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Haftungsausschluss

Das vorliegende Schattenwurfimmissionsgutachten fir den geplanten Windpark Schlisselburg im
nordlichen Nordrhein-Westfalen wurde von der wpd onshore GmbH & Co. KG im Marz 2016 bei der
117-Wind GmbH & Co. KG in Auftrag gegeben. Das Schattenwurfgutachten wurde nach bestem Wis-
sen 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 verarbei-
tet wurden, kann keine Garantie ibernommen werden. Eine auszugsweise Vervielfaltigung dieses
Berichtes ist nur mit ausdriicklicher Zustimmung der 117-Wind GmbH & Co. KG erlaubt.

Fiir die physikalische Einhaltung der prognostizierten Werte an den Immissionsorten kénnen seitens
des Gutachters keine Garantien libernommen werden. Die Ergebnisse basieren auf vom Auftragge-
ber und Anlagenhersteller zur Verfligung gestellten Angaben zum Standort und zu den Windenergie-
anlagen.

Revisionsnummer | Revisionsdatum Anderung Bearbeiter
0 21.04.2016 Erstellung des Gutachtens Gefke
1 28.07.2016 Einarbeitung einer Fundamenterhéhung von 2 m Gefke
Bearbeiter

Dipl.-Ing. (FH) André Gefke,

Sachverstandiger

Friedrichstadt, 28.07.2016

Gepriift
Dipl.-Ing. (FH) Christian Kebbel,
Sachverstandiger

Friedrichstadt, 01.08.2016
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1 Aufgabenstellung

Der Auftraggeber plant die Errichtung und den Betrieb von vier Windenergieanlagen (WEA) im Wind-
park Schlisselburg. Der Windpark Schlisselburg liegt am Schleusenkanal Schliisselburg an dem We-
serbogen zwischen Minden und Nienburg im nérdlichen Nordrhein-Westfalen an der Grenze zu Nie-
dersachsen.

Fiir das Genehmigungsverfahren nach dem BImSchG [2] ist der Nachweis der Einhaltung der Grenz-
werte flr die Schattenwurfimmissionen zu fiihren. Die Berechnungen sollen Auskunft dariiber geben,
ob schadliche Umwelteinwirkungen durch Schattenwurf von den geplanten Anlagen ausgehen kon-
nen.

Am Standort befinden sich noch keine Windenergieanlagen in Betrieb, welche im vorliegenden
Schattenwurfgutachten als Vorbelastung beriicksichtigt werden missen.

2 Ortliche Beschreibung

Der Windpark Schlisselburg liegt am Schleusenkanal Schliisselburg an dem Weserbogen zwischen
Minden und Nienburg im nérdlichen Nordrhein-Westfalen an der Grenze zu Niedersachsen.

Die geplanten WEA Standorte befinden sich ca. 1.5 km nordwestlich der Stadt Schlisselburg (Pe-
tershagen) und etwa 2 km stdlich der Stadt Stolzenau entlang der Mindener LandstraBe B 215 von
Stolzenau nach Musleringen.

In der Umgebung der geplanten WEA befinden sich keine Windenergieanlagen, welche als Vorbelas-
tung in die Betrachtung einfliefSen.

Das Gelande um den Windpark ist eben und durch landwirtschaftliche Nutzflachen, unterbrochen
durch einzelne Baumansammlungen, Hecken und Baumreihen entlang der Wege charakterisiert. Die

Hohe der Umgebung variiert kaum um ein Mittel von ca. 30 m {iber NN.

Fiir die Koordinatenangaben in diesem Gutachten findet das System UTM ETRS 89 Zone 32 Anwen-
dung. Die Windenergieanlagenpositionen sind in der nachfolgenden Abbildung 2.1 dargestellt.
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Abbildung 2.1: WEA Standorte
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 kénnen bei dre-
hendem Rotor storend wirken. Aus der Anzahl der Rotorblatter und der Drehzahl des Rotors ergibt
sich die jeweilige Frequenz mit der wechselnde Lichtverhaltnisse im Schattenbereich auftreten kén-
nen. Bei den gegenwartigen AnlagengréRen handelt es sich um niedrige Frequenzen im Bereich von
ca. 0.5 bis 3 Hz. Die Bund-Ldnder-Arbeitsgemeinschaft fiir Immissionsschutz (LAl) [1] hat die feder-
fihrend vom staatlichen Umweltamt Schleswig unter Mitarbeit von Fachleuten, Gutachtern, Gewer-
beaufsichtsamtern 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 Sonnenstanden unter 3° ist nicht zu bericksichtigen.

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

e Um die Vergleichbarkeit der Ergebnisse zu ermdglichen, wird die Berechnung fiir einen
punktférmigen Rezeptor von 0.1 m x 0.1 min ca. 2 m Hohe durchgefiihrt.

Die Beschattungsdauer an der umgebenden Bebauung kann fiir eine oder mehrere WEA in Abhan-
gigkeit von Nabenhdhe und Rotordurchmesser ermittelt werden. Der Berechnung der astronomisch
mogliche 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 vorge-
beugt werden.
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4 Beschreibung der geplanten Windenergieanlagen

4.1 Anlagenbeschreibung

Der Auftraggeber plant am Standort Schllsselburg die Errichtung und den Betrieb von 4 Windener-
gieanlagen des Herstellers ENERCON. Nachfolgend werden die Eckdaten und die Koordinaten der
bericksichtigten Windenergieanlagen zusammengefasst.

4.2 Position der geplanten Windenergieanlagen

Hersteller:

Anlagentyp:

Nabenhohe:

Rotordurchmesser:

Nennleistung:

Drehzahlbereich:
Maximale Blatttiefe:

Blatttiefe bei 90% Radius:

Enercon

E-115 / 3.000 kW

135.4 m zzgl. 2 m Fundamenterhéhung
115.7 m
3.000 kW

4.0-12.4 U/min

4.53m
1.55m

Tabelle 4.1 sind die Positionen und die Anlagentypen mit Nabenhéhe und geplanter Fundamenter-
hohung der geplanten Windenergieanlagen am Standort Schliisselburg zu entnehmen.

Rotor- Naben Koordinaten Koordinaten Hohe
Nr. Typ Bez. durchmesser héhe [m] UTM ETRS89 | UTM ETRS 89 | uber NN
[m] Zone 32 Ost Zone 32 Nord [m]
1 E-115 / 3.000kW W1 115.7 1354 +2 503710 5816566 30
2 E-115/ 3.000kW W2 115.7 135.4+2 503477 5816252 30
3 E-115 / 3.000kW W3 115.7 135.4+2 503424 5815868 30
4 E-115 / 3.000kW w4 115.7 135.4+2 503118 5815568 30

Tabelle 4.1: Positionen der geplanten WEA
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5 Einwirkungsbereiche der Windenergieanlage und Immissions-
punkte

Als Immissionsorte fiir die Schattenwurfprognose wurden die nachstgelegenen Gebaude bericksich-
tigt. Die Auswahl der Immissionsorte wurde anhand einer Standortbesichtigung eines Mitarbeiters
der 117-Wind GmbH & Co. KG, sowie der vorliegenden Dokumentation vorgenommen. Bei der Stand-
ortbesichtigung wurde die bestehende Wohnbebauung mit Angaben aus dem Kartenmaterial abge-
glichen und Abweichungen dokumentiert und korrigiert. Laut den WEA-Schattenwurf-Hinweisen des
Landerausschusses fur Immissionsschutz (LAl) [1] sind maligebliche Immissionsorte u.a.:

e Wohnraume

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

e Unterrichtsraume in Schulen, Hochschulen und dhnlichen Einrichtungen

e Biirordume, Praxisraume, Arbeitsraume, Schulungs- und dhnliche Arbeitsrdume

Die nachstgelegene Bebauung, welche diese Kriterien erfillt, sind die vorgelagerten einzelnen
Wohnbebauungen, siidlich von Stolzenau, der Randbereich von Schliisselburg und Miusleringen und
vereinzelte Hofe westlich der geplanten WEA, sowie die Hauser am Schleusenkanal. Im Anschluss
wurden nur die Immissionsorte beriicksichtigt, 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 Hohe
Nr. Immissionspunkte UTM ETRS 89 UTM ETRS 89 iiber NN

Zone 32 Ost Zone 32 Nord [m]
101 Mindener Landstr. 325, Stolzenau 504061 5817353 30
102 Mindener Landstr. 25, Stolzenau 504224 5817541 30
103 An der Beeke 1, Stolzenau 504413 5817715 30
104 Hinter dem Damme 5, Stolzenau 504657 5817415 30
105 Schlusselburger Str. 7, Stolzenau 504912 5817152 30
106 Briickenkamp 2, Petershagen 504042 5815997 30
107 Briickenkamp 4, Petershagen 503956 5815929 30
108 Stolzenauer Stralle 18, Schlusselburg 504383 5815143 30
109 Stolzenauer Stralle 37, Schlisselburg 504336 5815046 30
1010 | Stolzenauer StralRe 33, Schlisselburg 504323 5814984 30
1011 | Misleringer Weserweg 5, Misleringen 502046 5815376 30
1012 | Misleringer Weserweg 7, Musleringen 502091 5815411 30
1013 | Misleringer Weserweg 3, Musleringen 502035 5815454 30
1014 | Mdsleringer Driften 2, Musleringen 502125 5815475 30
1015 | Mdsleringer Driften 4, Musleringen 502139 5815497 30
1016 | Mdsleringer Driften 8A, Misleringen 502192 5815484 30
1017 | Mdsleringer Driften 12, Misleringen 502235 5815488 30
1018 | Musleringer Driften 14, Misleringen 502266 5815501 30
1019 | Misleringer Driften 5, Musleringen 502281 5815527 30
1020 | Misleringer Driften 10, Misleringen 502190 5815517 30
1021 | Mdsleringer Driften 8, Musleringen 502167 5815527 30
1022 | Musleringer Driften 1, Musleringen 502194 5815556 30
1023 | Misleringer Driften 6, Musleringen 502137 5815547 30
1024 | Mdsleringer Str. 21, Misleringen 502108 5815564 30
1025 | Mdsleringer Str. 20, Misleringen 502092 5815598 30
1026 | Mdsleringer Str. 19, Misleringen 502180 5815580 30
1027 | Mdsleringer Str. 13, Misleringen 502209 5815606 30
1028 | Musleringer Str. 11, Misleringen 502241 5815643 30
1029 | Mdsleringer Str. 9, Misleringen 502280 5815675 30
1030 | Mdsleringer Str. 7, Misleringen 502341 5815684 30
1031 | Mdsleringer Str. 5, Misleringen 502462 5815808 30
1032 | Mdsleringer Str. 3, Misleringen 502525 5815874 30
1033 | Mdslinger Lemsahl 1, Hibben 502045 5816014 30
1034 | Musleringer Str. 1, Stolzenau 502877 5816098 38
1035 | Muslinger Lemsahl 5, Hibben 502012 5816429 30
1036 | Hibbewner Brink 10, Hibben 502177 5816699 33
1037 | Hibbener Brink 12, Stolzenau 502443 5816696 30
1038 | Hibbener Heide 2, Hibben 502182 5816982 30
1039 | Hibbener Heide 3, Hibben 502261 5817078 30
1040 | Hibbener Heide 6 502707 5817237 30
1041 | Hibbener Heide 8, Stolzenau 502807 5817298 30
1042 | Botheler Str. 2, Bothel 502667 5817667 30

Tabelle 5.1: Immissionsorte
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6 Rechenergebnisse und Beurteilungen

In der nachfolgenden Tabelle sind die Ergebnisse der Analyse fiir die Gesamtbelastung der im Ein-
wirkbereich befindlichen Immissionsorte dargestellt. Uberschreitungen der Grenzwerte sind fett
gekennzeichnet. Im Anhang befinden sich die Ausdrucke der Berechnung der Gesamtbelastung. Die
Angabe zu der meteorologischen wahrscheinlichen Beschattungsdauer ist flr die Genehmigung eines
Vorhabens nicht relevant, kann jedoch Betreibern, Betroffenen und Behérden einen Eindruck tber
die zu erwartende tatsachliche Schattenwurfbelastung an den Immissionsorten geben. Hierzu wurde
die Sonnenscheinwahrscheinlichkeit der Wetterstation Bremen [6] herangezogen.

Gesamtbelastung
Meteorologisch
Astron. max. moégl. Beschattungsdauer wahrscheinliche
Beschattungs-
.. dauer
Nr. Immissionspunkte Anzahl der Max.
Gesamt- Tage mit Schatten-
dauer in . Std. / Jahr
std/ Jahr Schatten pro dauer, in
Jahr Std/ Tag
101 Mindener Landstr. 325, Stolzenau 18:01 45 00:30 01:55
102 Mindener Landstr. 25, Stolzenau 03:53 22 00:14 00:22
103 An der Beeke 1, Stolzenau 00:00 0 00:00 00:00
104 Hinter dem Damme 5, Stolzenau 21:05 87 00:24 02:49
105 Schlisselburger Str. 7, Stolzenau 16:39 80 00:20 02:51
106 Briickenkamp 2, Petershagen 84:10 159 00:45 17:21
107 Brickenkamp 4, Petershagen 54:23 102 00:48 11:41
108 Stolzenauer Stralle 18, Schlusselburg 09:16 35 00:21 02:11
109 Stolzenauer Stralle 37, Schlusselburg 11:41 43 00:21 02:46
1010 | Stolzenauer StraRe 33, Schlisselburg 14:11 53 00:21 03:17
1011 | Misleringer Weserweg 5, Misleringen 37:41 121 00:26 09:24
1012 | Misleringer Weserweg 7, Misleringen 40:08 124 00:26 10:00
1013 | Misleringer Weserweg 3, Miisleringen 38:01 135 00:25 09:27
1014 | Misleringer Driften 2, Misleringen 45:03 134 00:27 11:07
1015 | Misleringer Driften 4, Misleringen 46:23 137 00:27 11:24
1016 | Misleringer Driften 8A, Misleringen 46:12 131 00:29 11:23
1017 | Misleringer Driften 12, Misleringen 45:52 131 00:30 11:18
1018 | Mdsleringer Driften 14, Misleringen 46:31 133 00:31 11:27
1019 | Mdsleringer Driften 5, Msleringen 49:31 136 00:32 12:06
1020 | Mdsleringer Driften 10, Misleringen 49:06 138 00:30 12:01
1021 | Mdsleringer Driften 8, Misleringen 48:31 142 00:28 11:52
1022 | Misleringer Driften 1, Msleringen 49:51 144 00:29 12:07
1023 | Miisleringer Driften 6, Misleringen 44:01 145 00:27 10:46
1024 | Misleringer Str. 21, Misleringen 41:28 149 00:26 10:08
1025 | Misleringer Str. 20, Musleringen 37:09 143 00:26 09:01
1026 | Misleringer Str. 19, Misleringen 46:50 147 00:28 11:20
1027 | Misleringer Str. 13, Misleringen 49:15 150 00:29 11:49
1028 | Mdsleringer Str. 11, Misleringen 51:03 154 00:30 12:07
1029 | Mdsleringer Str. 9, MUsleringen 54:28 159 00:31 12:46
1030 | Mdsleringer Str. 7, MUsleringen 61:38 157 00:34 14:16
1031 | Mdsleringer Str. 5, MUsleringen 73:30 175 00:38 16:21
1032 | Mdsleringer Str. 3, MUsleringen 81:08 189 00:39 17:44
1033 | Mislinger Lemsahl 1, Hibben 25:58 106 00:23 05:13
1034 | Misleringer Str. 1, Stolzenau 173:48 262 00:56 31:51
1035 | Mislinger Lemsahl 5, Hibben 23:23 102 00:20 03:50
1036 | Hibbewner Brink 10, Hibben 32:16 127 00:20 04:08
1037 | Hibbener Brink 12, Stolzenau 27:48 96 00:24 04:12
1038 Hibbener Heide 2, Hibben 18:36 83 00:19 02:35
1039 Hibbener Heide 3, Hibben 25:32 113 00:18 03:03
1040 Hibbener Heide 6 29:02 89 00:23 03:16
1041 | Hibbener Heide 8, Stolzenau 20:03 72 00:24 02:16
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| 1042 | Botheler Str. 2, Bothel

| 16:07

| 64 |

00:19

01:30 |

Tabelle 6.1: Analyseergebnisse Gesamtbelastung

Der Grenzwert fiir die astronomisch maximal mogliche Schattenwurfdauer von 30 Stunden pro Jahr
und/oder 30 Minuten pro Tag in der Gesamtbelastung wird an den nachfolgenden Immissionsorten

106
107
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1034
1036

Uberschritten.

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

Briickenkamp 2,
Briickenkamp 4,

Petershagen
Petershagen

Miisleringer Weserweg 5, Miisleringen

Miisleringer Weserweg 7, Miisleringen

Miisleringer Weserweg 3, Miisleringen

Miisleringer Driften 2, Miisleringen
Miisleringer Driften 4, Miisleringen

Miisleringer Driften 8A, Miisleringen

Miisleringer Driften 12, Miisleringen

Miisleringer Driften 14, Miisleringen

Miisleringer Driften 5, Miisleringen

Miisleringer Driften 10, Miisleringen

Miisleringer Driften 8, Miisleringen
Miisleringer Driften 1, Miisleringen

Miisleringer Driften 6, Miisleringen

Miisleringer Str.
Miisleringer Str.
Miisleringer Str.
Miisleringer Str.
Miisleringer Str.
Miisleringer Str.
Miisleringer Str.
Miisleringer Str.
Miisleringer Str.
Miisleringer Str.

21, Miisleringen
20, Miisleringen
19, Miisleringen
13, Miisleringen
11, Miisleringen
9, Miisleringen
7, Misleringen
5, Miisleringen
3, Miisleringen
1, Stolzenau

Hibbewner Brink 10, Hibben
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7 Zusammenfassung

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

Die durchgefiihrten Berechnungen kommen zu dem Ergebnis, dass bei der Gesamtbelastung der
Grenzwert fiir die astronomisch maximal mogliche Schattenwurfdauer von 30 Stunden pro Jahr
und/oder 30 Minuten pro Tag an den Immissionsorten 106, 107, 1011 — 1032, 1034 und 1036 (iber-
schritten wird.

An den o.g. Immissionsorten sollte die Rotorschattenwurfdauer durch den Einsatz eines Schatten-
wurfabschaltmoduls entsprechend der vorgenannten Grenzwerte begrenzt werden. Dieses Modul
schaltet die WEA ab, wenn an den relevanten Immissionsorten die vorgegebenen Grenzwerte er-
reicht sind. Da der Grenzwert von 30 Stunden pro Kalenderjahr auf Grundlage der astronomisch
moglichen Beschattung entwickelt wurde, ist fiir die Schattenwurfabschaltautomatik der Wert fiir die
tatsachliche, meteorologische Schattendauer von 8 Stunden pro Kalenderjahr 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 Sonnenstand basieren.

Die Genehmigung sollte mit der Auflage eines Einsatzes eines Schattenwurfabschaltmoduls erteilt
werden.

I17-SCHATTEN-2016-14 Rev. 01 Schattenwurf-Immissionsgutachten Windpark Schliisselburg Seite 15 von 113
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Anhang 1 / Ubersichtskarte der Gesamtbelastung mit Iso-Schattenlinien
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Karte: Schliisselburg_Top_MM , MaBstab 1:25,000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 503,434 Nord: 5,816,077
A Neue WEA s Schattenrezeptor

Hoéhe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_0.wpo (1)

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

Karte
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Anhang 2 / Ubersichtskarte westlicher Teil der Gesamtbelastung mit Iso-Schattenlinien
Projekt: Lizenzierter Anwender: 1
Schliisselburg 160420 I17-Wind GmbH & Co. KG %
e Am Westersielzug 11 Wind
DE-25840 Friedrichstadt
André Gefke / andre.gefke@i17-wind.de
Berechnet:
27/07/2016 15:03/3.0.654
SHADOW - Karte
Berechnung: GB
Stunden/Jahr,
Astron.max.mégl.
0
10
30
100
Stunden/Jahr,

Astron.max.mégl.

B o.:-100

~10.0-30.0

B 300- 1000

100.0 - 300.0

0 100 200 300 400 m

Karte: Schlusselburg_Top_MM , MaBstab 1:10,000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 502,636 Nord: 5,815,870
A Neue WEA &  Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_0.wpo (1)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 27/07/2016 15:10 / 1 WI nd PRO .
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Anhang 4 / Berechnungsergebnisse der Gesamtbelastung / Detaillier-
te Ergebnisse

Projekt: Lizenzierter Anwender: 1
hli | 16042 I117-Wind GmbH & Co. KG %.
wshillissolbieg 100410 Am Westersielzug 11 Wind

DE-25840 Friedrichstadt

André Gefke / andre.gefke@i17-wind.de
Berechnet:
27/07/2016 15:03/3.0.654

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

Minimale relevante Sonnenhdhe Uber Horizont 39
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

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

Betriebsstunden ermittelt aus WEA in Berechnung und Windverteilung:
Terraindaten: WAsP (18)

Betriebsdauer je Sektor

N NNO ONO O O0SO SsO S SSW WSW W WNW NNW Summe
307 446 586 378 294 731 1,349 1,189 1,515 960 591 327 8,675
: Startwindgeschw. aus Leistungskennlinie

Eine WEA wird nicht berticksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen: -
Verwendete Hohenlinien: Hohenlinien: CONTOURLINE_ONLINEDATA_0.wpo (1‘
Hindernisse in Berechnung verwendet
Augenhohe: 1.5 m

Rasterauflésung: 10.0 m

Alle Koordinatenangaben in MaBstab 1:40,000
UTM (north)-ETRS89 Zone: 32 A Neue WEA s Schattenrezeptor
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Aktuell Hersteller Typ Nenn- leistung Rotor- Nabenhohe Beschatt.- Bereich U/min
durchmesser
[m] [kw] [m] [m] [m] [U/min]
1 503,710 5,816,566 30.0 WEA1 Nein ENERCON E-115-3,000 3,000 115.7 137.4 2,067 12.4
2 503,477 5,816,252 30.0 WEA2 Nein  ENERCON E-115-3,000 3,000 1157 137.4 2,067 124
3 503,424 5,815,868 30.0 WEA3 Nein  ENERCON E-115-3,000 3,000 115.7 137.4 2,067 12.4
4 503,118 5,815,568 30.0 WEA4 Nein ENERCON E-115-3,000 3,000 115.7 137.4 2,067 12.4
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hohe Hohe Azimutwinkel Neigung des  Ausrichtungsmodus
tiber Grund  (von Siid) Fensters
[m] [m] [m] [m] [°] [°]

AI001 504,061 5817353 300 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

B 1002 504,224 5,817,541 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

CI003 504,413 5,817,715 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

D I004 504,657 5,817,415 300 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

EI005 504,912 5,817,152 300 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

FIO06 504,042 5,815997 300 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

GI007 503,956 5,815929 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

H 1008 504,383 5,815,143 30.0 0.1 0.1 2.0 0.0 0.0 "Gewédchshaus-Modus"

11009 504,336 5,815,046 300 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

J 1010 504,323 5,814,984 300 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

KI011 502,046 5,815376 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

L1012 502,091 5815411 300 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

M 1013 502,035 5815454 300 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

N 1014 502,125 5,815475 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

01015 502,139 5,815497 300 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

P1016 502,192 5815484 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

QIO017 502,235 5,815,488 300 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

RI018 502,266 5,815,501 300 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

S1019 502,281 5,815,527 300 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

T1020 502,190 5,815,517 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

U 1021 502,167 5,815,527 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"

V1022 502,194 5,815556 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
(Fortsetzung ndchste Seite)...
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk ao7p061525/1 - WINAPRO .
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Projekt: Lizenzierter Anwender: 1
Schliisselburg_160420 I117-Wind GmbH & Co. KG Vind
Am Westersielzug 11 in
DE-25840 Friedrichstadt
André Gefke / andre.gefke@i17-wind.de
Berechnet:

27/07/2016 15:03/3.0.654

SHADOW - Hauptergebnis
Berechnung: GB

...(Fortsetzung von letzter Seite)
Nr. Name Ost Nord Z Breite Hohe Héhe Azimutwinkel Neigung des  Ausrichtungsmodus
tber Grund  (von Siid) Fensters
[m] [m] [m] [m] [€] [’

WI023 502,137 5,815,547 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
X 1024 502,108 5,815,564 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
Y1025 502,092 5,815,598 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
Z1026 502,180 5,815,580 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
AA 1027 502,209 5,815606 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
AB 1028 502,241 5,815,643 300 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
ACI029 502,280 5,815,675 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
AD 1030 502,341 5,815,684 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
AE 1031 502,462 5,815,808 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
AF 1032 502,525 5,815,874 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
AG 1033 502,045 5,816,014 300 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
AH 1034 502,877 5,816,098 375 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
AII035 502,012 5,816,429 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
AJ 1036 502,177 5,816,699 33.1 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
AK 1037 502,443 5,816,696 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
ALIO38 502,182 5,816,982 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
AM 1039 502,261 5,817,078 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
AN 1040 502,707 5,817,237 300 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
AO 1041 502,807 5,817,298 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
AP 1042 502,667 5,817,667 30.0 0.1 0.1 2.0 0.0 0.0 "Gewachshaus-Modus"
Berechnungsergebnisse
Schattenrezeptor

astron. max. maogl. 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 1001 18:01 45 0:30 1:55
B 1002 3:53 22 0:14 0:22
C 1003 0:00 0 0:00 0:00
D 1004 21:05 87 0:24 2:49
E 1005 16:39 80 0:20 2:51
F 1006 84:10 159 0:45 17:21
G 1007 54:23 102 0:48 11:41
H 1008 9:16 35 0:21 2:11
11009 11:41 43 0:21 2:46

J 1010 14:11 53 0:21 3:17
K 1011 37:41 121 0:26 9:24
L 1012 40:08 124 0:26 10:00
M 1013 38:01 135 0:25 9:27
N 1014 45:03 134 0:27 11:07
0 1015 46:23 137 0:27 11:24
P 1016 46:12 131 0:29 11:23
Q 1017 45:52 131 0:30 11:18
R 1018 46:31 133 0:31 11:27
S 1019 49:31 136 0:32 12:06
T 1020 49:06 138 0:30 12:01
U 1021 48:31 142 0:28 11:52
V 1022 49:51 144 0:29 12:07
W 1023 44:01 145 0:27 10:46
X 1024 41:28 149 0:26 10:08
Y 1025 37:09 143 0:26 9:01
Z 1026 46:50 147 0:28 11:20
AA 1027 49:15 150 0:29 11:49
AB 1028 51:03 154 0:30 12:07
AC 1029 54:28 159 0:31 12:46
AD 1030 61:38 157 0:34 14:16
AE 1031 73:30 175 0:38 16:21
AF 1032 81:08 189 0:39 17:44
AG 1033 25:58 106 0:23 5:13
AH 1034 173:48 262 0:56 31:51
Al 1035 23:23 102 0:20 3:50
AJ 1036 32:16 127 0:20 4:08

