52 04:55 04:35 05:03 06:51 18:11-18:36/25 | 07:47 07:46 08:24
16:27  |17:29 | 18:23 2021|2114 2144 |21:23 19:0 17:56 |116:00 | 15:47
23[08:10 |07:12 | 06:05 17:29-17:49/20 |05:50 | 04:54  |04:35 | 05:04 06:53 18:09-18:35/26 | 07:49 07:48 | 08:25
1629  [17:31 | 18:25 2023|2115 | 2144|2122 19:06 17:54 15:58 | 15:47
24108:08 |07:10 | 06:02 17:32-17:49/17 |05:48 | 04:52 | 04:35 | 05:06 06:55 18:08-18:34/26 | 07:51 07:50 | 08:25
16:31  [17:33 | 18:27 2024|2117 |21:44 | 21:20 19:03 17:52 15557 | 15:48
25|08:07 | 07:07 | 06:00 17:33-17:47/14 |05:46 | 0451 | 04:35 | 05:08 06:57 18:08-18:32/24 | 06:52 07:52 | 08:26
16:33  [17:35 | 18:29 2026 |21:18 | 21:44 | 21:19 19:01 16:50 15:56 | 15:48
26108:05 [07:05 | 05:57 17:35-17:45/10 |05:44 | 0450 | 04:36 | 05:09 | 06:58 18:08-18:30/22 | 06:54 107:53 | 08:26
16:35  [17:37 | 18:30 2028 2120|2144 | 21317 118:58 16:47 [15:55 | 15:49
27]08:04 [07:03 |05:55 17:38-17:40/2 |05:41 | 0448 | 04:36 | 0511 | 07:00 18:08-18:28/20 | 06:56 107:55 | 08:26
16:37  [17:39 | 18:32 2030 |21:21 2144 |21:16 18:56 17:54-18:05/11 | 16:45 115:54 | 15:50
2808:02 |07:00 | 05:52 05:39 | 04:47 | 04:37 | 05:12 07:02 18:07-18:24/17 | 06:58 107:57 | 08:26
1639 [17:41 [ 18:34 2032|2123 2144 [21:14 18:53 17:51-18:06/15 | 16:43 115:53 | 15:51
29 | 08:01 06:50 05:37 04:46 04:37 05:14 07:04 17:50-18:22/32 | 07:00 | 07:58 08:27
16:41 19:36 2034|2124 2143 | 21:12 18:5 16:41 115:52 | 15:52
30 | 07:59 06:47 05:35 | 04:45  |04:38 | 05:16 07:06 18:09-18:20/11 | 07:02 108:00 | 08:27
16:43 19:38 20:36 21:25 21:43 21:11 18:48 17:47-18:07/20 16:39 | 15:51 15:52
31| 07:58 06:45 04:44 05:17 07:04 | 08:27
16:44 19:40 21:27 21:09 16:37 | 15:53
Sonnenscheinstunden | 249 273 367 420 495 511 513 382 328 | 258 232
Anzahl Minuten mit Schatten 0 0 543 0 0 0 0 0 330 219 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie jahr):
Tagim Monat ~ Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
WIndPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk asjos2018 1352782 WINAPRO .
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17
4 Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender pro WEA
Berechnung: GBWEA: 18 - W6

Voraussetzungen fiir Berechnung des Schattenwurfs

| Januar

1]08:26
| 15:55
2| 08:26
| 15:56
308:26
| 15:57

4 08:26
| 15:58

5 08:25
| 16:00
6| 08:25
| 16:01
7108:25
| 16:02
8| 08:24
| 16:04
9| 08:24
| 16:05

