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1 Einleitung / Aufgabenstellung

Am Standort Swatte Poele sollen 5 Windenergieanlagen (WEA) des Typs SENVION 3.2M 122 NES mit
139 m Nabenhohe errichtet werden. Im Rahmen dieser Planung wurde DEWI mit der Erstellung einer
Schattenwurfprognose beauftragt. Gegenstand der vorliegenden Ermittlung ist die

e rechnerische Ermittlung der zu erwartenden Schattenwurfzeiten fiir benachbarte
Immissionsorte (10) unter Berlicksichtigung der am Standort Swatte Poele neu geplanten WEA
sowie unter Bericksichtigung der in der Nahe bestehenden Windparks als Vorbelastung,

e Bewertung und Einschatzung der Berechnungsergebnisse hinsichtlich bestehenden Richtlinien
zur optischen Immissionen von Windenergieanlagen (WEA),

e Bestimmung der tatsachlich zu erwartenden Schattenwurfzeiten unter Berlicksichtigung der
Sonnenscheindauer und der Windrichtungsverteilung.

Fiir die Berechnungen wurde die Parkkonfiguration der geplanten WEA nach Angaben des
Auftraggebers verwendet. Die Koordinaten der am Standort bestehenden WEA wurden DEWI ebenfalls
vom Auftraggeber Ubermittelt. Die zur Berechnung der Schattenwurfzeiten verwendeten
Abmessungen der WEA basieren auf Herstellerangaben.
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2 Methode der Schattenwurfermittlung

Gegenstand dieser Schattenwurfermittlung ist die Bestimmung der Beschattungsdauer an Wohn- und
Arbeitsgebduden in der Nachbarschaft der geplanten Windenergieanlagen.

Schatten von Objekten entstehen in erster Linie bei direkter Sonneneinstrahlung. Der Schatten des
Rotors ist hinsichtlich zweier Faktoren veranderlich: Einerseits wird er durch die Bewegung der
Rotorblatter verandert (periodischer Schattenwurf), andererseits wandert er entsprechend der
taglichen Sonnenbahn und bei entsprechenden geometrischen Bedingungen (iber den jeweiligen
Betrachtungspunkt. Fir die nachfolgenden Berechnungen gilt ein Betrachtungspunkt dann als
beschattet, wenn von ihm aus gesehen der Mittelpunkt der Sonne von der Rotorfliche einer
Windenergieanlage verdeckt wird.

Der Schwerpunkt der Berechnungen liegt auf der Ermittlung der theoretisch maximalen, das heiRt, der
astronomisch méglichen Beschattungsdauer am Betrachtungspunkt. Diese ergibt sich unter der
Annahme, dass die Sonne ganztagig und an allen Tagen des Jahres scheint (stets wolkenloser Himmel),
dass fortwahrend ausreichender Wind fiir die Bewegung des Rotors herrscht und schlieRlich, dass die
Windrichtung stets dem Azimutwinkel der Sonne entspricht (Rotorkreisfliche steht senkrecht zur
Einfallsrichtung der direkten Sonnenstrahlung).

Es ist zu beachten, dass die atmosphéarischen Bedingungen wie Bewdlkung und Nebel die astronomisch
mdéglichen Beschattungszeiten in der Regel stark verkirzen, sie unterliegen jedoch jahrlichen
Schwankungen. Die durchschnittliche Verminderung der astronomisch moglichen Beschattungszeiten
durch die atmospharischen Effekte wird in den Berechnungen (iber die standorttypische, relative
Sonnenscheindauer (monatlich) abgeschatzt.

Als weiterer zeitverkiirzender Faktor geht die Rotorstellung relativ zum Betrachtungspunkt ein. Bei der
Berechnung der astronomisch moglichen Beschattungszeit wird davon ausgegangen, dass der Rotor
senkrecht zur Linie Sonne-Betrachtungspunkt steht (unglnstigster Fall). In Abhangigkeit von der
lokalen Windrichtungsverteilung variiert jedoch der Winkel der Rotorebene, so dass die projizierte
Rotorflache, die Beschattungen hervorruft, im Mittel deutlich kleiner ist. Die Rotorstellung der WEA
wird Uber eine standorttypische Windrichtungsverteilung bericksichtigt.

Die Berechnung der Beschattungszeiten wird fiir den Zeitraum eines Jahres durchgefiihrt. Leichte
Variationen der Zeiten aufgrund des von Jahr zu Jahr leicht verdnderlichen Sonnenganges sind moglich.

In die Schattenberechnungen gehen im Allgemeinen folgende Faktoren ein:

e Windenergieanlagen (WEA): Koordinaten, Hohe tiber NN, Nabenhoéhe, Blattgeometrie

e Betrachtungspunkte/Immissionsorte (10): Koordinaten, Hohe Giber NN, Hohe tUber Grund
e Sonnenstand

e Relative Sonnenscheindauer

e Windrichtungsverteilung

Hinsichtlich der Bewertung auftretender Schattenwurfzeiten existieren derzeit keine Immis-
sionsgrenzwerte. In den Hinweisen des Landerausschusses fiir Immissionsschutz [1] wird derzeit ein
Richtwert von 30 Stunden pro Jahr (astronomisch mogliche Beschattungsdauer) sowie 30 Minuten pro
Tag als Empfehlung fir die maximale Beschattungszeit von Immissionsorten gegeben. Die Werte
basieren auf wissenschaftlichen Studien der Christian — Albrechts — Universitat zu Kiel aus den Jahren
1999/2000 [4][5].
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Grundsatzlich obliegt die Festlegung der zuldssigen Beschattungsdauer jedoch den
Genehmigungsbehorden und sollte im optimalen Fall die jeweiligen Standortfaktoren (Sicht auf die
WEA, vorgelagerte Bebauungen, tatsachliche Wohnsituationen) beriicksichtigen.

Die folgenden Randbedingungen sind laut Hinweisen des Landerausschusses fiir Immissionsschutz [1]
bei der Erstellung einer Prognose von Beschattungszeiten durch Windenergieanlagen anzusetzen:

MaRgeblich bei der Gegeniiberstellung mit den zugrunde gelegten Richtwerten fiir die zuldssige
Beschattungsdauer ist die maximal (astronomisch) mogliche Beschattungsdauer am betroffenen
Betrachtungspunkt. Die astronomisch mogliche Beschattungsdauer ergibt sich unter der Annahme
folgender Randbedingungen:

e Die Sonne scheint ganztagig und an allen Tagen des Jahres. Es herrscht fortwahrend wolkenloser
Himmel und fir die Bewegung des Rotors ausreichender Wind. Die Windrichtung entspricht dem
Azimuthwinkel der Sonne, d. h., die Rotorkreisflache steht senkrecht zur Einfallsrichtung der
direkten Sonnenstrahlung.

e Es sind die astronomisch moglichen Schattenwurfzeiten fiir einen Referenz-Einwirkpunkt in
einer Bezugsh6he von 2 m liber Grund zu berechnen. (AuRenflachen, wie z.B. Terrassen oder
Balkone konnen erforderlichenfalls im Rahmen einer Einzelfallprifung betrachtet werden,
wobei Ubliche Nutzungszeiten zu bericksichtigen sind.)

e Gemal [1] wird der Beschattungsbereich einer WEA definiert als der Bereich in welchem die
Sonnenflache zu 20% durch ein Rotorblatt verdeckt wird. Da die Rotorblatttiefe nicht iber den
ganzen Fligel konstant ist, sondern in der Regel zum duBeren Rotorbereich hin abnimmt, wird
ersatzweise ein rechteckiges Rotorblatt mit einer mittleren Blatttiefe zugrunde gelegt. Letztere
ist wie folgt zu berechnen:

max . Blattiefe+min . Blattiefebei 90% Radius
2
e Der Schattenwurf fiir Sonnenstande unter 3° (iber Horizont kann in ebenem Gelande wegen der

dickeren zu durchdringenden Atmospharenschichten und daher geringeren Strahlungsintensitat
der Sonne vernachlassigt werden.

e nmittlere Blattiefe =

e Die Sonne kann als punktférmig angenommen werden.

e Natdirliche und kiinstliche feste, lichtundurchlassige Hindernisse, welche die Schattenwurf-
zeiten an einem Betrachtungspunkt durch Sichtversperrung reduzieren, sind in den
Berechnungen zu beriicksichtigen, nicht jedoch Baume oder sonstiger Bewuchs, welcher
theoretisch jederzeit entfernt werden kann.

Anmerkungen: Im Rahmen der vorliegenden Schattenwurfermittlung gehen mogliche
Sichtversperrungen durch Bewuchs nicht in die Berechnungen ein. Es werden jedoch Orographie-
bedingte Sichtversperrungen bericksichtigt, da nicht davon auszugehen ist, dass sich wahrend des
Betriebszeitraumes der geplanten WEA die umliegende Gelandesituation maRgeblich verandert.
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3 Topographische Eingangsdaten

3.1 Standortbeschreibung

Der Standort Swatte Poele wurde am 08.01.2016 durch den DEWI-Mitarbeiter Enno Eiben besucht. Die
Windparkflache Swatte Poele befindet sich ca. 40 km nordwestlich von Osnabriick und 20 km westlich
von Lingen im Landkreis Osnabriick (Niedersachsen).

Der geplante Windpark erstreckt sich Gber 1.5 km in Nord-Siid-Richtung etwa 5 km nordwestlich der
Stadt Firstenau. Ca. 2 km nordwestlich der nordlichsten geplanten WEA befindet sich die Ortschaft
Handrup, ca. 1 km nordostlich die Ortschaft Vechtel.

Die Anlagenstandorte befinden sich auf ca. 40 m Hohe Gber NN auf landwirtschaftlich genutzten
Flachen, direkt 6stlich schlieRt sich der Windpark Bippen mit sechs WEA vom Typ AN Bonus 2.3MW/82
an, die in Rahmen dieser Ermittlung als Vorbelastung berticksichtigt werden.

In sudostlicher Richtung ist die weitere Umgebung der Windparkfliche durch grofde,
zusammenhdngende Waldgebiete und die Stadt Firstenau gepragt, wahrend in nordlicher und
nordostlicher Richtung Acker- und Freiflaichen mit kleineren Ortschaften und Einzelgehoften das
Landschaftsbild pragen.

3.2 Geographische Datenbasis

Zur Digitalisierung der Hohenlinien und der Rauigkeiten wurden topographische Karten im Malstab
1:25.000 verwendet. Eingang in die Rauigkeitsbeschreibung fanden weiterhin die Eindriicke und die
Fotos, die wahrend der Standortbesichtigung gemacht wurden.

Die Koordinaten der Immissionsorte wurden dem Kartenmaterial in Form von aktuellen ATKIS-Karten
[9] entnommen und anhand von frei verfligbaren Geoinformationen [10] verifiziert sowie wahrend
der Standortbegehung hinsichtlich Lage und Nutzung Uberpriift.

Insgesamt ist die geographische Datenbasis zur Einschdtzung des Standortes als gut zu bezeichnen.
In diesem Bericht werden alle Koordinaten in dem Koordinatensystem UTM ETRS89 Zone 32
dargestellt.
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Standort Swatte Poele

L 2

* Benachbarte WEA

Geplante WEA

/

&
T ‘ * l/‘
Y i ‘ y

Abbildung 1: Lage der neu geplanten WEA und der benachbart bestehenden WEA am Standort Swatte

Poele
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4 EingangsgroBen fiir die Schattenwurfermittlung

Fiir Berechnungen sind hinsichtlich der an den Gebauden auftretenden Beschattungszeiten die
Nabenhéhe und der Rotordurchmesser der WEA-Typen sowie die Position der neu geplanten sowie
auch der als Vorbelastung bestehenden WEA von entscheidender Bedeutung. In Tabelle 1 sind die
Koordinaten und die wesentlichen Kenndaten der neu geplanten WEA und in Tabelle 2 die der
benachbart bestehenden WEA dargestellt.

Auf dem Gebiet der westlichen Nachbargemeinde Handrup ist die Errichtung von 3 WEA geplant. Da
fiir diese WEA noch kein Anlagentyp feststeht und gemals den Angaben des Auftraggebers noch kein
Genehmigungsantrag eingereicht wurde, sind diese WEA nicht als Vorbelastung zu beriicksichtigen.