(Fortsetzung nédchste Seite)...
WindPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk worpotsss2s/2 - WINAPRO .
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Projekt: Lizenzlerter Anwender: 1
Schliisselburg_160420 117-Wind GmbH & Co. KG =
.- Am Westersielzug 11 Wind
DE-25840 Friedrichstadt

é{fhﬁ:Gefke / andre.gefke@i17-wind.de
27/07/2016 15:03/3.0.654
SHADOW - Hauptergebnis
Berechnung: GB

...(Fortsetzung von letzter Seite)
astron. max. magl. B met. wak h. Beschatt d:
Nr. Name Stunden/Jahr Schattentage/a Max.Schatten Stunden/Jahr

Stunden/Tag
[Std/Jahr] [Tage/Jahr] [Std/Tag] [Std/Jahr]
AK 1037 27:48 96 0:24 4:12
AL 1038 18:36 83 0:19 2:35
AM 1039 25:32 113 0:18 3:03
AN 1040 29:02 89 0:23 3:16
AO 1041 20:03 72 0:24 2:16
AP 1042 16:07 64 0:19 1:30

Gesamtmenge der max. mogl. Beschattung an Rezeptoren pro WEA
Nr. Name Maximal Erwartet
[Std/Jahr] [Std/Jahr]
1 WEA1L  147:33 25:31
2 WEA2  244:28 51:29
3 WEA3  197:26 38:06
4 WEA4  251:17 42:42

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 27/07/2016 15:25/ 3 Wl ndPRO .
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Projekt:
Schliisselburg_160420

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: A - 1001

Voraussetzungen fiir Berechnung des Schattenwurfs

NG A W N e

© ®

31
Sonnenscheinstunden

Reduktion Windrichtung
Gesamte Reduktion
Met.wahrsch.Beschattung

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

|Januar

08:35
16:20

13:58 (1)
14:25 (1)
13:59 (1)

14:18 (1)

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

|Februar [Marz  [April  [Mai Juni [l | August 1
08:07 |07:13 | 07:01 05:08 |05:05 0542 |06:34 |07:24 | 07:19
1709 |18:02 | 19:57 2136|2151 2118 |20:14  [19:04 | 16:56
08:06 |07:11 | 06:59 05:07 [05:06 |05:44 0635 |07:25 | 07:21
17:11 [ 18:04 19559 2037|2050 2116|2012 [ 19:01 | 16:54
08:04 |07:08 | 06:56 05:07 [05:06 [05:46 |06:37 |07:27 |07:23
17:13  [18:05 | 20:01 2139|2050 2114 20010 [ 18:59 | 16:52
08:03 |07:06 | 06:54 05:06 [05:07 [05:47 0639 |07:29 |07:24
17:15 | 18:07 | 20:02 21:40  [21:49 203 |20:07 [ 18:57 | 16:51
08:01 |07:04 | 06:52 05:05 [05:08 [05:49 |06:40 |07:31 | 07:26
17:16 [ 18:09 | 20:04 2141 |21:49  |2u:11  [20:05 [ 18:54 | 16:49
07:59  |07:02 | 06:49 05:04 [05:09 [05:50 |06:42 |07:32 | 07:28
17:18  [18:11 | 20:06 2042|2148 2109 [ 20:03 [ 18:52 | 16:47
07:57 0659 | 06:47 05:04 [05:10 |05:52 |06:44 |07:3¢  |[07:30
1720 |18:13  |20:08 21:43  [2148 | 21:07 |20:00 [ 18:50 | 16:45
07:56 10657 | 06:45 05:03  [05:41  [05:54 | 06:45 |07:36 | 07:32
1722|1815 | 20:09 2044 2147 [21:05  [19558 1847 | 16:44
07:54 0655 | 06:42 05:03  [05:12 [05:55 |06:47 |07:38 | 07:34
1724 |18:16 | 20:11 21:44  [21:46 | 2103 [19:56 | 18:45 | 16:42
07:52  |06:52 | 06:40 05:02 [05:43  [05:57 | 06149 |07:39 |07:35
17:26 | 18:18 | 20:13 2145 [21:46  [21:01  [19:53 | 1843 | 16:40
07:50 0650 | 06:38 05:02 [05:14 [05:59 0650 | 07:41 | 07:37
17:28  [1820 | 2015 21:46  [21:45  |20:59  [19:51 | 18:41 | 16:39
07:48  |06:48 | 06:35 05:02 [05:15 [06:00 |06:52 |07:43 | 07:39
17:30  [18:22  |20:16 21:47  [21:44 | 20558 [19:49 [ 18:38 | 16:37
07:46  |06:46 | 06:33 05:01 [05:6 [06:02 |06:54 | 07:45 | 07:41
1732 |18:24 | 20:18 21:47  |21:43  |20:56 [ 1946 [ 18:36 | 16:35
07:44  |06:43 | 06:31 05:01  [05:7 | 06:04 |06:55 | 07:46 | 07:43
1734 |18:25 | 20:20 21:48  |21:42 | 20554 [19:44  [18:34 | 16:34
07:42  |06:41 | 06:29 05:01 [05:18  [06:05 |06:57 |07:48 | 07:44
1736|1827 | 20:22 2149 |21:41 2051 [19:42  [18:32 | 16:32
07:40 10639 | 06:26 05:01 [05:20 |06:07 |06:59 | 07:50 | 07:46
17:37 1829|2023 21149 [21:40 20149 [19:39 [ 18:29 | 16:31
07:38  |06:36 | 06:24 05:01 [05:221 [06:08 |07:00 |07:52 | 07:48
1739 1831 | 20:25 2050 [21:39 | 20147 [19:37  [18:27 | 16:30
07:36 0634 | 06:22 05:01 [05:22 [06:0 [07:02 |07:53 | 07:50
17:41 1832 [ 20:27 2050 |21:38 20145 [19:34 [ 18:25 | 16:28
07:34 0631 | 06:20 05:01 [05:23 [06:12 |07:04 |07:55 | 07:52
1743 |18:34 | 20:29 2050 |21:37  [20:43  [19:32  [18:23 | 16:27
07:32 10629 | 06:18 05:01 [05:25 [06:43 |07:05 |07:57 | 07:53
17:45  |18:36 | 20:30 2051|2135 |20:41  [19:30 [ 18:21 | 16:26
07:30 10627 | 06:16 05:01 [05:26 [06:45 |07:07 |07:59 | 07:55
17:47  |18:38 | 20:32 2051|2134 2039 [19:27 [ 18:18 | 16:24
07:28  |06:24 | 06:13 05:01  [05:28 [06:17 |07:09 |08:01 |07:57
17:49 | 18:40 | 20:34 2051|2133 [20:37  [19:25 [ 18:16 | 16:23
07:26  |06:22 | 06:11 05:01 [05:29 [06:48 |07:10 |08:02 | 07:58
1751|1841 | 20:35 2051|2132 [20:35  [19:23 [ 18:14 | 16:22
07:24 0620 | 06:09 05:02 |05:30 [06:20 |07:12 |08:04 | 08:00
1752|1843 | 20:37 2051|2130 2032 [19:20 [ 18:12 | 16:21
07:22  |06:47 | 06:07 05:02 [05:32 [06:22 |07:14 |07:06 | 08:02
17:54 | 18:45  |20:39 2051|2129 2030 [19:18  [17:10 | 16:20
07:19 0615 | 06:05 05:02 [05:33 [06:224 |07:15 |07:08 | 08:03
17:56 | 18:47 | 20:41 2051|2127 2028 [19:15  [17:08 | 1619
07:17  |06:13 | 06:03 05:03 [05:35 [06:25 |07:17 |07:10 | 08:05
17:58 | 18:48 | 20:42 2051|2126 2026 [19:13 [ 17:06 | 16:18
07:15  |06:10 | 06:01 05:03 [05:36 [06:27 |07:19 |07:12 | 08:06
18:00 [ 18:50 | 20:44 2051|2124 2023 191 [17:04 | 16147
07:08 | 05:59 05:04 [05:38 [06:229 |07:20 |07:13 | 08:08
19:52 | 20:46 2051 2123|2021 [19:08  [17:02 | 16:16
07:06 | 05:57 05:04 [05:39 [06:30 0722 |07:15 | 08:10 13:53 (1)
19:54 | 20:48 2051|2121 |20:19  [19:06  [17:00 [16:15 10 14:03 (1)
07:03 05:41 | 06:32 07:17
19:55 21:35 2049 [ 20107 16:58
276 367 417 488 502 505 456 381 31 264
10
023
099
072
0.16
2
der Matrix wiedergegeben (! it wie Bezugsjahr):
Zeitpunkt (SS:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Minuten mit Schatten  Zeitpunkt (S5:MM) Schattenende (WEA mit letztem Schatten)

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

André Gefke / andre.gefke@i17-wind.de
Berechnet:
27/07/2016 15:03/3.0.654

Betriebsdauer je Sektor

/! Wind”

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

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

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe

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

501 327 8,675

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

08:11
16:15 13
08:13
16:14 17
08:14
16:13 18
08:15
16:13 20
08:17
16:12 22
08:18
16:12 22
08:19
16:11 24
08:21
16:11 25
08:22
16:11 26
08:23
16:10 27
08:24
16:10 27
08:25
16:10 28
08:26
16:10 27
08:27
16:10 28
08:28
16:10 29
08:29
16:10 29
08:30
16:10 29
08:30
16:11 29
08:31
16:11 29
08:32
16:11 30
08:32
16:12 30
08:33
16:12 30
08:33
16:13 30
08:34
16:13 29
08:34
16:14 29
08:35
16:15 29
08:35
16:15 28
08:35
16:16 29
08:35
16:17 28
08:35
16:18 28
08:35 (1)
16:19 28 14:26 (1)
M
817
0.14
0.99
0.72
0.10
80

aorpotess2ss4 WINAPRO .

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

Wind

Projekt:
Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: B - 1002
Voraussetzungen fiir Berechnung des Schattenwurfs

Lizenzierter Anwender:

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

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

P

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

Betriebsdauer je Sektor

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

Jan Feb Mar

WNW NNW Summe
591 327 8,675

|Januar | Februar |Méarz | April | Mai |Juni | Juli | August 1
1 08:35 14:29 (1) | 08:07 07:13 07:01 05:55 | 05:08 05:05 | 05:42 07:19 08:11
I 3 14:32(1) | 17:09 18:02 19:57 20:49 |21:36 21:51 | 21:18 16:56 16:15
2 08:06 07:11 06:59 05:53 | 05:07 05:06 | 05:44 07:21 08:13
17:11 18:04 19:59 20:51 | 21:37 21:50 | 21:16 16:54 16:14
3 08:04 07:08 06:56 05:51 | 05:07 05:06 | 05:46 07:23 08:14
17:13 18:05 20:01 20:53 | 21:39 21:50 | 21:14 16:52 16:13
4 08:03 07:06 06:54 05:49 | 05:06 05:07 | 05:47 07:24 08:15
17:15 18:07 20:02 20:54 | 21:40 21:49 |21:13 16:51 16:13
5 08:01 07:04 06:52 05:47 | 05:05 05:08 | 05:49 07:26 08:17
17:16 18:09 20:04 20:56 | 21:41 21:49 | 21:11 16:49 16:12
6 07:59 07:02 06:49 05:45 | 05:04 05:09 | 05:50 07:28 08:18
17:18 18:11 20:06 20:58 | 21:42 21:48 | 21:09 16:47 16:12
7 07:57 06:59 06:47 05:43 | 05:04 05:10 | 05:52 07:30 08:19
17:20 18:13 20:08 21:00 | 21:43 21:48 | 21:07 16:45 16:11
8 07:56 06:57 06:45 05:42 | 05:03 05:11 | 05:54 07:32 08:21
17:22 18:15 20:09 21:01 |21:44 21:47 | 21:05 16:44 16:11
9 07:54 06:55 06:42 05:40 | 05:03 05:12 | 05:55 07:34 08:22
17:24 18:16 20:11 21:03 | 21:44 21:46 | 21:03 16:42 16:11
10 07:52 06:52 06:40 05:38 | 05:02 05:13 | 05:57 07:35 08:23
17:26 18:18 20:13 21:04 | 21:45 21:46 | 21:01 16:40 16:10
11 07:50 06:50 06:38 05:36 | 05:02 05:14 | 05:59 07:37 08:24 14:20 (1)
1 17:28 18:20 20:15 21:06 | 21:46 21:45 20:59 16:39 16:10 2 1422(1)
12 | 0 07:48 06:48 06:35 05:35 | 05:02 05:15 06:00 07:39 08:25 1 (1)
17:30 18:22 20:16 21:08 | 21:47 21:44 20:58 16:37 16:10 7 1 (1)
13 07:46 06:46 06:33 05:33 | 05:01 05:16 06:02 07:41 08:26 1 (1)
17:32 18:24 20:18 21:09 | 21:47 21:43 20:56 16:35 16:10 8 I 1)
14 07:44 06:43 06:31 05:31 05:01 05:17 06:04 07:43 08:27 14:17 (1)
17:34 18:25 20:20 21:11 21:48 21:42 20:54 16:34 16:10 10 1 (1)
15 07:42 06:41 06:29 05:30 05:01 05:18 06:05 07:44 08:28 1 (1)
17:36 18:27 20:22 21:13 21:49 21:41 20:51 16:32 16:10 1 1 1)
16 07:40 06:39 06:26 05:28 05:01 05:20 06:07 07:46 08:29 1 (1)
17:37 18:29 20:23 21:14 21:49 21:40 20:49 16:31 16:10 12 1 (1)
17 07:38 06:36 06:24 05:27 05:01 05:21 06:08 07:48 08:30 1 (1)
17:39 18:31 20:25 21:16 21:50 21:39 20:47 16:30 16:10 12 1 (1)
18 07:36 06:34 06:22 05:25 05:01 05:22 06:10 07:50 08:30 1 (1)
17:41 18:32 20:27 21:17 21:50 21:38 20:45 16:28 16:11 13 1 (1)
19 07:34 06:31 06:20 05:24 05:01 05:23 06:12 07:52 08:31 1 (1)
17:43 18:34 20:29 21:19 21:50 21:37 20:43 16:27 16:11 13 1 (1)
20 07:32 06:29 06:18 05:22 05:01 05:25 06:13 07:53 08:32 1 (1)
17:45 18:36 20:30 21:20 21:51 21:35 20:41 16:26 16:11 13 14:31(1)
21 07:30 06:27 06:16 05:21 05:01 05:26 06:15 07:55 08:32 1 (1)
17:47 18:38 20:32 21:22 21:51 21:34 20:39 16:24 16:12 14 1 (1)
22 07:28 06:24 06:13 05:19 05:01 05:28 06:17 07:57 08:33 1 (1)
17:49 18:40 20:34 21:23 21:51 21:33 20:37 16:23 16:12 14 1 (1)
23 07:26 06:22 06:11 05:18 05:01 05:29 06:18 07:58 08:33 1 (1)
17:51 18:41 20:35 21:25 21:51 21:32 20:35 16:22 16:13 14 1 (1)
24 07:24 06:20 06:09 05:17 05:02 05:30 06:20 08:00 08:34 1 (1)
17:52 18:43 20:37 21:26 21:51 21:30 20:32 16:21 16:13 13 1 (1)
25 07:22 06:17 06:07 05:16 05:02 05:32 06:22 08:02 08:34 1 (1)
17:54 18:45 20:39 21:27 21:51 21:29 20:30 16:20 16:14 13 1 (1)
26 07:19 06:15 06:05 05:14 05:02 05:33 06:23 08:03 08:35 1 1)
17:56 18:47 20:41 21:29 21:51 21:27 20:28 16:19 16:14 12 1 (1)
27 07:17 06:13 06:03 05:13 05:03 05:35 06:25 08:05 08:35 1 (1)
17:58 18:48 20:42 21:30 21:51 21:26 20:26 16:18 16:15 12 1 (1)
28 07:15 06:10 06:01 05:12 05:03 05:36 06:27 08:06 08:35 1 (1)
18:00 18:50 20:44 21:31 21:51 21:24 20:23 16:17 16:16 1 1 (1)
29 07:08 05:59 05:11 05:04 05:38 06:29 08:08 08:35 1 (1)
19:52 20:46 21:33 21:51 21:23 20:21 16:16 16:17 10 1 (1)
30 07:06 05:57 05:10 05:04 05:39 06:30 08:10 08:35 1 (1)
19:54 20:48 21:34 21:51 21:21 20:19 16:15 16:18 9 I (1)
31 07:03 05:09 05:41 06:32 08:35 14:27 (1)
19:55 21:35 21:19 20:17 16:19 7 14:34(1)
Sonnenscheinstunden 276 367 417 488 502 505 456 264 241
astr.max.mdogl.Beschattung 3 230
Red.Sonnenscheinwahrsch. 0.19 0.14
Reduktion Betriebsdauer 0.99 0.99
Reduktion Windrichtung 0.72 0.72
Gesamte Reduktion 0.13 1 0.10
Met.wahrsch.Beschattung 0 | 23
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wied ben (. it wie Bezugsjahr):

Tag im Monat ~ Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM) Minuten mit Schatten

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

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

27/07/2016 15:25 / 5

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

windrro @
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117-Wind GmbH & Co. KG

Lizenzierter Anwender:
Am Westersielzug 11

Schliisselburg_160420

Projekt:

Wind

André Gefke / andre.gefke@i17-wind.de

Berechnet:

27/07/2016 15:03/3.0.654

DE-25840 Friedrichstadt

SHADOW - Kalender

Berechnung

Aug Sep Okt Nov Dez

Jun

Mai

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

Betriebsdauer je Sektor

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

GBSchattenrezeptor: C - 1003
Voraussetzungen fiir Berechnung des Schattenwurfs

327 8,675

591

SSW WSW W WNW NNW Summe

s
307 446 586 378 294 731 1,349 1,189 1,515 960

N NNO ONO O 0SO SSO
: Startwindgeschw. aus Leistungskennlinie

| Juni | Juli | August

| April

| Februar |Marz

|Januar

P B N - B N N R N e D P L L P
(SRS HAres Mo M Bog s Kow s Ko s B s Ko R Mg R 0y e M Ko At B SRR SR S s B A Bty @ Rt B R e s M B B 1 s R B K B o e K
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BB BR8N 8 8888888880888 08R808R8583858288838R8080580380
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o O .
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38838 2
ENgE ¢
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B

sjahr):

it wie Bezug

zeil

Matrix

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

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

Zeitpunkt (SS:MM) Schattenanfang
Minuten mit Schatten  Zeitpunkt (SS:MM) Schattenende

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

Tag im Monat

worpoe1s2s6 - WINAPRO .

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

Lizenzierter Anwender: 1

Projekt:
Schliisselburg_160420 I17-Wind GmbH & Co. KG -
s Am Westersielzug 11 Wind

DE-25840 Friedrichstadt

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

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

Berechnung: GBSchattenrezeptor: D - 1004

ot Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Voraussetzungen fiir Berechnung des Schattenwurfs Tn Feb Wi Aoe Ma un M AU S Okb Now

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

Betriebsdauer je Sektor

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

|3anuar IMarz  |April  [Mai  [Juni  |Juli |August | SeptembejOktober |November |Dezember
1108:35 15:53(1) | 07:13  [07:01  |0555 | 05:08 | 0505 2 (0633 [07:24 | 07:19 08:11
16:20 3 18 16:11(1) | 18:02 | 19:57 20:49 21:36 21:51 20:14 19:04 | 16:56 16:15 16
20835 15:54 (1) | 07:11 | 06:59 05:53 05:07 05:06 06:35 07:25 107:21 08:12
16:21 4 16 16:10(1) | 18:04 | 19:59 20:51 21:37 21:50 20:12 19:01 | 16:54 16:14 16
30835 15:57 (1) | 07:08 | 06:56 05:51 05:07 05:06 06:37 07:27 107:23 08:14
16:22 6 12 16:09 (1) | 18:05 | 20:01 20:53 21:39 21:50 20:10 18:59 | 16:52 16:13 15
408:35 15:59 (1) | 07:06 | 06:54 05:49 05:06 05:07 06:39 07:29 107:24 08:15
16:23 8 8 16:07 (1) | 18:07 | 20:02 20:54 21:40 21:49 20:07 18:57 | 16:51 16:13 14
508:34 | 07:04 | 06:52 05:47 05:05 05:08 06:40 07:31 |1 07:26 08:17
16:25 8 | 18:09 | 20:04 20:56 21:41 21:49 20:05 18:54 | 16:49 16:12 12
6]08:34 107:02  |06:49 |05:45  |05:04 | 05:09 06:42 |07:32  |07:28 108:18
16:26 10 18:11 | 20:06 20:58 21:42 21:48 20:03 18:52 | 16:47 |16:12 1
7]08:34 06:59 | 06:47 05:43 05:04 05:10 06:44 07:34 | 07:30 15:29 (1) | 08:19
16:27 1 18:13 | 20:08 20:59 21:43 21:48 20:00 18:50 | 16:45 8 15:37(1) | 16:11 9
808:33 06:57 | 06:45 05:42 05:03 05:11 06:45 07:36 107:32 15:26 (1) | 08:20
16:29 13 18:15 | 20:09 21:01 21:43 21:47 19:58 18:47 | 16:44 13 15:39(1) | 16:11 8
908:33 06:55 | 06:42 05:40 05:03 05:12 06:47 07:38 107:34 15:25(1) | 08:22
16:30 15 | 18:16 |20:11 21:03 21:44 21:46 19:56 18:45 | 16:42 16 15:41(1) | 16:11 6
10 | 08:32 | 06:52 | 06:40 05:38 05:02 05:13 06:49 07:39 107:35 15:24 (1) | 08:23
16:31 16 | 18:18 120:13 21:04 21:45 21:46 19:53 18:43 | 16:40 18 15:42(1) | 16:10 5
1108:32 10650 |06:38  |05:36  |05:02 | 0514 06:50 | 07:41 | 07:37 15:24 (1) | 08:24
16:33 16 18:20 | 20:15 21:06 21:46 21:45 19:51 18:40 | 16:39 19 15:43(1) | 16:10 3
12 | 08:31 06:48 | 06:35 05:35 05:02 05:15 06:52 07:43 |1 07:39 15:23(1) | 08:25
16:34 17 18:22 | 20:16 21:.08 21:47 21:44 19:49 18:38 | 16:37 20 15:43(1) | 16:10 1
13 | 08:30 06:45 | 06:33 05:33 05:01 05:16 06:53 07:45 | 07:41 15:23(1) | 08:26
16:36 17 18:24 | 20:18 21:09 21:47 21:43 19:46 18:36 |1 16:35 21 15:44(1) | 16:10
14| 08:29 06:43 | 06:31 05:31 05:01 05:17 06:55 07:46 1 07:43 15:23 (1) | 08:27
16:37 17 18:25 | 20:20 2111 21:48 2142 19:44 18:34 | 16:34 21 15:44(1) | 16:10 3
15 | 08:29 | 06:41 | 06:29 05:30 05:01 05:18 06:57 07:48 | 07:44 15:23(1) | 08:28
16:39 18 | 18:27 | 20:22 2113 21:49 2141 19:42 18:31 | 16:32 22 15:45(1) | 16:10 4
16 | 08:28 | 06:38 | 06:26 05:28 05:01 05:20 06:58 07:50 | 07:46 15:23(1) | 08:29
16:40 21 18:29 |20:23 21:14 21:49 21:40 19:39 18:29 116:31 22 15:45(1) | 16:10 t]
17 | 08:27 06:36 | 06:24 05:27 05:01 05:21 07:00 07:52 | 07:48 15:23(1) | 08:30
16:42 22 18:31 |20:25 21:16 21:50 21:39 19:37 18:27 | 16:30 22 15:45(1) | 16:10 6
18 | 08:26 06:34 | 06:22 05:25 05:01 05:22 07:02 07:53 | 07:50 15:24 (1) | 08:30
16:44 22 18:32 | 20:27 21:17 21:50 21:38 19:34 18:25 | 16:28 21 15:45(1) | 16:11 7
19 | 08:25 06:31 | 06:20 05:24 05:01 05:23 07:03 07:55 107:51 15:23 (2) | 08:31
16:45 24 18:34 | 20:28 21:19 21:50 21:37 19:32 18:23 |116:27 22 15:45(1) | 16:11 7
20 | 08:24 10629 [06:18  [05:22  [05:01  |05:25 07:05 0757  |07:53 15:22 (2) | 08:32
16:47 24 | 18:36 | 20:30 21:20 21:51 21:35 19:30 18:21 | 16:26 23 15:45(1) | 16:11 ’ g
21| 08:23 | 06:27 1 06:15 05:21 05:01 05:26 07:07 07:59 | 07:55 15:22(2) | 08:32
16:49 23 | 18:38 | 20:32 2122 21:51 21:34 19:27 18:18 1 16:24 23 15:145(1) | 16:12 7
22 | 08:21 06:24 | 06:13 05:19 05:01 05:28 07:09 08:01 | 07:57 15:21(2) | 08:33
16:51 23 18:40 120:34 21:23 21:51 21:33 19:25 18:16 116:23 23 15:44(1) | 16:12 7
23 | 08:20 06:22 | 06:11 05:18 05:01 05:29 07:10 08:02 | 07:58 15:20 (2) | 08:33
16:52 22 18:41 | 20:35 21:25 21:51 21:31 19:23 18:14 | 16:22 24 15:44(1) | 16:13 7
24 | 08:19 06:20 | 06:09 05:17 05:02 05:30 07:12 08:04 | 08:00 15:21(2) | 08:34
16:54 21 18:43 | 20:37 21:26 21:51 21:30 19:20 18:12 |16:21 22 15:43(1) | 16:13 7
25| 08:18 06:17 0607  [05:16  |05:02 | 05:32 07:14  |07:06  |08:02 15:21 (2) | 08:34
16:56 21 18:45 |20:39 21:27 21:51 2129 19:18 17:10 | 16:20 22 15:43(1) | 16:14 7
26 | 08:16 06:15 | 06:05 05:14 05:02 05:33 07:15 07:08 | 08:03 15:21 (2) | 08:35
16:58 22 18:47 | 20:41 21:29 21:51 2127 19:15 17:08 | 16:19 21 15:42(1) | 16:14 6
27 | 08:15 06:13 | 06:03 05:13 05:03 05:35 07:17 07:10 | 08:05 15:21 (2) | 08:35
17:00 22 18:48 | 20:42 21:30 21:51 21:26 19:13 17:06 | 16:18 19 15:40(1) | 16:15 6
28 | 08:13 06:10 | 06:01 05:12 05:03 05:36 07:19 07:12 | 08:06 15:21(2) | 08:35
17:01 21 18:50 | 20:44 21:31 21:51 21:24 19:11 17:04 | 16:17 17 15:38(2) | 16:16 5
29 | 08:12 07:08 | 05:59 05:11 05:04 05:38 07:20 07:13 | 08:08 15:22 (2) | 08:35 (3;
17:03 21 19:52 | 20:46 21:33 21:51 21:23 19:08 17:02 | 16:16 17 15:39(2) | 16:17 3 15:20(3
30 | 08:10 07:06 0557 0510  |05:04 | 05:39 0722 |07:15 | 08:10 15:22(2) | 08:35
11705 21 119:54 |20 2134 2151|2121 19:06  [17:00 |16:15 17 15:39(2) | 16118
31| 08:09 | 07:03 | 05:09 05:41 07:17 I | 08:35
| 17:07 19 | 19:55 | 21:35 21:19 16:58 ] |16:19
Sonnenscheinstunden | 256 | 367 | 417 488 502 505 381 331 | 264 241
astr.max.mégl.Beschattung 528 ] | 473 210
Red.Sonnenscheinwahrsch. 0.19 0.28 I I 023 0.14
Reduktion Betriebsdauer 0.99 0.99 | 1 0.99 0.99
Reduktion Windrichtung 0.69 0.69 | | 0.69 0.69
Gesamte Reduktion 0.13 0.19 | I 0.15 0.09
Met.wahrsch.Beschattung 66 | 10 1 | 7 20
Tabellen-Layout: Die Daten fiir jeden Tag sind in fol, der Matrix dergegeben ( wie Bezugsjahr):
Tag im Monat ~ Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 27/07/2016 15:25 / 7 W|ndPRO .
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17
4 Wind