10 | 08:23
| 16:07

11 | 08:22
| 16:08

12 | 08:21
| 16:10

13 | 08:21
| 16:11

14 | 08:20
| 16:13

15 | 08:19
| 16:15

16 | 08:18
| 16:16

17 | 08:17
| 16:18

18 | 08:16
| 16:20

19 | 08:15
| 16:22

20 | 08:13
| 16:23

21| 08:12
| 16:25

22 | 08:11
| 16:27

23 | 08:10
| 16:29

24 | 08:08
| 16:31

25 | 08:07
| 16:33

26 | 08:05
| 16:35

27 | 08:04
| 16:37

28 | 08:02
| 16:39

29 | 08:01
| 16:41

30 | 07:59
| 16:43

31 | 07:58
| 16:44

Sonnenscheinstunden | 249
Anzahl Minuten mit Schatten

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

Tag im Monat  Sonnenaufgang
Sonnenuntergang (SS:MM)

0

| Februar

| 07:56
| 16:46
| 07:54
| 16:48
| 07:52
| 16:50
| 07:51
| 16:52
| 07:49
| 16:55
| 07:47
| 16:57
| 07:45
| 16:59
| 07:43
| 17:01
| 07:41
| 17:03
| 07:39
| 17:05
| 07:37
| 17:07
| 07:35
| 17:09
| 07:33
| 17:11
] 07:31
| 17:13
| 07:29
| 17:15
| 07:27
| 17:17
| 07:25
| 17:19
] 07:23
| 17:21
] 07:21
|17:23
| 07:18
| 17:25
| 07:16
| 17:27
| 07:14
] 17:29
| 07:12
|17:31
| 07:10
| 17:33
| 07:07
| 17:35
| 07:05
| 17:37
| 07:03
| 17:39
| 07:00
| 17:41

273

(S5:MM)

16:22-16:32/10
16:20-16:34/14
16:19-16:36/17
16:17-16:38/21
16:16-16:40/24
16:16-16:41/25
16:16-16:42/26
16:16-16:43/27
16:15-16:43/28
16:15-16:43/28
16:16-16:44/28
16:16-16:43/27
16:52-16:58/6

16:17-16:43/26
16:49-17:01/12
16:19-16:43/24
16:47-17:02/15
16:20-16:41/21
16:46-17:04/18
16:22-16:40/18
16:45-17:06/21
16:24-16:39/15
16:44-17:09/25

16:25-16:36/11
16:44-17:12/28

515

|Méarz

| 06:58
| 17:43
| 06:56
| 17:45
| 06:53
| 17:47
| 06:51
| 17:48
| 06:49
| 17:50
| 06:46
| 17:52
| 06:44
| 17:54
| 06:41
| 17:56
| 06:39
| 17:58
| 06:37
| 18:00
| 06:34
| 18:02
| 06:32
| 18:04
| 06:29
| 18:06
| 06:27
| 18:08
| 06:24
| 18:10
| 06:22
| 18:12
| 06:20
] 18:13
| 06:17
| 18:15
| 06:15
| 18:17
| 06:12
| 18:19
| 06:10
| 18:21
| 06:07
| 18:23
| 06:05
| 18:25
| 06:02
| 18:27
| 06:00
| 18:28
| 05:57
| 18:30
] 05:55
] 18:32
| 05:52
| 18:34
| 06:50
| 19:36
| 06:47
| 19:38
| 06:45
| 19:40
| 367

Betriebsdauer je Sektor

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

DE-25840 Friedrichstadt

4 Wind?

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Mai Jun

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

Jul Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140
Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

16:44-17:13/29
16:43-17:14/31
16:44-17:15/31
16:43-17:20/37
16:45-17:23/38
16:45-17:25/40
16:47-17:27/40
16:51-17:28/37
16:52-17:28/36
16:54-17:29/35
16:55-17:28/33
16:58-17:28/30
17:05-17:27/22
17:06-17:27/21
17:06-17:25/19
17:09-17:24/15