4.1 Geplante Windenergieanlagen

Koordinaten (UTM ETRS89 Zone 32) Hohe ii. NN Rotordurch- | \openhshe
ID WEA -Typ messer

Rechtswert Hochwert [m] [m] [m]
WEAOQ7 406'354 5'824'059 34 SENVION 3.2M122 NES 122 139
WEAO08 406'234 5'823'650 34 SENVION 3.2M122 NES 122 139
WEAQ9 406'533 5'823'355 37 SENVION 3.2M122 NES 122 139
WEA10 406'375 5'822'945 37 SENVION 3.2M122 NES 122 139
WEA11 406'225 5'822'552 38 SENVION 3.2M122 NES 122 139

Tabelle 1: Koordinaten und technische Daten der neu geplanten WEA

4.2 Bestehende Windenergieanlagen

Als Vorbelastung werden im Folgenden die bestehenden Anlagen des Windparks Bippen
bericksichtigt. Der Einfluss von sechs weiteren WEA des Typs AN Bonus 2.3MW/82 und einer Nordex
N 27/250 im Bereich Bippen/Ohrte nordéstlich wurde Uberprift. Da sich der Beschattungsbereich
dieser bestehenden WEA nicht mit dem Beschattungsbereich der neu geplanten WEA Uberschneidet,
werden die WEA im Bereich Bippen/Ohrte nicht als Vorbelastung bertcksichtigt.

In Tabelle 2 sind die Anlagendaten der WEA der Vorbelastung dargestellt:

Koordinaten (UTM ETRS89 Zone 32) Hohe i. NN Rotordurch- | .} e nhohe
ID WEA -Typ messer

Rechtswert Hochwert [m] [m] [m]
WEA 01 406'590 5'822'645 40 AN BONUS 2.3 MW/82 82.4 100
WEA 02 406'991 5'822'730 41 AN BONUS 2.3 MW/82 82.4 100
WEA 03 407'179 5'822'579 44 AN BONUS 2.3 MW/82 82.4 100
WEA 04 406'898 5'823'326 39 AN BONUS 2.3 MW/82 82.4 100
WEA 05 407'130 5'823'196 40 AN BONUS 2.3 MW/82 82.4 100
WEA 06 407'421 5'823'114 42 AN BONUS 2.3 MW/82 82.4 100

Tabelle 2: Koordinaten und technische Daten der benachbart bestehenden WEA

4.3 Eingabeparameter fiir die Berechnungen

Die Schattenwurfberechnungen wurden mit den folgenden Eingabeparametern durchgefiihrt. Die
Berechnung durch die Software WindPro [A] erfolgt fiir einen Zeitraum von einem Jahr mit einer
Schrittweite von einer Minute. Dabei gibt die verwendete Software WindPro auch den
Beschattungsbereich unter Anwendung des 20%-Kriteriums aus.
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Die fur den WEA-Typ Senvion 3.2M 122 NES verwendeten Blattmalle wurden vom Hersteller per mail
bestatigt.

FUr den WEA-Typ AN Bonus 2.3MW/82 liegen DEW!I keine Herstellerinformationen zu den Blattdaten
vor. Fur diesen WEA-Typ wurden daher die in der Software WindPro vermerkten Angaben verwendet.

4.3.1 Abmessungen der WEA-Typen

Blatttief i Iti
Naben-h6he | Rotor-durch-| Maximale atttie e'bel resu tlerender.
WEA-Typ . 90% Radius Beschattungsbereich
[m] messer [m] |Blatttiefe [m] . )
[m] gemal WindPro [m]
Senvion 3.2 M122 NES 139 122 3.93 1.14 1'722
AN Bonus 2.3/82 100 824 3.10 0.88 1'352

4.3.2 Immissionsorte

Die Immissionsorte werden als punktformig und mit einer Bezugshohe lber Grund von jeweils 2 m
angenommen. Koordinaten und Beschreibungen sind im Kapitel 5.2 dargestellt.

Malgebliche Immissionsorte gemaR [1] sind
a) schutzwirdige Raume, die als
e Wohnrdaume, einschlielllich Wohndielen

e Schlafrdume, einschlieRlich Ubernachtungsrdume in Beherbergungsstitten und
Bettenrdume

e in Krankenhdusern und Sanatorien
e Unterrichtsraume in Schulen, Hochschulen und dhnlichen Einrichtungen

e Blirordume, Praxisraume, Arbeitsraume, Schulungsraume und ahnliche Arbeitsraume
genutzt werden.

Direkt an Gebduden beginnende AuRenflichen (z. B. Terrassen und Balkone) sind
schutzwirdigen Raumen tagsiiber zwischen 6:00 - 22:00 Uhr gleichgestellt.

b) unbebaute Flachen in einer Bezugshdhe von 2 m Giber Grund an dem am starksten betroffenen
Rand der Flachen, auf denen nach Bau- oder Planungsrecht Gebdude mit schutzwirdigen
Rdaumen zuldssig sind.
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4.3.3 Meteorologische Eingangsdaten

Fir die tagliche Sonnenscheindauer wurden die monatlichen Mittelwerte der Daten aus den Jahren
1961-1990 der meteorologischen Station Osnabriick verwendet, die auf der Internetseite des
Deutschen Wetterdienstes (DWD) [11] frei zuganglich sind.

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

mittlere tagliche
Sonnenscheindauer | 1.32 | 2.46 | 3.30 | 492 [ 6.25 | 6.29 | 597|593 (4.36 | 3.37 | 1.73 | 1.13
[h]

Fiir die Windrichtungsverteilung wurden die langjdhrigen Mittelwerte der meteorologischen
Messstation Diepholz 1978-1990 (Winddaten fir Windenergienutzer, DWD 1996) [8] verwendet und
durch die Software WindPro [A] flur die Zusatzbelastung durch die neu geplanten WEA in
Betriebsstunden pro Jahr und Sektor umgerechnet. .

Windrichtungs
-sektor
Betriebs-
stunden pro
Jahr und
Sektor

N NNO | ONO (0] 0SO | SSO S SSW | WSW | W [WNW | NNW

356 | 334 | 537 | 749 | 559 | 385 | 683 |1'093(1'260(1'045| 769 | 501
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5 Ergebnisse der Schattenwurfberechnungen

Die Ergebnisse der Berechnungen auf Basis der in Abschnitt 4 aufgefiihrten Eingangsdaten sind im
Folgenden aufgefiihrt. Unter 5.1 wird dabei zunachst der Einwirkungsbereich der geplanten WEA
dargestellt. Auf Basis des Einwirkungsbereiches werden dann in Abschnitt 5.2 die Immissionsorte
identifiziert. Als ndchstes werden in Abschnitt 5.3.1 die Vor-, Zusatz- und Gesamtbelastungen an allen
Immissionsorten in je einer Ubersichtstabelle fiir jedes Schattenwurfkriterium dargestellt. Die
Abschnitte 5.3.2 bis 5.3.4 zeigen die Beschattungszeiten aller Kriterien in je einer Tabelle flr Vor-
Zusatz- und Gesamtbelastung. In Abschnitt 5.4 folgen dann graphische Darstellungen des
Schattenwurfs am Standort Swatte Poele.

5.1 Einwirkungsbereich der WEA

In den folgenden Schattenwurfkarten wird jeweils der Verlauf der 30 Std.-pro-Jahr oder der 30 Min.-
pro-Tag-Linie der zu erwartenden, astronomisch moglichen Beschattungszeiten fir die
Zusatzbelastung durch die geplanten WEA in schwarz dargestellt. AuRerhalb dieser Linien ist keine
Uberschreitung des jeweiligen Richtwertes durch die geplanten WEA zu erwarten.

In blau ist jeweils die Grenze des Beschattungsbereiches durch die geplanten WEA dargestellt.
Aullerhalb dieser Linien ist kein beweglicher Schattenwurf durch die geplanten WEA zu erwarten.

Ein Schattenwurfraster wurde mit einer ortlichen Auflésung von 20 m und zeitlichen Schrittweiten von
7 Tagen und 3 Minuten berechnet. Aus den so gewonnenen Daten interpoliert die Software WindPro
die Isolinien, die in Abbildung 2 und Abbildung 3 dargestellt sind.

Anhand der nachfolgenden Karten lassen sich somit diejenigen Gebadude identifizieren, die als
Immissionsorte in den folgenden Berechnungen berlicksichtigt werden missen.

L Y-
5
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Standort Swatte Poele

‘ Geplante WEA

* Benachbarte WEA
Einwirkungsbereich Schatten
w0 Std. /Jahr
= 30 Std. / Jahr

Abbildung 2: Einwirkungsbereich Schattenwurf, Kriterium Stunden pro Jahr
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Standort Swatte Poele -4 \
‘ Geplante WEA

* Benachbarte WEA
Einwirkungsbereich Schatten
=== 0 Min. / Tag A
— 30 Min./Tag A

Abbildung 3: Einwirkungsbereich Schattenwurf, Kriterium Minuten pro Tag
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5.2 Immissionsorte

Fiir die Berechnung des Schattenwurfs wurden insgesamt 45 Immissionsorte (I0) in der Nachbarschaft
der geplanten WEA festgelegt.

Aus Griinden der Ubersichtlichkeit werden in diesem Bericht nur diejenigen Gebiude als
Immissionsorte beriicksichtigt, fiir die im Rahmen einer Vorabberechnung Uberschreitungen oder
nahezu Ausschdpfung eines oder beider empfohlener Richtwerte festgestellt wurde.

Es wurde davon ausgegangen, dass sich auf dem Gelande des Gefliigelmastbetriebes westlich des
geplanten Parks keine standigen Arbeitsplatze befinden, daher wurden dort keine Immissionsorte
platziert. Im Rahmen eines Fachgespraches im staatlichen Umweltamt Schleswig [3] wurde eine
Begriffs-definition fiir zeitlich und ortlich wechselnde Arbeitsplatze vorgeschlagen. Ein Arbeitsplatz ist
hier-nach als standiger Arbeitsplatz definiert, wenn er zwei Stunden pro Tag besetzt ist.

Die Haufigkeit des beweglichen Schattenwurfs hangt nicht allein von der Entfernung eines
Immissionsortes, sondern auch von der Richtung des Immissionsortes zur jeweiligen WEA ab. Fir die
betreffenden Immissionsorte wurden die Berechnungen jeweils fiir diejenige Ecke der Gebaude auf
Kartengrundlage durchgefiihrt, fir die aufgrund |hrer Entfernung und Richtung zur WEA die groRte
Schattenwurfhaufigkeit durch die Zusatzbelastung zu erwarten ist.

In diesem Zusammenhang ist zu beachten, dass als Immissionsorte Wohn- und Arbeitsgebdude
betrachtet wurden, die Fenster aufweisen und somit fiir die vorliegende Schattenwurfprognose
relevant sind. Es ist anzumerken, dass eine Detailbegutachtung eines jeden Gebaudes (z.B. im Hinblick
auf die genaue Lage und Ausrichtung der Fenster, etc.) den Rahmen der Ortsbegehung lbersteigt. Es
muss daher davon ausgegangen werden, dass die unten angegebenen Koordinaten nicht immer die
hinsichtlich des Schattenwurfes relevante Fassade des jeweiligen Gebdudes wiedergeben.
Entsprechend sind auch die Berechnungsergebnisse mit Ungenauigkeiten behaftet.