Projekt: Lizenzierter Anwender: 1
Schliisselburg_160420 I17-Wind GmbH & Co. KG -
s Am Westersielzug 11 Wind

DE-25840 Friedrichstadt

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

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

Berechnung: GBSchattenrezeptor: E - I005

ot Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Voraussetzungen fiir Berechnung des Schattenwurfs Tn Feb Wi Aoe Ma un M AU S Okb Now

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

Betriebsdauer je Sektor

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

|3anuar |Februar IMsrz | April uni  |Juli |August | SeptembefOktober | November |Dezember

1108:35 1 10713 |07:01 05:08 | 05:05 2 0633 | 07:24 07:19 16:03 (2) | 08:11

16:20 I | 18:02 19:57 21:36 21:51 20:14 19:04 16:56 16 16:19(2) | 16:15

20835 I 16:38 (2) | 07:11 06:59 05:07 05:06 06:35 07:25 07:21 16:03 (2) | 08:12

16:21 | 2 16:40(2) | 18:04 19:59 21:37 21:50 20:12 19:01 16:54 16 16:19(2) | 16:14

30835 1 16:36 (2) | 07:08 06:56 05:07 05:06 06:37 07:27 07:23 16:03 (2) | 08:14

16:22 | 7 16:43(2) | 18:05 20:01 21:39 21:50 20:10 18:59 16:52 16 16:19(2) | 16:13

408:35 | 16:35 (2) | 07:06 06:54 05:06 05:07 06:38 07:29 07:24 16:03 (2) | 08:15

16:23 | 10 16:45(2) | 18:07 20:02 21:40 21:49 20:07 18:57 16:51 16 16:19(2) | 16:13

508:34 1 16:34 (2) | 07:04 06:52 05:05 05:08 06:40 07:31 07:26 16:03 (2) | 08:17

16:25 | 13 16:47(2) | 18:09 20:04 21:41 21:49 20:05 18:54 16:49 15 16:18(2) | 16:12

6]08:34 1 16:34(2) [07:02 | 06:49 05:04 | 05:09 06:42 | 07:32 07:28 16:04 (2) | 08:18

16:26 15 16:49(2) | 18:11 20:06 21:42 21:48 20:03 18:52 16:47 12 1616 (2) | 16:12

7]08:34 16:33 (2) | 06:59 06:47 05:04 05:10 06:43 07:34 07:30 16:05 (2) | 08:19

16:27 16 16:49(2) | 18:13 20:08 21:43 21:48 20:00 18:50 16:45 9 16:14(2) | 16:11

808:33 16:33 (2) | 06:57 06:45 05:03 05:11 06:45 07:36 07:32 16:06 (2) | 08:20

16:29 16 16:49(2) | 18:15 20:09 21:43 21:47 19:58 18:47 16:44 6 16:12(2) | 16:11

908:33 16:33 (2) | 06:55 06:42 05:03 05:12 06:47 07:38 07:34 16:09 (2) | 08:22

16:30 I 16 16:49 (2) | 18:16 20:11 21:44 21:46 19:56 18:45 16:42 2 1611(2) | 16:11

10 | 08:32 | 16:34 (2) | 06:52 06:40 05:02 05:13 | 06:48 07:39 07:35 08:23

16:31 1 15 16:49(2) | 18:18 20:13 21:45 21:46 | 19:53 18:43 16:40 16:10

1108:32 | 16:34(2) | 06:50 | 06:38 0502 | 05:14 106:50  |07:41 07:37 08:24

16:33 14 16:48(2) | 18:20 20:15 21:46 21:45 19:51 18:40 16:39 16:10

12 | 08:31 16:35 (2) | 06:48 06:35 05:02 05:15 06:52 07:43 07:39 08:25

16:34 12 16:47(2) | 18:22 20:16 21:47 21:44 19:49 18:38 16:37 16:10

13 | 08:30 16:37 (2) | 06:45 06:33 05:01 05:16 06:53 07:45 07:41 08:26

16:36 9 16:46(2) | 18:24 20:18 21:47 21:43 19:46 18:36 16:35 16:10

14| 08:29 16:57 (1) | 06:43 06:31 05:01 05:17 06:55 07:46 07:43 08:27

16:37 2 5 17:02(1) | 18:25 20:20 21:48 21:42 19:44 18:34 16:34 16:10

15 | 08:29 16:54 (1) | 06:41 06:29 05:01 05:18 06:57 07:48 17:26 (1) | 07:44 15:39 (3) | 08:28

16:39 4 11 17:05(1) | 18:27 20:21 21:48 21:41 19:42 18:31 10 17:36(1) | 16:32 6 15:45(3) | 16:10

16 | 08:28 16:52 (1) | 06:38 06:26 05:01 05:20 06:58 07:50 17:24(1) | 07:46 15:38 (3) | 08:29

16:40 7 1 15 17:07 (1) | 18:29 20:23 21:49 21:40 19:39 18:29 14 17:38(1) | 16:31 9 15:47(3) | 16:10

17 | 08:27 16:51 (1) | 06:36 06:24 05:01 05:21 07:00 07:52 17:23(1) | 07:48 15:37 (3) | 08:30

16:42 9 17 17:08(1) | 18:31 20:25 21:49 21:39 19:37 18:27 16 17:39(1) | 16:30 11 15:48 (3) | 16:10

18 | 08:26 16:51 (1) | 06:34 06:22 05:01 05:22 07:02 07:53 17:22(1) | 07:50 15:37 (3) | 08:30

16:44 10 18 17:09(1) | 18:32 20:27 21:50 21:38 19:34 18:25 18 17:40(1) | 16:28 12 15:49(3) | 16:11

19 | 08:25 16:50 (1) | 06:31 06:20 05:01 05:23 07:03 07:55 17:21(1) | 07:51 15:37 (3) | 08:31

16:45 12 20 17:10(1) | 18:34 20:28 21:50 21:37 19:32 18:23 19 17:40(1) | 16:27 13 15:50 (3) | 16:11

20 | 08:24 1 16:50 (1) [ 06:29 | 06:18 0501 | 05:25 07:05 | 07:57 17:21(1) | 07:53 15:37 (3) | 08:32

16:47 14 1 20 17:10(1) | 18:36 20:30 21:51 21:35 19:30 18:21 19 17:40(1) | 16:26 14 15:51(3) | 16:11

21| 08:22 | 16:49 (1) | 06:27 06:15 05:01 05:26 07:07 07:59 17:20(1) | 07:55 15:36 (3) | 08:32

16:49 14 | 20 17:09(1) | 18:38 20:32 21:51 21:34 119:27 18:18 20 17:40(1) | 16:24 14 15:50 (3) | 16:12

22 | 08:21 16:49 (1) | 06:24 06:13 05:01 05:28 07:09 08:01 17:20(1) | 07:57 15:36 (3) | 08:33

16:51 14 20 17:09(1) | 18:39 20:34 21:51 21:33 19:25 18:16 20 17:40(1) | 16:23 14 15:50 (3) | 16:12

23 | 08:20 16:50 (1) | 06:22 06:11 05:01 05:29 07:10 08:02 17:20(1) | 07:58 15:37 (3) | 08:33

16:52 13 19 17:09(1) | 18:41 20:35 21:51 21:31 19:23 18:14 19 17:39(1) | 16:22 12 15:49(3) | 16:13

24 | 08:19 16:51 (1) | 06:20 06:09 05:02 05:30 07:12 08:04 17:20 (1) | 08:00 15:38 (3) | 08:34

16:54 12 17 17:08(1) | 18:43 20:37 21:51 21:30 19:20 18:12 18 17:38(1) | 16:21 10 15:48(3) | 16:13

25| 08:18 16:52(1) [06:17 | 06:07 05:02 | 05:32 07:14  |07:06 16:21 (1) | 08:02 15:38 (3) | 08:34

16:56 1n 15 17:07 (1) | 18:45 20:39 21:51 21:29 19:18 17:10 16 16:37(1) | 16:20 9 15:47(3) | 16:14

26 | 08:16 16:52 (1) | 06:15 06:05 05:02 05:33 07:15 07:08 16:22 (1) | 08:03 15:39 (3) | 08:34

16:58 9 13 17:05(1) | 18:47 20:41 21:51 21:27 19:15 17:08 14 16:36(1) | 16:19 7 15:146(3) | 16:14

27 | 08:15 16:55 (1) | 06:13 06:03 05:03 05:35 07:17 07:10 16:24 (1) | 08:05 15:40 (3) | 08:35

17:00 6 7 17:02(1) | 18:48 20:42 21:51 21:26 19:13 17:06 10 16:34(1) | 16:18 4 15:44(3) | 16:15

28 | 08:13 06:10 06:01 05:03 05:36 07:19 07:11 16:09 (2) | 08:06 15:41 (3) | 08:35

17:01 18:50 20:44 21:51 21:24 19:11 17:04 6 16:30(1) | 16:17 2 15:43(3) | 16:16

29 | 08:12 07:08 05:59 05:04 05:38 07:20 07:13 16:06 (2) | 08:08 08:35

17:03 19:52 20:46 21:51 21:23 19:08 17:02 10 16:16(2) | 16:16 16:17

30 | 08:10 1 07:06 | 05:57 05:04 | 05:39 07:22 0715 16:05 (2) | 08:09 08:35

117:05 | 119:54 20:48 21:51 21:21 19:06 17:00 12 16:17(2) | 16:15 16:18

31| 08:09 | | 07:03 05:41 07:17 16:04 (2) 08:35

| 17:07 | | 19:55 21:19 16:58 14 16:18(2) 16:19

Sonnenscheinstunden | 256 | 276 | 367 417 502 505 381 331 264 241
astr.max.mégl.Beschattung 137 362 255 245
Red.Sonnenscheinwahrsch. 0.19 0.28 0.29 023
Reduktion Betriebsdauer 0.99 0.99 0.99 0.99
Reduktion Windrichtung 0.69 0.66 0.66 0.68
Gesamte Reduktion 0.13 0.19 0.19 0.15
Met.wahrsch.Beschattung 17 | 68 49 7

Tabellen-Layout: Die Daten fiir jeden Tag sind in fol, der Matrix dergegeben ( wie Bezugsjahr):
Tag im Monat ~ Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 27/07/2016 15:25 / 8 Wi ndPRO .
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4 Wind

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

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

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

Berechnung: GBSchattenrezeptor: F - 1006 - X el o — ]
T nnenscheinwahrscheinlichkeit Mittlere tég iche Sonnenstunden) [BREMEN
Voraussetzungen fiir Berechnung des Schattenwurfs Tn Feb M- Aor Ma b M AU Sen OkF Nov Dex
1.53 2.81 3.16 5.42 7.18 591 6.09 6.01 4.64 3.11 199 1.07

Betriebsdauer je Sektor

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

|Januar |Februar | Marz | April | Mai | Juni
1/08:35 | 08:07 | 07:13 16:46 (4) | 07:01 18:03 (3) | 05:55 | 05: 19:49 (2)
|16:20 | 17:09 |18:02 25 17:11(4) |19:57 37 18:40(3) | 20: 49 | 21:36 40 20:29(2)
2]08:35 | 08:06 | 07:11 16:46 (4) | 06:59 18:03 (3) | 05: | 05: 19:49 (2)
|16:21 | 17:11 |118:04 23 17:09(4) [19:59 36 18:39(3) | 20: 51 | 21:37 40 20:29 (2)
308:35 | 08:04 | 07:08 16:47 (4) | 06:56 18:04 (3) | 05:51 | 05:07 19:48 (2)
|16:22  [17:13 |18:05 22 17:09(4) | 20:01 34  18:38(3) | 20:53 | 21:39 42 20:30 (2)
4]08:35 | 08:02 | 07:06 16:48 (4) | 06:54 18:05 (3) | 05:49 ] 05: 19:48 (2)
| 16:24 | 17:15 | 18:07 20  17:08 (4) | 20:02 32 18:37(3) | 20:54 | 21:40 42 20:30(2)
5]08:3¢ | 08:01 | 07:04 16:49 (4) | 06:52 18:07 (3) | 05:47 | 05:05 19:48 (2)
|16:25 | 17:17 |18:09 16 17:05(4) | 20:04 28  18:35(3) | 20:56 | 21:41 43 20:31(2)
6]08:3¢4 | 07:59 | 07:02 16:52 (4) | 06:49 18:07 (3) | 05:45 | 05:05 19:48 (2)
|16:26 | 17:18 |18:11 11  17:03(4) | 20:06 26  18:33(3) | 20:58 | 21:42 42 20:30(2)
7| 08:34 | 07:57 | 06:59 | 06:47 18:09 (3) | 05:43 | 05:04 19:48 (2)
|16:27 [ 17:20 | 18:13 120:08 22 18:31(3) | 20:59 | 21:43 43 20:31(2)
8)08:33 | 07:56 | 06:57 | 06:45 18:12 (3) | 05:42 | 05:03 19:48 (2)
|16:29 [ 17:22 | 18:15 |20:09 16  18:28(3) | 21:01 | 21:43 43 20:31(2)
9]08:33 | 07:54 | 06:55 | 06:42 18:18 (3) | 05:40 | 05:03 19:48 (2)
|16:30 | 17:24 | 18:16 | 20:11 3 18:21(3) | 21:03 | 21:44 44 20:32(2)
10 [08:32 | 07:52 | 06:52 | 06:40 05:38 | 05:02 19:49 (2)
|16:31 | 17:26 | 18:18 | 20:13 21:04 | 21:45 43 20:32(2)
11|08:32 | 07:50 | 06:50 | 06:38 05:36 | 05:02 19:48 (2)
|16:33 | 17:28 | 18:20 | 20:15 21:06 | 21:46 44 20:32(2)
12]08:31 | 07:48 | 06:48 1 06:36 05:35 | 05:02 19:49 (2)
|16:3¢ [ 17:30 | 18:22 | 20:16 21:08 | 21:47 44 20:33(2)
13|08:30 | 07:46 | 06:46 | 06:33 05:33 ] 05:01 19:49 (2)
| 16:36 | 17:32 | 18:24 | 20:18 21:09 |21:47 44 20:33(2)
14[08:29  |07:44 | 06:43 | 06:31 05:31 | 05:01 19:49 (2)
|16:37 | 17:34 | 18:25 | 20:20 21:11 | 21:48 44 20:33(2)
15|08:29 | 07:42 | 06:41 17:18 (3) | 06:29 05:30 | 05:01 19:50 (2)
|16:39 | 17:36 118:27 16  17:34(3) | 20:22 21:13 | 21: 44 20:34(2)
16 (08:28 | 07:40 | 06:39 17:15 (3) | 06:27 05:28 | 05:01 19:50 (2)
|16:41 | 17:37 118:29 22 17:37(3) | 20:23 21:14 | 21:49 44 20:34(2)
17|08:27 | 07:38 | 06:36 17:12 (3) | 06:24 05:27 20:05 (2) | 05:0; 19:50 (2)
|16:42 | 17:39 |18:31 27 17:39(3) | 20:25 21:16 5 20:10 (2) | 21:4¢ 44 20:34(2)
18| 08:26 | 07:36 16:55 (4) | 06:34 17:11 (3) | 06:22 05:25 20:00 (2) | 05:0; 19:50 (2)
|16:44 | 17:41 8 17:03(4)|18:32 29 17:40(3) | 20:27 21:17 14 20:14(2) | 21:5 45 20:35(2)
19 | 08:25 | 07:34 16:52 (4) | 06:31 17:08 (3) | 06:20 05:24 19:58 (2) | 05:0. 19:50 (2)
|16:46  [17:43 14 17:06(4) | 18:34 33  17:41(3) | 20:28 21:19 19 20:17(2) | 21:50 45 20:35(2)
20 |08:24 | 07:32 16:51 (4) | 06:29 17:07 (3) | 06:18 05:22 19:57 (2) | 05:0 19:50 (2)
|16:47 | 17:45 17 17:08(4) | 18:36 35  17:42(3) | 20:30 21:20 22 20:19(2) | 21:5 45 20:35(2)
21]08:22 | 07:30 16:48 (4) | 06:27 17:07 (3) | 06:16 05:21 19:54 (2) | 05:0 19:50 (2)
|16:49  |17:47 21 17:09(4) [18:38 36 17:43(3) | 20:32 21:22 26 20:20(2) | 21:5 45 20:35(2)
22(08:21 | 07:28 16:47 (4) | 06:24 17:05 (3) | 06:13 05:20 19:54 (2) | 05:0 19:50 (2)
|16:51  |17:49 23 17:10(4) [ 18:40 38  17:43(3) | 20:34 21:23 27 20:21(2) | 21:5 45 20:35(2)
23 | 08:20 | 07:26 16:47 (4) | 06:22 17:04 (3) | 06:11 05:18 19:53 (2) | 05:0: 19:51 (2)
|16:52  |17:51 24 17:11(4) [18:41 40  17:44(3) | 20:35 21:25 30 20:23(2) | 21:5 45 20:36 (2)
24]08:19 | 07:24 16:46 (4) | 06:20 17:04 (3) | 06:09 05:17 19:52 (2) | 05:0. 19:51(2)
|16:5¢  |17:52 25 17:11(4) [ 18:43 40 17:44(3) | 20:37 21:26 32 20:24(2) | 21:5 45 20:36 (2)
25(08:18 | 07:22 16:46 (4) | 06:17 17:03 (3) | 06:07 05:16 19:51 (2) | 05:0: 19:51(2)
| 16:56 | 17:54 26 17:12(4) | 18:45 40 17:43(3) | 20:39 21:27 34 20:25(2) | 21: 51 45 20:36(2)
26 (08:16 | 07:19 16:45 (4) | 06:15 17:03 (3) | 06:05 05:15 19:51 (2) | 05:02 19:52(2)
|16:58 | 17:56 26 17:11(4) [ 18:47 41 17:44(3) | 20:41 21:29 34 20:25(2) | 21:51 44 20:36 (2)
27 |08:15 | 07:17 16:45 (4) | 06:13 17:03 (3) | 06:03 05:13 19:50 (2) | 05:03 19:52(2)
[17:00  [17:58 26 17:11(4) [18:48 41  17:44(3) | 20:42 21:30 36 20:26 (2) | 21:51 44 20:36 (2)
28(08:13 | 07:15 16:46 (4) | 06:10 17:02 (3) | 06:01 05:12 19:50 (2) | 05:03 19:52(2)
|17:02  [18:00 25 17:11(4)[18:50 41  17:43(3) | 20:44 21:31 37 20:27(2) | 21: 51 45 20:37(2)
29]08:12 | | 07:08 18:02 (3) | 05:59 05:11 19:49 (2) | 05: 19:52(2)
| 17:03 | | 19:52 41 18:43(3) | 20:46 21:33 38 20:27(2) | 21 44 20:36(2)
30 08:10 | | 07:06 18:02 (3) | 05:57 05:10 19:49 (2) | 05:04 19:53(2)
|17:05 | 119:5¢ 39 18:41(3) | 20:48 21:3¢ 39 20:28(2) | 21:5 44 20:37(2)
31]08:09 | | 07:03 18:02 (3) 05:09 19:49 (2) |
|17:07 | 119:55 39 18:41(3) 21:35 39 20:28(2) |
Sonnenscheinstunden | 256 | 276 | 367 417 488 | 502
astr.max.mogl.Beschattung | | 235 | 715 234 432 | 1311
Red.Sonnenscheinwahrsch. | | 0.28 | 0.27 0.39 0.46 | 0.35
Reduktion Betriebsdauer | | 0.99 | 0.99 0.99 0.99 | 0.99
Reduktion Windrichtung | | 0.65 | 0.62 0.61 0.57 | 0.57
Gesamte Reduktion | | 0.19 | 0.16 0.24 0.26 | 0.20
Met.wahrsch.Beschattung | | 43 | 117 55 112 | 263
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (. zeit wie Bezugsjahr):
Tag im Monat  Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

WINdPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk worpoe1s2se - WINAPRO .
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4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: F - 1006

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1 05:05

| 21:50

2] 05:06

| 21:50

3| 05:06

| 21:50

4 05:07

| 21:49

5 | 05:08

| 21:49

6| 05:09

| 21:48

7| 05:10

| 21:48

8 05:11

| 21:47

9] 05:12

| 21:46

10 | 05:13

| 21:46

11| 05:14

| 21:45

12 | 05:15

| 21:44

13| 05:16

| 21:43

14| 05:17

| 21:42

15 | 05:18

| 21:41

16 | 05:20

| 21:40

17 | 05:21

| 21:39

18 | 05:22

| 21:38

19 | 05:24

| 21:37

20 | 05:25

| 21:35

21 | 05:26

| 21:34

22| 05:28

| 21:33

23 | 05:29

| 21:31

24 | 05:30

| 21:30

25 | 05:32

| 21:29

26 | 05:33

| 21:27

27 | 05:35

| 21:26

28 | 05:36

| 21:24

29 | 05:38

| 21:23

30 | 05:39

| 21:21

31| 05:41

| 21:19

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

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

43
43
43
43
2
2
41
4

41

31
28
27
24

21

917
0.37
0.99
0.57
0.21

195

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

A Wind>

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

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

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

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

|August |September | Oktober
19:52 (2) | 05:43 | 06:34 1 07:24
20:36 (2) | 21:18 | 20:14 | 19:04
19:53 (2) | 05:44 | 06:35 | 07:25
20:37(2) | 21:16 | 20:12 | 19:01
19:54 (2) | 05:46 | 06:37 18:16 (3) | 07:27
20:37(2) | 21:14 | 20:10 3 18:19(3) | 18:59
19:54 (2) | 05:47 | 06:39 18:10 (3) | 07:29
20:37(2) | 21:13 | 20:07 15 18:25(3) | 18:57
19:54 (2) | 05:49 | 06:40 18:06 (3) | 07:31
20:37(2) [21:41  [20:05 21 18:27(3) | 18:54
19:54 (2) | 05:50 | 06:42 18:03 (3) | 07:32
20:37(2) [ 21:09 [ 20:03 26 18:29(3) | 18:52
19:55 (2) | 05:52 | 06:44 18:02 (3) | 07:34 17:30 (4)
20:37(2) | 21:07  [20:00 29  18:31(3) | 18:50 7 17:37(4)
19:55 (2) | 05:54 | 06:45 17:59 (3) | 07:36 17:26 (4)
20:37(2) | 21:05  [19:58 32 18:31(3) | 18:47 14  17:40 (4)
19:56 (2) | 05:55 | 06:47 17:58 (3) | 07:38 17:23 (4)
20:37(2) | 21:03 119:56 34 18:32(3) | 18:45 18 17:41(4)
19:56 (2) | 05:57 | 06:49 17:56 (3) | 07:39 17:22 (4)
20:37 (2) | 21:01 | 19:53 36 18:32(3) | 18:43 20 17:42(4)
19:56 (2) | 05:59 | 06:50 17:55 (3) | 07:41 17:21 (4)
20:37(2) [ 20:59 [19:51 38 18:33(3) | 18:41 22 17:43(4)
19:57 (2) | 06:00 | 06:52 17:55 (3) | 07:43 17:20 (4)
20:37(2) | 20:57 [19:49 38 18:33(3) | 18:38 24 17:44 (4)
19:57 (2) | 06:02 | 06:54 17:53 (3) | 07:45 17:19 (4)
20:36 (2) | 20:55 | 19:46 40 18:33(3) | 18:36 25  17:44(4)
19:58 (2) | 06:04 | 06:55 17:53 (3) | 07:46 17:18 (4)
20:36(2) | 20:53 [ 19:44 40 18:33(3) |18:3¢ 25 17:43(4)
19:58 (2) | 06:05 | 06:57 17:52 (3) | 07:48 17:17 (4)
20:35(2) [ 20:51  [19:42 41 18:33(3) |18:32 26  17:43(4)
19:59 (2) | 06:07 | 06:59 17:51 (3) | 07:50 17:17 (4)
20:35(2) [20:49  [19:39 41 18:32(3) [18:29 26 17:43(4)
20:00 (2) | 06:09 | 07:00 17:51 (3) | 07:52 17:18 (4)
20:35 (2) | 20:47 | 19:37 41 18:32(3) | 18:27 25 17:43(4)
20:01(2) | 06:10 | 07:02 17:50 (3) | 07:53 17:18 (4)
20:35(2) [20:45 [ 19:3¢ 41 18:31(3) |18:25 25 17:43(4)
20:01 (2) | 06:12 | 07:04 17:51 (3) | 07:55 17:18 (4)
20:34(2) [ 20:43  [19:32 40 18:31(3) |18:23 24 17:42(4)
20:02 (2) | 06:14 | 07:05 17:51(3) | 07:57 17:19 (4)
20:33(2) |20:41  [19:30 39 18:30(3) | 18:221 22 17:41(4)
20:04(2) | 06:15 | 07:07 17:50 (3) | 07:59 17:20 (4)
20:32(2) [20:39  [19:27 39 18:29(3) | 18:18 20  17:40 (4)
20:04(2) | 06:17 | 07:09 17:51 (3) | 08:01 17:22 (4)
20:31(2) [20:37  [19:25 37 18:28(3) | 18:16 16  17:38 (4)
20:06 (2) | 06:19 | 07:10 17:52 (3) | 08:02 17:23 (4)
20:30(2) | 20:35  [19:23 35 18:27(3) |18:14 12 17:35(4)
20:08 (2) | 06:20 | 07:12 17:52 (3) | 08:04 17:26 (4)
20:29(2) [20:32  [19:20 33 18:25(3) | 18:12 5 17:31(4)
20:10(2) | 06:22 | 07:14 17:53 (3) | 07:06
20:26 (2) | 20:30 |19:18 31 18:24(3) | 17:10
20:12(2) | 06:24 | 07:15 17:54 (3) | 07:08
20:23 (2) | 20:28 | 19:15 28 18:22(3) | 17:08

106:25 | 07:17 17:55 (3) | 07:10

120:26  [19:13 24  18:19(3) | 17:06

106:27 | 07:19 17:58 (3) | 07:12

120:23  [19:11 18  18:16(3) | 17:04

106:29 | 07:20 18:02 (3) | 07:13

| 20:21 | 19:08 10 18:12(3) | 17:02

| 06:30 | 07:22 | 07:15

120:19 | 19:06 | 17:00

106:32 | | 07:17

12047 | | 16:58

| 456 | 381 | 331

| | 850 | 356

| | 0.37 | 0.29

| | 0.99 | 0.99

| | 0.61 | 0.65

| | 0.22 | 0.19

| | 188 | 67

der Matrix wiedergegeben (

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

S

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

| Novembe{ Dezember
|07:19 | 08:11
| 16:56 | 16:15
07:21 08:12
16:54 16:14
07:23 08:14
16:52 16:13
07:24 08:15
16:51 16:13
|07:26 | 08:17
116:49 | 16:12
|07:28 | 08:18
16:47 16:12
07:30 08:19
16:45 16:11
07:32 08:20
16:44 16:11
07:34 08:22
16:42 16:11
|07:35 | 08:23
| 16:40 | 16:10
| 07:37 | 08:24
116:39 | 16:10
| 07:39 | 08:25
|16:37 | 16:10
07:41 | 08:26
16:36 | 16:10
07:43 | 08:27
16:34 | 16:10
07:44 | 08:28
16:33 | 16:10
07:46 | 08:29
16:31 | 16:10
07:48 | 08:30
16:30 | 16:10
07:50 | 08:30
16:28 | 16:11
07:51 | 08:31
16:27 | 16:11
07:53 | 08:32
16:26 | 16:11
07:55 | 08:32
16:24 | 16:12
07:57 08:33
16:23 16:12
07:58 08:33
16:22 16:13
08:00 08:34
16:21 16:13
08:02 08:34
16:20 16:14
08:03 08:34
16:19 16:15
08:05 08:35
16:18 16:15
08:06 08:35
16:17 16:16
08:08 08:35
16:16 16:17
08:10 08:35
16:15 16:18
08:35
] 16:19
264 | 241

{

zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenende

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

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

27/07/2016 15:25 / 10 Wi ndPRO .