17:11-17:21/10

504

| April | Mai | Juni
106:42 | 05:33 | 04:43
119:42 | 20:37 | 21:28
106:40 | 05:31 | 04:42
119:43 | 20:39 | 21:29
106:38 | 05:29 | 04:41
119:45 | 20:41 | 21:30
| 06:35 | 05:27 | 04:40
119:47 | 20:43 | 21:31
| 06:33 | 05:25 | 04:39
119:49 | 20:45 | 21:32
| 06:30 | 05:23 | 04:39
119:51 | 20:46 | 21:34
| 06:28 | 05:21 | 04:38
119:53 | 20:48 | 21:35
106:25 | 05:19 05:57-05:58/1 | 04:37
119:55 | 20:50 | 21:36
| 06:23 | 05:17 05:52-06:02/10 | 04:37
119:56 | 20:52 | 21:36
| 06:21 | 05:15 05:49-06:04/15 | 04:36
119:58 | 20:54 | 21:37
| 06:18 | 05:13 05:47-06:05/18 | 04:36
120:00 | 20:55 | 21:38
| 06:16 | 05:11 05:46-06:07/21 | 04:35
120:02 | 20:57 | 21:39
| 06:13 | 05:10 05:44-06:07/23 | 04:35
120:04 | 20:59 | 21:40
| 06:11 | 05:08 05:43-06:08/25 | 04:35
120:06 | 21:01 | 21:40
| 06:09 | 05:06 05:42-06:08/26 | 04:35
120:08 | 21:02 | 21:41
| 06:06 | 05:04 05:42-06:09/27 | 04:34
| 20:10 | 21:04 | 21:41
| 06:04 | 05:03 05:40-06:09/29 | 04:34
120:11 | 21:06 | 21:42
1 06:02 | 05:01 05:40-06:10/30 | 04:34
| 20:13 | 21:07 | 21:42
]05:59 | 05:00 05:38-06:09/31 | 04:34
| 20:15 | 21:09 | 21:43
| 05:57 | 04:58 05:38-06:10/32 | 04:34
| 20:17 | 21:11 | 21:43
| 05:55 | 04:56 05:37-06:10/33 | 04:34
120:19 | 21:12 | 21:43
| 05:52 | 04:55 05:36-06:09/33 | 04:35
120:21 | 21:14 | 21:44
| 05:50 | 04:54 05:36-06:10/34 | 04:35
120:23 | 21:15 | 21:44
| 05:48 | 04:52 05:36-06:10/34 | 04:35
12024 | 21:17 | 21:44
| 05:46 | 04:51 05:36-06:10/34 | 04:35
120:26 | 21:18 | 21:44
105:44 | 04:50 05:35-06:10/35 | 04:36
120:28 | 21:20 | 21:44
105:41 | 04:48 05:34-06:09/35 | 04:36
120:30 | 21:21 | 21:44
105:39 | 04:47 05:33-06:09/36 | 04:37
120:32 | 21:23 | 21:44
105:37 | 04:46 05:32-06:08/36 | 04:37
| 20:34 | 21:24 | 21:43
| 05:35 | 04:45 05:32-06:09/37 | 04:38
| 20:36 | 21:25 | 21:43
| | 04:44 05:32-06:09/37 |
| | 21:27 |
| 420 | 495 | 511
672
zeit wie jahr):

05:31-06:08/37
05:30-06:08/38
05:30-06:07/37
05:30-06:08/38
05:29-06:07/38
05:28-06:07/39
05:29-06:08/39
05:28-06:07/39
05:28-06:08/40
05:28-06:08/40
05:27-06:08/41
05:27-06:08/41
05:27-06:09/42
05:26-06:08/42
05:26-06:08/42
05:26-06:09/43
05:26-06:09/43
05:26-06:09/43
05:26-06:09/43
05:27-06:10/43
05:27-06:10/43
05:27-06:10/43
05:27-06:10/43
05:28-06:11/43
05:28-06:11/43
05:28-06:11/43
05:29-06:11/42
05:29-06:11/42
05:30-06:12/42

05:31-06:13/42

1234

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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17

4 Wind

Projekt:

Windeignungsgebiet Gormin

SHADOW - Kalender pro WEA
Berechnung: GBWEA: 18 - W6

Voraussetzungen fiir Berechnung des Schattenwurfs

| 3uli

1]04:39
| 21:43
2| 04:39
| 21:42

3 | 04:40
| 21:42
4] 04:41
| 21:41
5| 04:42
| 21:41

6 | 04:43
| 21:40

7 | 04:44
| 21:40

8 | 04:45
| 21:39

9 | 04:46
| 21:38

10 | 04:47
| 21:37

11 | 04:48
| 21:36

12 | 04:49
| 21:35

13 | 04:51
| 21:34

14 | 04:52
| 21:33

15 | 04:53
| 21:32

16 | 04:54
| 21:31

17 | 04:56
| 21:30

18 | 04:57
| 21:29

19 | 04:59
| 21:28

20 | 05:00
| 21:26

21 | 05:01
| 21:25

22 | 05:03
| 21:23

23 | 05:04
| 21:22

24 | 05:06
| 21:20

25 | 05:08
| 21:19

26 | 05:09
| 21:17
27| 05:11
| 21:16

28 | 05:12
| 21:14

29 | 05:14
| 21:12

30 | 05:16
| 21:11

31| 05:17
| 21:09

Sonnenscheinstunden | 513
Anzahl Minuten mit Schatten

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

Tag im Monat  Sonnenaufgang

05:31-06:12/41
05:32-06:13/41
05:33-06:13/40
05:33-06:14/41
05:34-06:13/39
05:35-06:13/38
05:35-06:14/39
05:36-06:14/38
05:37-06:15/38
05:37-06:15/38
05:38-06:16/38
05:39-06:16/37
05:40-06:17/37
05:41-06:18/37
05:42-06:18/36
05:43-06:18/35
05:43-06:18/35
05:45-06:19/34
05:46-06:19/33
05:46-06:19/33
05:47-06:20/33
05:47-06:20/33
05:47-06:19/32
05:48-06:20/32
05:49-06:19/30
05:50-06:20/30
05:51-06:19/28
05:52-06:19/27
05:53-06:18/25
05:54-06:18/24

05:55-06:17/22

1064

(S5:MM)

Sonnenuntergang (SS:MM)

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

4 Wind?

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

Apr Mai Jun Jul

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSW WSW W WNW NNW Summe
405 493 534 462 594 596 556 827 1,170 1,140 805 558 8,140

Startwindgeschwindigkeit : Startwindgeschw. aus Leistungskennlinie

17:55-18:03/8

17:51-18:05/14
17:48-18:06/18
17:46-18:06/20

17:45-18:07/22

| August | September
| 05:19 05:57-06:17/20 | 06:14
| 21:07 | 20:00
| 05:21 05:59-06:15/16 | 06:15
| 21:05 | 19:58
| 05:22 06:00-06:14/14 | 06:17
| 21:04 | 19:55
| 05:24 06:03-06:12/9 | 06:19
| 21:02 | 19:53
| 05:26 | 06:21
| 21:00 | 19:50
| 05:28 | 06:23
| 20:58 | 19:48
| 05:29 | 06:24
| 20:56 | 19:46
] 05:31 | 06:26
| 20:54 ] 19:43
| 05:33 | 06:28
| 20:52 | 19:41
| 05:34 | 06:30
| 20:50 119:38
| 05:36 | 06:32
| 20:48 | 19:36
| 05:38 | 06:33
| 20:46 1 19:33
| 05:40 | 06:35
| 20:44 | 19:31
| 05:42 | 06:37
| 20:41 | 19:28
| 05:43 | 06:39
| 20:39 | 19:26
| 05:45 | 06:40
| 20:37 | 19:23
| 05:47 | 06:42
| 20:35 ] 19:21
| 05:49 | 06:44
| 20:33 | 19:18
| 05:50 | 06:46
| 20:30 | 19:16
| 05:52 | 06:48
| 20:28 119:13
| 05:54 | 06:49
| 20:26 | 19:11
| 05:56 | 06:51
| 20:24 | 19:08
| 05:58 | 06:53
| 20:21 | 19:06
| 05:59 | 06:55
| 20:19 | 19:03
| 06:01 | 06:57
| 20:17 | 19:01
| 06:03 | 06:58
| 20:14 | 18:58
| 06:05 | 07:00
| 20:12 | 18:56
| 06:07 | 07:02
| 20:10 | 18:53
| 06:08 | 07:04
| 20:07 | 18:51
| 06:10 | 07:06
| 20:05 | 18:48
| 06:12 |
| 20:03 |
| 460 | 382
59