Die Berechnung der Schattenwurfzeiten wurde fiir die betreffenden Immissionsorte jeweils fiir eine
Referenzhéhe von 2 m (iber dem Boden durchgefiihrt. Dies erfolgte mit einer héheren Auflésung als
bei der Erstellung der Schattenwurfkarten in Abschnitt 5.1. Der Schattenwurf wurde fiir die den
geplanten Windenergieanlagen nachstgelegene Ecke des Gebdudes mit zeitlichen Schrittweiten von

Die Lagekoordinaten und weitere Angaben Uber den gewdhlten Immissionsort enthalt Tabelle 3. In
Abbildung 4 sind die Positionen der erfassten Immissionsorte und die WEA-Standorte dargestellt. Die
Ergebnisse der durchgefiihrten Berechnungen sind fiir alle beriicksichtigten Immissionsorte (10) in den
folgenden Abschnitten aufgefihrt.
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Koordinaten (UTM ETRS89 Zone 32) . . Imm|ss"|ons-
10-Nr. Bezeichnung / Beschreibung orth6he

Rechtswert Hochwert [m]

1 405'114 5'824'082 _ 2m
2 405'204 5'824'086 _ 2m
3 405'215 5'824'056 _ 2m
4 405'348 5'824'053 _ 2m
5 405'399 5'823'970 _ 2m
6 405'629 5'823'988 _ 2m
7 405'778 5'824'210 I 2m
8 405'433 5'824'570 I 2m
9 405'869 5'824'668 _ 2m
10 406'680 5'824'543 _ 2m
11 406'940 5'824'495 _ 2m
12 407'035 5'824'440 _ 2m
13 406'919 5'824'248 _ 2m
14 407'036 5'824'178 _ 2m
15 407'179 5'824'143 _ 2m
16 407'264 5'824'468 _ 2m
17 407'362 5'824'467 _ 2m
18 407'144 5'824'684 _ 2m
19 407'161 5'824'793 _ 2m
20 407'222 5'824'831 _ 2m
21 407'462 5'823'962 _ 2m
22 407'436 5'823'981 _ 2m
23 407'447 5'823'998 I 2m
24 407'455 5'824'022 _ 2m
25 407'467 5'824'043 _ 2m
26 407'488 5'824'103 _ 2m
27 407'512 5'824'152 _ 2m
28 407'486 5'823'986 _ 2m
29 407'494 5'824'013 . 2m
30 407'515 5'824'033 [ ] 2m
31 407'529 5'824'059 _ 2m
32 407'540 5'824'099 _ 2m
33 407'562 5'824'131 _ 2m
34 407'581 5'824'172 _ 2m
35 407'590 5'824'202 _ 2m
36 407'603 5'824'223 I 2m
37 407'609 5'824'246 _ 2m
38 407'509 5'824'256 _ 2m
39 407'513 5'824'304 _ 2m
40 407'537 5'824'328 _ 2m
41 407'561 5'824'347 _ 2m
42 407'499 5'824'359 _ 2m
43 407'521 5'824'383 _ 2m
44 407'721 5'824'117 _ 2m
45 407'843 5'823'973 I 2m

Tabelle 3: Ubersicht Immissionsorte
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Standort Swatte Poele

’ Geplante WEA

* Benachbarte WEA | \
®  Immissionsorte

Abbildung 4: Lage der betrachteten Immissionsorte, der neu geplanten WEA, der benachbart
geplanten WEA und der bereits bestehenden WEA am Standort Swatte Poele

IO 02

@003 ‘ :.o 04

® Immissionsorte |\

Abbildung 5:Immissionsorte, Detail Neuengraben

16/151 a UL company



DEWI-GER-WP15-04513-02.01

- @ cm— - e

Baeh

@® Immissionsorte

Abbildung 6: Immissionsorte, Detail Vechtel

Immissionsorte

Abbildung 7: Immissionsorte, Detail Im Felde und Strickamp
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5.3 Tabellarische Zusammenfassung der Berechnungsergebnisse

Im Folgenden werden Vor-, Zusatz- und Gesamtbelastungen an allen Immissionsorten zunachst in je
einer Ubersichtstabelle fiir verschiedene Schattenwurfkriterien dargestellt. In den Abschnitten 5.3.2
bis 5.3.4 folgen dann Ubersichtstabellen fiir alle Schattenwurfkriterien getrennt nach Vor- Zusatz und
Gesamtbelastung. Uberschreitungen eines gemiR [1] empfohlenen Richtwertes sind dabei rot
markiert.

5.3.1 Schattenwurfzeiten fiir Vor-, Zusatz- und Gesamtbelastung, Ubersicht je Kriterium

In den folgenden Ubersichtstabellen sind die Zeiten fiir Vor- Zusatz- und Gesamtbelastung jeweils fiir
die Kriterien "Mogliche Beschattungstage pro Jahr", "Astronomisch mogliche Beschattungszeiten [Std.
pro lJahr)", "Meteorologisch wahrscheinliche Beschattungszeiten [Std. pro Jahr]" und maximal
mogliche Beschattungszeit an einem Beschattungstag [Stunden pro Tag)" dargestellt.
Uberschreitungen der jeweiligen Richtwerte sind dabei rot markiert. Die empfohlenen Richtwerte
gemall [1] beziehen sich dabei nur auf die beiden Kriterien "Astronomisch mogliche
Beschattungszeiten [Std. pro Jahr]" und "maximal mogliche Beschattungszeit an einem
Beschattungstag [Stunden pro Tag]".
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Mogliche Beschattungstage pro Jahr

Immissionspunkt Vorbelastung Zusatzbelastung Gesamtbelastung
101 0 116 116
10— 0 129 129
o8] 0 | 0 132 132
104 0 163 163
IOS_ 0 162 162
106 0 192 192
107 0 151 151
108| 0 113 113
109 0 84 84
jojly | 0 110 110
o | 0 125 125
O 0 108 108
bkl | 0 136 136
I014_ 0 149 149
015 0 156 156
o150 0 103 103
iy | 0 108 108
ot | 0 107 107
ot | 0 96 96
20 0 94 94
1021 70 151 177
I022_ 64 164 175
023 60 169 173
22N 56 170 170
(OS] | 54 168 168
026N 42 159 159
lobyf | 34 155 155
023N 68 148 172
029N 64 152 170
IO30_ 62 149 166
O3l 58 152 162
O3 52 159 159
O33N 48 156 156
O3 40 153 153
O3S 36 93 129
103 32 92 124
037 26 94 120
I038_ 0 108 108
O399 0 114 114
o8y | 0 114 114
g | 0 112 112
o8y | 0 128 128
o8] | 0 126 126
% | 50 81 131
45 89 73 162

Die moglichen Beschattungstage pro Jahr stellen nicht die Basis fiir einen der in [1] empfohlenen

Richtwerte dar, daher wurden innerhalb dieser Tabelle keine Uberschreitungen markiert.
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Astronomisch magliche Beschattungszeiten [Stunden pro Jahr]

Immissionspunkt

Vorbelastung

Zusatzbelastung

Gesamtbelastung

101 0:00 31:19 31:19
A W 0:00 36:56 36:56
103 0:00 37:26 37:26
104 0:00 50:38 50:38
o8] =00 ] 0:00 54:37 54:37
106 0:00 86:41 86:41
107 0:00 86:07 86:07
0:00 42:04 42:04

0:00 38:57 38:57

0:00 79:36 79:36

0:00 56:22 56:22

0:00 42:19 42:19

0:00 62:39 62:39

0:00 68:07 68:07

0:00 65:19 65:19

0:00 30:15 30:15

0:00 32:40 32:40

0:00 37:09 37:09

0:00 31:05 31:05

0:00 28:57 28:57

23:41 44:53 68:34

22:52 48:23 71:15

21:30 48:12 69:42

19:37 48:35 68:12

17:58 48:02 66:00

12:15 46:50 59:05

8:18 44:54 53:12

22:23 42:47 65:10

21:14 42:47 64:01

20:03 41:16 61:19

18:39 40:59 59:38

15:39 41:54 57:33

13:40 40:47 54:27

10:41 40:01 50:42

8:19 25:39 33:58

7:04 25:14 32:18

4:55 25:02 29:57

0:00 30:47 30:47

0:00 31:36 31:36

0:00 30:38 30:38

0:00 29:21 29:21

0:00 36:30 36:30

0:00 35:33 35:33

11:02 20:39 31:41

23:13 17:18 40:31
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Meteorologisch wahrscheinliche Beschattungszeiten [Stunden pro Jahr]
Immissionspunkt Vorbelastung Zusatzbelastung Gesamtbelastung
Ol 0:00 5:00 4:58
102 0:00 5:48 5:45
e8] ] 0:00 6:00 5:57
o7 ] 0:00 7:48 7:45
105 0:00 9:04 9:00
0:00 14:34 14:27
0:00 11:30 11:25
0:00 4:31 4:29
0:00 3:48 3:46
0:00 9:22 9:18
0:00 7:56 7:53
0:00 6:38 6:35
0:00 10:36 10:32
0:00 10:54 10:49
0:00 9:55 9:51
0:00 4:37 4:35
0:00 4:41 4:39
0:00 4:36 4:34
0:00 3:34 3:33
0:00 3:18 3:16
2:29 7:47 10:15
2:20 8:07 10:26
2:11 7:57 10:07
1:58 7:46 9:43
1:47 7:32 9:18
1:11 7:00 8:09
0:48 6:34 7:19
2:20 7:19 9:38
2:11 7:08 9:18
2:03 6:48 8:50
1:53 6:36 8:28
1:33 6:25 7:57
1:20 6:07 7:26
1:02 5:53 6:53
0:48 4:18 5:05
0:40 4:13 4:52
0:28 4:09 4:35
0:00 4:56 4:54
0:00 4:53 4:51
0:00 4:41 4:39
0:00 4:29 4:27
0:00 5:13 5:11
0:00 5:02 5:00
1:12 3:46 4:58
2:37 3:27 6:05
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Die meteorologisch wahrscheinlichen Beschattungszeiten stellen nicht die Basis fiir einen der in [1]
empfohlenen Richtwerte dar, daher wurden innerhalb dieser Tabelle keine Uberschreitungen
markiert.

Weiterhin ist anzumerken, dass die Software WindPro fir einige 10 eine kleinere meteorologische
Beschattungsdauer fiir die Gesamtbelastung berechnet als fiir die Zusatzbelastung (Beispiel: |10 1). Der
Grund hierfir ist, dass WindPro bei der Berechnung der Betriebsstunden entweder eine Uber alle
einbezogenen WEA-Typen gemittelte Leistungskurve verwendet, oder aber die Betriebsstunden fir
jeden Anlagentyp zwar einzeln ermittelt, jedoch dann gemittelte Betriebsstunden bei der Berechnung
der meteorologischen Wahrscheinlichkeit verwendet. Daher sind die durch WindPro berechneten
meteorologisch wahrscheinlichen Beschattungszeiten mit einer héheren Unsicherheit behaftet je
mehr WEA-Typen in die jeweilige Berechnung einbezogen werden.
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Maximal mogliche Beschattungszeit an einem Beschattungstag [Stunden pro Tag]
Immissionspunkt Vorbelastung Zusatzbelastung Gesamtbelastung
o 00 0:00 0:24 0:24
102 0:00 0:25 0:25
[e5] = 0:00 0:25 0:25
oz 0:00 0:29 0:29
105 0:00 0:31 0:31
0:00 0:40 0:40
0:00 0:47 0:47
0:00 0:29 0:29
0:00 0:38 0:38
0:00 0:49 0:49
0:00 0:39 0:39
0:00 0:36 0:36
0:00 0:46 0:46
0:00 0:40 0:40
0:00 0:33 0:33
0:00 0:28 0:28
0:00 0:26 0:26
0:00 0:29 0:29
0:00 0:27 0:27
0:00 0:26 0:26
0:24 0:26 0:44
0:24 0:26 0:42
0:24 0:26 0:42
0:23 0:25 0:40
0:23 0:25 0:39
0:20 0:25 0:36
0:18 0:24 0:35
0:23 0:25 0:42
0:23 0:25 0:40
0:22 0:24 0:40
0:21 0:24 0:38
0:21 0:24 0:37
0:20 0:23 0:35
0:19 0:23 0:33
0:17 0:22 0:22
0:16 0:22 0:22
0:13 0:22 0:22
0:00 0:24 0:24
0:00 0:24 0:24
0:00 0:23 0:23
0:00 0:23 0:23
0:00 0:23 0:23
0:00 0:23 0:23
0:18 0:21 0:21
0:19 0:20 0:20
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5.3.2 Vorbelastung

Die Berechnung des Schattenwurfs fiir den Standort Swatte Poele durch die bestehenden WEA ergab
die nachfolgend dargestellten Schattenwurfzeiten.

Die empfohlenen Richtwerte werden an keinem der betrachteten Immissionsorte ausgeschopft oder

Uberschritten.