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

Projekt:

Schliisselburg_160420

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: G - 1007

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar
1]08:35
| 16:20
2]08:35
| 16:21
308:35
| 16:22
408:35
| 16:24
5| 08:34
] 16:25
6]08:34
| 16:26
7|08:34
| 16:27
808:33
| 16:29
908:33
| 16:30
10 | 08:32
| 16:31
11| 08:32
| 16:33
12| 08:31
| 16:34
13 | 08:30
| 16:36
14| 08:29
| 16:37
15 | 08:29
| 16:39
16 | 08:28
| 16:41
17 | 08:27
| 16:42
18 | 08:26
| 16:44
19 | 08:25
| 16:46
20 | 08:24
| 16:47
21| 08:22
| 16:49
22 | 08:21
| 16:51
23 | 08:20
| 16:52
24 | 08:19
| 16:54
25| 08:18
| 16:56
26 | 08:16
| 16:58
27 | 08:15
| 17:00
28| 08:13
| 17:02
29 | 08:12
| 17:03
30 | 08:10
| 17:05
31| 08:09
| 17:07

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

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

| Februar

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

12

21
23
25
27
28

153
0.28
0.99
0.65
0.18

28

| 06:52
| 18:18
| 06:50
] 18:20
| 06:48
] 18:22
| 06:46
| 18:24
| 06:43
| 18:25
| 06:41
| 18:27
| 06:39
| 18:29
| 06:36
| 18:31
1 06:34
| 18:32
| 06:31
118:34
| 06:29
118:36
| 06:27
118:38
16:56 (4) | 06:24
17:08 (4) | 18:40
16:54 (4) | 06:22
17:11 (4) | 18:41
16:52 (4) | 06:20
17:13 (4) | 18:43
16:51 (4) | 06:17
17:14 (4) | 18:45
16:49 (4) | 06:15
17:14 (4) | 18:47
16:48 (4) | 06:13
17:15 (4) | 18:48
16:48 (4) | 06:10
17:16 (4) | 18:50
| 07:08
| 19:52
| 07:06
119:54
1 07:03
| 19:55
367

|
|
|
|
|
|
|

28
28
28
28
28
27
25
23
21

25
29
33
37
39
41
496
0.27
0.99
0.63

0.17
83

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

A Wind>

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

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

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

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

| April

16:48 (4) | 07:01
17:16 (4) | 19:57
16:47 (4) | 06:59
17:15 (4) | 19:59
16:47 (4) | 06:56
17:15 (4) | 20:01
16:47 (4) | 06:54
17:15 (4) | 20:02
16:46 (4) | 06:52
17:14 (4) | 20:04
16:47 (4) | 06:49
17:14 (4) | 20:06
16:48 (4) | 06:47
17:13 (4) | 20:08
16:48 (4) | 06:45
17:11 (4) | 20:09
16:49 (4) | 06:42

17:10 (4) | 20:11
16:51 (4) | 06:40
17:09 (4) | 20:13
16:53 (4) | 06:38
17:05 (4) | 20:15
| 06:36
| 20:16
1 06:33
| 20:18
| 06:31
| 20:20
1 06:29
| 20:22
| 06:27
| 20:23
| 06:24
| 20:25
1 06:22
| 20:27
| 06:20
| 20:28
| 06:18
1 20:30
1 06:16
120:32
1 06:13
] 20:34
| 06:11
| 20:35
17:32 (3) | 06:
17:39 (3) | 20:37
17:25 (3) | 06:07
17:44 (3) | 20:39
17:22 (3) | 06:05
17:47 (3) | 20:41
17:20 (3) | 06:03
17:49 (3) | 20:42
17:17 (3) | 06:01
17:50 (3) | 20:44
18:15 (3) | 05:59
18:52 (3) | 20:46
18:13 (3) | 05:57
18:52 (3) | 20:48
18:12 (3) |
18:53 (3) |
| 417
I
|
}
|

43

45

47

47

&

43

42

38

35

33

29

25

21

15

968
0.39
0.99
0.61
0.24

229

18:11 (3)
18:54 (3)
18:10 (3)
18:54 (3)
18:09 (3)
18:54 (3)
18:09 (3)
18:55 (3)
18:08 (3)
18:55 (3)
18:07 (3)
18:54 (3)
18:07 (3)
18:55 (3)
18:07 (3)
18:55 (3)
18:06 (3)
18:54 (3)
18:06 (3)
18:54 (3)
18:06 (3)
18:53 (3)
18:07 (3)
18:53 (3)
18:06 (3)
18:52 (3)
18:07 (3)
18:51 (3)
18:07 (3)
18:50 (3)
18:08 (3)
18:50 (3)
18:09 (3)
18:49 (3)
18:10 (3)
18:48 (3)
18:10 (3)
18:45 (3)
18:11 (3)
18:44 (3)
18:13 (3)
18:42 (3)
18:15 (3)
18:40 (3)
18:17 (3)
18:38 (3)
18:20 (3)
18:35 (3)

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

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

Minuten mit Schatten

geg (

Zeitpunkt (SS:MM) Schattenanfang

| 05:55
| 20:49
05:53
20:51
05:51
20:53
05:49
20:54
| 05:47
| 20:56
| 05:45
20:58
05:43
20:59
05:42
21:01
05:40
21:03
| 05:38
| 21:04
| 05:36
| 21:06
| 05:35
| 21:08
05:33
21:09
05:31
21:11
05:30
21:13
05:28
21:14
05:27
21:16
05:25
21:17
05:24
21:19
05:22
21:20
05:21
21:22
05:20
21:23
05:18
21:25
05:17
21:26
05:16
21:27
05:15
21:29
05:13
21:30
05:12
21:31
05:11
21:33
05:10
21:34
05:09
21:35

488

S

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

| Juni

| 05:08
| 21:36
05:08
21:37
05:07
21:39
05:06
21:40
| 05:05
| 21:41
| 05:05
21:42
05:04
21:43
05:03
21:43
05:03

.
o
o

NONONONONONONONONO
A P TR T o PR R PR TR T
L - - o
MRERERBRORBIRBIRIRT

u
S
~

zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenende

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

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aorpote 1525711 WINAPRO .

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

4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender
Berechnung: GBSchattenrezeptor: G - 1007

Voraussetzungen fiir Berechnung des Schattenwurfs

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

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

505

| August

5:43

OCNONONONONONONONONS
DU Gre Gy e OuER B Gy O 2
oo oo NS Uk Bisbid his his
@uuwmm&uwwo»—-wu\laamﬁm

hohe
Swon
csd838

0:55

NONONONONON

2888888888882 838353385358835858338888
omomg
CEER

G W W R R R N R N R N L0 N L) RO LD bk ) L kxR ks B s B RO B
UNOEROUVNNUIOAONNONLINDONRBWNUNONB B

o

22
27
30
33

2
43
45
45
46

464

0.41

099

0.61

0.25
115

| September
1 06:34
| 20:14 47
1 06:35
| 20:12 48
| 06:37
| 20:10 48
| 06:39
120:07 48
| 06:40
| 20:05 48
| 06:42
| 20:03 48
| 06:44
| 20:00 47
| 06:45
| 19:58 46
| 06:47
119:56 45
| 06:49
| 19: 53 44
| 06:5
| 19:5 43
| 06:5
| 19:4 41
| 06: 54
| 19:46 39
| 06:55
| 19:44 37
| 06:57
| 19:42 34
| 06:59
119:39 30
| 07:00
| 19:37 26

18:33 (3) | 07:02

18:35(3) | 19:3¢ 20

18:25 (3) | 07:04

18:41(3) [ 19:32 11

18:22 (3) | 07:05

18:44 (3) | 19:30

18:20 (3) | 07:07

18:47 (3) | 19:27

18:17 (3) | 07:09

18:47 (3) | 19:25

18:16 (3) | 07:10

18:49 (3) | 19:23

18:14 (3) | 07:12

18:49 (3) | 19:20

18:13 (3) | 07:14

18:51 (3) | 19:18

18:11 (3) | 07:15

18:51(3) | 19:15

18:10 (3) | 07:17

18:52 (3) | 19:13

18:09 (3) | 07:19

18:52 (3) | 19:11

18:07 (3) | 07:20

18:52 (3) | 19:08

18:07 (3) | 07:22

18:52 (3) | 19:06

18:06 (3) |

18:52 (3) |
| 381
| 750
| 0.37
| 0.99
| 0.61
| 0.22
| 166

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

Wind

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

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

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

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

| Oktober

18:05 (3) | 07:24
18:52 (3) | 19:04
18:05 (3) | 07:25
18:53 (3) | 19:01
18:04 (3) | 07:27
18:52 (3) | 18:59
18:04 (3) | 07:29
18:52 (3) | 18:57
18:03 (3) | 07:31
18:51 (3) | 18:54
18:03 (3) | 07:32
18:51 (3) | 18:52
18:03 (3) | 07:34
18:50 (3) | 18:50
18:03 (3) | 07:36
18:49 (3) | 18:47
18:03 (3) | 07:38
18:48 (3) | 18:45
18:03 (3) | 07:39
18:47 (3) | 18:43
18:03 (3) | 07:41
18:46 (3) | 18:41
18:04 (3) | 07:43
18:45 (3) | 18:38
18:04 (3) | 07:45
18:43 (3) | 18:36
18:05 (3) | 07:46
18:42 (3) | 18:34
18:07 (3) | 07:48
18:41 (3) | 18:32
18:08 (3) | 07:50
18:38 (3) | 18:29
18:10 (3) | 07:52
18:36 (3) | 18:27
18:12 (3) | 07:53
18:32 (3) | 18:25
18:16 (3) | 07:55
18:27 (3) | 18:23

16
19
22
25
27
27
28
29
29
28
28
28
26
25
23
19
15
10

432
0.29
0.99
0.65
0.19

81

17:34 (4)
17:42 (4)
17:30 (4)
17:46 (4)
17:28 (4)
17:47 (4)
17:26 (4)
17:48 (4)
17:24 (4)
17:49 (4)
17:23 (4)
17:50 (4)
17:23 (4)
17:50 (4)
17:21 (4)
17:49 (4)
17:21 (4)
17:50 (4)
17:21 (4)
17:50 (4)
17:21 (4)
17:49 (4)
17:21 (4)
17:49 (4)
17:20 (4)
17:48 (4)
17:21 (4)
17:47 (4)
17:21 (4)
17:46 (4)
17:22 (4)
17:45 (4)
17:24 (4)
17:43 (4)
17:26 (4)
17:41 (4)
17:28 (4)
17:38 (4)

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

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

Minuten mit Schatten

geg (

Zeitpunkt (SS:MM) Schattenanfang

S

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

| Novembe{ Dezember
|07:19 | 08:11
| 16:56 | 16:15
07:21 08:12
16:54 16:14
07:23 08:14
16:53 16:13
07:24 08:15
16:51 16:13
|07:26 | 08:17
116:49 | 16:12
|07:28 | 08:18
16:47 16:12
07:30 08:19
16:45 16:11
07:32 08:20
16:44 16:11
07:34 08:22
16:42 16:11
|07:35 | 08:23
| 16:40 | 16:10
| 07:37 | 08:24
116:39 | 16:10
| 07:39 | 08:25
|16:37 | 16:10
07:41 | 08:26
16:36 | 16:10
07:43 | 08:27
16:34 | 16:10
07:44 | 08:28
16:33 | 16:10
07:46 | 08:29
16:31 | 16:10
07:48 | 08:30
16:30 | 16:10
07:50 | 08:30
16:28 | 16:11
07:51 | 08:31
16:27 | 16:11
07:53 | 08:32
16:26 | 16:11
07:55 | 08:32
16:25 | 16:12
07:57 08:33
16:23 16:12
07:58 08:33
16:22 16:13
08:00 08:34
16:21 16:13
08:02 08:34
16:20 16:14
08:03 08:34
16:19 16:15
08:05 08:35
16:18 16:15
08:06 08:35
16:17 16:16
08:08 08:35
16:16 16:17
08:10 08:35
16:15 16:18
08:35
] 16:19
264 | 241

{

zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenende

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

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aorpote 1525712 WINAPRO .

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

4 Wind

Projekt: Lizenzlerter Anwender:

Schliisselburg_160420 I17-Wind GmbH & Co. KG
Am Westersielzug 11
DE-25840 Friedrichstadt

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

27/07/2016 15:03/3.0.654
SHADOW - Kalender
Berechnung: GBSchattenrezeptor: H - 1008

Wind

ot Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Voraussetzungen fiir Berechnung des Schattenwurfs Tn Feb Wi Aoe Ma un M AU S Okb Now

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

Betriebsdauer je Sektor

N NNO ONO O 0SO SSO S  SSW
307 446 586 378 294 731 1,349 1,189
: Startwindgeschw. aus Leistungskennlinie

WSW W WNW NNW Summe
1,515 960 591 327 8,675

|Januar |Februar |Marz  |April IMai uni  [Juli | August

1108:35 10713 |07:01 105:55 19:57 (4) | 05:08 | 05:05 05:43 20:11(4)|06:34 | 07:24 | 07:19 | 08:11

16:20 | 18:02 19:57 | 20:49 19 20:16 (4) | 21:36 21:50 21:18 10 20:21(4) | 20:14 19:04 16:56 | 16:15

20835 107:11 06:59 |1 05:53 19:56 (4) | 05:08 05:06 20:09 (4) | 06:35 07:25 07:21 | 08:12

16:21 | 18:04 19:59 | 20:51 20 20:16(4) | 21:37 21:50 13 20:22(4) | 20:12 19:01 16:54 | 16:14

30835 | 07:08 06:56 | 05:51 19:56 (4) | 05:07 05:07 20:08 (4) | 06:37 07:27 07:22 | 08:14

16:22 | 18:05 20:01 120:53 20 20:16(4) | 21:38 21:50 15 20:23(4) | 20:10 18:59 16:52 | 16:13

408:35 | 07:06 06:54 | 05:49 19:55 (4) | 05:06 05:07 20:07 (4) | 06:39 07:29 07:24 | 08:15

16:24 | 18:07 20:02 | 20:54 21 20:16 (4) | 21:40 21:49 17 20:24(4) | 20:07 18:57 16:51 | 16:13

508:34 | 07:04 06:52 | 05:47 19:55 (4) | 05:05 05:08 20:06 (4) | 06:40 07:31 07:26 | 08:17

16:25 | 18:09 20:04 | 20:56 20 20:15(4) | 21:41 21:49 19 20:25(4) | 20:05 18:54 16:49 | 16:12

6]08:34 107:02 | 06:49 1 05:45 19:56 (4) | 05:05 | 05:09 2005(4) | 06:42  |07:32 | 07:28 | 08:18

16:26 |18:11 20:06 20:58 20 20:16(4) | 21:42 21:48 20 20:25(4) | 20:03 18:52 16:47 | 16:12

7]08:34 | 06:59 06:47 05:43 19:56 (4) | 05:04 05:10 20:05 (4) | 06:44 07:34 07:30 | 08:19

16:27 |18:13 20:08 20:59 19 20:15(4) | 21:42 21:48 20 20:25(4) | 20:00 18:50 16:45 | 16:11

808:33 | 06:57 06:45 05:42 19:56 (4) | 05:03 05:11 20:04 (4) | 06:45 07:36 07:32 | 08:20

16:29 | 18:15 20:09 21:01 18 20:14(4) | 21:43 21:47 21 20:25(4) | 19:58 18:47 16:44 | 16:11

908:33 | 06:55 06:42 05:40 19:57 (4) | 05:03 05:12 20:05 (4) | 06:47 07:38 07:34 | 08:22

16:30 | 18:16 20:11 |21:03 17 20:14(4) | 21:44 21:46 20 20:25(4) | 19:56 18:45 16:42 | 16:11

10 | 08:32 | 06:52 06:40 | 05:38 19:58 (4) | 05:02 05:13 20:04 (4) | 06:49 07:39 07:35 | 08:23

16:31 | 18:18 20:13 121:04 15 20:13(4) | 21:45 21:46 21 20:25(4) | 19:53 18:43 16:40 | 16:10

11108:31 106:50 | 06:38 105:36 19:59(4) | 05:02 | 05:14 2005(4) | 06:50 | 07:41 | 07:37 | 08:24

16:33 | 18:20 20:15 21:06 12 20:11 (4 1:46 21:45 20 20:25(4) | 19:51 18:41 16:39 | 16:10

12 | 08:31 | 06:48 06:36 05:35 20:01 (4) | 05:02 05:15 20:04 (4) | 06:52 07:43 07:39 | 08:25

16:34 | 18:22 20:16 21:08 9  20:10(4) | 21:47 21:44 19 20:23(4) | 19:49 18:38 16:37 | 16:10

13 | 08:30 | 06:45 06:33 05:33 05:01 05:16 20:05 (4) | 06:54 07:45 07:41 | 08:26

16:36 | 18:24 20:18 21:09 21:47 21:43 18 20:23(4) | 19:46 18:36 16:36 | 16:10

14| 08:29 | 06:43 06:31 05:31 05:01 05:17 20:06 (4) | 06:55 07:46 07:43 | 08:27

16:37 | 18:25 20:20 21:11 21:48 2142 17 20:23(4) | 19:44 18:34 16:34 | 16:10

15 | 08:28 | 06:41 06:29 | 05:30 05:01 05:18 20:07 (4) | 06:57 07:48 07:44 | 08:28

16:39 | 18:27 20:21 |21:12 21:48 2141 14 20:21(4) | 19:42 18:32 16:33 | 16:10

16 | 08:28 | 06:39 06:27 | 05:28 05:01 05:20 20:09 (4) | 06:59 07:50 07:46 | 08:29

16:41 | 18:29 20:23 | 21:14 21:49 21:40 10 20:19(4) | 19:39 18:29 16:31 | 16:10

17 | 08:27 06:36 06:24 | 05:27 05:01 05:21 20:12 (4) | 07:00 07:52 07:48 08:30

16:42 18:31 20:25 | 21:16 21:49 21:39 3 20:15(4) | 19:37 18:27 16:30 16:10

18 | 08:26 06:34 06:22 | 05:25 05:01 05:22 07:02 07:53 07:50 08:30

16:44 18:32 20:27 |21:17 21:50 21:38 19:34 18:25 16:28 16:11

19 | 08:25 06:31 06:20 1 05:24 05:01 05:24 07:04 07:55 07:51 08:31

16:46 18:34 20:28 | 21:19 21:50 21:37 19:32 18:23 16:27 16:11

20 | 08:24 10629 ]06:18 105:22 0501 | 05:25 07:05 |07:57 |07:53 | 08:32

16:47 | 18:36 20:30 | 21:20 21:51 21:35 19:30 18:21 16:26 | 16:11

21| 08:22 | 06:27 06:16 10s:21 05:01 05:26 07:07 07:59 07:55 | 08:32

16:49 | 18:38 20:32 |21:22 21:51 21:34 19:27 18:18 16:25 | 16:12

22 | 08:21 06:24 06:13 05:20 05:01 05:28 07:09 08:01 07:57 08:33

16:51 18:40 20:34 21:23 21:51 21:33 19:25 18:16 16:23 16:12

23 | 08:20 06:22 06:11 05:18 05:01 05:29 07:10 08:02 07:58 08:33

16:52 18:41 20:35 21:25 21:51 21:31 19:23 18:14 16:22 16:13

24 | 08:19 06:20 06:09 05:17 05:02 05:30 07:12 08:04 08:00 08:34

16:54 18:43 20:37 21:26 21:51 21:30 19:20 18:12 16:21 |16:13

25| 08:18 06:17 | 06:07 05:16 05:02 | 05:32 07:14  |07:06 | 08:02 | 08:34

16:56 18:45 20:39 21:27 21:51 2129 19:18 17:10 16:20 | 16:14

26 | 08:16 06:15 06:05 20:04 (4) | 05:15 05:02 05:33 07:15 07:08 08:03 | 08:34

16:58 18:47 20:41 5 20:09(4) | 21:29 21:51 2127 19:15 17:08 16:19 | 16:15

27 | 08:15 06:13 06:03 20:01 (4) | 05:13 05:03 05:35 07:17 07:10 08:05 08:35

17:00 18:48 20:42 11 20:12(4) | 21:30 21:51 21:26 19:13 17:06 16:18 16:15

28 | 08:13 06:10 06:01 19:59 (4) | 05:12 05:03 05:36 07:19 07:11 08:06 08:35

17:02 18:50 20:44 14 20:13(4) | 21:31 21:51 21:24 19:11 17:04 16:17 16:16

29 | 08:12 07:08 05:59 19:58 (4) | 05:11 05:04 05:38 07:20 07:13 08:08 08:35

17:03 19:52 20:46 16 20:14(4) | 21:33 21:51 21:23 19:08 17:02 16:16 16:17

30 | 08:10 107:06 | 05:57 19:57 (4) | 05:10 05:04 | 05:39 07:22  |07:15 | 08:09 | 08:35

117:05 | 19:54 20:48 18 20:15(4) | 21:34 21:51 21:21 19:06 | 17:00 16:16 | 16:18

31| 08:09 | 07:03 | 05:09 05:41 | 07:17 | 08:35

| 17:07 | 19:55 121:35 21:19 5 | 16:58 | 16:19

Sonnenscheinstunden | 256 276 | 367 417 | 488 502 505 381 331 264 | 241
astr.max.mégl.Beschattung 64 210 5 277
Red.Sonnenscheinwahrsch. 0.39 0.46 0.37 041
Reduktion Betriebsdauer 0.99 0.99 0.99 0.99
Reduktion Windrichtung 0.56 0.56 0.56 0.56
Gesamte Reduktion 022 0.26 0.21 0.23

Met.wahrsch.Beschattung 14 54 1 63 1
Tabellen-Layout: Die Daten fiir jeden Tag sind in fol, der Matrix dergegeben ( wie Bezugsjahr):
Tag im Monat ~ Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 27/07/2016 15:25 / 13 W|ndPRO .
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4 Wind

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

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

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

Berechnung: GBSchattenrezeptor: I - 1009 - X el o — ]
T nnenscheinwahrscheinlichkeit Mittlere tagliche Sonnenstunden) [BREMEN
Voraussetzungen fiir Berechnung des Schattenwurfs Tn Feb M- Aor Ma b M AU Sen OkF Nov Dex
1.53 2.81 3.16 542 7.18 591 6.09 6.01 4.64 3.11 1.99 1.07