82

| Oktober

| 07:07
| 18:46
| 07:09
| 18:44
| 07:11
| 18:41
| 07:13
| 18:39
| 07:15
| 18:36
| 07:17
| 18:34
| 07:18
| 18:31
| 07:20
| 18:29
| 07:22
| 18:26
| 07:24
| 18:24
| 07:26
| 18:22
| 07:28
| 18:19
| 07:30
| 18:17
| 07:31
| 18:15
| 07:33
| 18:12
| 07:35
| 18:10
| 07:37
| 18:08
| 07:39
| 18:05
| 07:41
| 18:03
| 07:43
| 18:01
| 07:45
| 17:58
| 07:47
| 17:56
| 07:49
| 17:54

| 06:56
| 16:45
| 06:58
| 16:43
| 07:00
| 16:41
| 07:02
| 16:39
| 07:04
| 16:37
| 328

17:44-18:07/23
17:39-17:43/4

17:35-18:07/32
17:33-18:07/34
17:30-18:05/35
17:29-18:04/35
17:25-18:03/38
17:22-18:02/40
17:20-17:59/39
17:19-17:57/38
17:18-17:49/31
17:17-17:48/31
17:17-17:47/30
17:17-17:46/29
17:17-17:44/27
17:01-17:07/6

17:17-17:41/24
16:57-17:10/13
17:17-17:37/20
16:55-17:12/17
17:18-17:36/18
16:54-17:13/19
17:19-17:34/15
16:51-17:14/23
17:21-17:32/11
16:49-17:14/25
16:48-17:14/26
16:47-17:14/27
16:46-17:14/28
16:46-17:14/28
16:45-17:13/28
15:45-16:13/28
15:45-16:12/27
15:45-16:10/25
15:46-16:09/23
15:46-16:07/21
15:47-16:04/17

15:50-16:04/14

949

zeit wie

jahr):

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

Aug Sep Okt Nov Dez
1.39 2.32 3.70 5.75 8.12 7.70 7.33 7.20 5.12 3.48 1.79 1.03

|D

| 07:06 15:52-16:01/9 | 08:02

| 16:35
| 07:08
| 16:33
| 07:10
| 16:31
| 07:12
| 16:29
| 07:14
| 16:27
| 07:16
| 16:25
| 07:18
] 16:23
| 07:20
| 16:21
| 07:22
| 16:20
| 07:24
| 16:18
| 07:26
| 16:16
| 07:28
| 16:14
| 07:29
| 16:13
| 07:31
| 16:11
| 07:33
| 16:10
| 07:35
| 16:08
| 07:37
| 16:07
| 07:39
| 16:05
| 07:41
| 16:04
| 07:43
| 16:02
| 07:44
| 16:01
| 07:46
| 16:00
| 07:48
| 15:58
| 07:50
| 15:57
| 07:52
| 15:56
| 07:53
| 15:55
| 07:55
| 15:54
| 07:57
| 15:53
| 07:58
| 15:52
| 08:00
| 15:51