. . o Meteorologisch Maximal mégliche
Immissionspunkt Mégliche Astronomisch mo.gllche wahrscheinliche Beschattungszeit an
Beschattungstage Beschattungszeiten 3 i
Beschattungszeiten einem Beschattungstag
pro Jahr (Stunden / Jahr) (Stunden / Jahr) (Stunden / Tag)
IOl_ 0 0:00 0:00 0:00
I 0 | 0 0:00 0:00 0:00
o | 0 0:00 0:00 0:00
104 0 0:00 0:00 0:00
oS 0 0:00 0:00 0:00
&g 0 0:00 0:00 0:00
IO7_ 0 0:00 0:00 0:00
I @0 | 0 0:00 0:00 0:00
I 0000000 | 0 0:00 0:00 0:00
1010 0 0:00 0:00 0:00
IOll_ 0 0:00 0:00 0:00
lehbl ] 0 0:00 0:00 0:00
o€ | 0 0:00 0:00 0:00
O 0 0:00 0:00 0:00
IOlS_ 0 0:00 0:00 0:00
O16 0 0:00 0:00 0:00
oy | 0 0:00 0:00 0:00
I018_ 0 0:00 0:00 0:00
ot | 0 0:00 0:00 0:00
1020 0 0:00 0:00 0:00
021 70 23:41 2:29 0:24
I022_ 64 22:52 2:20 0:24
023 60 21:30 2:11 0:24
lopl | 56 19:37 1:58 0:23
1025 54 17:58 1:47 0:23
I026_ 42 12:15 1:11 0:20
lopyf | 34 8:18 0:48 0:18
023 68 22:23 2:20 0:23
1029 64 21:14 211 0:23
1030 62 20:03 2:03 0:22
1031 58 18:39 1:53 0:21
1032 52 15:39 1:33 0:21
IO33_ 48 13:40 1:20 0:20
103 40 10:41 1:02 0:19
O35 36 8:19 0:48 0:17
IO36_ 32 7:04 0:40 0:16
I037_ 26 4:55 0:28 0:13
o] | 0 0:00 0:00 0:00
loE | 0 0:00 0:00 0:00
IO40_ 0 0:00 0:00 0:00
41 0 0:00 0:00 0:00
(of¥ | 0 0:00 0:00 0:00
IO43_ 0 0:00 0:00 0:00
IO44_ 50 11:02 1:12 0:18
1045 89 23:13 2:37 0:19
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5.3.3 Zusatzbelastung

Die Berechnung des Schattenwurfs fiir den Standort Swatte Poele ergab die nachfolgend dargestellten
Schattenwurfzeiten durch die geplanten WEA.

An 38 Immissionsorten wird der Richtwert von 30 Std. pro Jahr lberschritten. An 10 Immissionsorten
wird der Richtwert von 30 Minuten pro Tag Uberschritten.

. : . Meteorologisch Maximal mégliche
Immissionspunkt Méeliche Astronomisch mo.gllche wabhrscheinliche Beschattungszeit an
Beschattungstage Beschattungszeiten ) .
Beschattungszeiten einem Beschattungstag
pro Jahr (Stunden / Jahr) (Stunden / Jahr) (Stunden / Tag)

Ol 116 31:19 5:00 0:24
Y 000 | 129 36:56 5:48 0:25
IO3_ 132 37:26 6:00 0:25
IO4_ 163 50:38 7:48 0:29
OSHIEEE 162 54:37 9:04 0:31
o ] 192 86:41 14:34 0:40
107 151 86:07 11:30 0:47
e 0 | 113 42:04 4:31 0:29
090 | 84 38:57 3:48 0:38
OO 110 79:36 9:22 0:49
IOll_ 125 56:22 7:56 0:39
I012_ 108 42:19 6:38 0:36
O 136 62:39 10:36 0:46
101 149 68:07 10:54 0:40
IOIS_ 156 65:19 9:55 0:33
I016_ 103 30:15 4:37 0:28
(Y ] 108 32:40 4:41 0:26
lopt | 107 37:09 4:36 0:29
|019_ 96 31:05 3:34 0:27
1020 94 28:57 3:18 0:26
1021 151 44:53 7:47 0:26
1022 164 48:23 8:07 0:26
I023_ 169 48:12 7:57 0:26
I024_ 170 48:35 7:46 0:25
OS5 168 48:02 7:32 0:25
IO25 159 46:50 7:00 0:25
I027_ 155 44:54 6:34 0:24
1028 148 42:47 7:19 0:25
O 152 42:47 7:08 0:25
[o£y | 149 41:16 6:48 0:24
IO31_ 152 40:59 6:36 0:24
1032 159 41:54 6:25 0:24
O33N 156 40:47 6:07 0:23
O3 153 40:01 5:53 0:23
1035 93 25:39 4:18 0:22
IO36_ 92 25:14 4:13 0:22
(oE¥ = | 94 25:02 4:09 0:22
1038 108 30:47 4:56 0:24
1039 114 31:36 4:53 0:24
IO40_ 114 30:38 4:41 0:23
1041 112 29:21 4:29 0:23
02 128 36:30 5:13 0:23
IO43_ 126 35:33 5:02 0:23
1044 81 20:39 3:46 0:21
C4S I 73 17:18 3:27 0:20
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5.3.4 Gesamtbelastung

Die Berechnung des Schattenwurfs fiir den Standort Swatte Poele ergab die nachfolgend dargestellten
Beschattungzeiten der Immissionsorte (10). An 42 Immissionsorten wird der Richtwert von 30 Std. pro
Jahr Gberschritten und an 3 Immissionsorten nahezu ausgeschépft. An 24 Immissionsorten wird der
Richtwert von 30 Minuten pro Tag Uberschritten.

. ; L Meteorologisch Maximal mogliche
L. Mogliche Astronomisch mogliche e )
Immissionspunkt _ wahrscheinliche Beschattungszeit an
Beschattungstage Beschattungszeiten ., .
Beschattungszeiten einem Beschattungstag
pro Jahr (Stunden / Jahr) (Stunden / Jahr) (Stunden / Tag)
Ol 116 31:19 4:58 0:24
Y 0000 | 129 36:56 5:45 0:25
lo] ] 132 37:26 5:57 0:25
‘N 163 50:38 7:45 0:29
oS 162 54:37 9:00 0:31
o ] 192 86:41 14:27 0:40
oy | 151 86:07 11:25 0:47
e 00 | 113 42:04 4:29 0:29
e 00 | 84 38:57 3:46 0:38
oy | 110 79:36 9:18 0:49
1011 125 56:22 7:53 0:39
ol | 108 42:19 6:35 0:36
k] | 136 62:39 10:32 0:46
& 149 68:07 10:49 0:40
1015 156 65:19 9:51 0:33
1016 103 30:15 4:35 0:28
o)y 108 32:40 4:39 0:26
1013 107 37:09 4:34 0:29
ot | 96 31:05 3:33 0:27
leply | 94 28:57 3:16 0:26
1021 177 68:34 10:15 0:44
1022 175 71:15 10:26 0:42
1023 173 69:42 10:07 0:42
102 170 68:12 9:43 0:40
1025 168 66:00 9:18 0:39
026 159 59:05 8:09 0:36
1027 155 53:12 7:19 0:35
lopzsf | 172 65:10 9:38 0:42
lopE] | 170 64:01 9:18 0:40
1030 166 61:19 8:50 0:40
031 162 59:38 8:28 0:38
1032 159 57:33 7:57 0:37
1033 156 54:27 7:26 0:35
103 153 50:42 6:53 0:33
O3S 129 33:58 5:05 0:22
103 124 32:18 4:52 0:22
1037 120 29:57 4:35 0:22
leEf | 108 30:47 4:54 0:24
ek | 114 31:36 4:51 0:24
ey | 114 30:38 4:39 0:23
1041 112 29:21 4:27 0:23
lef¥ | 128 36:30 5:11 0:23
leZE] | 126 35:33 5:00 0:23
% 131 31:41 4:58 0:21
leZS | 162 40:31 6:05 0:20
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5.4 Graphische Darstellungen der Schattenwurfhaufigkeiten

5.4.1

Schattenwurfkarten

In den Schattenwurfkarten wird jeweils der Verlauf der 30-Minuten-pro-Tag-Linie oder der 30-
Stunden-pro-Tag-Linie der zu erwartenden, astronomisch moglichen Beschattungszeiten dargestellt.
Aullerhalb dieser Linien wird der entsprechende Richtwert nicht erreicht oder (iberschritten. Das
farbige Schattenwurfraster der Graphiken wurde — abweichend von den Parametern der detaillierten
Berechnung an den Immissionsorten- mit einer Ortlichen Auflosung von 20m und zeitlichen
Schrittweiten von 7 Tagen und 3 Minuten berechnet.

Die Berechnung der Schattenwurfkarten erfolgte mit dem Programm WindPRO [A], die kartografische

Bearbeitung wurde mit der GIS-Software ArcGIS [B] durchgefiihrt.

Die folgende Abbildung 8 zeigt die maximale mogliche Beschattungszeit an einem Tag als Farbraster
sowie die 30-Minuten-pro-Tag-Linie. Im Anhang unter 7.3 sind die Schattenwurfkarten fiir beide

Richtwerte flir Vor- Zusatz- und Gesamtbelastung dargestellt.

L 2

Standort Swatte Poele

Geplante WEA

Benachbarte WEA
Immissionsorte

£ G
f

0 Min. / Tag
30 Min. /Tag

o Kal

0-10 Min. / Tag
10-20 Min. /Tag
20-30 Min. /Tag
30-50 Min. /Tag
50-100 Min. /Tag
100-250 Min. /Tag
>250 Min. /Tag

\ N\ it

(..,>(—'

Abbildung 8: Schattenwurf Gesamtbelastung, Kriterium 30 Minuten pro Tag
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5.4.2 Graphische Kalender der astronomisch moglichen Beschattung

In den nachfolgenden Abbildungen ist der Anteil der Beschattungszeiten der einzelnen WEA an den
betrachteten Immissionsorten dargestellt.
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5.4.3 Graphische Kalender der astronomisch moglichen Beschattung pro WEA

In den nachfolgenden Abbildungen ist fiir jede der geplanten WEA graphisch dargestellt zu welchen
Zeitraumen die verschiedenen Immissionsorte durch die jeweilige WEA beschattet werden.

Da WEA 11 an keinem der betrachteten Immissionsorte beweglichen Schattenwurf verursacht, wird
fiir diese WEA kein graphischer Kalender dargestellt.
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6 Zusammenfassung der Ergebnisse

Im Rahmen einer Windparkplanung am Standort Swatte Poele ist von DEWI eine
Schattenwurfprognose fir finf geplante WEA des Typs Senvion 3.2M 122 NES durchgefiihrt worden.
Als WEA-Kenndaten wurden die Angaben des Herstellers zu Grunde gelegt, die Koordinaten der neu
geplanten WEA wurden vom Auftraggeber (ibermittelt. Bei den Berechnungen wurden sechs weitere
WEA als Vorbelastung beriicksichtigt.

Es wurden folgende Berechnungskriterien fir die Ermittlung der astronomisch moglichen
Beschattungszeiten verwendet:

e Beschattungsbereich der WEA gemiR 20%-Uberdeckungskriterium
e Minimale relevante Sonnenhdhe Uber Horizont von 3°
e Tage zwischen Berechnungen: 1 Tag

e Berechnungszeitsprung: 1 Minute

An 42 Immissionsorten wird der Richtwert von 30 Std. pro Jahr Gberschritten und an 3 Immissionsorten
nahezu ausgeschopft. An 24 Immissionsorten wird der Richtwert von 30 Minuten pro Tag
Uberschritten.

6.1 Erlauterungen

Im Hinblick auf die Bewertung der berechneten Beschattungszeiten an den Gebduden in der
Umgebung der geplanten Windenergieanlagen kann folgendes gesagt werden:

Es existieren derzeit keine rechtsverbindlichen Immissionsgrenzwerte fir den periodischen
Schattenwurf von Windenergieanlagen. GemaR den Hinweisen des Landerausschusses fir
Immissionsschutz [1] wird ein Richtwert von 30 Stunden pro Jahr (astronomisch mdgliche
Beschattungsdauer) sowie 30 Minuten pro Tag fir die maximale Beschattungszeit von
Immissionsorten empfohlen. Grundsatzlich obliegt jedoch die Festlegung der zuldssigen
Beschattungsdauer bis zu einer rechtsverbindlichen bundesweiten Regelung den
Genehmigungsbehorden.

Grundsatzlich sind fir die Reduzierung von Beschattungszeiten an Immissionsorten programmierbare
Abschaltautomatiken fir Windenergieanlagen erhaltlich, welche zu den Uhrzeiten mit moglicher
Schattenwurfbeeintrachtigung und gleichzeitig vorhandener Sonneneinstrahlung aktiviert werden. Bei
der Programmierung der Abschaltzeiten sind jedoch die Unsicherheiten der Schattenwurfberechnung
in Betracht zu ziehen. Diese liegen im Wesentlichen in

e der Ungenauigkeit der Koordinaten der Anlagenstandorte,
e der Ungenauigkeit der Koordinaten der Immissionsorte.