Betriebsdauer je Sektor

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

|Januar |Februar |Marz | April | Mai [Juli | August |
1]08:35 |08:07 [07:13 |07:01 | 0555 05:05 05:43 20:21(4) | 06:3¢ | 07:24 | 07:19
16:20 18:02 | 19:57 | 20:49 21:50 21:18 20 20:41(4) [ 20:14 | 19:04 | 16:56
20835 07:11 | 06:59 | 0553 05:06 05:44 20:21(4) | 06:35 | 07:25 | 07:21
16:21 18:04 [ 19:59 | 20:51 21:50 21:16 19 20:40(4) [20:12 [ 19:01 | 16:54
3]08:35 07:08 | 06:56 | 05:51 05:07 05:46 20:22(4) | 06:37 | 07:27 | 07:22
16:22 18:05 | 20:01 | 20:53 21:50 21:14 18 20:40(4) [ 20:10 | 18:59 | 16:53
4]08:35 07:06 | 06:54 | 05:49 05:07 05:47 20:22(4) [ 06:39 | 07:29 | 07:24
16:24 18:07 | 20:02 | 20:54 21:49 2112 17 20:39(4) [ 20:07 | 18:57 | 16:51
5]08:34 07:04 | 06:52 | 05:47 05:08 05:49 20:23(4) [ 06:40 | 07:31 | 07:26
16:25 18:09 |20:04 |20:56 5 21:49 2011 16 20:39(4) [ 20:05 | 18:54 | 16:49
6]08:34 07:02 | 06:49 | 05:45 05:09 05:50 20:24(4) | 06:42 | 07:32 | 07:28
16:26 18:11  |20:06 [20:58 11 21:48 21:09 13 20:37(4) [20:03  [18:52 | 16:47
7108:34 06:50 | 06:47 | 05:43 05:10 05:52 20:26 (4) | 06:44 | 07:3¢ | 07:30
16:27 18:13 [ 20:08 [20:59 14 21:48 21:07 9 20:35(4) [20:00 | 18:50 | 16:45
808:33 06:57 | 06:45 | 05:42 05:11 05:54 06:45 | 07:36 | 07:32
16:29 18:45 20:09 |21:01 17 21:47 21:05 19:58 [ 18:47 | 16:44
908:33 06:55 | 06:42 | 05:40 05:12 05:55 06:47  |07:38 | 07:34
16:30 18:16  |20:11  [21:03 18 21:46 21:03 19:56 [ 1845 | 16:42
10 | 08:32 06:52 | 06:40 | 05:38 05:13 05:57 06:49  |07:39 | 07:35
16:31 18:18  |20:13  |21:04 19 21:46 21:01 19553 | 18:43 | 16:40
11 08:31 06:50 | 06:38 | 05:36 05:14 05:59 06:50 | 07:41 | 07:37
16:33 18:20 | 20:15 [ 21:06 20 21:45 20:59 19551 | 18:41 | 16:39
12 08:31 06:48 | 06:36 | 05:35 05:15 06:00 06:52 | 07:43 | 07:39
16:34 18:22 | 20:16  [21:08 21 21:44 20:57 19:49  |18:38 | 16:37
13 ] 08:30 06:46 | 06:33 | 05:33 05:16 06:02 06:54 | 07:45 | 07:41
16:36 1824 |20:18  [21:09 21 21:43 20:55 19:46  |18:36 | 16:36
141 08:29 06:43 | 06:31 | 05:31 05:17 06:04 06:55 | 07:46 | 07:43
16:37 1825 2020 |2u:11 21 21:42 20:53 19:44 [ 18:34 [ 16:34
15| 08:28 06:41 | 06:29 | 05:30 05:19 06:05 06:57 |07:48 | 07:44
16:39 1827 2021|2112 21 21:41 20:51 1942 [18:32 | 16:33
16| 08:28 06:39 | 06:27 | 05:28 05:20 06:07 06:59 | 07:50 | 07:46
16:41 1829 2023|2114 21 21:40 20:49 1939 [18:29 | 1631
17 | 08:27 06:36 | 06:24 | 05:27 05:21 06:09 07:00 |07:52 | 07:48
16:42 1831 2025|2116 20 21:39 20:47 1937 |18:27 | 16:30
18] 08:26 06:34 | 06:22 | 05:25 05:22 20:28 (4) | 06:10 07:02  |07:53 | 07:50
16:44 18:32 2027 |21:17 19 21:38 6 20:34(4) | 20:45 19:34  [18:25 | 16:28
19 08:25 06:31 | 06:20 | 05:24 05:24 20:26 (4) | 06:12 07:04 | 07:55 | 07:51
16:46 18:34 2028 [21:19 19 21:37 9 20:35(4) | 20:43 19:32 | 18:23 | 16:27
20| 08:24 06:29 |06:18 | 05:22 05:25 20:24 (4) | 06:14 07:05 | 07:57 | 07:53
16:47 18:36  [20:30  |21:220 18 21:35 13 20:37(4) | 20:41 19:30  |18:21 | 16:26
21 08:22 06:27 | 06:16 | 05:21 05:26 20:24 (4) | 06:15 07:07 |07:59 | 07:55
16:49 18:38 2032 |21:22 17 21:3¢ 14 20:38(4) | 20:39 19:27  |18:18  |16:25
22 08:21 06:24 | 06:13 | 05:20 05:28 20:23 (4) | 06:17 07:09 | 08:01 | 07:57
16:51 18:40 |20:34  |21:23 1S 21:33 16 20:39 (4) | 20:37 1925 [ 18:16 | 16:23
23 08:20 06:22 | 06:11 | 05:18 05:29 20:22 (4) | 06:19 07:10 | 08:02 | 07:58
16:52 18:41  |20:35  |21:25 13 2031 17 20:39(4) | 20:34 1923 [18:14 | 16:22
24 08:19 06:20 | 06:09 | 05:17 05:30 20:22 (4) | 06:20 07:12 | 08:04 | 08:00
16:54 18:43  |20:37  |21:26 12 2030 19 20:41(4) | 20:32 1920 [18:12 | 16:21
25 08:18 06:17 | 06:07 | 05:16 05:32 20:21 (4) | 06:22 07:14  |07:06 | 08:02
16:56 1845 |2039 |21:27 8 2129 20 20:41(4) | 20:30 1918 |17:10 | 16:20
26 | 08:16 06:15 | 06:05 | 05:15 (4) | 05: 05:33 20:21 (4) | 06:24 07:15  |07:08 | 08:03
16:58 18:47  |20:41 2129 1 20:22(4) | 21 21:27 20 20:41(4) | 20:28 19:15  [17:08 | 1619
27 08:15 06:13 | 06:03 | 05:13 05:35 20:21 (4) | 06:25 07:17 | 07:10 | 08:05
17:00 18:48 | 20:42 | 21:30 21:26 21 20:42(4) | 20:26 19:13  [17:06 | 16:18
28 08:13 06:10 | 06:01 | 05:12 05:36 20:21 (4) | 06:27 07:19  |07:11 | 08:06
17:02 18:50 | 20:44 | 21:31 21:24 20 20:41(4) | 20:23 19:11  [17:04 | 16:17
29 08:12 07:08 |05:59 | 05:11 05:38 20:20 (4) | 06:29 07:20 |07:13 | 08:08
17:03 19:52 | 20:46 | 21:33 2123 21 20:41(4) | 20:21 19:08  [17:02 | 16:16
30| 08:10 07:06 |05:57 | 05:10 05:39 20:21 (4) | 06:30 07:22  |07:15 | 08:09
17:05 19:54 | 20:48 | 21:34 2121 21 20:42(4) | 20:19 19:06  |17:00 | 16:16
31 08:09 07:03 05:09 05:41 20:20 (4) | 06:32 07:17
17:07 19:55 21:35 21:19 21 20:41(4) | 20:17 16:58 16:19
Sonnenscheinstunden | - 256 276 367 47 488 502 505 455 381 331 264 241
astr.max.mdgl.Beschattung 351 238 112
nenscheinwahrsch. 0.46 0.37 0.41
Reduktion Betriebsdauer 0.99 0.99 0.99
Reduktion Windrichtung 0.57 0.57 0.57
Gesamte Reduktion 0.26 021 0.23
Met.wahrsch.Beschattung 91 50 26
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( it wie Bezugsjahr):
Tag im Monat ~ Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 27/07/2016 15:25 [ 14 W|ndPRO .
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4 Wind

Projekt: Lizenzlerter Anwender:

Schliisselburg_160420 I17-Wind GmbH & Co. KG
Am Westersielzug 11
DE-25840 Friedrichstadt

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

27/07/2016 15:03/3.0.654
SHADOW - Kalender
Berechnung: GBSchattenrezeptor: ] - 1010

Wind

ot Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]
Voraussetzungen fiir Berechnung des Schattenwurfs Tn Feb Wi Aoe Ma un M AU S Okb Now

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

Betriebsdauer je Sektor

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

: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Marz  |April  |Mai |Juni 12uli | August

1108:35 10713 [07:01 | 0555 05:08 20:25 (4) | 05:05 05:43 2035(4)|06:34 | 07:24 | 07:19 | 08:11

16:20 | 18:02 19:57 120:49 21:36 13 20:38(4) | 21:50 21:18 11 20:46 (4) | 20:14 19:04 16:56 | 16:15

20835 107:11 06:59 105:53 05:08 20:26 (4) | 05:06 05:44 20:37 (4) | 06:35 07:25 07:21 | 08:12

16:21 | 18:04 19:59 120:51 21:37 11 20:37 (4) | 21:50 21:16 5 20:42(4) | 20:12 19:01 16:54 | 16:14

30835 | 07:08 06:56 105:51 05:07 20:26 (4) | 05:07 06:37 07:27 07:22 | 08:14

16:22 | 18:05 20:01 1 20:53 21:38 10 20:36 (4) | 21:50 20:10 18:59 16:53 | 16:13

408:35 | 07:06 06:54 | 05:49 05:06 20:28 (4) | 05:07 06:39 07:29 07:24 | 08:15

16:24 | 18:07 20:02 | 20:54 21:40 8  20:36(4) | 21:49 20:07 18:57 16:51 | 16:13

508:34 | 07:04 06:52 | 05:47 05:05 20:29 (4) | 05:08 06:40 07:31 07:26 | 08:17

16:25 | 18:09 20:04 | 20:56 21:41 5 20:34(4) | 21:49 20:05 18:54 16:49 | 16:12

6]08:34 107:02  [06:49  [05:45 05:05 05:09 06:42 |07:32 | 07:28 | 08:18

16:26 |18:11 20:06 20:58 21:42 21:48 20:03 18:52 16:47 | 16:12

7]08:34 | 06:59 06:47 05:43 05:04 05:10 20:37 (4 06:44 07:34 07:30 | 08:19

16:27 |18:13 20:08 20:59 21:42 21:48 2 20:39 (4 20:00 18:50 16:45 | 16:11

808:33 | 06:57 06:45 05:42 05:03 05:11 20:35 (4 06:45 07:36 07:32 | 08:20

16:29 | 18:15 20:09 21:01 21:43 21:47 7 20:42(4 19:58 18:47 16:44 | 16:11

908:33 | 06:55 06:42 05:40 05:03 05:12 20:34 (4 06:47 07:38 07:34 | 08:22

16:30 | 18:16 20:11 121:03 21:44 21:46 9 20:43 (4 19:56 18:45 16:42 | 16:11

10 | 08:32 | 06:52 06:40 1 05:38 05:02 05:13 20:33 (4 06:49 07:39 07:35 | 08:23

16:31 | 18:18 20:13 121:04 21:45 21:46 11 20:44 (4] 19:53 18:43 16:40 | 16:10

11108:31 10650  |06:38  |05:36 20:25 (4) | 05:02 05:14 2033 (4 06:50 | 07:41 | 07:37 | 08:24

16:33 | 18:20 20:15 21:06 8  20:33 (4) | 21:46 21:45 12 20:45 (4 19:51 18:41 16:39 | 16:10

12 | 08:31 | 06:48 06:36 05:35 20:24 (4) | 05:02 05:15 20:32 (4 06:52 07:43 07:39 | 08:25

16:34 | 18:22 20:16 21:08 12 20:36 (4) | 21:47 21:44 14 20:46 (4] 19:49 18:38 16:37 | 16:10

13 | 08:30 | 06:46 06:33 05:33 20:22 (4) | 05:01 05:16 20:31 (4] 06:54 07:45 07:41 | 08:26

16:36 | 18:24 20:18 21:09 15 20:37(4) | 21:47 21:43 16 20:47 (4 19:46 18:36 16:36 | 16:10

14| 08:29 | 06:43 06:31 05:31 20:22 (4) | 05:01 05:17 20:31 (4 06:55 07:46 07:43 | 08:27

16:37 | 18:25 20:20 2111 16 20:38 (4) | 21:48 2142 16 20:47 (4 19:44 18:34 16:34 | 16:10

15 | 08:28 | 06:41 06:29 05:30 20:20 (4) | 05:01 05:19 20:30 (4] 06:57 07:48 07:44 | 08:28

16:39 | 18:27 20:21 21:12 18 20:38(4) | 21:48 2141 18 20:48 (4 19:42 18:32 16:33 | 16:10

16 | 08:28 | 06:39 06:27 05:28 20:20 (4) | 05:01 05:20 20:30 (4 06:59 07:50 07:46 | 08:29

16:41 | 18:29 20:23 21:14 19 20:39(4) | 21:49 21:40 18 20:48 (4 19:39 18:29 16:31 | 16:10

17 | 08:27 06:36 06:24 05:27 20:20 (4) | 05:01 05:21 20:31 (4 07:00 07:52 07:48 08:29

16:42 18:31 20:25 21:16 20  20:40 (4) | 21:49 21:39 19 20:50 (4 19:37 18:27 16:30 16:10

18 | 08:26 06:34 06:22 05:25 20:19 (4) | 05:01 05:22 20:30 (4] 07:02 07:53 07:50 08:30

16:44 18:32 20:27 21:17 21 20:40(4) | 21:50 21:38 20 20:50 (4 19:34 18:25 16:28 16:11

19 | 08:25 06:31 06:20 05:24 20:20 (4) | 05:01 05:24 20:30 (4 07:04 07:55 07:51 08:31

16:46 18:34 20:28 21:19 20  20:40 (4) | 21:50 21:37 20 20:50 (4 19:32 18:23 16:27 16:11

20 | 08:24 10629 [06:18  05:22 20:20 (4) | 05:01 05:25 2029 (4 07:05 |07:57 |07:53 | 08:32

16:47 | 18:36 20:30 |121:20 21 20:41(4) | 21:51 21:35 21 20:50 (4] 19:30 18:21 16:26 | 16:11

21| 08:22 | 06:27 06:16 105:21 20:19 (4) | 05:01 05:26 20:30 (4 07:07 07:59 07:55 | 08:32

16:49 | 18:38 20:32 121:22 21 20:40 (4) | 21:51 21:34 21 20:51 (4 19:27 18:18 16:25 | 16:12

22 | 08:21 06:24 06:13 05:20 20:19 (4) | 05:01 05:28 20:30 (4 07:09 08:01 07:57 08:33

16:51 18:40 20:34 21:23 21 20:40(4) | 21:51 21:33 21 20:51 (4 19:25 18:16 16:23 16:12

23 | 08:20 06:22 06:11 05:18 20:20 (4) | 05:01 05:29 20:29 (4 07:10 08:02 07:58 08:33

16:52 18:41 20:35 21:25 20 20:40(4) | 21:51 21:31 21 20:50 (4 19:23 18:14 16:22 16:13

24 | 08:19 06:20 06:09 05:17 20:20 (4) | 05:02 05:30 20:30 (4 07:12 08:04 08:00 08:34

16:54 18:43 20:37 21:26 20 20:40 (4) | 21:51 21:30 21 20:51 (4 19:20 18:12 16:21 |16:13

25| 08:18 06:17  |06:07 | 05:16 20:20 (4) | 05:02 05:32 2030 (4 07:14  |07:06 | 08:02 | 08:34

16:56 18:45 20:39 121:27 20 20:40(4) | 21:51 2129 21 20:51 (4 19:18 17:10 16:20 | 16:14

26 | 08:16 06:15 06:05 |1 05:15 20:21 (4) | 05:02 05:33 20:30 (4 07:15 07:08 08:03 | 08:34

16:58 18:47 20:41 121:29 19 20:40 (4) | 21:51 2127 20  20:50 (4 19:15 17:08 16:19 | 16:15

27 | 08:15 06:13 06:03 05:13 20:21 (4) | 05:03 05:35 20:31 (4 07:17 07:10 08:05 08:35

17:00 18:48 20:42 21:30 19 20:40 (4) | 21:51 21:26 19 20:50 (4 19:13 17:06 16:18 16:15

28 | 08:13 06:10 06:01 05:12 20:22 (4) | 05:03 05:36 20:31 (4 07:19 07:11 08:06 08:35

17:02 18:50 20:44 21:31 18  20:40 (4) | 21:51 21:24 18 20:49 (4 19:11 17:04 16:17 16:16

29 | 08:12 07:08 05:59 05:11 20:22 (4) | 05:04 05:38 20:31 (4 07:20 07:13 08:08 08:35

17:03 19:52 20:46 21:33 17 20:39(4) | 21:51 21:23 17 20:48 (4 19:08 17:02 16:16 16:17

30 | 08:10 10706 [05:57 0510 20:23 (4) | 05:04 05:39 2032 (4 07:22  |07:15 | 08:09 | 08:35

117:05 | 19:54 20:48 121:34 16 20:39 (4) | 21:51 21:21 16 20:48 (4] 19:06 | 17:00 16:16 | 16:18

31| 08:09 | 07:03 1 05:09 20:23 (4 05:41 20:33 (4 | 07:17 | 08:35

| 17:07 | 19:55 121:35 15 20:38 (4) 21:19 14 20:47 (4] | 16:58 | 16:19

Sonnenscheinstunden | 256 276 | 367 417 | 488 502 505 381 331 264 | 241
astr.max.mégl.Beschattung 376 47 412 16
Red.Sonnenscheinwahrsch. 0.46 0.35 0.37 041
Reduktion Betriebsdauer 0.99 0.99 0.99 0.99
Reduktion Windrichtung 0.57 0.57 0.57 0.57
Gesamte Reduktion 0.26 0.20 0.21 0.23

Met.wahrsch.Beschattung | 97 9 87 4 1
Tabellen-Layout: Die Daten fiir jeden Tag sind in fol, der Matrix dergegeben ( wie Bezugsjahr):
Tag im Monat ~ Sonnenaufgang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang ~ (WEA mit erstem Schatten)

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

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

Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: K - 1011
Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

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

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

256

| Februar |Marz

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

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

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

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

Jun

S

J Wind>

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

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

Betriebsdauer je Sektor

SSW WSW W WNW NNW Summe

: Startwindgeschw. aus Leistungskennlinie

| April | Mai | Juni

| 07:01 | 05:55 06:22 (3) | 05:09
| 19:57 | 20:49 17 06:39 (3) | 21:36
| 06:59 | 05:53 06:21 (3) | 05:08
| 19:59 120:51 18 06:39 (3) | 21:38
| 06:56 | 05:51 06:21 (3) | 05:07
| 20:01 120:53 18 06:39 (3) | 21:39
| 06:54 | 05:49 06:20 (3) | 05:06
| 20:02 | 20:54 19 06:39 (3) | 21:40
| 06:52 | 05:47 06:20 (3) | 05:05
| 20:04 120:56 19 06:39 (3) | 21:41
| 06:49 | 05:45 06:21 (3) | 05:05
| 20:06 | 20:58 18 06:39(3) | 21:42
| 06:47 | 05:44 06:21 (3) | 05:04
| 20:08 121:00 17  06:38 (3) | 21:43
| 06:45 | 05:42 06:21 (3) | 05:04
| 20:09 121:00 16  06:37 (3) | 21:44
| 06:42 | 05:40 06:22 (3) | 05:03
] 20:11 | 21:03 15 06:37 (3) | 21:44
| 06:40 | 05:38 06:22 (3) | 05:03
| 20:13 | 21:05 14 06:36 (3) | 21:45
| 06:38 | 05:36 06:23 (3) | 05:02
| 20:15 121:06 11 06:34 (3) | 21:46
| 06:36 | 05:35 06:26 (3) | 05:02
| 20:16 | 21:08 7 06:33(3) | 21:47
| 06:33 07:05 (4) | 05:33 1 05:01
| 20:18 10 07:15(4) | 21:09 | 21:47
| 06:31 07:01 (4) | 05:31 | 05:01
| 20:20 15 07:16 (4) | 21:11 | 21:48
| 06:29 06:59 (4) | 05:30 ] 05:01
120:22 19 07:18 (4) | 21:13 | 21:49
| 06:27 06:58 (4) | 05:28 | 05:01
|20:23 21 07:19(4) | 21:14 | 21:49
| 06:24 06:57 (4) | 05:27 | 05:01
| 20:25 22 07:19(4) | 21:16 | 21:50
| 06:22 06:57 (4) | 05:25 1 05:01
120:27 23 07:20(4) | 21:17 | 21:50
| 06:20 06:56 (4) | 05:24 | 05:01
]20:29 24 07:20 (4) | 21:19 | 21:50
| 06:18 06:56 (4) | 05:22 | 05:01
20:30 24 07:20 (4) | 21:20 | 21:51
| 06:16 06:55 (4) | 05:21 | 05:01
[20:32 24 07:19 (4) | 21:22 | 21:51
| 06:14 06:54 (4) | 05:20 | 05:01
| 20:34 25 07:19(4) | 21:23 | 21:51
| 06:11 06:55 (4) | 05:18 05:46 (2) | 05:01
| 20:36 23 07:18(4) | 21:25 4 05:50 (2) | 21:51
| 06:09 06:55 (4) | 05:17 05:45 (2) | 05:02
120:37 23 07:18(4) | 21:26 7 05:52(2) | 21:51
| 06:07 06:55 (4) | 05:16 05:44 (2) | 05:02
120:39 22 07:17(4) | 21:27 9  05:53(2) | 21:51
| 06:05 06:56 (4) | 05:15 05:43 (2) | 05:03
| 20:41 20 07:16 (4) | 21:29 11 05:54(2) | 21:51
| 06:03 06:29 (3) | 05:14 05:42 (2) | 05:03
|20:42 21 07:15(4) [21:30 13 05:55(2) | 21:51
| 06:01 06:25 (3) | 05:12 05:41 (2) | 05:03
20:44 25 07:13(4) [21:31 14 05:55(2) | 21:51
| 05:59 06:23 (3) | 05:11 05:40 (2) | 05:04
120:46 26 07:11(4) | 21:33 15 05:55(2) | 21:51
| 05:57 06:23 (3) | 05:10 05:40 (2) | 05:05
|20:48 19 07:08(4) | 21:3¢ 16  05:56 (2) | 21:51
| | 05:09 05:39 (2) |

| |21:35 17 05:56(2) |

| 417 | 488 | 502
| 386 | 295 |

| 0.39 | 0.46 |

| 0.99 | 0.99 |

| 0.61 | 0.65 |

| 0.24 | 0.29 |

| 92 | 86 |

Matrix wiedergegeben (:

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

17
17
17
17
18
19
19
21
21
2
23
23
2%
23
24
24
24
2
25
2
24
2%
25
25
24
2
23
23
23
23

664
0.35
0.99
0.68
0.24

157

05:40 (2)
05:57 (2)
05:40 (2)
05:57 (2)
05:40 (2)
05:57 (2)
05:40 (2)
05:57 (2)
05:35 (1)
05:57 (2)
05:35 (1)
05:58 (2)
05:34 (1)
05:57 (2)
05:34 (1)
05:58 (2)
05:33 (1)
05:57 (2)
05:33 (1)
05:58 (2)
05:33 (1)
05:58 (2)
05:32 (1)
05:58 (2)
05:32 (1)
05:58 (2)
05:32 (1)
05:58 (2)
05:32 (1)
05:58 (2)
05:32 (1)
05:59 (2)
05:32 (1)
05:59 (2)
05:32 (1)
05:59 (2)
05:32 (1)
05:59 (2)
05:32 (1)
05:59 (2)
05:32 (1)
05:59 (2)
05:32 (1)
05:59 (2)
05:33 (1)
06:00 (2)
05:33 (1)
06:00 (2)
05:33 (1)
06:00 (2)
05:34 (1)
06:01 (2)

zeit wie Bezugsjahr):

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

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

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

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

501 327 8,675

aorote 1525716 WINAPRO .
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: K - 1011

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1 05:05

| 21:51

2] 05:06

| 21:50

3| 05:07

| 21:50

4 05:07

| 21:49

5 | 05:08

| 21:49

6| 05:09

| 21:48

7| 05:10

| 21:48

8 05:11

| 21:47

9] 05:12

| 21:46

10 | 05:13

| 21:46

11| 05:14

| 21:45

12 | 05:15

| 21:44

13| 05:16

| 21:43

14| 05:17

| 21:42

15 | 05:19

| 21:41

16 | 05:20

| 21:40

17 | 05:21

| 21:39

18 | 05:22

| 21:38

19 | 05:24

| 21:37

20 | 05:25

| 21:35

21 | 05:26

| 21:34

22| 05:28

| 21:33

23 | 05:29

| 21:32

24 | 05:31

| 21:30

25 | 05:32

| 21:29

26 | 05:34

| 21:27

27 | 05:35

| 21:26

28 | 05:36

| 21:24

29 | 05:38

| 21:23

30 | 05:40

| 21:21

31 | 05:41

| 21:19

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

22
22
22
21

21

3

331
0.37
0.99
0.67
0.25

83

| August

05:37 (1) | 05:43
06:02 (2) | 21:18
05:37 (1) | 05:44
06:02 (2) | 21:16
05:38 (1) | 05:46
06:03 (2) | 21:14
05:39 (1) | 05:47
06:03 (2) | 21:13
05:40 (1) | 05:49
06:04 (2) | 21:11
05:40 (1) | 05:51
06:03 (2) | 21:09
05:41 (1) | 05:52
06:04 (2) | 21:07
05:47 (2) | 05:54
06:04 (2) | 21:05
05:47 (2) | 05:55
06:04 (2) | 21:03
05:47 (2) | 05:57
06:04 (2) | 21:01
05:47 (2) | 05:59
06:04 (2) | 21:00
05:48 (2) | 06:00
06:04 (2) | 20:58
05:48 (2) | 06:02
06:04 (2) | 20:56
05:48 (2) | 06:04
06:04 (2) | 20:54
05:49 (2) | 06:05
06:04 (2) | 20:52
05:51 (2) | 06:07
06:04 (2) | 20:49
05:52 (2) | 06:09
06:04 (2) | 20:47
05:53 (2) | 06:10
06:03 (2) | 20:45
05:54 (2) | 06:12
06:02 (2) | 20:43
05:55 (2) | 06:14
06:01 (2) | 20:41
05:57 (2) | 06:15
06:00 (2) | 20:39

| 06:17

06:38 (3)
06:41 (3)