258

| 15:50
| 08:03
| 15:49
| 08:05
| 15:49
| 08:06
| 15:48
| 08:07
| 15:47
| 08:09
| 15:47
| 08:10
| 15:46
| 08:12
| 15:46
| 08:13
| 15:46
| 08:14
| 15:45
| 08:15
| 15:45
| 08:16
| 15:45
| 08:17
| 15:45
| 08:18
| 15:45
| 08:19
| 15:45
| 08:20
| 15:45
| 08:21
| 15:45
| 08:22
| 15:45
| 08:23
| 15:45
| 08:23
| 15:46
| 08:24
| 15:46
| 08:24
| 15:47
| 08:25
| 15:47
| 08:25
| 15:48
| 08:26
| 15:48
] 08:26
| 15:49
| 08:26
| 15:50
| 08:26
| 15:51
| 08:27
| 15:52
| 08:27
| 15:52
| 08:27
| 15:53
1232

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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17
/I Wind>

Projekt:
Windeignungsgebiet Gormin

SHADOW - Grafischer Kalender pro WEA
Berechnung: GB

Lizenzierter Anwender: 1

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

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

1: W9 2: W14
] | [P ] LT
20:00 20003
] e ] J
18:00 A i 18:00— T L
16:00 ]l e 16003
a— - m 1
= 1400 a2 14004
N S ]
12:00 1200
10:00- 10:005
08:00 oz00 =
. g ] T8 ;"/L
05:00 i T 05:00 i
—— 3 \—\_-
Jan  Feb Mar  Apr M‘a’ Jun Ju NIAg Sep O Nov Dez J;n Jan  Feb Mar  Apr Mai Jun Jul Aug  Sep OK  Nov Dez J;n
Monat Monat
3: W15 4: W16
] Lz [ ] LT
20:00 J 20005 /l_
18:00- 15:00:
= R\ 1 4+ 1
1600 16:00
= 1400 w 1400]
(7] @ ]
N 1200 B 12:005
10:00 1o:ccf
0800 L = s =y
05:00 i e | 0500 i =l
1 ~1 | E|
Jan Feb Mar  Apr Ma  Jun  Jd Aug  Sep O Nov Dez J;n Jan  Feb  Mar  Apr M'ai Jtlxn J:Jl A:g Sep OK Nov Dez J;n
Monat Monat
5: W17 6: W18
] [ i ] LT
2000 ’j 20003 J
1800 18004
L~ R\ 1 \
1600 16:00
w1400
5] 1
— N 12003
, 10100
08:00:
-1 ] =’
0500 i ] 05:00 4 L izl
1 ] | ] —
Jan  Feb Mar Apr Ma  Jun JU  Aug Sep Ok Nov Dez Jan Jan  Feb Mar  Apr Mai Jun  Ju Aug Sep OK Nov Dez Jan
Monat Monat
Schattenrezeptoren
B: 102 B s N: 1014 B o0 ‘ 2:1026
B o B « o Q: 1017 s w23
B o6 L: 1012 [ roos B < 0+
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17
/I Wind>

Projekt:
Windeignungsgebiet Gormin

SHADOW - Grafischer Kalender pro WEA
Berechnung: GB

Lizenzierter Anwender:

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

P

Ang‘ré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

7: W19 8: W20
//—R'\ 1 /’fﬁﬁ“\
2000 L 20004
18200 /( 18003 ,f
L~ 1] ] L1 1
16:00 — 16:005
= 1400 = 14:00:
8 I
12:00 1200
10:00 1o:ccf
08:00 08:00:
A1 E =
06:00 05:00 i
wn Feb Ma A M An W0 Mg Sep O¢ Nov Dez Jan Jn Feb Mar Ap Mal dn Ju Alg S OW Nov Dez Jan
Monat Monat
9: W21 10: W22
LT 4 LA T
2000 = 20:00
18:00 'J 1a:ocf ,f
16:00 ——r 16:00
= 1400 = 14:00:
@ (3 ]
N 1200 B 12:005
10:00] 10:005
08:00 08:00:
|+ ] -’
06:00 05:00 i
sn Feb Mar Ax Ma An Wi Mg Sep Ot Nov Dez Jan an Feb Ma Ap Mal Jdn i Ag S OW Nov Dez Jan
Monat Monat
11: W23 12: W24
[ N ] LT
20:00 - 20:007
18:00] /( 1800 _J- =
L1 1 1 |2 1
18:00 16:00]
& 1400 o 1400
[} @ ]
N 1200 N 12003
10:00 1o:ocf >
o800 w0
E L1 E| #
0500 i Zall 0500 i et
] I~
sn Feb Mar Apr Ma dn i Ag Sep Ok Nov Dez dan sn Feb Mar Ap Mai dn M4 Ag Sep OK Nov Dez dan
Monat Monat
Schattenrezeptoren
B ;00 N: 1014 [ rooi8 B v 02 I | z:10%
B < o 0:1015 P s e w2 B - 1027
[ | Lo12 [ eose B o2 B < 024 [ a0
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17
/I Wind>