Die Genauigkeit der Schattenwurfberechnung kann ggf. durch eingemessene Héhen bzw. Koordinaten
erhoht werden. Unabhangig davon ist zu beachten, dass zu unterschiedlichen Tageszeiten (d. h., z. B.
bei Sonne im Osten oder Sonne im Westen) jeweils eine andere Seite eines Wohngebaudes hinsichtlich
des Schattenwurfs relevant sein kann, so dass u. U. verschiedene Koordinaten fiir das betroffene
Gebaude anzusetzen sind. Eventuell missen weitere Immissionsorte, z.B. benachbarte Gebaude, bei
der Programmierung der Schattenzeiten berlicksichtigt werden. Derartige Details (ibersteigen jedoch
den Rahmen einer normalen Ortsbegehung, wie sie im Rahmen der Bearbeitung dieses Projektes
durchgefihrt wurde.
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Unter Bericksichtigung der Koordinaten und Abmessungen in den Abschnitten 4 und 5.2 ergaben
Berechnungen fir vier aufeinanderfolgende Referenzjahre, dass die jahrlichen Beschattungszeiten an
Immissionsorten mit Beschattungszeiten zum Jahreswechsel fiir das Schaltjahr 2016 um bis zu 53
Minuten hoher ausfielen, als fir die anderen betrachteten Jahre. An den Immissionsorten ohne
Beschattungszeiten zum Jahreswechsel fielen die Unterschiede mit +/- 18 Minuten pro Jahr deutlich
geringer aus. Durch die Berlicksichtigung aller Immissionsorte mit maximalen jahrlichen
Beschattungszeiten bis zu 28:57 Stunden im Jahr und die Berticksichtigung des Schaltjahres 2016 kann
davon ausgegangen werden, dass alle Immissionsorte, an denen der empfohlene Richtwert fir die
jahrliche Beschattung ausgeschopft wird, erfasst sind.

Fiir das Schattenwurfkriterium maximale Beschattungszeit fiir einen Beschattungstag fallen die
Unterschiede zwischen verschiedenen Referenzjahren mit +/- einer Minute gering aus. Durch die
Bericksichtigung aller Immissionsorte mit maximalen taglichen Beschattungszeiten bis zu 29 Minuten
pro Tag kann davon ausgegangen werden, dass alle Immissionsorte, an denen der empfohlene
Richtwert fir die tagliche Beschattung ausgeschopft wird, erfasst sind.

Die berechneten Zeiten der astronomisch moglichen Beschattungszeiten kdnnen nur bei wolken- bzw.
dunstfreiem Himmel und unginstigster Rotorstellung (Rotor senkrecht zur Richtung Sonne -
Betrachter) erreicht werden. Angesichts der zu erwartenden Beschattungszeiten unter
Bericksichtigung der tatsachlichen Sonnenscheindauer und der Windrichtungsverteilung reduzieren
sich die Beschattungszeiten jedoch deutlich.

Mogliche Sichteinschrankungen durch Bewuchs wurden hier nicht bericksichtigt, da diese zum
beliebigen Zeitpunkt entfernt werden kénnen. Dadurch kann wahrend der Vegetationsperiode der
Sichtkontakt zu manchen Wohngebduden zu den Anlagenstandorten auch eingeschrankt werden,
wodurch die Beschattungszeiten weiter reduziert wirden. Es kann jedoch keine Aussage dariber
getroffen werden, inwieweit der derzeitige Bewuchs Uber die Betriebsjahre der Windenergieanlagen
bestehen bleibt.

Nicht beriicksichtigt in den Berechnungen der astronomisch moglichen Beschattungszeiten wurden
Anlagenstillstdnde z. B. bei Flaute oder starken Stiirmen. Durch diese Faktoren wirden die
wahrscheinlichen Abschattungszeiten weiter herabgesetzt werden.

Grundsatzlich kann dagegen die Betrachtung von Schattenwurf betroffener Flachen an den
Wohnhéausern (z. B. Terrassen- oder Fensterflichen) je nach GréRe zu hoheren Beschattungszeiten
fiihren als die hier durchgefiihrten Berechnungen fiir Betrachtungspunkte.

Die wesentlichen Ergebnisse der Schattenwurfberechnungen fiir die 45 berechneten Immissionsorte
sind in Abschnitt 5 zusammengefasst. Die genauen Beschattungszeiten fiir jeden Beschattungstag
kénnen einzeln fir jeden Immissionsort aus dem Kalender im Anhang entnommen werden.

DEWI weist darauf hin, dass die vorliegenden Berechnungen nur giiltig fir die in diesem Bericht in
Abschnitt 4 dargestellten Kenndaten der WEA sind. Erfahrungen zeigen, dass schon geringe
Anderungen der WEA-Koordinaten, |0-Koordinaten, Nabenhdhe und Rotordurchmesser zu starken
Verdnderungen der Beschattungszeiten am jeweiligen Betrachtungspunkt fiihren. Des Weiteren
wurde fur die Berechnung der Gebdudebestand verwendet, der dem geplanten Windpark am nachsten
liegt.

Die Ergebnisse wurden nach bestem Wissen und Gewissen und nach allgemein anerkannten Regeln
der Technik ermittelt. Das DEWI garantiert die neutrale und unabhangige Ermittlung der gewiinschten
Berechnungen.
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Hinweise:

Fur die prognostizierten Schattenwurfimmissionen ibernimmt die DEWI / die UL International GmbH
keine Gewahr.

6.2 Allgemeine Bemerkungen

Als Grundlage fiir die Ermittlungen dienten die Angaben des Auftraggebers sowie des WEA-Herstellers.
Die Ergebnisse wurden nach bestem Wissen und Gewissen und nach allgemein anerkannten Regeln
der Technik ermittelt. Es ist dabei zu beriicksichtigen, dass Daten, die nicht ausschlieBlich vom DEWI
verarbeitet werden, zwar - soweit moglich - Gberprift und plausibilisiert wurden, dass aber prinzipiell
keine Fehlerfreiheit garantiert werden kann.

Eine auszugsweise Vervielfiltigung dieses Berichts ist nur mit einer schriftlichen Genehmigung des
DEWI erlaubt. Die Ergebnisse des vorliegenden Berichts beziehen sich ausschlieBlich auf den
untersuchten Priifgegenstand.
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7 Anhang
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Abbildung 51: 1044, N
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DEWI

7.3 Detaillierte Schattenwurfkalender

101,

\Januar bis Juni

Voraussetzungen fiir die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf 20% Kriterium
Minimale relevante Sonnenhohe (iber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai |Juni
110839 108143 09.07 (4) | 07:17 07:51 {2) | 0705 07:38(1)| 0558 | 05:12
| 16:23 11711 8 09:15(4) | 18:06 22 0813 (2) | 2001 22 08:00(1)]20:53 |21:41
2108:39 jo8:11 |07:14 07:51 (2) | 0702 07:38 (1) | 05:57 | 05:11
| 16:24 117:13 118:07 22 0813(2)|2003 22 0800(1)]|2055 |[21:42
3108:39 108:10 |07:12 07:50 2) | 0700 07:38 (1) | 05:55 105:10
| 16:25 117:15 118:089 24 0814(2)|2005 22 (0800(1)|2057 |21:43
4108:39 | 08:08 107:10 07:49 (2) | 06:58 07:37 (1) | 05:53 1 05:09
| 16:26 117:16 11811 24 0813(2)|2006 22 07:59(1)|2058  |21:44
5108:39 108:07 107:08 07:50 (2) | 06:55 07:37 (1) | 0551 | 05:09
1 16:27 11718 11813 23 0813(2)|2008 21 0758(1)|2100 |2145
60839 | 08:05 107:05 07:50 (2) | 0653 07:38 (1) | 05:48 | 05:08
| 16:28 117:20 11815 22 0812(2)|20:10 20 07:58(1)|21:02  |21:46
7108:38 | 08:03 | 07:03 07:50 (2) | 06:51 07:38 (1) | 05:47 1 05:07
| 16:30 |117:22 118:17 21 08:11(2)]20:12 18  07:56(1)]21:04 |21:47
8]08:38 |08:01 | 07:01 0751 (2) | 0648 07:39 (1) | 05:45 1 05:07
| 16:31 117:24 11818 18 08:10(2)|2013 15 07:54(1)|21:05 |21:48
908:37 108:00 1 06:59 07:52 (2) | 06:46 07:41(1)| 0543 | 05:06
| 16:32 117:26 11820 17 08:09(2) 2045 11  07:52(1)|21:07  [21:49
10| 08:37 | 07:58 | 08:56 07:53 {2) | 06:44 07:44 (1) | 05:42 | 05:06
| 16:34 117:28 11822 13 08:06 (2) | 20:17 5 0749 (1)|21:09 |21:49
11| 08:36 10756 1 06:54 07:57 (2) | 06:41 10540 [ 05:06
| 16:35 117:30 |18:24 6 08:03(2)]20:19 |21:10 | 21:50
121 08:36 10754 | 06:52 | 0639 | 05:38 1 05:05
| 16:36 117:32 ]18:26 | 2020 |21:12 |21:51
13108:35 | 0752 | 06:49 | 0637 | 05:37 | 05:05
| 16:38 117:34 118:27 | 2022 |21:14  |2152
14]08:34 | 07:50 | 06:47 | 0635 | 05:35 | 05:05
| 16:39 11736 118:29 | 2024 12115  |21:52
15| 08:33 10748 08:15 (3) | 06:45 | 0632 10533 |05:04
| 16:41 11737 10  08:25(3) | 18:31 | 2026 12147 |2153
16| 08:33 09:05 (4) | 07:46 08:14 (3) | 06:42 | 0630 10532 |05:04
| 16:43 5 0910(4) 17839 12 08:26(3)]18:33 12027 12118 |2153
17 | 08:32 08:04 14} | 0744 08:13(3) | 06:40 | 0628 | 05:30 | 05:04
| 16:44 8 09:12(4)[1741 15 08:28(3)|18:35 12029 |2120 |2154
18 | 08:31 09:02 (4) | 07:42 08:12(3) | 06:38 | 0626 10529 | 05:04
[1646 11 09:13(4)|1743 16 08:28(3)|18:36 12031 121:21  |21:54
19| 08:30 09.:01 (4) | 07:40 08:12(3) | 06:35 | 0624 10527 | 05:04
|16:48 13  09:14(4)|1745 17 08:29(3) | 18:38 | 2033 12123 |2155
20| 08:29 0901 (4) | 07:38 08:11 (3) | 06:33 | 0621 10526 | 05:04
11649 14  09:15(4) {1747 18  08:29(3) | 18:40 12034 |21:24  |21:55
21]08:28 09:01 (4} | 07:36 08:11(3) | 06:31 10619 10524 | 05:04
| 16:51 15 09:16 {4} | 1749 17 08:228(3) | 18:42 | 2036 |21:26 |21:55
22| 08:27 09.:00 (4) | 07:34 08:11 (3) | 06:28 | 08:17 10523 |05:05
11653 16 09:16(4)|1751 17 08:28(3) | 18:43 12038 |2127  |21:55
23]08:25 0900 (4) | 07:32 08:12(3) | 068:26 | 06:15 | 05:22 | 05:08
| 16:54 17 09:17 {4} | 17:53 16 08:28(3) | 18:45 | 20:40 |21:28 121:55
24| 08:24 0901 (4) | 07:30 08:13{3) | 06:24 | 06:13 10521 | 05:05
|1656 17 09:18(4) [1754 14  08:27(3)} | 18:47 | 20:41 12130 |21:56
25| 08:23 09:01 (4} | 07:28 08:14 (3) | 08:21 | 06:11 10519 | 05:06
116:58 17 09:18(4)|1756 11  08:25(3) | 18:49 | 20:43 |2132  |2156
26 | 08:22 0901 (4) | 07:25 07:57 (2) | 06:19 10609 10518 | 05:06
[17:00 18 09:19(4)|1758 16 08:22(3) | 18:51 | 2045 12133 |21:56
27| 08:20 0901 (4) | 07:23 07:55(2) | 07:16 07:47 (1) | 0607 10517 | 05:06
117:02 17  09:18(4)[18:00 15 08:10(2) | 19:52 8 07:55(1) | 2047 12134 |21:58
28 08:19 0902 (4} | 07:21 07:54(2) | 07:14 07:44 (1) | 0605 10516 | 05:07
| 17:03 17 09:19 (4) | 18:02 18 08:12(2) | 19:54 13 0757 (1) | 2048 | 21:36 |21:55
29| 08:17 0903 (4) | 0719 07:53(2) | 07:12 07:41 (1) | 06:02 105145 | 05:07
117:05 15 09:18(4) [1804 20 0813(2)|1956 17 07:58 (1) | 2050 12137 |2155
30| 08:16 09:03 (4) | 107:09 07:40 (1) | 06:00 10514 | 05:08
117:07 14 09:17 (4} | 119:58 19 07:59 (1) | 2052 121:38 | 21:55
310815 0905 (4) | 107:07 07:39 (1) | 10513 |
[17:08 12 09:17 (4} | 11959 21 08:00 (1) | |2139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschaltung | 226 | 240 | 291 | 178 | |
Red Sonnenscheinwahrsch. | 0.16 | 0.25 | 0.28 | 0.35 | |
Reduktion Betriebsdaver | 084 1 0.94 ] 094 | 0.94 | ]
Reduktion Windrichtung | 0.56 | 0.61 | 063 | 0.67 | |
Gesamte Reduktion | 0.08 | 0.14 | 0.16 | 0.22 | |
Met.wahrsch Beschattung | 19 | 34 | a7 | 39 | |