BupuibphbuppRRRRBRLEY
NNOEROENOUDEENNS G

55RBRBILISILIVISIS]S

il
o

22
26
25

21
2
24
2%
25
25
25
24
24
2
20

585
0.41
0.99
0.62
0.25

147

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11

DE-25840 Friedrichstadt

J Wind>

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

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BREMEN]

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

N NNO ONO O 0SO SSO

S

SSW WSW W WNW NNW Summe

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

| SeptembejOktober |NovembefDezember

06:35 (3) | 06:34
06:44 (3) | 20:14
06:33 (3) | 06:35
06:45 (3) | 20:12
06:32 (3) | 06:37
06:47 (3) | 20:10
06:31 (3) | 06:39
06:47 (3) | 20:08
06:31 (3) | 06:40
06:48 (3) | 20:05
06:30 (3) | 06:42
06:48 (3) | 20:03
06:30 (3) | 06:44
06:49 (3) | 20:01
06:29 (3) | 06:45
06:48 (3) | 19:58
06:30 (3) | 06:47
06:48 (3) | 19:56
06:30 (3) | 06:49
06:49 (3) | 19:54
06:30 (3) | 06:50
06:47 (3) | 19:51
06:31 (3) | 06:52
06:47 (3) | 19:49
06:31 (3) | 06:54
07:17 (4) | 19:46
06:32 (3) | 06:55
07:20 (4) | 19:44
06:33 (3) | 06:57
07:21 (4) | 19:42
07:04 (4) | 06:59
07:23 (4) | 19:39
07:02 (4) | 07:00
07:23 (4) | 19:37
07:02 (4) | 07:02
07:24 (4) | 19:35
07:01 (4) | 07:04
07:25 (4) | 19:32
07:00 (4) | 07:05
07:24 (4) | 19:30
07:00 (4) | 07:07
07:25 (4) | 19:27
06:59 (4) | 07:09
07:24 (4) | 19:25
06:59 (4) | 07:10
07:24 (4) | 19:23
06:59 (4) | 07:12
07:23 (4) | 19:20
06:59 (4) | 07:14
07:23 (4) | 19:18
07:00 (4) | 07:15
07:22 (4) | 19:16
07:00 (4) | 07:17
07:20 (4) | 19:13
07:01 (4) | 07:19
07:19 (4) | 19:11
07:02 (4) | 07:20
07:17 (4) | 19:08
07:05 (4) | 07:22
07:14 (4) | 19:06

381

| 07:24
| 19:04

¥

08:11
16:15
08:13
16:14
08:14
16:14
08:15
1

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Matrix

geg (

zeit wie Bezugsjahr):

Zeitpunkt (SS:MM) Schattenanfang

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

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

Zeitpunkt (SS:MM) Schattenende

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

aorpote 1525717 WINAPRO .
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g

Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: L - 1012
Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

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

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

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

256

| Februar |Marz

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

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

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

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

Jun

S

Wind

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

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

Betriebsdauer je Sektor

SSW WSW W WNW NNW Summe

: Startwindgeschw. aus Leistungskennlinie

| April | Mai | Juni
| 07:01 | 05:55 06:24 (3) | 05:09
| 19:57 | 20:49 19 06:43(3) | 21:36
| 06:59 | 05:53 06:23 (3) | 05:08
| 19:59 120:51 20 06:43 (3) | 21:38
| 06:56 | 05:51 06:23 (3) | 05:07
| 20:01 120:53 19 06:42 (3) | 21:39
| 06:54 | 05:49 06:23 (3) | 05:06
| 20:02 | 20:54 19 06:42(3) | 21:40
| 06:52 | 05:47 06:23 (3) | 05:05
| 20:04 120:56 19 06:42(3) | 21:41
| 06:49 | 05:45 06:23 (3) | 05:05
| 20:06 | 20:58 19 06:42(3) | 21:42
| 06:47 | 05:44 06:24 (3) | 05:04
| 20:08 121:00 17 06:41 (3) | 21:43
| 06:45 | 05:42 06:24 (3) | 05:04
| 20:09 121:00 16  06:40 (3) | 21:44
| 06:42 | 05:40 06:25 (3) | 05:03
] 20:11 | 21:03 15 06:40 (3) | 21:44
| 06:40 | 05:38 06:26 (3) | 05:03
| 20:13 |2 '05 12 06:38(3) | 21:45
| 06:38 07:10 (4) | 05:3f 06:27 (3) | 05:02
]20:45 11 07:21(4) | 21: oe 9 06:36(3) | 21:46
| 06:36 07:07 (4) | 05:35 | 05:02
[20:16 16  07:23 (4) | 21:08 | 21:47
| 06:33 07:06 (4) | 05:33 1 05:01
| 20:18 19 07:25(4) | 21:09 | 21:47
| 06:31 07:04 (4) | 05:31 | 05:01
| 20:20 21 07:25(4) | 21:11 | 21:48
| 06:29 07:03 (4) | 05:30 ] 05:01
]20:22 23 07:26(4) | 21:13 | 21:49
| 06:27 07:02 (4) | 05:28 | 05:01
[20:23 24 07:26(4) | 21:14 | 21:49
| 06:24 07:01 (4) | 05:27 | 05:01
| 20:25 25 07:26 (4) | 21:16 | 21:50
| 06:22 07:01 (4) | 05:25 1 05:01
120:27 26 07:27 (4) | 21:17 | 21:50
| 06:20 07:01 (4) | 05:24 | 05:01
120:29 26 07:27(4) | 21:19 | 21:50
| 06:18 07:01 (4) | 05:22 | 05:01
20:30 25  07:26 (4) | 21:20 | 21:51
| 06:16 07:00 (4) | 05:21 | 05:01
[20:32 25 07:25(4) | 21:22 | 21:51
| 06:14 07:00 (4) | 05:20 05:47 (2) | 05:0
120:3¢ 24 07:24(4) | 21:23 3 05:50(2) | 21:5
| 06:11 07:00 (4) | 05:18 05:46 (2) | 05:0:
120:36 24 07:24 (4) | 21:25 6 05:52(2) | 21:5
| 06:09 07:01 (4) | 05:17 05:45 (2) | 05:0.
120:37 22 07:23(4) | 21:26 9 05:54(2) | 21:5
| 06:07 07:02 (4) | 05:16 05:44 (2) | 05:0.
| 20:39 19 07:21(4) | 21:27 11 05:55(2) | 21: 51
| 06:05 06:31 (3) | 05:15 05:43 (2) | 05:02
| 20:41 22 07:20 (4) | 21:29 13 05:56 (2) | 21:51
| 06:03 06:28 (3) | 05:14 05:42 (2) | 05:03
|20:42 25 07:18(4) [21:30 14  05:56(2) | 21:51
| 06:01 06:26 (3) | 05:12 05:41 (2) | 05:03
]20:44 22 07:15(4) [21:31 16  05:57(2) | 21 51
| 05:59 06:25 (3) | 05:11 05:41 (2) | 05:
| 20:46 16 06:41(3) | 21:33 16 05:57(2) | 21: 51
| 05:57 06:25 (3) | 05:10 05:40 (2) | 05:05
|20:48 17 06:42(3) | 21:3¢ 17  05:57(2) | 21:51
| | 05:09 05:40 (2) |
| 121:35 17 05:57(2) |
| 417 | 488 | 502
| 432 | 306 |
| 0.39 | 0.46 |
| 0.99 | 0.99 |
| 0.61 | 0.65 |
| 0.24 | 0.29 |
| 102 | 89 |

der Matrix wiedergegeben (

Minuten mit Schatten

17
17
17
18
19
19
21
23
23
2
2
2
2%
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
24

692
0.35
0.99
0.68
0.24

164

05:41 (2)
05:58 (2)
05:41 (2)
05:58 (2)
05:41 (2)
05:58 (2)
05:41 (2)
05:59 (2)
05:35 (1)
05:59 (2)
05:35 (1)
05:59 (2)
05:34 (1)
05:59 (2)
05:34 (1)
06:00 (2)
05:33 (1)
05:59 (2)
05:33 (1)
05:59 (2)
05:33 (1)
06:00 (2)
05:32 (1)
05:59 (2)
05:32 (1)
05:59 (2)
05:32 (1)

zeit wie Bezugsjahr):

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

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

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

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

501 327 8,675

aorome 1525718 WINAPRO .
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: L - 1012

Voraussetzungen fiir Berechnung des Schattenwurfs

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

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

505

24

24

22
21
21
20

356
0.37
0.99
0.67
0.25

89

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

A Wind>

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

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

Betriebsdauer je Sektor
N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

Mai  Jun

S

Jul

Aug Sep Okt Nov Dez

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

| August | September | Oktober |NovembefDezember
05:37 (1) | 05:43 06:40 (3) | 06:34 07:09(4) | 07:24 | 07:19 | 08:11
06:04 (2) | 21:18 5 06:45(3) | 20:14 11 07:20 (4) | 19:04 | 16:56 | 16:15
05:37 (1) | 05:44 06:37 (3) | 06:35 107:26 | 07:21 08:13
06:04(2) | 21:16 10  06:47 (3) | 20:12 119:01 | 16:54 16:14
05:38 (1) | 05:46 06:36 (3) | 06:37 | 07:27 | 07:23 08:14
06:04 (2) | 21:14 13 06:49 (3) | 20:10 118:59 | 16:53 16:14
05:39 (1) | 05:47 06:34 (3) | 06:39 107:29 | 07:24 08:15
06:05 (2) | 21:13 16 06:50 (3) | 20:08 |18:57 | 16:51 16:13
05:40 (1) | 05:49 06:34 (3) | 06:40 107:31 | 07:26 | 08:17
06:05(2) | 21:11 17  06:51 (3) | 20:05 |18:54  |16:49 | 16:12
05:40 (1) | 05:51 06:33 (3) | 06:42 |07:32 | 07:28 | 08:18
06:05(2) | 21:09 18  06:51 (3) | 20:03 118:52 | 16:47 16:12
05:41 (1) | 05:52 06:33 (3) | 06:44 107:34 | 07:30 08:19
06:05(2) | 21:07 19  06:52(3) | 20:01 118:50 | 16:45 16:12
05:48 (2) | 05:54 06:32 (3) | 06:45 | 07:36 | 07:32 08:21
06:05(2) | 21:05 19  06:51(3) | 19:58 118:48 | 16:44 16:11
05:48 (2) | 05:55 06:32 (3) | 06:47 107:38 | 07:34 08:22
06:06 (2) [ 21:03 20  06:52(3) | 19:56 118:45 | 16:42 16:11
05:48 (2) | 05:57 06:33 (3) | 06:49 107:39 | 07:35 | 08:23
06:06 (2) | 21:01 19 06:52(3) | 19:54 | 18:43 | 16:40 | 16:11
05:48 (2) | 05:59 06:32 (3) | 06:50 | 07:41 | 07:37 | 08:24
06:06 (2) | 21:00 19  06:51 (3) | 19:51 |18:41  |16:39 | 16:10
05:49 (2) | 06:00 06:33 (3) | 06:52 |07:43  |07:39 | 08:25
06:06 (2) [ 20:58 18  06:51 (3) | 19:49 |18:38  |16:37 | 16:10
05:49 (2) | 06:02 06:33 (3) | 06:54 107:45 | 07:41 | 08:26
06:06 (2) | 20:56 17 06:50 (3) | 19:46 | 18:36 | 16:36 | 16:10
05:49 (2) | 06:04 06:34 (3) | 06:55 |07:46  |07:43 | 08:27
06:06 (2) | 20:54 15  06:49 (3) | 19:44 118:3¢  |16:3¢ | 16:10
05:49 (2) | 06:05 06:34 (3) | 06:57 |07:48 | 07:45 | 08:28
06:05(2) | 20:52 23 07:23(4) | 19:42 118:32  |16:33 | 16:10
05:51 (2) | 06:07 06:36 (3) | 06:59 |07:50 | 07:46 | 08:29
06:06 (2) | 20:49 25  07:26 (4) | 19:39 |18:29  |16:31 | 16:10
05:52 (2) | 06:09 07:09 (4) | 07:00 | 07:52 | 07:48 | 08:30
06:05 (2) | 20:47 18 07:27 (4) | 19:37 | 18:27 | 16:30 | 16:11
05:53 (2) | 06:10 07:08 (4) | 07:02 |07:5 | 07:50 | 08:30
06:05(2) [ 20:45 20  07:28(4) | 19:35 118:25 | 16:28 | 16:11
05:54 (2) | 06:12 07:07 (4) | 07:04 |07:55  |07:52 | 08:31
06:04(2) | 20:43 22 07:29(4) | 19:32 118:23  |16:27 | 16:11
05:55 (2) | 06:14 07:06 (4) | 07:05 | 07:57 | 07:53 | 08:32
06:03(2) | 20:41 23 07:29(4) | 19:30 |18:21 | 16:26 | 16:11
05:57 (2) | 06:15 07:06 (4) | 07:07 | 07:59 | 07:55 | 08:32
06:02(2) [20:39 24 07:30 (4) | 19:27 |18:19  |16:25 | 16:12
| 06:17 07:04 (4) | 07:09 | 08:01 | 07:57 08:33
120:37 26 07:30 (4) | 19:25 118:16 | 16:23 16:12
| 06:19 07:04 (4) | 07:10 |108:03 | 07:58 08:33
| 20:35 26 07:30(4) | 19:23 | 18:14 | 16:22 16:13
| 06:20 07:04 (4) | 07:12 | 08:04 | 08:00 08:34
120:32 25  07:29(4) | 19:20 118:12 | 16:21 16:13
| 06:22 07:04 (4) | 07:14 | 07:06 | 08:02 08:34
120:30 25 07:29(4) | 19:18 |17:10 | 16:20 16:14
| 06:24 07:04 (4) | 07:15 ]07:08 | 08:03 08:35
| 20:28 25 07:29(4) | 19:16 | 17:08 | 16:19 16:15
] 06:25 07:04 (4) | 07:17 ]07:10 | 08:05 08:35
120:26 24 07:28 (4) | 19:13 117:06 | 16:18 16:15
] 06:27 07:04 (4) | 07:19 ]07:12  |08:07 08:35
120:24 23 07:27(4) | 19:11 117:04 | 16:17 16:16
] 06:29 07:04 (4) | 07:20 ]07:13 | 08:08 08:35
| 20:21 22 07:26(4) | 19:08 117:02 | 16:16 16:17
| 06:30 07:06 (4) | 07:22 107:15 | 08:10 08:35
120:19 19  07:25(4) | 19:06 117:00 | 16:16 16:18
| 06:32 07:07 (4) | |07:17 | 08:35
120:47 16 07:23(4) | 116:58 | ] 16:19
| 455 | 381 | 331 | 264 | 241
| 611 | 1 | | |
| 0.41 | 0.37 | | |
| 0.99 | 0.99 | |
| 0.62 | 0.61 | |
| 0.25 | 0.22 | |
| 153 | 2 | |
der Matrix wiedergegeben ( zeit wie Bezugsjahr):

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

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

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

27/07/2016 15:25 / 19 Wi ndPRO .
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g

Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: M - 1013
Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

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

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

256

| Februar |Marz

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

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

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

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

Jun

S

J Wind>

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

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

Betriebsdauer je Sektor

SSW WSW W WNW NNW Summe

: Startwindgeschw. aus Leistungskennlinie

| April | Mai | Juni

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

| 121:35 21 06:04(2) |

| 417 | 488 | 502
| 465 | 311 |

| 0.39 | 0.46 |

| 0.99 | 0.99 |

| 0.61 | 0.66 |

| 0.24 | 0.30 |

| 110 | 92 |

Matrix wiedergegeben (:

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

2
2
2
2
2
2
21
21
19
17
14
15
14
14
13
14
14
14
13
13
13
13
13
14
14
14
14
14
14

14

485
0.35
0.99
0.68
0.24

115

05:38 (1)
06:05 (2)
05:37 (1)
06:04 (2)
05:36 (1)
06:04 (2)
05:36 (1)
06:04 (2)
05:35 (1)
06:03 (2)
05:35 (1)
06:03 (2)
05:34 (1)
06:02 (2)
05:34 (1)
06:02 (2)
05:33 (1)
06:01 (2)

05:52 (1)

zeit wie Bezugsjahr):

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

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

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

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

501 327 8,675

aorpote 1525720 WINAPRO .

Seite 39 von 113



17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: M - 1013

Voraussetzungen fiir Berechnung des Schattenwurfs

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

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

505

21
21
22
23
23
23
22

23

474
0.37
0.99
0.67
0.25

118

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

J Wind>

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

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

Jan Feb Mar

Betriebsdauer je Sektor

Apr

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

S

Jul

Aug Sep Okt Nov Dez

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

| August | September | Oktob
05:38 (1) | 05:43 1 06:34 07:10 (4) | 07:24
05:52 (1) | 21:18 | 20:14 24 07:34(4) | 19:04
05:38 (1) | 05:44 1 06:35 07:11 (4) | 07:26
05:52 (1) | 21:16 120:12 22 07:33(4) | 19:01
05:38 (1) | 05:46 | 06:37 07:11 (4) | 07:27
06:06 (2) | 21:14 120:10 20  07:31(4) | 18:59
05:39 (1) | 05:47 1 06:39 07:12 (4) | 07:29
06:07 (2) | 21:13 | 20:08 18 07:30 (4) | 18:57
05:40 (1) | 05:49 1 06:40 07:14 (4) | 07:31
06:08 (2) | 21:11 | 20:05 14 07:28 (4) | 18:54
05:40 (1) | 05:51 | 06:42 07:16 (4) | 07:32
06:08 (2) | 21:09 | 20:03 9 07:25(4) | 18:52
05:41 (1) | 05:52 06:47 (3) | 06:44 07:34
06:09 (2) | 21:07 5 06:52(3) | 20:01 18:50
05:42 (1) | 05:54 06:44 (3) | 06:45 07:36
06:10 (2) | 21:05 10  06:54 (3) | 19:58 18:48
05:43 (1) | 05:55 06:42 (3) | 06:47 07:38
06:11 (2) | 21:03 14 06:56 (3) | 19:56 18:45
05:44 (1) | 05:57 06:42 (3) | 06:49 07:39
06:12 (2) | 21:01 15 06:57 (3) | 19:54 18:43
05:45 (1) | 05:59 06:40 (3) | 06:50 07:41
06:12(2) | 21:00 17  06:57 (3) | 19:51 | 18:41
05:46 (1) | 06:00 06:40 (3) | 06:52 | 07:43
06:13(2) [20:58 18  06:58 (3) | 19:49 118:38
05:47 (1) | 06:02 06:39 (3) | 06:54 07:45
06:13 (2) | 20:56 19 06:58 (3) | 19:46 18:36
05:48 (1) | 06:04 06:39 (3) | 06:55 07:46
06:13(2) | 20:54 19 06:58 (3) | 19:44 18:34
05:49 (1) | 06:05 06:39 (3) | 06:57 07:48
06:13(2) | 20:52 18 06:57 (3) | 19:42 18:32
05:58 (2) | 06:07 06:39 (3) | 06:59 07:50
06:15(2) | 20:50 18  06:57 (3) | 19:39 18:29
05:58 (2) | 06:09 06:39 (3) | 07:00 07:52
06:15 (2) | 20:47 17 06:56 (3) | 19:37 18:27
05:57 (2) | 06:10 06:40 (3) | 07:02 07:54
06:15 (2) | 20:45 16 06:56 (3) | 19:35 18:25
05:57 (2) | 06:12 06:41 (3) | 07:04 07:55
06:14(2) | 20:43 14 06:55(3) | 19:32 18:23
05:57 (2) | 06:14 06:41 (3) | 07:05 07:57
06:14(2) | 20:41 12 06:53 (3) | 19:30 18:21
05:58 (2) | 06:15 06:44 (3) | 07:07 07:59
06:15(2) [20:39 13 07:29 (4) | 19:27 18:19
05:58 (2) | 06:17 07:18 (4) | 07:09 08:01
06:14(2) [ 20:37 13 07:31(4) | 19:25 18:16
05:59 (2) | 06:19 07:16 (4) | 07:10 08:03
06:14(2) | 20:35 17  07:33(4) | 19:23 18:14
06:01 (2) | 06:20 07:14 (4) | 07:12 08:04
06:14(2) [ 20:32 20  07:34(4) | 19:20 18:12
06:02 (2) | 06:22 07:14 (4) | 07:14 07:06
06:13 (2) | 20:30 21 07:35(4) | 19:18 17:10
06:03 (2) | 06:24 07:13 (4) | 07:15 07:08
06:11 (2) | 20:28 23 07:36 (4) | 19:16 17:08
06:05 (2) | 06:25 07:12 (4) | 07:17 07:10
06:10 (2) | 20:26 23 07:35(4) | 19:13 17:06

| 06:27 07:12 (4) | 07:19 07:12

120:24 24 07:36(4) | 19:11 17:04

] 06:29 07:10 (4) | 07:20 07:13

| 20:21 25 07:35(4) | 19:08 17:02

| 06:30 07:11 (4) | 07:22 07:15

]20:19 24 07:35(4) | 19:06 17:00

| 06:32 07:11 (4) | 07:17

120:47 24 07:35(4) | 16:58

| 455 | 381 331

| 439 | 107

| 0.41 | 0.37

| 0.99 | 0.99

| 0.61 | 0.61

| 0.25 | 0.22

| 109 | 24

der Matrix wiedergegeben (

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

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

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

264

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

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aorote 1525721 WINAPRO .

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

Seite 40 von 113



17

g

Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: N - 1014
Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

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

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

256

| Februar |Marz

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

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

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

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

Jun

S

J Wind>

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

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

Betriebsdauer je Sektor

SSW WSW W WNW NNW Summe

: Startwindgeschw. aus Leistungskennlinie

| April | Mai | Juni

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

| 121:35 18 06:03(2) |

| 417 | 488 | 502
| 514 | 310 |

| 0.39 | 0.46 |

| 0.99 | 0.99 |

| 0.61 | 0.65 |

| 0.24 | 0.29 |

| 122 | 91 |

Matrix wiedergegeben (:

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

19
21
22
23
24
24
26
26
26
26
26
27
26
26
27
26
26
27
27
26
26
26
26
27
26
26
27
27
26
26

764
0.35
0.99
0.67
0.24

180

05:38 (1)

zeit wie Bezugsjahr):

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

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

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

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

501 327 8,675

aorpote 1525722 WINAPRO .

Seite 41 von 113



17

4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: N - 1014

Voraussetzungen fiir Berechnung des Schattenwurfs

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

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

505

26
27

25
26
25
25
24
23
22
20

473
0.37
0.99
0.67
0.25

118

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

Wind

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

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

Betriebsdauer je Sektor

Mai  Jun

N NNO ONO O 0SO SSO

S

Jul

Aug Sep Okt Nov Dez

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

: Startwindgeschw. aus Leistungskennlinie

| August | September | Oktob
05:37 (1) | 05:43 1 06:34 07:13 (4) | 07:24
06:08 (2) | 21:18 | 20:14 25 07:38(4) | 19 04
05:37 (1) | 05:44 1 06:35 07:14 (4)
06:08 (2) | 21:16 120:12 24 07:38(4) 19 01
05:38 (1) | 05:46 | 06:37 07:14 (4) | 07:27
06:09 (2) | 21:14 120:10 22 07:36(4) | 18:59
05:39 (1) | 05:47 1 06:39 07:15 (4) | 07:29
06:09 (2) | 21:13 120:08 20 07:35(4) | 18:57
05:40 (1) | 05:49 06:46 (3) | 06:40 07:17 (4) | 07:31
06:10 (2) | 21:11 7 06:53(3)[20:05 16 07:33(4) | 18:54
05:40 (1) | 05:51 06:44 (3) | 06:42 07:18 (4) | 07:32
06:09(2) | 21:09 11  06:55(3) | 20:03 12  07:30 (4) | 18:52
05:41 (1) | 05:52 06:43 (3) | 06:44 07:34
06:10 (2) | 21:07 14  06:57 (3) | 20:01 18:50
05:42 (1) | 05:54 06:41 (3) | 06:45 07:36
06:10 (2) | 21:05 16  06:57 (3) | 19:58 18:47
05:43 (1) | 05:55 06:40 (3) | 06:47 07:38
06:11 (2) | 21:03 18 06:58 (3) | 19:56 18:45
05:44 (1) | 05:57 06:40 (3) | 06:49 07:39
06:11 (2) | 21:01 19 06:59 (3) | 19:54 18:43
05:45 (1) | 05:59 06:39 (3) | 06:50 07:41
06:11(2) | 21:00 20  06:59 (3) | 19:51 | 18:41
05:53 (2) | 06:00 06:39 (3) | 06:52 | 07:43
06:12(2) [20:58 20  06:59 (3) | 19:49 118:38
05:53 (2) | 06:02 06:39 (3) | 06:54 07:45
06:12 (2) | 20:56 20  06:59 (3) | 19:46 18:36
05:53 (2) | 06:04 06:39 (3) | 06:55 07:46
06:12(2) | 20:54 20  06:59 (3) | 19:44 18:34
05:54 (2) | 06:05 06:38 (3) | 06:57 07:48
06:12(2) | 20:52 20 06:58 (3) | 19:42 18:32
05:55 (2) | 06:07 06:39 (3) | 06:59 07:50
06:12 (2) | 20:49 19 06:58(3) | 19:39 18:29
05:55 (2) | 06:09 06:39 (3) | 07:00 07:52
06:12 (2) | 20:47 17 06:56 (3) | 19:37 18:27
05:55 (2) | 06:10 06:40 (3) | 07:02 07:54
06:12 (2) | 20:45 15 06:55 (3) | 19:35 18:25
05:55 (2) | 06:12 06:42 (3) | 07:04 07:55
06:11(2) | 20:43 12 06:54 (3) | 19:32 18:23
05:55 (2) | 06:14 06:43 (3) | 07:05 07:57
06:11(2) | 20:41 16  07:33(4) | 19:30 18:21
05:57 (2) | 06:15 07:22 (4) | 07:07 07:59
06:11(2) [20:39 14 07:36 (4) | 19:27 18:19
05:58 (2) | 06:17 07:19 (4) | 07:09 08:01
06:10(2) [ 20:37 18  07:37(4) | 19:25 18:16
05:59 (2) | 06:19 07:18 (4) | 07:10 08:03
06:09(2) | 20:35 21 07:39(4) | 19:23 18:14
06:01 (2) | 06:20 07:16 (4) | 07:12 08:04
06:08(2) | 20:32 23 07:39(4) | 19:20 18:12
06:03 (2) | 06:22 07:16 (4) | 07:14 07:06
06:05 (2) | 20 30 24 07:40(4) | 19:18 17:10

106 07:15 (4) | 07:15 07:08

| 20 2 26 07:41(4) | 19:16 17:08

] 06:25 07:14 (4) | 07:17 07:10

120:26 26 07:40 (4) | 19:13 17:06

| 06:27 07:14 (4) | 07:19 07:12

120:24 27 07:41(4) | 19:11 17:04

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

| 20:21 27 07:40(4) | 19:08 17:02

| 06:30 07:13 (4) | 07:22 07:15

]20:19 27  07:40 (4) | 19:06 17:00

| 06:32 07:14 (4) | 07:17

120:47 26 07:40(4) | 16:58

| 455 | 381 331

| 523 | 119

| 0.41 | 0.37

| 0.99 | 0.99

| 0.61 | 0.61

| 0.25 | 0.22

| 130 | 26

der Matrix wiedergegeben (

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

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

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

264

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

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aorpote 1525723 WINAPRO .