Projekt:
Windeignungsgebiet Gormin

SHADOW - Grafischer Kalender pro WEA
Berechnung: GB

Lizenzierter Anwender:

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

P

Angré Gefke / andre.gefke@i17-wind.de
Berechnet:
25/08/2018 13:46/3.1.633

13: W25 14: W26
] AT ] LT
20:00 20:00~
1800 J 18:00 J
16:00 16:005
&= 1400 e 1400
N S ]
12:00 1200
e - 1000 I g
08:00 08:00
U ] U
0500 i ] 0500 i ]
—— 3 \—\_-
Jan Feb Mar  Apr Mai  Jun  Ju Aug Sep OK Nov Dez J;n Jan  Feb Mar  Apr Mai Jun Jul Aug  Sep OK  Nov Dez J;n
Monat Monat
15: W2 16: W4
| | T - T
20:00 00
] ‘ﬁ ) ] ,j
1800 - 18:00
L1 il 1 1
o0 16:00]
= 1400 &= 14003
(7] @ ]
N 1200 B 12:005
10:00 1o:ccf
08:00 OB:CC:
] |+ ] U
06:004 i 05:00-] i
1 T~ 3
Jan Feb Mar  Apr Ma  Jun  Jd Aug  Sep O Nov Dez J;n Jan  Feb Mar  Apr Mai Jun Jul Aug Sep OK Nov Dez J;n
Monat Monat
17: W6 18: W6
E L T ] LT |
20:00 20:00
18:00 5( = 18:004 ,J L
- \ it !
16:00 16:00
= 1400 w1400
(7] 1 @ 3
N 12:00 N 12:009
10:00 1o:ocf
08:00 08:00:
-1 ] =’
05:00 i ] 05:00 i St
1 M~ | ]
Jan  Feb Mar Apr Ma  Jun JU  Aug Sep Ok Nov Dez Jen Jan  Feb Mar  Apr  Mai U Aig Sep O Nov Dez Jan
Monat Monat
Schattenrezeptoren
B - o B o P v Y: 1025
B: 102 B oo B v o2 7:1026

windPRO .
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Anhang 5/ Fotodokumentation der Immissionsorte

101 / Neu Negentin, Feldwg 9 102 / Neu Negentin, Feldweg 7

p 3 z

107 / Neu Negentin, Feldweg 1a
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17
/I Wind>

109 / Alt Negentin, Dorfstr. 34

1010 / Alt Negentin, Dorfstr. 32/33

1012 / Alt Negentin, Dorfstr. 30

Unbebautes Grundstiick

1015 / Alt Negentin, Dorfstr. 25
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1017 / Béken, Dorfstr. 25

1018 / Béken, Dorfstr. 22

1020/ Boken, Dorfstr. 20

1021 / Boéken, Dorfstr. 19

Unbebautes Grundstilick

1023 / Boken, Dorfstr. 11/

1022 / Boken, Dorfstr. 14/15

e

1024 / B6ken, Dorfstr. 10

Unbebautes Grundstiick
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1025 / Béken, Dorfstr. 4

e ;

str. 2

oken, Dorf
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