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

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

Minuten mit Schatten

Zeitpunkt {SS:MM) Schattenanfang
Zeitpunkt {SS:MM) Schattenende

{WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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DEWI

101,

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110509 | 0546 | 06:37 10728 |07:23 108:45
12155 |2122  |20:18 | 19:07 | 17:00 11618
2105:09 | 0548 | 06:39 0742 (1) 0729 | 07:25 10817
12154  |21:20 |20:16 5 07:47 (1) | 1905 | 1658 11618
3105:10 | 0548 | 06:41 07:38 (1) | 07:31 08:32 (2) | 07:27 |08:18
|21:54  |21:18  |20:14 12 0750(1) [ 1903 11 08:43(2) | 16:56 11647
410511 0551 | 0642 07:36 (1) | 0733 08:30 (2) | 07-28 108:19
[21:54  |2117  [20:11 15 07:51(1)[1900 15 0845(2) | 16:54 116116
510512 |0553 | 06:44 07:34 (1) | 07:35 08:28 (2) | 07:30 108:21
[21:53  |2145  |20:09 19 0753(1) (1858 18 0846 (2) | 1653 116116
6]0513  |0554 | 06:46 07:34 (1) | 0736 08:27 (2) | 07:32 |08:22
12152 |21113  |20:07 20 0754(1)|1856 20 0847 (2)| 1651 11615
710513 | 05:56 | 06:47 07:32 (1) | 0738 08:25 (2) | 07:34 |08:23
| 21:52 121:11 120:04 21 07:53(1)| 1853 22 0847 (2)| 16149 |16:15
810514 | 05:57 | 06:49 07:32 (1) | 0740 08:25 (2) | 07:36 | 08:25
12151 |21:09 2002 22 0754 (1) 1851 23 0848 (2)| 16:47 116:15
905:15 |1 05:59 | 06:51 07:31 (1) | 0742 08:25 (2) | 07:38 108:26
|2151  |21:07  |20:00 22 0753(1)|1849 23 0848 (2) | 16:46 116114
1010516  |06:01  |06:52 07:31 (1) | 07:43 08:24 (2) | 07:40 j08:27
12150  |21:05 [1957 22 0753(1)|1847 24 0848 (2) | 16:44 116:14
11]05:18  |06:02 | 06:54 07:31 (1) | 07:45 08:25 (2) | 07:41 08:37 (4) | 08:28
| 21:49 |121:03 | 19:55 22 07:53(1)| 1844 22 0847 (2)|16:42 9 08:46(4)]16:14
1210519 | 06:04 | 06:56 07:30 (1) | 0747 08:25 (2) | 07:43 08:36 (4) | 08:29
|21:48 |21:02 119:53 21 07:51 (1) | 1842 22 0847(2)|16:41 11 08:47 (4) | 16:14
13| 05:20 | 06:06 | 08:57 07:31 (1) | 0749 08:24 (2) | 07.45 08:35 (4) | 08:30
12147  |2100 |1950 20 07:51(1)|1840 21 0845(2)|16:39 14 08:49 (4) | 16:14
1410521  |0607 | 0659 07:31 (1) | 07:50 08:25 (2) | 07:47 08:35 (4) | 08:31
|21:46  |2057 [19:48 18 0749(1) [1838 19 0844 (2) 1638 15 08:50 {4) | 1614
15]0522  |06:08  |07:01 07:33 (1) | 07:52 08:26 (2) | 07:49 08:34 (4) | 08:32
|21:45  |2055 [19:45 14 0747(1)[1835 17 0843(2)|16:36 16 08:50 (4) | 16:14
16| 05:23 | 06:11 | 07:02 07:35 (1) | 0754 08:28 (2) | 07:50 08:34 (4) | 08:33
|21:44 120:53 | 19:43 9 0744(1)]1833 13 08:41(2)| 16:35 17 08:51 (4) | 16:14
17| 05:25 | 06:12 | 07:04 | 07:56 08:31 (2) | 07:52 08:34 (4) | 08:34
|21:43 | 20:51 | 18:41 | 1831 15 0855(3) ] 16:33 17  08:51 (4) | 16:14
1810526 | 06:14 | 07:06 | 07:57 08:45 (3) | 07:54 08:34 (4) | 08:35
12142  |2049 |19:38 11829 12 0857(3)|16:32 18 08:52(4) | 16114
19(0527  |06:16 | 07:07 | 07:59 08:43 (3) | 07:56 08:35 (4) | 08:35
12141  |2047 |19:38 11826 15 08:58(3)|16:31 17 08:52(4) | 1614
2010529 | 0647 | 07:09 | 08:01 08:43 (3) | 07:57 08:35 (4) | 08:36
|21:40  |2045 | 19:34 |1824 16 0859 (3)| 16290 17 08:52(4) | 1615
210530 0619  [O7:11 10803 08:42 (3) | 07:59 08:36 (4) | 08:36
121:38 | 20.43 | 19:31 | 1822 17 0859 (3)| 16:28 16 08:52 (4) | 16:15
22(0531 0621  |07:12 | 08:05 08:41 (3) | 08:01 08:37 (4) | 08:37
12137 |20:41  |19:29 11820 18 0859 (3)| 1627 15 08:52(4) | 16:16
23105833 |0622 | 07:14 | 08:06 08:41 (3) | 08:02 08:38 (4) | 08:38
|21:36 | 20:38 119:26 | 18:18 17 0858 (3) | 16:26 14 08:52 (4) | 16:16
240584 |0624 |07:16 | 0808 08:41 (3) | 08.04 08:38 (4) | 08:38
12134 |2036 | 19:24 11816 17 08:58(3)|16:25 13 08:51 (4) [16:17
250586 |0626 | 0718 | 08:10 08:41 (3) | 08:06 08:40 (4) | 08:38
|21:33  |20:3¢ | 1922 11814 17 08:58(3)|1624 11 0851 (d) [ 1617
2610537 |0627  |07:19 | 08:12 08:42 (3) | 08:07 08:42 (4) | 08:39
12131 |2082  |19:19 11812 15 0857 (3)] 16:23 8 0850(4)|16:18
2710589 |0629 |07:21 | 08:14 08:43 (3) | 08:09 08:44 (4) | 08:39
12130 |20:30 | 19:17 11840 12 0855 (3) | 16:22 5 08:49(4) | 16:19
28| 05:40 | 06:31 |07:23 | 08:16 08:45 (3) | 08:11 |08:3%
|21:28 | 20:27 | 19:15 | 18:08 8 0853 (3)]16:21 |16:20
29|0542 | 06832  |07:24 | 08:17 | 08:12 | 08:38
12127  |2025  |19:12 | 1806 | 16:20 116:21
300543 | 0634 |07:26 |107:19 | 08:14 | 08:38
]2125 |2023  |19:10 | 17:04 | 16:19 116:21
31[0545 0636 | 1 07:21 | 108:39
|2123  |2021 | | 17:02 | |16:22
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 262 | 449 | 233 |
Red.Sonnenscheinwahrsch, | | | 034 | 0.32 | 020 1
Reduktion Betriebsdaver | | | 094 | 0.94 | 094 |
Reduktion Windrichlurg | | | 067 | 0.61 | 0.56 |
Gesamte Reduktion | | | 0.21 | 0.18 | 0.10 |
Met.wahrsch.Beschattung | | | 56 | 80 | 24 |

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

der Matrix wiedergegeben (S

Minuten mit Schatten

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

zeit wie B

gIpanty.

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI

102, S Januar bis Juni
Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:
Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute