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

Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: O - 1015
Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

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

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

256

| Februar |Marz

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

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

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

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

Jun

S

J Wind>

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

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

Betriebsdauer je Sektor

SSW WSW W WNW NNW Summe

: Startwindgeschw. aus Leistungskennlinie

| April | Mai | Juni

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

| |21:35 20 06:05(2) |

| 417 | 488 | 502
| 545 | 307 |

| 0.39 | 0.46 |

| 0.99 | 0.99 |

| 0.61 | 0.65 |

| 0.24 | 0.30 |

| 129 | 91 |

Matrix wiedergegeben (:

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

2
2
24
25
25
26
26
27
27
27
27
2
27
26
26
27
25
25
25
25
24
25
25
25
25
27
26
26
26
26

765
0.35
0.99
0.67
0.24

180

05:38 (1)

zeit wie Bezugsjahr):

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

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

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

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

501 327 8,675

aorpote 1525724 WINAPRO .
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: O - 1015

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1 05:05

| 21:51

2] 05:06

| 21:50

3| 05:07

| 21:50

4 05:07

| 21:49

5 | 05:08

| 21:49

6| 05:09

| 21:48

7| 05:10

| 21:48

8 05:11

| 21:47

9] 05:12

| 21:46

10 | 05:13

| 21:46

11| 05:14

| 21:45

12 | 05:15

| 21:44

13| 05:16

| 21:43

14| 05:17

| 21:42

15 | 05:19

| 21:41

16 | 05:20

| 21:40

17 | 05:21

| 21:39

18 | 05:22

| 21:38

19 | 05:24

| 21:37

20 | 05:25

| 21:35

21 | 05:26

| 21:34

22| 05:28

| 21:33

23 | 05:29

| 21:32

24 | 05:31

| 21:30

25 | 05:32

| 21:29

26 | 05:34

| 21:27

27 | 05:35

| 21:26

28 | 05:36

| 21:24

29 | 05:38

| 21:23

30 | 05:40

| 21:21

31 | 05:41

| 21:19

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

26
26
25
25
24
24
23

21

514
0.37
0.99
0.67
0.25

128

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

J Wind>

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

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

Jan Feb Mar

Betriebsdauer je Sektor

Apr

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

S

Jul

Aug Sep Okt Nov Dez

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

| August | September | Oktob
05:37 (1) | 05:43 1 06:34 07:16 (4) | 07:24
06:09 (2) | 21:18 | 20:14 27 07:43(4) | 19:04
05:37 (1) | 05:44 1 06:35 07:17 (4) | 07:26
06:09 (2) | 21:16 120:12 26 07:43 (4) | 19:01
05:38 (1) | 05:46 | 06:37 07:16 (4) | 07:27
06:10 (2) | 21:14 120:10 26 07:42(4) | 18:59
05:39 (1) | 05:47 1 06:39 07:17 (4) | 07:29
06:11 (2) | 21:13 120:08 24 07:41(4) | 18:57
05:40 (1) | 05:49 1 06:40 07:18 (4) | 07:31
06:11 (2) | 21:11 ]20:05 22 07:40(4) | 18:54
05:40 (1) | 05:51 06:49 (3) | 06:42 07:18 (4) | 07:32
06:11 (2) | 21:09 5 06:54(3)|20:03 20 07:38 (4) | 18:52
05:41 (1) | 05:52 06:47 (3) | 06:44 07:20 (4) | 07:34
06:11(2) | 21:07 10 06:57(3) | 20:00 16  07:36 (4) | 18:50
05:42 (1) | 05:54 06:45 (3) | 06:45 07:22 (4) | 07:36
06:12(2) | 21:05 13  06:58(3) | 19:58 11  07:33 (4) | 18:47
05:43 (1) | 05:55 06:44 (3) | 06:47 07:38
06:12 (2) | 21:03 16 07:00 (3) | 19:56 18:45
05:44 (1) | 05:57 06:43 (3) | 06:49 07:39
06:13 (2) | 21:01 18 07:01(3) | 19:54 18:43
05:45 (1) | 05:59 06:42 (3) | 06:50 07:41
06:13(2) | 21:00 19  07:01 (3) | 19:51 | 18:41
05:46 (1) | 06:00 06:42 (3) | 06:52 | 07:43
06:13(2) [20:58 20  07:02(3) | 19:49 118:38
05:47 (1) | 06:02 06:41 (3) | 06:54 07:45
06:13 (2) | 20:56 20 07:01(3) | 19:46 18:36
05:55 (2) | 06:04 06:41 (3) | 06:55 07:46
06:14(2) | 20:54 21 07:02(3) | 19:44 18:34
05:55 (2) | 06:05 06:41 (3) | 06:57 07:48
06:14(2) | 20:52 20 07:01(3) | 19:42 18:32
05:56 (2) | 06:07 06:41 (3) | 06:59 07:50
06:15 (2) | 20:49 20 07:01(3) | 19:39 18:29
05:56 (2) | 06:09 06:41 (3) | 07:00 07:52
06:14 (2) | 20:47 19 07:00 (3) | 19:37 18:27
05:56 (2) | 06:10 06:42 (3) | 07:02 07:54
06:14 (2) | 20:45 17 06:59 (3) | 19:35 18:25
05:56 (2) | 06:12 06:43 (3) | 07:04 07:55
06:14(2) | 20:43 16  06:59 (3) | 19:32 18:23
05:56 (2) | 06:14 06:43 (3) | 07:05 07:57
06:13(2) | 20:41 13 06:56 (3) | 19:30 18:21
05:58 (2) | 06:15 06:45 (3) | 07:07 07:59
06:14 (2) | 20:39 10 06:55(3) | 19:27 18:19
05:58 (2) | 06:17 07:27 (4) | 07:09 08:01
06:13(2) [ 20:37 11 07:38(4) | 19:25 18:16
05:59 (2) | 06:19 07:25 (4) | 07:10 08:03
06:12(2) | 20:35 15  07:40(4) | 19:23 18:14
06:01 (2) | 06:20 07:22 (4) | 07:12 08:04
06:12(2) [ 20:32 19 07:41(4) | 19:20 18:12
06:02 (2) | 06:22 07:21 (4) | 07:14 07:06
06:10 (2) | 20:30 22 07:43(4) | 19:18 17:10
06:04 (2) | 06:24 07:20 (4) | 07:15 07:08
06:07 (2) | 20:28 24 07:44(4) | 19:16 17:08

] 06:25 07:19 (4) | 07:17 07:10

120:26 25  07:44 (4) | 19:13 17:06

| 06:27 07:18 (4) | 07:19 07:12

120:24 26 07:44 (4) | 19:11 17:04

] 06:29 07:17 (4) | 07:20 07:13

| 20:21 27 07:44(4) | 19:08 17:02

| 06:30 07:17 (4) | 07:22 07:15

120:19 27  07:44 (4) | 19:06 17:00

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

120:47 27 07:44(4) | 16:58

| 455 | 381 331

| 480 | 172

| 0.41 | 0.37

| 0.99 | 0.99

| 0.61 | 0.61

| 0.25 | 0.22

| 119 | 38

der Matrix wiedergegeben (

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

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

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

264

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

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aorpote 1525725 WINAPRO .

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

g

Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: P - 1016
Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

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

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

256

| Februar |Marz

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

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

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

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

Jun

S

J Wind>

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

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

Betriebsdauer je Sektor

SSW WSW W WNW NNW Summe

: Startwindgeschw. aus Leistungskennlinie

| April | Mai | Juni

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

| |21:35 18 06:00 (2) |

| 417 | 488 | 502
| 558 | 311 |

| 0.39 | 0.46 |

| 0.99 | 0.99 |

| 0.61 | 0.64 |

| 0.24 | 0.29 |

| 132 | 91 |

Matrix wiedergegeben (:

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

18
19
19
19
20
2
23
24
25
26
26
27
27
28
27
27
29
29
28
28
28
28
28
29
29
29
27
28
27
28

772
0.35
0.99
0.67
0.24

182

05:43 (2)
06:01 (2)
05:42 (2)
06:01 (2)
05:42 (2)
06:01 (2)
05:43 (2)
06:02 (2)
05:35 (1)
06:02 (2)
05:34 (1)
06:01 (2)
05:34 (1)
06:02 (2)
05:34 (1)
06:03 (2)
05:33 (1)
06:02 (2)
05:33 (1)
06:03 (2)
05:33 (1)
06:03 (2)
05:32 (1)
06:02 (2)
05:32 (1)
06:03 (2)
05:32 (1)
06:03 (2)
05:32 (1)
06:03 (2)
05:32 (1)
06:03 (2)
05:32 (1)
06:04 (2)
05:32 (1)
06:04 (2)
05:32 (1)
06:04 (2)
05:32 (1)
06:04 (2)
05:32 (1)
06:04 (2)
05:32 (1)
06:04 (2)
05:33 (1)
06:05 (2)
05:33 (1)
06:05 (2)
05:33 (1)
06:05 (2)
05:34 (1)
06:06 (2)
05:34 (1)
06:05 (2)
05:35 (1)
06:06 (2)
05:35 (1)
06:06 (2)
05:36 (1)
06:07 (2)

zeit wie Bezugsjahr):

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

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

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

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

501 327 8,675

oz 1525726 WINAPRO .
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: P - 1016

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1 05:05

| 21:51

2] 05:06

| 21:50

3| 05:07

| 21:50

4 05:07

| 21:49

5 | 05:08

| 21:49

6| 05:09

| 21:48

7| 05:10

| 21:48

8 05:11

| 21:47

9] 05:12

| 21:46

10 | 05:13

| 21:46

11| 05:14

| 21:45

12 | 05:15

| 21:44

13| 05:16

| 21:43

14| 05:17

| 21:42

15 | 05:19

| 21:41

16 | 05:20

| 21:40

17 | 05:21

| 21:39

18 | 05:22

| 21:38

19 | 05:24

| 21:37

20 | 05:25

| 21:35

21 | 05:26

| 21:34

22| 05:28

| 21:33

23 | 05:29

| 21:32

24 | 05:31

| 21:30

25 | 05:32

| 21:29

26 | 05:33

| 21:27

27 | 05:35

| 21:26

28 | 05:36

| 21:24

29 | 05:38

| 21:23

30 | 05:40

| 21:21

31| 05:41

| 21:19

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

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

26
26
25
25
24
22
21

395
0.37
0.99
0.67
0.25

9

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

A Wind>

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

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

Jan Feb Mar

Betriebsdauer je Sektor

Apr

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

S

Jul

Aug Sep Okt Nov Dez

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

| August | September | Oktob
05:37 (1) | 05:43 1 06:34 07:15 (4) | 07:24
06:07 (2) | 21:18 | 20:14 26 07:41(4) | 19:04
05:37 (1) | 05:44 1 06:35 07:15 (4) | 07:26
06:07 (2) | 21:16 120:12 25  07:40 (4) | 19:01
05:38 (1) | 05:46 06:44 (3) | 06:37 07:15 (4) | 07:27
06:07 (2) | 21:14 10  06:54(3) | 20:10 23 07:38 (4) | 18:59
05:39 (1) | 05:47 06:42 (3) | 06:39 07:17 (4) | 07:29
06:08 (2) | 21:13 13 06:55(3) |20:08 20  07:37 (4) | 18:57
05:40 (1) | 05:49 06:41 (3) | 06:40 07:19 (4) | 07:31
06:08(2) |21:11 16 06:57(3) [20:05 16  07:35(4) | 18:54
05:40 (1) | 05:51 06:40 (3) | 06:42 07:21 (4) | 07:32
06:08(2) | 21:09 17 06:57(3) | 20:03 10  07:31(4) | 18:52
05:41 (1) | 05:52 06:39 (3) | 06:44 07:34
06:08 (2) | 21:07 19  06:58 (3) | 20:01 18:50
05:49 (2) | 05:54 06:38 (3) | 06:45 07:36
06:08 (2) | 21:05 20  06:58 (3) | 19:58 18:47
05:50 (2) | 05:55 06:38 (3) | 06:47 07:38
06:09 (2) | 21:03 21 06:59(3) | 19:56 18:45
05:50 (2) | 05:57 06:37 (3) | 06:49 07:39
06:09 (2) | 21:01 21 06:58(3) | 19:54 18:43
05:50 (2) | 05:59 06:38 (3) | 06:50 07:41
06:09(2) | 21:00 21  06:59 (3) | 19:51 | 18:41
05:50 (2) | 06:00 06:38 (3) | 06:52 | 07:43
06:09(2) [20:58 21 06:59 (3) | 19:49 118:38
05:50 (2) | 06:02 06:37 (3) | 06:54 07:45
06:09 (2) | 20:56 21 06:58(3) | 19:46 18:36
05:51 (2) | 06:04 06:38 (3) | 06:55 07:46
06:08 (2) | 20:54 20  06:58 (3) | 19:44 18:34
05:51 (2) | 06:05 06:38 (3) | 06:57 07:48
06:08(2) | 20:52 19 06:57 (3) | 19:42 18:32
05:52 (2) | 06:07 06:39 (3) | 06:59 07:50
06:09 (2) | 20:49 17  06:56 (3) | 19:39 18:29
05:53 (2) | 06:09 06:39 (3) | 07:00 07:52
06:08 (2) | 20:47 15 06:54 (3) | 19:37 18:27
05:53 (2) | 06:10 06:41 (3) | 07:02 07:54
06:08 (2) | 20:45 19 07:35(4) | 19:35 18:25
05:54 (2) | 06:12 06:44 (3) | 07:04 07:55
06:07 (2) | 20:43 19 07:38(4) | 19:32 | 18:23
05:55 (2) | 06:14 07:22 (4) | 07:05 | 07:57
06:05(2) | 20:41 18  07:40 (4) | 19:30 18:21
05:57 (2) | 06:15 07:21 (4) | 07:07 07:59
06:05(2) [20:39 20  07:41(4) | 19:27 18:19
| 06:17 07:19 (4) | 07:09 08:01
120:37 23 07:42(4) | 19:25 18:16
| 06:19 07:18 (4) | 07:10 08:03
120:35 25  07:43(4) | 19:23 18:14
| 06:20 07:17 (4) | 07:12 08:04
120:32 26 07:43(4) | 19:20 18:12
| 06:22 07:16 (4) | 07:14 07:06
| 20:30 27 07:43(4) | 19:18 17:10
| 06:24 07:16 (4) | 07:15 07:08
| 20:28 28 07:44(4) | 19:16 17:08
] 06:25 07:15 (4) | 07:17 07:10
120:26 28 07:43(4) | 19:13 17:06
| 06:27 07:15 (4) | 07:19 07:12
120:24 28 07:43(4) | 19:11 17:04
] 06:29 07:14 (4) | 07:20 07:13
| 20:21 29  07:43(4) | 19:08 17:02
| 06:30 07:14 (4) | 07:22 07:15
120:19 28 07:42(4) | 19:06 17:00
| 06:32 07:15 (4) | 07:17
12047 27 07:42(4) | 16:58
| 455 | 381 331
| 616 | 120
| 0.41 | 0.37
| 0.99 | 0.99
| 0.61 | 0.61
| 0.25 | 0.22
| 154 | 26
der Matrix wiedergegeben (

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

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

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

| 08:11
| 16:15
08:13
16:14
08:14
16:14
08:15
16:13
] 08:17
| 16:12
| 08:18
16:12
08:19
16:12
08:21
16:11
08:22
16:11

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

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

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

Seite 46 von 113



17

g

Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: Q - 1017
Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

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

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

256

| Februar |Marz

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

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

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

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

Jun

S

J Wind>

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

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

Betriebsdauer je Sektor

SSW WSW W WNW NNW Summe

: Startwindgeschw. aus Leistungskennlinie

| April | Mai | Juni

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

| 121:35 17 05:57(2) |

| 417 | 488 | 502
| 586 | 314 |

| 0.39 | 0.46 |

| 0.99 | 0.99 |

| 0.61 | 0.64 |

| 0.24 | 0.29 |

| 139 | 91 |

Matrix wiedergegeben (:

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

18
19
19
19
20
19
19
20
20
23
23
25
24
26
26
26
26
27
28
28
28
28
28
28
26
26
27
26
25
25

722
0.35
0.99
0.67
0.24

171

05:41 (2)
05:59 (2)
05:40 (2)
05:59 (2)
05:40 (2)
05:59 (2)
05:41 (2)
06:00 (2)
05:40 (2)
06:00 (2)
05:40 (2)
05:59 (2)
05:41 (2)
06:00 (2)
05:41 (2)
06:01 (2)
05:33 (1)
06:00 (2)
05:33 (1)
06:01 (2)
05:33 (1)
06:01 (2)
05:32 (1)
06:01 (2)
05:32 (1)
06:01 (2)
05:32 (1)
06:02 (2)
05:32 (1)
06:02 (2)
05:32 (1)
06:02 (2)
05:32 (1)
06:02 (2)
05:32 (1)
06:02 (2)
05:32 (1)
06:03 (2)
05:32 (1)
06:03 (2)
05:32 (1)
06:03 (2)
05:32 (1)
06:03 (2)

zeit wie Bezugsjahr):

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

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

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

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

501 327 8,675

aorome 1525728 WINAPRO .
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: Q - 1017

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1 05:05

| 21:51

2] 05:06

| 21:50

3| 05:07

| 21:50

4 05:07

| 21:49

5 | 05:08

| 21:49

6| 05:09

| 21:48

7| 05:10

| 21:48

8 05:11

| 21:47

9] 05:12

| 21:46

10 | 05:13

| 21:46

11| 05:14

| 21:45

12 | 05:15

| 21:44

13| 05:16

| 21:43

14| 05:17

| 21:42

15 | 05:19

| 21:41

16 | 05:20

| 21:40

17 | 05:21

| 21:39

18 | 05:22

| 21:38

19 | 05:24

| 21:37

20 | 05:25

| 21:35

21 | 05:26

| 21:34

22| 05:28

| 21:33

23 | 05:29

| 21:32

24 | 05:31

| 21:30

25 | 05:32

| 21:29

26 | 05:33

| 21:27

27 | 05:35

| 21:26

28 | 05:36

| 21:24

29 | 05:38

| 21:23

30 | 05:40

| 21:21

31| 05:41

| 21:19

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

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

24

23

22

327
0.37
0.99
0.67
0.25

82

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

A Wind>

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

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

Jan Feb Mar

Betriebsdauer je Sektor

Apr

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

S

Jul

Aug Sep Okt Nov Dez

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

| August | September | Oktob
05:37 (1) | 05:43 06:44 (3) | 06:34 07:15 (4) | 07:24
06:06 (2) | 21:18 9 06:53(3) | 20:14 27 07:42(4) | 19:04
05:37 (1) | 05:44 06:41 (3) | 06:35 07:16 (4) | 07:26
06:05(2) | 21:16 13  06:54(3) | 20:12 25  07:41(4) | 19:01
05:38 (1) | 05:46 06:41 (3) | 06:37 07:17 (4) | 07:27
06:06 (2) | 21:14 15 06:56(3) | 20:10 22 07:39 (4) | 18:59
05:46 (2) | 05:47 06:39 (3) | 06:39 07:18 (4) | 07:29
06:06 (2) | 21:13 17 06:56 (3) | 20:08 19 07:37 (4) | 18:57
05:47 (2) | 05:49 06:39 (3) | 06:40 07:20 (4) | 07:31
06:06(2) | 21:11 18 06:57(3) [20:05 15 07:35(4) | 18:54
05:46 (2) | 05:51 06:38 (3) | 06:42 07:23 (4) | 07:32
06:06 (2) | 21:09 20  06:58 (3) | 20:03 8  07:31(4) | 18:52
05:47 (2) | 05:52 06:37 (3) | 06:44 07:34
06:06 (2) | 21:07 21  06:58 (3) | 20:01 18:50
05:47 (2) | 05:54 06:37 (3) | 06:45 07:36
06:06(2) | 21:05 21  06:58 (3) | 19:58 18:47
05:47 (2) | 05:55 06:37 (3) | 06:47 07:38
06:06 (2) | 21:03 22 06:59(3) | 19:56 18:45
05:48 (2) | 05:57 06:36 (3) | 06:49 07:39
06:06 (2) | 21:01 22 06:58(3) | 19:54 18:43
05:48 (2) | 05:59 06:36 (3) | 06:50 07:41
06:06 (2) | 21:00 22 06:58 (3) | 19:51 | 18:41
05:49 (2) | 06:00 06:37 (3) | 06:52 | 07:43
06:06(2) | 20:58 21 06:58 (3) | 19:49 118:38
05:49 (2) | 06:02 06:37 (3) | 06:54 07:45
06:06 (2) | 20:56 20  06:57(3) | 19:46 18:36
05:49 (2) | 06:04 06:38 (3) | 06:55 07:46
06:05(2) | 20:54 19 06:57 (3) | 19:44 18:34
05:50 (2) | 06:05 06:38 (3) | 06:57 07:48
06:05(2) | 20:52 17 06:55(3) | 19:42 18:32
05:52 (2) | 06:07 06:39 (3) | 06:59 07:50
06:05(2) | 20:49 15  06:54 (3) | 19:39 18:29
05:52 (2) | 06:09 06:40 (3) | 07:00 07:52
06:04 (2) | 20:47 22 07:37(4) | 19:37 18:27
05:53 (2) | 06:10 06:43 (3) | 07:02 07:54
06:03(2) | 20:45 22 07:40(4) | 19:35 18:25
05:55 (2) | 06:12 07:23 (4) | 07:04 07:55
06:01(2) | 20:43 19 07:42(4) | 19:32 | 18:23
| 06:14 07:21 (4) | 07:05 | 07:57
120:41 22 07:43(4) | 19:30 18:21
| 06:15 07:20 (4) | 07:07 07:59
120:39 24 07:44 (4) | 19:27 18:19
| 06:17 07:18 (4) | 07:09 08:01
120:37 26 07:44 (4) | 19:25 18:16
| 06:19 07:18 (4) | 07:10 08:02
120:35 27 07:45(4) | 19:23 18:14
| 06:20 07:16 (4) | 07:12 08:04
120:32 29 07:45(4) | 19:20 18:12
| 06:22 07:16 (4) | 07:14 07:06
| 20:30 29 07:45(4) | 19:18 17:10
| 06:24 07:16 (4) | 07:15 07:08
| 20:28 30 07:46 (4) | 19:16 17:08
] 06:25 07:15 (4) | 07:17 07:10
120:26 30  07:45(4) | 19:13 17:06
| 06:27 07:15 (4) | 07:19 07:12
]20:24 30 07:45(4) | 19:11 17:04
] 06:29 07:15 (4) | 07:20 07:13
| 20:21 29 07:44(4) | 19:08 17:02
| 06:30 07:15 (4) | 07:22 07:15
120:19 29 07:44 (4) | 19:06 17:00
| 06:32 07:16 (4) | 07:17
12047 27 07:43(4) | 16:58
| 455 | 381 331
| 687 | 116
| 0.41 | 0.37
| 0.99 | 0.99
| 0.62 | 0.61
| 0.25 | 0.22
| 172 | 26
der Matrix wiedergegeben (

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

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

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

| 08:11
| 16:15
08:13
16:14
08:14
16:14
08:15
16:13
] 08:17
| 16:12
| 08:18
16:12
08:19
16:12
08:21
16:11
08:22
16:11

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

27/07/2016 15:25 / 29 Wi ndPRO .