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

1]08:39 10843 107:17 07:57 (2) | 0705 07:39 (1) | 0558 | 05:12

| 16:23 11711 | 18:06 24  08:21(2) | 20101 23 08:02 (1)) 20:53 | 21:41

2108:39 |o8:11 107:14 07:57 (2) | 0702 07:39 (1) | 05:57 | 05:11

| 16:24 11713 118:07 25 0822(2)|2003 24 08:03(1)]|2055 [21:42

308:39 |08:10 |07:12 07:57 (2) | 07:00 07:33 (1) | 05:55 105:10

| 16:25 11715 |18:08 25 0822(2)|2005 24 08:03(1)]2057 2143

4108:39 | 08:08 1 07:10 07:56 (2) | 06:58 07:38 (1) | 05:53 | 05:09

| 16:26 117:16 [18:11 24 0820(2)|2006 24 0802(1)|2059 |21:44

5108:39 1 08:06 107:08 07:57 (2) | 0655 07:38 (1) | 0551 | 05:09

| 16:27 117:18 118113 23 08:20(2)|2008 24 0802(1)|2100 |2145

608:39 1 08:05 1 07:05 07:58 (2) | 0653 0738 (1) | 0549 | 05:08

| 16:28 |17:20 118:15 21 0819 (2) | 20:10 23 0801 (1)]|21:02 |21:486

708:38 | 08:03 | 07:03 07:58 (2) | 0651 07:38 (1) | 05:47 1 05:07

| 16:30 |17:22 118:17 19 08:17 (2) | 20:12 21 0759(1)|21:04 |21:47

8|08:38 | 08:01 | 07:01 0759 (2) | 0648 07:38 (1) | 05:45 | 05:07

1 16:31 117:24 118:18 17  08:16(2)|2013 19 07:58(1)|21:05 |21:48

9]08:37 1 08:00 1 06:59 08:01 (2) | 0646 07:40 (1) | 0543 | 05:06

| 16:32 11726 11820 13 08:14(2) |20:45 17 0757(1)|21:07  [2149

10| 08:37 09:10 (4) | 07:58 | 06:56 08:05 {2) | 06:44 07:42 (1) | 05:42 | 05:06

| 16:34 6 0916 (4) | 1728 118:22 3 08:08(2)|2017 13 O755(1)|21:09  |21:49

11]08:36 09:09 (4) | 07:56 1 06:54 | 06:41 07:44 (1) | 05:40 | 05:06

| 16:35 9 09:18(4) | 17:30 |18:24 | 20:19 7 0751(1)|21:110 121:50

12| 08:36 0908 (4) | 0754 08:23 (3) | 06:52 | 0639 | 05:38 | 05:05

| 16:36 11 09:19(4) | 17:32 6 08:29(3)]18:26 | 2020 |21:12 121:51

13| 08:35 0908 (4) | 07.52 08:20 (3) | 06:49 | 0637 | 05:37 | 05:05

|16:38 13 0921(4)[17:3¢ 12  08:32(3)|18:27 |2022 |21:14  |21:52

14| 08:34 0908 (4) | 07:50 08:19(3) | 06:47 | 06:35 | 05:35 | 05:05

116:38 14 0922(4)|1735 14 08:33(3)|18:29 | 2024 12145 |2152

15| 08:33 0908 (4} | 07:48 08:18 (3} | 06:45 | 0632 |05:33 | 05:04

|16:41 15 0923(4)|1737 16 08:34(3) | 18:31 | 2026 12147 2153

16| 08:33 0908 (4) | 07:46 08:17 (3) | 06:42 | 06:30 | 05:32 | 05:04

| 16:43 16 0924 (4)|17:39 18 08:35(3)]18:33 | 2027 |21:18 121:53

17| 08:32 0808 (4} | 07:44 08:17 {3} | 06:40 | 0628 | 05:30 | 05:04

|16:44 16 0924 (4) (1741 19  08:36(3) | 18:35 | 2029 12120 |21:54

18 | 08:31 0907 (4) | 07:42 08:17 (3) | 06:38 | 0626 10529 | 05:04

116:46 17 0924 (4)|1743 19 08:36(3) | 18:36 12031 12121 |21:54

19 | 08:30 09:07 {4) | 07:40 08:17 (3) | 06:35 | 0624 10527 | 05:04

116:47 18 0925(4)|1745 19 08:36(3) | 18:38 | 2033 |21:23  |21:56

20| 08:29 09:08 {4) | 07:38 08:18(3) | 06:33 | 0621 10526 | 05:04

11649 18 0926 (4) |1747 18  08:36(3) | 18:40 12034 |21:24  |21:55

21]08:28 0908 {4) | 07:36 0817 (3} | 06:31 10619 10524 | 0504

| 16:51 18 0926 (4) | 1749 17  08:34(3) | 18:42 | 20:36 |21:26 121:55

22| 08:27 0908 (4) | 07:34 08:18 (3} | 068:28 | 06:17 | 05:23 | 05:05

116553 18 0926{4)|17.51 15 08:33(3)|18:43 12038 12127 |21:55

23|08:25 0909 (4) | 07:32 08:08 (2) | 06:26 | 06:15 | 05:22 | 05:056

| 16:54 17 0926(4) 1753 18 08:32(3) | 18:45 | 20:40 |21:28 |21:55

24| 08:24 0909 {4) | 07:30 0804 (2) | 06:24 | 06:13 10521 |05:05

11656 18 0927(4)|1754 21  08:30(3} | 18:47 | 20:41 12130 |21:56

25| 08:23 09:10 (4) | 07:28 0802 (2) | 06:21 | 06:11 10518 | 0506

| 16:58 16  0926(4) | 1756 17 08:19(2) | 18:49 | 20:43 |21:32 |21:56

26 | 08:22 09:11 (4) | 07:25 08:00 (2) | 06:19 | 0609 10518 | 05:06

[17:00 15 0926(4) 1758 19 08:19(2) | 18:51 | 2045 12133 |21:56

2710820 09:11 {4) | 07:23 07:59(2) | 07:16 07:49 (1) | 06:07 10517 | 05:06

117:02 14 0925(4) 1800 21 08:20(2) | 19:52 8 07:57 (1) | 2046 |21:3¢ | 2156

28]08:19 09:13 (4) | 07:21 07:58(2)107:14 07:46 (1) | 0605 | 05:16 | 05:07

| 17:03 12 0925(4) | 18:.02 23 0821(2)|19:54 14 0800 (1) | 2048 |21:36 | 21:55

29|08:17 09:15 (4) | 0719 07:58(2) | 07:12 07:43 (1) | 06:02 105:15 | 05:07

1 17:05 8 0923(4)|1804 24 08:22(2)|19:56 18 08:01 (1) |2050 121:37  |21:55

30 | 08:16 | 1 07:09 07:42 (1) | 06:00 10514 | 05:08

117:07 | 11958 20 0802 (1) | 2052 121:38  |21:55
31]08:15 | 107:07 07:41 (1) | 10513 |
| 17:08 | 11959 22 0803 (1) | |2139 |

Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 289 | 316 | 276 | 219 | |
Red Sonnenscheinwahrsch. | 0.18 | 0.25 | 028 | 0.35 | |
Reduktion Betriebsdaver | 084 | 0.94 | 0.94 | 0.94 | ]
Reduktion Windrichtung | 055 | 0.61 | 063 | 0.67 | |
Gesamte Reduktion | 0.08 | 0.14 | 0.16 | 0.22 | |
Met.wahrsch.Beschattung | 24 | 44 | a5 | 48 | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S 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)
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DEWI-GER-WP15-04513-02.01

DEWI

102, I

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110509 |0546 | 0637 07:44 (1) | 0728 |07:23 108:15 0850 (4)
|21:56  |2122 | 20:18 7 07:51(1) ]| 1907 | 17:00 116118 11 09:01 (4)
2105:.09 | 0548 | 06:39 07:40 (1) 0729 | 07:25 10817 0852 (4)
|21:54  |21:20  |20:16 13 07:53 (1) | 1905 | 16:58 116118 9 0901 (4)
3105:10 | 0548 | 06:41 07:38 (1) | 0731 | 07:27 |08:18 0854 (4)
12154  |2118  |20:14 17 07:55(1) | 1903 | 1656 11647 6 0900 (4)
410511 | 05:51 | 06:42 07:36 (1) | 0733 08:39 (2) | 07:28 108:19 0856 (4)
[2154  |2117 20011 19 07:55(1) [ 1900 11 0850(2) | 16:54 116:16 2 0858 (4)
510512 |0553 | 06:44 07:35 (1) | 0735 08:37 (2) | 07:30 108:21
[21583  |2115 20108 21 07:56(1)|1858 15 0852(2)|16:52 116:16
60513 | 0554 | 06:46 07:33 (1) | 0736 08:35 (2) | 07:32 0822
|21:52 21113 |20:07 23 07:56(1)]| 1856 19 0854 (2) | 16:51 116:15
710513 | 05:56 | 06:47 07:33 (1) | 0738 08:33 (2) | 07:34 |08:23
J21:52  |2111  |20:04 24 0757(1)|1853 21 0854 (2) | 16:49 116115
80514 | 05:57 | 06:49 07:33 (1) | 0740 08:32 (2) | 07:36 | 08:25
|21:51 |21:08  |2002 24 07:57(1)|1851 23 08:55(2)| 1647 116:15
9]0515 |0559 | 0651 07:32 (1) | 0742 08:31 (2) | 07:38 108:26
12151 |21:07 2000 24 07:56(1)|1849 24 0855(2)|16:46 116:14
1010516  |06:01  |06:52 07:32 (1) | 07:43 08:31 (2) | 07:39 108:27
12150 |21:05 |1957 24 07:56(1)| 1847 24 0855(2)|16:44 116114
1110517 |06:02 | 06:54 07:32 (1) | 07:45 08:31 (2) | 07:41 |08:28
| 21:49 |121:03 | 19:55 24 0756 (1) 1844 25 0856 (2)|16:42 |16:14
12051189 | 06:04 | 06:56 07:32 (1) | 0747 08:31 (2) | 07:43 |08:28
12148 |21:02 1953 22 07:54(1)[1842 25 0856(2)|16:41 116:14
13| 05:20 | 06:06 | 08:57 07:33 (1) | 0749 08:30 (2) | 07:45 | 08:30
|21:47  |2100 |1950 20 07:53(1)|1840 24 08:54(2) | 16:39 11614
1410521 |06:07 | 06:59 07:33 (1) | 07:50 08:30 (2) | 07:47 08:47 (4) | 08:31
12146  |2057 1948 18 07:51(1) 1838 24 0854(2)|16:38 8  08:55(4)|16:14
150522 | 0608 | 07:01 07:35 (1) | 0752 08:31 (2) | 07:49 08:45 (4) | 08:32
12145  |2055 1945 14 07:49(1) 1835 22 (0853(2)|16:36 12 0857 (4) | 16:14
1610523  |0611 | 07:02 07:37 (1) | 07:54 08:31 (2) | 07:50 08:44 (4) | 08:33
|21:44 120:53 119:43 10 0747 (1)]1833 21 0852 (2) | 16:35 14 08:58 (4) | 16:14
17| 05:25 | 06:12 | 07:04 | 07:56 08:32 (2) | 07:52 08:44 (4) | 08:34
|21:43 | 20:51 | 18:41 | 1831 19 0851(2)] 16:33 15 0859 (4) | 16:14
18|05:26  |06:14 | 07.06 | 0757 08:34 (2) | 07:54 08:43 (4) | 08:35
|21:42  |2049 | 19:38 11829 17 08:58(3)|1632 17 09:00(4) | 16:14
1910527 | 0616 | 07:07 | 07:59 08:36 (2) | 07:56 08:43 (4) | 08:35
| 21:41 12047  |19:36 11826 21 09:02(3) | 16:31 18 09:01 (4) | 16:14
2010529 |0617  |07:09 | 08:01 08:50 (3) | 07:57 08:43 (4) | 08:36
12140 |2045  |19:34 11824 14 0904 (3)|16:28 18 09:01 (4) | 16:15
2110580 |06:19  |O7:11 | 08:03 08:49 (3) | 07:59 08:44 (4) | 08:36
12138 |2043 | 19:31 11822 16 09:05(3)|16:28 18 09:02(4) | 1615
2210531 |0821  |07:12 | 08:05 08:47 (3) | 08:01 08:44 (4) | 08:37
12137 |2041  |19:29 11820 18 09:05(3)| 1627 18 09:02(4) | 16:16
23105833 |0622 | 07:14 1 08:06 08:47 (3) | 08:02 08:45 (4) | 08:38
| 21:36 | 20:38 119:26 | 18:18 18 09:05(3) | 16:26 18 09:03(4) | 16:16
240584 |0624 |07:16 | 0808 08:46 (3) | 08:04 08:44 (4) | 08:38
12134 |2036 | 19:24 11816 19 09:05(3)|16:25 18 09:02(4) [ 1617
25|05:36 |0626 | 0718 | 08:10 08:46 (3) | 08:06 08:45 (4) | 08:38
121:33  |2034 | 19:22 11814 19 09.05(3)|16:24 17  09:02(4) [ 16:17
26|0537 |0627 | 07:19 | 08:12 08:47 (3) | 08:07 08:46 (4) | 08:39
12131 |2082  |19.19 11812 18 09:05(3)|16:23 16 09:02(4) | 16118
2710539 |0629  |07:21 | 08:14 08:47 (3) | 08:09 08:47 (4) | 08:39
12130 |2030 | 19:17 11810 17 09:04(3)|16:22 16 09:03 (4) | 1619
28| 05:40 | 06:31 |07:23 | 08:16 08:48 (3) | 08:11 08:48 (4) | 08:39
|21:28 | 20:27 1 19:15 | 18:08 16 09:04 (3) | 16:21 15 09:03(4) | 16:20
29|0542 | 06832  |07:24 | 08:17 08:49 (3) | 08:12 08:48 (4) | 08:39
|2127  |2025 |19:12 | 1806 13 09:02(3)| 1620 14  08:02(4) | 16:21
300543 | 0634 |07:26 |107:19 0750 (3) | 08:14 08:49 (4) | 08:39
|21:25  |2023 | 19:10 11704 11 08:01(3)|16:19 13 09:02(4) | 16:21
310545 | 0636 | 107:21 0753 (3) | 108:39
|21:23 2021 | | 17:02 5 0758(3)| |16:22
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 304 | 519 | 265 | 28
Red.Sonnenscheinwahrsch. | | | 034 | 0.32 | 020 | 0.15
Reduktion Betriebsdaver | | | 0.94 | 0.94 | 094 | 094
Reduktion Windrichlurg | | | 067 | 0.61 | 0.55 | 055
Gesamte Reduktion | | | 0.21 | 0.18 | 0.10 | 0.07
Met.wahrsch.Beschattung | | | 64 | 92 | 27 | 2
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S 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)
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DEWI-GER-WP15-04513-02.01