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

Seite 48 von 113



17

g

Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

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

|Januar

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

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

256

| Februar |Marz

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

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

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

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

Jun

S

J Wind>

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

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

Betriebsdauer je Sektor

SSW WSW W WNW NNW Summe

: Startwindgeschw. aus Leistungskennlinie

| April | Mai | Juni

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

| 121:35 17 05:57(2) |

| 417 | 488 | 502
| 624 | 311 |

| 0.39 | 0.46 |

| 0.99 | 0.99 |

| 0.61 | 0.64 |

| 0.24 | 0.29 |

| 147 | 89 |

Matrix wiedergegeben (:

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

17
18
18
19
19
19
20
19
20
20
21
23
3
2
25
25
26
26
27
2
27
26
27
2
26
26
25
25
24
23

690
0.35
0.99
0.68
0.24

163

05:41 (2)
05:58 (2)
05:40 (2)
05:58 (2)
05:40 (2)
05:58 (2)
05:40 (2)
05:59 (2)
05:40 (2)
05:59 (2)
05:40 (2)
05:59 (2)
05:40 (2)
06:00 (2)
05:41 (2)
06:00 (2)
05:40 (2)
06:00 (2)
05:41 (2)
06:01 (2)
05:33 (1)
06:01 (2)
05:32 (1)
06:01 (2)
05:32 (1)
06:01 (2)
05:32 (1)
06:01 (2)
05:32 (1)
06:02 (2)
05:32 (1)
06:02 (2)
05:32 (1)
06:02 (2)
05:32 (1)
06:02 (2)
05:32 (1)
06:03 (2)
05:32 (1)
06:03 (2)
05:32 (1)
06:03 (2)
05:32 (1)
06:03 (2)

zeit wie Bezugsjahr):

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

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

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

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

501 327 8,675

aorot6 1525730 WINAPRO .
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: R - 1018

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1 05:05

| 21:51

2] 05:06

| 21:50

3| 05:07

| 21:50

4 05:07

| 21:49

5 | 05:08

| 21:49

6| 05:09

| 21:48

7| 05:10

| 21:48

8 05:11

| 21:47

9] 05:12

| 21:46

10 | 05:13

| 21:46

11| 05:14

| 21:45

12 | 05:15

| 21:44

13| 05:16

| 21:43

14| 05:17

| 21:42

15 | 05:19

| 21:41

16 | 05:20

| 21:40

17 | 05:21

| 21:39

18 | 05:22

| 21:38

19 | 05:24

| 21:37

20 | 05:25

| 21:35

21 | 05:26

| 21:34

22| 05:28

| 21:33

23 | 05:29

| 21:32

24 | 05:31

| 21:30

25 | 05:32

| 21:29

26 | 05:33

| 21:27

27 | 05:35

| 21:26

28 | 05:36

| 21:24

29 | 05:38

| 21:23

30 | 05:40

| 21:21

31 | 05:41

| 21:19

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

22

20

20

7

312
0.37
0.99
0.67
0.25

78

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

J Wind>

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

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

Jan Feb Mar

Betriebsdauer je Sektor

Apr

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

S

Jul

Aug Sep Okt Nov Dez

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

| August | September | Oktob
05:37 (1) | 05:43 06:44 (3) | 06:34 07:17 (4) | 07:24
06:05 (2) | 21:18 11 06:55(3) | 20:14 29  07:46 (4) | 19:04
05:45 (2) | 05:44 06:41 (3) | 06:35 07:18 (4) | 07:26
06:05(2) | 21:16 15 06:56(3) | 20:12 27  07:45 (4) | 19:01
05:45 (2) | 05:46 06:41 (3) | 06:37 07:18 (4) | 07:27
06:05(2) | 21:14 16  06:57(3) | 20:10 25  07:43 (4) | 18:59
05:46 (2) | 05:47 06:39 (3) | 06:39 07:20 (4) | 07:29
06:06 (2) | 21:13 19 06:58(3) |20:08 22 07:42(4) | 18:57
05:46 (2) | 05:49 06:39 (3) | 06:40 07:21 (4) | 07:31
06:06(2) | 21:11 20 06:59(3) [20:05 19  07:40 (4) | 18:54
05:46 (2) | 05:51 06:38 (3) | 06:42 07:23 (4) | 07:32
06:05(2) | 21:09 21  06:59(3) | 20:03 14  07:37(4) | 18:52
05:46 (2) | 05:52 06:38 (3) | 06:44 07:28 (4) | 07:34
06:06 (2) | 21:07 22 07:00 (3) | 20:01 4 07:32(4) | 18:50
05:47 (2) | 05:54 06:37 (3) | 06:45 07:36
06:06 (2) | 21:05 22 06:59 (3) | 19:58 18:47
05:47 (2) | 05:55 06:37 (3) | 06:47 07:38
06:06 (2) | 21:03 23 07:00(3) | 19:56 18:45
05:47 (2) | 05:57 06:37 (3) | 06:49 07:39
06:06 (2) | 21:01 22 06:59(3) | 19:54 18:43
05:48 (2) | 05:59 06:37 (3) | 06:50 07:41
06:05(2) | 21:00 22 06:59 (3) | 19:51 | 18:41
05:48 (2) | 06:00 06:38 (3) | 06:52 | 07:43
06:05(2) [20:58 21 06:59 (3) | 19:49 118:38
05:49 (2) | 06:02 06:37 (3) | 06:54 07:45
06:05 (2) | 20:56 21 06:58(3) | 19:46 18:36
05:49 (2) | 06:04 06:38 (3) | 06:55 07:46
06:04(2) | 20:54 20  06:58 (3) | 19:44 18:34
05:50 (2) | 06:05 06:38 (3) | 06:57 07:48
06:04(2) | 20:52 18 06:56 (3) | 19:42 18:32
05:52 (2) | 06:07 06:40 (3) | 06:59 07:50
06:04 (2) | 20:49 15 06:55(3) | 19:39 18:29
05:53 (2) | 06:09 06:41 (3) | 07:00 07:52
06:03 (2) | 20:47 22 07:40 (4) | 19:37 18:27
05:55 (2) | 06:10 06:43 (3) | 07:02 07:54
06:01(2) | 20:45 24  07:43(4) | 19:35 18:25
| 06:12 07:26 (4) | 07:04 07:55
120:43 19 07:45(4) | 19:32 18:23
| 06:14 07:24 (4) | 07:05 07:57
120:41 22 07:46 (4) | 19:30 18:21
| 06:15 07:23 (4) | 07:07 07:59
120:39 24 07:47(4) | 19:27 18:19
| 06:17 07:21 (4) | 07:09 08:01
120:37 26 07:47(4) | 19:25 18:16
| 06:19 07:20 (4) | 07:10 08:02
120:35 28 07:48(4) | 19:23 18:14
| 06:20 07:19 (4) | 07:12 08:04
120:32 29 07:48 (4) | 19:20 18:12
| 06:22 07:19 (4) | 07:14 07:06
| 20:30 30 07:49(4) | 19:18 17:10
| 06:24 07:19 (4) | 07:15 07:08
| 20:28 30 07:49(4) | 19:16 17:08
] 06:25 07:18 (4) | 07:17 07:10
120:26 30 07:48 (4) | 19:13 17:06
| 06:27 07:18 (4) | 07:19 07:12
120:24 31 07:49 (4) | 19:11 17:04
] 06:29 07:17 (4) | 07:20 07:13
| 20:21 31 07:48(4) | 19:08 17:02
| 06:30 07:17 (4) | 07:22 07:15
120:19 31 07:48 (4) | 19:06 17:00
06:45 (3) | 06:32 07:18 (4) | 07:17
06:52(3) [ 20:17 29 07:47(4) | 16:58
| 455 | 381 331
| 714 | 140
| 0.41 | 0.37
| 0.99 | 0.99
| 0.61 | 0.61
| 0.25 | 0.22
| 178 | 31
der Matrix wiedergegeben (

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

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

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

264

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

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aorote 1525731 WINAPRO .

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

g

Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: S - 1019
Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

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

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

256

| Februar |Marz

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

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

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

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

Jun

S

J Wind>

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

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

Betriebsdauer je Sektor

SSW WSW W WNW NNW Summe

: Startwindgeschw. aus Leistungskennlinie

| April | Mai | Juni

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

| |21:35 18 06:00 (2) |

| 417 | 488 | 502
| 667 | 308 |

| 0.39 | 0.46 |

| 0.99 | 0.99 |

| 0.61 | 0.64 |

| 0.24 | 0.29 |

| 157 | 89 |

Matrix wiedergegeben (:

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

19
19
19
20
20
21
20
20
23
24
26
26
27
27
27
28
29
29
29
29
29
29
29
29
29
28
28
27
28
26

764
0.35
0.99
0.67
0.24

181

05:42 (2)
06:01 (2)
05:42 (2)
06:01 (2)
05:42 (2)
06:01 (2)
05:42 (2)
06:02 (2)
05:42 (2)
06:02 (2)
05:41 (2)
06:02 (2)
05:42 (2)
06:02 (2)
05:43 (2)
06:03 (2)
05:33 (1)
06:03 (2)
05:33 (1)
06:03 (2)
05:33 (1)
06:04 (2)
05:32 (1)
06:03 (2)
05:32 (1)
06:04 (2)
05:32 (1)

zeit wie Bezugsjahr):

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

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

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

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

501 327 8,675

aorpote 1525732 WINAPRO .
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17
4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: S - 1019

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1 05:05

| 21:51

2] 05:06

| 21:50

3| 05:07

| 21:50

4 05:07

| 21:49

5 | 05:08

| 21:49

6| 05:09

| 21:48

7| 05:10

| 21:48

8 05:11

| 21:47

9] 05:12

| 21:46

10 | 05:13

| 21:46

11| 05:14

| 21:45

12 | 05:15

| 21:44

13| 05:16

| 21:43

14| 05:17

| 21:42

15 | 05:19

| 21:41

16 | 05:20

| 21:40

17 | 05:21

| 21:39

18 | 05:22

| 21:38

19 | 05:24

| 21:37

20 | 05:25

| 21:35

21 | 05:26

| 21:34

22| 05:28

| 21:33

23 | 05:29

| 21:32

24 | 05:31

| 21:30

25 | 05:32

| 21:29

26 | 05:33

| 21:27

27 | 05:35

| 21:26

28 | 05:36

| 21:24

29 | 05:38

| 21:23

30 | 05:40

| 21:21

31 | 05:41

| 21:19

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

26
2%
2%
21
2
20
20
20
20
20

357
0.37
0.99
0.67
0.25

89

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

J Wind>

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

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

Jan Feb Mar

Betriebsdauer je Sektor

Apr

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

S

Jul

Aug Sep Okt Nov Dez

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

| August | September | Oktob
05:37 (1) | 05:43 1 06:34 07:22 (4) | 07:24
06:08 (2) | 21:18 | 20:14 31 07:53(4) | 19:04
05:37 (1) | 05:44 06:48 (3) | 06:35 07:22 (4) | 07:26
06:07 (2) | 21:16 8 06:56(3)|20:12 31 07:53(4) | 19:01
05:38 (1) | 05:46 06:46 (3) | 06:37 07:22 (4) | 07:27
06:08 (2) | 21:14 13 06:59(3) | 20:10 29  07:51 (4) | 18:59
05:39 (1) | 05:47 06:44 (3) | 06:39 07:23 (4) | 07:29
06:08 (2) | 21:13 16  07:00(3) | 20:08 28 07:51(4) | 18:57
05:48 (2) | 05:49 06:44 (3) | 06:40 07:23 (4) | 07:31
06:09(2) |21:11 17 07:01(3) [20:05 27 07:50 (4) | 18:54
05:48 (2) | 05:51 06:42 (3) | 06:42 07:24 (4) | 07:32
06:08(2) | 21:09 19  07:01(3) | 20:03 24  07:48 (4) | 18:52
05:48 (2) | 05:52 06:42 (3) | 06:44 07:25 (4) | 07:34
06:08 (2) | 21:07 20 07:02(3) | 20:00 21  07:46 (4) | 18:50
05:48 (2) | 05:54 06:41 (3) | 06:45 07:26 (4) | 07:36
06:08(2) | 21:05 21 07:02(3) | 19:58 17  07:43 (4) | 18:47
05:49 (2) | 05:55 06:41 (3) | 06:47 07:29 (4) | 07:38
06:09 (2) | 21:03 22 07:03(3) | 19:56 11 07:40 (4) | 18:45
05:49 (2) | 05:57 06:40 (3) | 06:49 07:39
06:09 (2) | 21:01 23 07:03(3) | 19:54 18:43
05:50 (2) | 05:59 06:40 (3) | 06:50 07:41
06:09(2) | 21:00 23  07:03(3) | 19:51 | 18:41
05:50 (2) | 06:00 06:41 (3) | 06:52 | 07:43
06:08(2) [20:58 22 07:03(3) | 19:49 | 18:38
05:50 (2) | 06:02 06:40 (3) | 06:54 07:45
06:08 (2) | 20:56 23 07:03(3) | 19:46 18:36
05:51 (2) | 06:04 06:41 (3) | 06:55 07:46
06:08(2) | 20:54 21 07:02(3) | 19:44 18:34
05:51 (2) | 06:05 06:40 (3) | 06:57 07:48
06:07(2) | 20:52 21 07:01(3) | 19:42 18:32
05:53 (2) | 06:07 06:41 (3) | 06:59 07:50
06:08 (2) | 20:49 20 07:01(3) | 19:39 18:29
05:53 (2) | 06:09 06:41 (3) | 07:00 07:52
06:07 (2) | 20:47 18 06:59 (3) | 19:37 18:27
05:54 (2) | 06:10 06:43 (3) | 07:02 07:54
06:06 (2) | 20:45 15 06:58 (3) | 19:35 18:25
05:56 (2) | 06:12 06:45 (3) | 07:04 07:55
06:04(2) | 20:43 15  07:43(4) | 19:32 18:23
05:58 (2) | 06:14 06:48 (3) | 07:05 07:57
06:02(2) | 20:41 17  07:47 (4) | 19:30 18:21
| 06:15 07:32 (4) | 07:07 07:59
120:39 18 07:50 (4) | 19:27 18:19
| 06:17 07:29 (4) | 07:09 08:01
120:37 22 07:51(4) | 19:25 18:16
| 06:19 07:28 (4) | 07:10 08:02
120:35 24 07:52(4) | 19:23 18:14
| 06:20 07:26 (4) | 07:12 08:04
|20:32 26 07:52(4) | 19:20 18:12
| 06:22 07:26 (4) | 07:14 07:06
| 20:30 27 07:53(4) | 19:18 17:10
| 06:24 07:25 (4) | 07:15 07:08
| 20:28 29 07:54(4) | 19:16 17:08
] 06:25 07:24 (4) | 07:17 07:10
120:26 30  07:54(4) | 19:13 17:06
| 06:27 07:23 (4) | 07:19 07:12
120:24 31 07:54(4) | 19:11 17:04
] 06:29 07:22 (4) | 07:20 07:13
| 20:21 32 07:54(4) | 19:08 17:02
| 06:30 07:22 (4) | 07:22 07:15
120:19 32 07:54(4) | 19:06 17:00
| 06:32 07:23 (4) | 07:17
120:47 31 07:54(4) | 16:58
| 455 | 381 331
| 656 | 219
| 0.41 | 0.37
| 0.99 | 0.99
| 0.61 | 0.61
| 0.25 | 0.22
| 163 | 48
der Matrix wiedergegeben (

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

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

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

264

|
|

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

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aporpote 1525733 WINAPRO .

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

Seite 52 von 113
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g

Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: T - 1020
Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

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

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

256

| Februar |Marz

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

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

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

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

Jun

S

J Wind>

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

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

Betriebsdauer je Sektor

SSW WSW W WNW NNW Summe

: Startwindgeschw. aus Leistungskennlinie

| April | Mai | Juni

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

| 121:35 19 06:05(2) |

| 417 | 488 | 502
| 597 | 311 |

| 0.39 | 0.46 |

| 0.99 | 0.99 |

| 0.61 | 0.65 |

| 0.24 | 0.29 |

| 141 | 91 |

Matrix wiedergegeben (:

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

20
23
24
25
26
26
27
27
28
29
28
28
29
29
29
28
29
29
29
29
28
29
29
29
29
29
29
29
30
28

831
0.35
0.99
0.67
0.24

196

05:38 (1)

zeit wie Bezugsjahr):

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

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

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

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

501 327 8,675

woroe 152573 WINAPRO .
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4 Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: T - 1020

Voraussetzungen fiir Berechnung des Schattenwurfs

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

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

505

29
29

28
27
26
25
24
23
21

497
0.37
0.99
0.67
0.25

124

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

Wind

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

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

Betriebsdauer je Sektor

Mai  Jun

N NNO ONO O 0SO SSO

S

Jul

Aug Sep Okt Nov Dez

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

: Startwindgeschw. aus Leistungskennlinie

| August | September | Oktob
05:37 (1) | 05:43 1 06:34 07:20 (4) | 07:24
06:10 (2) | 21:18 | 20:14 28 07:48(4) | 19 04
05:37 (1) | 05:44 1 06:35 07:20 (4)
06:10 (2) | 21:16 120:12 28 07:48 (4) 19 01
05:38 (1) | 05:46 | 06:37 07:19 (4) | 07:27
06:11 (2) | 21:14 120:10 28  07:47 (4) | 18:59
05:39 (1) | 05:47 1 06:39 07:20 (4) | 07:29
06:11 (2) | 21:13 120:08 27 07:47(4) | 18:57
05:40 (1) | 05:49 1 06:40 07:21 (4) | 07:31
06:12 (2) | 21:11 ]20:05 25 07:46 (4) | 18:54
05:40 (1) | 05:51 06:49 (3) | 06:42 07:21 (4) | 07:32
06:11 (2) | 21:09 9  06:58(3)|20:03 23  07:44(4) | 18:52
05:41 (1) | 05:52 06:47 (3) | 06:44 07:22 (4) | 07:3¢
06:12(2) | 21:07 13 07:00(3) | 20:00 21  07:43 (4) | 18:50
05:42 (1) | 05:54 06:45 (3) | 06:45 07:23 (4) | 07:36
06:12(2) | 21:05 16 07:01(3) | 19:58 17  07:40 (4) | 18:47
05:43 (1) | 05:55 06:45 (3) | 06:47 07:25 (4) | 07:38
06:13 (2) | 21:03 17 07:02 (3) | 19:56 13 07:38(4) | 18:45
05:44 (1) | 05:57 06:43 (3) | 06:49 07:31 (4) | 07:39
06:13 (2) | 21:01 19 07:02(3) | 19:54 1 07:32(4) | 18:43
05:45 (1) | 05:59 06:43 (3) | 06:50 07:41
06:13(2) | 21:00 20  07:03 (3) | 19:51 | 18:41
05:54 (2) | 06:00 06:43 (3) | 06:52 | 07:43
06:13(2) [20:58 21 07:04 (3) | 19:49 118:38
05:54 (2) | 06:02 06:42 (3) | 06:54 07:45
06:13 (2) | 20:56 21 07:03(3) | 19:46 18:36
05:54 (2) | 06:04 06:42 (3) | 06:55 07:46
06:13(2) | 20:54 21 07:03(3) | 19:44 18:34
05:54 (2) | 06:05 06:42 (3) | 06:57 07:48
06:13(2) | 20:52 21 07:03(3) | 19:42 18:32
05:55 (2) | 06:07 06:42 (3) | 06:59 07:50
06:14(2) | 20:49 21 07:03(3) | 19:39 18:29
05:56 (2) | 06:09 06:42 (3) | 07:00 07:52
06:14 (2) | 20:47 19 07:01(3) | 19:37 18:27
05:56 (2) | 06:10 06:43 (3) | 07:02 07:54
06:13 (2) | 20:45 18 07:01(3) | 19:35 18:25
05:56 (2) | 06:12 06:44 (3) | 07:04 07:55
06:13(2) | 20:43 16  07:00 (3) | 19:32 18:23
05:56 (2) | 06:14 06:44 (3) | 07:05 07:57
06:12(2) | 20:41 14 06:58 (3) | 19:30 18:21
05:58 (2) | 06:15 06:46 (3) | 07:07 07:59
06:12 (2) | 20:39 10 06:56 (3) | 19:27 18:19
05:58 (2) | 06:17 07:32 (4) | 07:09 08:01
06:11 (2) | 20:37 9 07:41(4) | 19:25 18:16
05:59 (2) | 06:19 07:29 (4) | 07:10 08:03
06:10(2) | 20:35 15  07:44 (4) | 19:23 18:14
06:01 (2) | 06:20 07:27 (4) | 07:12 08:04
06:09(2) | 20:32 18  07:45(4) | 19:20 18:12

| 06:22 07:25 (4) | 07:14 07:06

| 20:30 22 07:47(4) | 19:18 17:10

| 06:24 07:24 (4) | 07:15 07:08

| 20:28 24 07:48(4) | 19:16 17:08

| 06: zs 07:23 (4) | 07:17 07:10

| 20:2 25 07:48 (4) | 19:13 17:06

| 06: z7 07:22 (4) | 07:19 07:12

] 20:2 27 07:49 (4) | 19:11 17:04

| 06:2: 07:21 (4) | 07:20 07:13

| 20:2 27  07:48(4) | 19:08 17:02

| 06:3 07:21 (4) | 07:22 07:15

| 20:1 28 07:49 (4) | 19:06 17:00

| 06:3 07:21 (4) | 07:17

| 20:1 28 07:49(4) | 16:58

| 455 | 381 331

| 499 | 211

| 0.41 | 0.37

| 0.99 | 0.99

| 0.61 | 0.61

| 0.25 | 0.22

| 124 | 46

der Matrix wied geben (|

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

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

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

264

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

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aorpote 1525735 WINAPRO .

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

Seite 54 von 113
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g

Wind

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: U - 1021
Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

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

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

256

| Februar |Marz

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

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

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG
Am Westersielzug 11

DE-25840 Friedrichstadt

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

Jun

S

J Wind>

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

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

Betriebsdauer je Sektor

SSW WSW W WNW NNW Summe

: Startwindgeschw. aus Leistungskennlinie

| April | Mai | Juni

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

| 121:35 22 06:07(2) |

| 417 | 488 | 502
| 600 | 319 |

| 0.39 | 0.46 |

| 0.99 | 0.99 |

| 0.61 | 0.65 |

| 0.23 | 0.30 |

| 141 | 94 |

Matrix wiedergegeben (:

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

2%
24
25
27
27
27
27
27
27
27
28
28
26
25
26
25
24
23
23
2
24
2%
23
23
23
2
25
25
26
27

758
0.35
0.99
0.67
0.24

179

05:38 (1)
06:08 (2)
05:37 (1)
06:07 (2)
05:36 (1)
06:07 (2)
05:36 (1)
06:08 (2)
05:35 (1)
06:07 (2)
05:34 (1)
06:06 (2)
05:34 (1)
06:07 (2)
05:34 (1)
06:07 (2)
05:33 (1)
06:06 (2)
05:33 (1)
06:07 (2)
05:33 (1)
06:07 (2)
05:32 (1)
06:06 (2)
05:33 (1)
06:06 (2)
05:33 (1)

zeit wie Bezugsjahr):

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

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

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

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

Projekt:

Schliisselburg_160420

SHADOW - Kalender

Berechnung: GBSchattenrezeptor: U - 1021

Voraussetzungen fiir Berechnung des Schattenwurfs

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

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

505

28
28
27
27
26
26
24

23

555
0.37
0.99
0.67
0.25

138

Lizenzierter Anwender:

117-Wind GmbH & Co. KG

Am Westersielzug 11
DE-25840 Friedrichstadt

J Wind>

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

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

Jan Feb Mar

Betriebsdauer je Sektor

Apr

N NNO ONO O 0SO SSO

: Startwindgeschw. aus Leistungskennlinie

S

Jul

Aug Sep Okt Nov Dez

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

| August | September | Oktob
05:37 (1) | 05:43 1 06:34 07:22 (4) | 07:24
06:11 (2) | 21:18 | 20:14 27 07:49 (4) | 19:04
05:37 (1) | 05:44 1 06:35 07:22 (4) | 07:26
06:11 (2) | 21:16 120:12 28 07:50 (4) | 19:01
05:38 (1) | 05:46 | 06:37 07:21 (4) | 07:27
06:11 (2) | 21:14 120:10 28 07:49 (4) | 18:59
05:39 (1) | 05:47 1 06:39 07:21 (4) | 07:29
06:12 (2) | 21:13 120:08 28 07:49 (4) | 18:57
05:40 (1) | 05:49 1 06:40 07:22 (4) | 07:31
06:13 (2) | 21:11 ]20:05 26 07:48 (4) | 18:54
05:40 (1) | 05:51 | 06:42 07:21 (4) | 07:32
06:13 (2) | 21:09 120:03 26  07:47 (4) | 18:52
05:41 (1) | 05:52 | 06:44 07:22 (4) | 07:3¢
06:13 (2) | 21:07 120:01 24  07:46 (4) | 18:50
05:42 (1) | 05:54 06:50 (3) | 06:45 07:22 (4) | 07:36
06:14(2) [ 21:05 10 07:00(3) | 19:58 22  07:44 (4) | 18:47
05:43 (1) | 05:55 06:49 (3) | 06:47 07:24 (4) | 07:38
06:14 (2) | 21:03 13 07:02 (3) | 19:56 18 07:42(4) | 18:45
05:44 (1) | 05:57 06:47 (3) | 06:49 07:26 (4) | 07:39
06:15 (2) | 21:01 15 07:02(3) | 19:54 14 07:40 (4) | 18:43
05:45 (1) | 05:59 06:46 (3) | 06:50 07:29 (4) | 07:41
06:15(2) | 21:00 18  07:04 (3) | 19:51 7 07:36(4) | 18:41
05:46 (1) | 06:00 06:46 (3) | 06:52 | 07:43
06:15(2) [20:58 19 07:05(3) | 19:49 118:38
05:47 (1) | 06:02 06:45 (3) | 06:54 07:45
06:16 (2) | 20:56 19 07:04(3) | 19:46 18:36
05:48 (1) | 06:04 06:45 (3) | 06:55 07:46
06:16 (2) | 20:54 20  07:05(3) | 19:44 18:34
05:57 (2) | 06:05 06:44 (3) | 06:57 07:48
06:16 (2) | 20:52 21 07:05(3) | 19:42 18:32
05:58 (2) | 06:07 06:44 (3) | 06:59 07:50
06:17 (2) | 20:49 21 07:05(3) | 19:39 18:29
05:58 (2) | 06:09 06:43 (3) | 07:00 07:52
06:17 (2) | 20:47 21 07:04(3) | 19:37 18:27
05:58 (2) | 06:10 06:44 (3) | 07:02 07:54
06:16 (2) | 20:45 20  07:04 (3) | 19:35 18:25
05:58 (2) | 06:12 06:45 (3) | 07:04 07:55
06:16 (2) | 20:43 18  07:03 (3) | 19:32 18:23
05:58 (2) | 06:14 06:45 (3) | 07:05 07:57
06:16 (2) | 20:41 17 07:02 (3) | 19:30 18:21
05:59 (2) | 06:15 06:46 (3) | 07:07 07:59
06:16(2) [20:39 15 07:01 (3) | 19:27 18:19
05:59 (2) | 06:17 06:47 (3) | 07:09 08:01
06:16 (2) [ 20:37 11 06:58 (3) | 19:25 18:16
06:00 (2) | 06:19 06:50 (3) | 07:10 08:03
06:15 (2) | 20:35 6 06:56(3) | 19:23 18:14
06:01 (2) | 06:20 07:33 (4) | 07:12 08:04
06:15 (2) | 20:32 9 07:42(4) | 19:20 18:12
06:02 (2) | 06:22 07:30 (4) | 07:14 07:06
06:13 (2) | 20:30 15 07:45(4) | 19:18 17:10
06:03 (2) | 06:24 07:29 (4) | 07:15 07:08
06:11 (2) | 20:28 18 07:47 (4) | 19:16 17:08
06:07 (2) | 06:25 07:26 (4) | 07:17 07:10
06:09(2) | 20:26 22 07:48(4) | 19:13 17:06

| 06:27 07:25 (4) | 07:19 07:12

120:24 24 07:49 (4) | 19:11 17:04

] 06:29 07:24 (4) | 07:20 07:13

| 20:21 25  07:49(4) | 19:08 17:02

| 06:30 07:23 (4) | 07:22 07:15

120:19 27  07:50 (4) | 19:06 17:00

| 06:32 07:23 (4) | 07:17

120:47 27 07:50(4) | 16:58

| 455 | 381 331

| 431 | 248

| 0.41 | 0.37

| 0.99 | 0.99

| 0.61 | 0.61

| 0.25 | 0.22

| 106 | 54

der Matrix wiedergegeben (

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

Tag im Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

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

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

264

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

zeit wie Bezugsjahr):

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

aporpote 1525737 WINAPRO .
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Seite 56 von 113