DEWI

103, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai 1Juni
110839 10843 107:17 07:54 (2) | 07:05 0737 (1)| 0558 | 05:12
| 16:23 117:11 11806 23 0817(2)|2001 19 07:56(1)|20:53  |21:41
210839 |o8:11 107:14 07:53 (2) | 07:02 07:36 (1) | 05:57 | 05:11
| 18:24 11713 11807 25 0818(2)|2003 21 07:57(1)|20:55  |21:42
3]08:39 |108:10 |07:12 07:53 (2) | 0700 07:35 (1) | 05:55 10510
| 16:25 117:15 118:09 25 (08:18(2) |2005 23 0758(1)|2057 |21:43
4108:39 | 08:08 107:10 07:52 (2) | 0658 07:33 (1) | 05:53 | 05:09
1 16:26 11716 11811 25 0817(2)|2006 24 07:57(1)|20:59  |21:44
5108:39 1 08:06 107:08 07:52 (2) | 0655 07:33 (1) | 0551 | 05:09
116:27 11718 118113 25 0817(2)|2008 24 0757(1)|2100 |2145
608:39 1 08:05 107:05 07:52 (2) | 0653 0733 (1) | 05:49 | 05:08
| 16:28 117:20 11815 25 0817(2)|20:10 25 0758(1)|21:02 |214d6
7108:38 | 08:03 1 07:03 07:52 (2) | 0651 07:32 (1) | 05:47 1 05:07
| 16:30 |17:22 118:17 24 08:16 (2) | 20:12 24 0756(1)|21:04 |21:47
8|08:38 | 08:01 | 07:01 0753 (2) | 0648 07:32 (1) | 05:45 | 05:07
| 16:31 117:24 118118 22 08:15(2)|2013 24 0756(1)|21:056 |21:48
90837 | 08:00 106:59 07:54 (2) | 0646 07:33 (1) | 0543 | 05:06
| 16:32 117:26 11820 20 0814(2)|20:45 22 07:55(1) [21:07  |21:49
10 | 08:37 10758 1 06:56 07:54 (2) | 06:44 07:34 (1) | 0542 | 05:06
| 16:34 11728 11822 18 0812(2)|20:47 21 0755(1)|21:09  |21:49
11 08:36 09:11 (4) | 0756 1 06:54 07:56 (2) | 06:41 07:34 (1) | 05:40 | 05:06
116:35 1 09:12(4) | 17:30 11824 14 0810{2)[2019 18 0752(1)]2110  |21:50
12| 08:36 0908 {4) | 07:54 | 06:52 08:00 (2) | 0639 07:35 (1) | 05:38 | 05:05
| 16:36 7 09:15{4) | 17:32 |18:26 7 0807 {2)]2020 16 0751 (1)|21112 121:51
1310835 0908 (4) | 0752 | 06:49 | 0637 07:37 (1) | 05:37 | 05:05
|16:38 10 09:18(4) | 17:34 118:27 12022 12 07:49(1)|2114  |21:52
14| 08:34 09:07 (4) | 07:50 08:19(3) | 06:47 | 06:35 07:42 (1) | 05:35 | 05:05
11639 12 09:19{4) | 1735 9 08:28(3)]18:29 | 2024 2 0744(1)|21:15  |2152
15| 08:33 09:07 {4) | 07:48 08:17 (3) | 06:45 | 0632 |05:33 | 05:04
|16:41 13 0920(4) |17:37 13  08:30(3) | 18:31 | 2026 12147 |21:58
16]08:33 0907 {4) | 07:46 08:16 (3) | 06:42 | 0630 10532 | 05:04
[16:43 14 0921(4)|1739 16 0832(3)|18:33 12027 12118 |2158
17| 08:32 0807 (4} | 07:44 08:15(3) | 06:40 | 0628 | 05:30 | 05:04
11644 15 0922{(4)[1741 17 08:32(3) | 18:35 | 2029 12120 |21:54
18 | 08:31 09:06 {4) | 07:42 08:15 (3) | 06:38 | 0626 10529 | 05:04
|16:46 16 0922(4)|1743 18 08:33(3)|18:36 | 2031 12121 |21:54
19 | 08:30 09.06 {4) | 07:40 08:15 (3) | 06:35 | 0624 10527 | 05:04
116:47 17 0923(4)|1745 18 0833(3)|18:38 | 2033 12123 |2155
20| 08:29 0906 (4) | 07:38 08:15(3) | 06:33 | 0621 105:26 | 05:04
|16:49 18 0924 (4) {1747 19 08:34(3) | 18:40 | 2034 |21:24  |21:55
21]08:28 09:06 {4) | 07:36 08:14 (3) | 06:31 10619 10524 | 05:04
| 16:51 19 0925(4) 11749 18 08:32(3) | 18:42 | 20:36 |21:26 121:55
22| 08:27 0906 (4) | 07:34 08:14 (3} | 068:28 | 06:17 | 05:23 | 05:08
11653 18 0924{4)|1751 18 08:32(3) | 18:43 | 2038 12127 |2155
23 08:25 0907 (4) | 07:32 08:15 (3) | 06:26 | 06:15 10522 |05:05
| 16:54 18 0925(4) 1753 16 08:31(3)]18:45 | 20:40 |21:28 |21:55
24| 08:24 09:07 (4) | 07:30 08:16 (3) | 06:24 | 06:13 10521 | 05:05
| 16:56 19 09:26(4) | 1754 15  08:31(3) | 18:47 | 20:41 | 21:30 |21:56
25| 08:23 0907 (4} | 07:28 08:05 (2) | 06:21 | 06:11 105118 | 05:06
[16:58 18 0925(4)|1756 15 0829(3) | 18:49 | 2043 |21:32  |2156
26| 08:22 0908 {4) | 07:25 08:00 {2) | 06:19 1 06:09 10518 | 05:06
[17:00 17 0925(4)|1758 17 08:25(3) | 18:51 | 2045 12133 |2156
27108:20 09:09 (4) | 07:23 07:58(2) | 07:16 | 06:07 | 05:17 | 05:06
117202 16 0925(4)|18:00 16 08:14(2) | 19:52 | 2046 |21:3¢ | 2156
28]08:19 09:10 (4) | 07:21 07:56(2) |1 07:14 | 0605 | 05:16 | 05:07
| 17:03 15 0925(4) | 18:02 20 08:16(2) | 19:54 2048 |21:36 |21:55
29|08:17 09:11 (4) | 0719 07:55(2) | 07:12 07:46 (1) | 06:02 105:15 | 05:07
117:05 12 0923(4) 1804 22 0817(2)|19:56 3 07:49 (1) | 2050 12137 |21:55
30 | 08:16 09:12 (4) | 107:08 07:41 (1) | 06:00 10514 | 05:08
117:07 10 0922(4) | 11958 12 07:53(1) | 2052 121:38 | 21:55
31]08:15 09:17 (4) | 107:07 07:39 (1) | 10513 |
117:09 2 09:19(4) | 11959 17 0756 (1) | 12139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 287 | 267 | 285 | 275 | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 | 0.28 | 0.35 | |
Reduktion Betriebsdaver | 084 | 0.94 | 0.94 | 0.94 | |
Reduktion Windrichtung | 056 | 0.61 | 062 | 0.67 | |
Gesamte Reduktion | 0.08 | 0.14 | 0.16 | 0.22 | |
Met.wahrsch.Beschatturg | 24 | 37 | a5 | &0 | |

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

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

103, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

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

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

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt {SS:MM) Schattenende

(Sommerzeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August |September |Oktober |November |Dezember
110509 |0546 | 06:37 07:33 (1) | 07:28 10723 | 08:15 08:50 (4)
12155  |21:22 12018 19 07:52(1) | 19:07 117:00 116:18 7 0857 (4)
2105:.09 | 0548 1 06:39 07:31(1) | 07:29 08:36 (2) | 07:25 | 08:17 08:53 (4)
12154 |21:20 12016 22 0753(1)[19:05 12 08:48(2) | 1658 116118 3 0856 (4)
3105:10 | 0548 | 06:41 07:31(1) | 07:31 08:33 (2) | 0727 | 08:18
|21:54  |21:18 120144 22 07:53(1)[19:03 16 08:49{2) | 1656 |16:17
410511 | 05:51 | 06:42 07:29(1) | 07:33 08:31{2) |07:28 | 08:19
[21:54 | 2117 12011 24 0753(1)[19:00 20 0851 {2) [ 1654 116:16
510512 | 0553 | 06:44 07:29 (1) | 07:35 08:30 {2) | 07:30 | 08:21
[21:53  |2115 12009 24 0753(1)[1858 22 0852 (2) | 1652 116:16
6]0513 | 0554 | 06:46 07:28 (1) | 07:36 08:29 (2) | 0732 o822
| 21:52 |121:13 | 20:07 25 07:53(1)|18:56 23 0B:52{2) | 1651 |16:15
710513 | 05:56 | 06:47 07:28 (1) | 07:38 08:28 {2) | 0734 |08:23
| 21:52 121:11 | 20:04 25 0753(1)]1853 24 08:52(2) | 1649 |16:15
810514 | 05:57 | 06:48 07:28 (1) | 07:40 08:27 {2) | 0736 | 08:25
12151 |21:09 12002 24 0752(1)|1851 25 08:52(2) | 1647 116:15
905:15 |1 05:59 | 06:51 07:28 (1) | 07:42 08:27 {2) |1 07:38 | 08:26
12151 |21:07 12000 23 0751(1)|18:49 25 08:52{2) | 1646 | 16:14
1010516 | 06:01 | 08:52 07:29 (1) | 07:43 08:27 {2) | 07:39 |08:27
12150 | 21:05 11957 21 07:50(1) | 18:47 25 08:52{2) | 1644 116:14
11105117 | 06:02 | 06:54 07:30 (1) | 07:45 08:27 2) | 07:41 | 08:28
| 21:49 |121:03 119555 19 07:49(1) | 18:44 25 08:52(2) | 1642 |16:14
12051189 | 06:04 | 06:56 07:30 (1) | 07:47 08:27 {2) | 0743 08:47 (4) | 08:29
|21:48 |21:01 1 19:53 17 0747(1) | 18:42 24 08:51(2) | 1641 4 0851(4)]16:14
13| 05:20 | 06:06 | 06:57 07:32(1) | 07:49 08:27 {2) | 0745 08:44 (4) | 08:30
|21:47  |21:00 11950 13 07:45(1)| 1840 23 08:50(2) |1639 10 0854 (4) | 16:14
1410521 | 06:07 1 06:59 07:35 (1) | 07:50 08:28 (2) | 07:47 0843 (4) | 08:31
|2146 | 20557 119:48 5 0740(1)]18:38 21 08:49{2) |1688 12  0855(4) | 16:14
15]0522 | 06:09 | 07:01 | 07:52 08:29 (2) | 07:49 08:42 (4) | 08:32
|21:45 | 2055 | 19:45 118:35 18 08:47{2) |[1636 14 0856 (4) | 16:14
16| 05:23 | 06:11 | 07:02 | 07:54 08:30 {2) | 07:50 08:42 (4) | 08:33
|21:44 120:53 11943 1 18:33 16 0846 (2) | 1635 15 0857 {4)|16:14
17| 05:25 | 06:12 | 07:04 | 07:56 08:33 (2) | 0752 0841 (4} | 08:34
|21:43 | 2051 [19:41 [18:31 18 08:59(3) |1633 17 0858 (4) | 16:14
180526 | 06:14 | 07:06 | 07:57 08:48 (3) | 0754 08:41 (4) | 08:35
|21:42 | 2049 119:38 11829 13 09:01(3) |1632 18 0859 (4) | 16:14
19(0527 | 06:16 | 07:07 1 07:59 08:47 {3) | 07:56 08:41 (4) | 08:35
|21:41 | 20:47 11936 118:226 15 09:02(3) 1631 18 0859 (4) | 16:14
2010529 | 0817 107:09 1 08:01 08:46 {3) | 07:57 08:42 {4) | 08:36
|21:40 | 20:45 | 19:34 |18:224 17 09:03(3) |1629 18 0900 (4) | 16:15
21]05:30 106:19 107:11 |1 08:03 08:45 (3) |1 07:59 08:42 (4) | 08:36
121:38 | 20.43 | 19:31 | 18:22 19 09:04 (3) | 1628 18 0940 {4} | 16:15
220531  |0621 |07:12 | 08:05 08:44 {3) | 08:01 08:42 {4) | 08:37
12137 | 20:41 [119:29 11820 19 09:08(3) [1627 19 0901 (4)|16:16
2310533 | 0622 107:14 108:06 08:44 (3) | 08:02 08:43 (4) | 08:38
|21:36 | 20:38 | 19:26 [18:18 19  09:03(3) | 16:26 18 09:01(4)]16:16
240534 |06:24 | 07:16 | 08:08 08:44 (3) | 08:04 0843 {4) | 08:38
|21:34 | 20:38 | 19:24 118:16 19 09:03(3) |16256 17 0900 (4) | 16:17
250586 | 0626 | 07:18 | 08:10 08:44 (3) | 08:06 08:44 (4) | 08:38
121:33  |20:34 119:22 |18:14 18  09:02(3) [1624 16 09100 (4) | 16:17
2610537 | 0627 107:19 1 08:12 08:45 (3) | 0807 0845 (4) | 08:39
12131 |2032 11919 [18:12 17 09:02(3) |1623 15 0900 (4)|16:18
2710589 | 0629 j07:21 | 08:14 08:46 (3) | 08:09 0846 {4) | 08:39
12130 |20:30 11947 [18:10 15 09:01(3) [1622 14 0900 (4) | 16:19
28| 05:40 | 06:31 | 07:23 | 08:16 08:47 (3) | 08:11 08:47 {4) | 08:39
|21:28 | 20:27 119:15 | 18:08 12 08:59(3) | 1621 13 0900 (4) | 16:20
29|0542  |06:32 07:41 (1) | 07:24 | 08:17 08:49 (3) | 08:12 08:47 (4) | 08:39
| 21:27 | 20:25 5 0746(1)]1912 | 18:06 8 08:57(3) | 1620 12 0859 (4) | 16:21
30|0543 | 0634 07:37 (1) | 07:26 | 07:19 108:14 08:49 (4) | 08:39
12125 |2023 12 07:49(1)[19:10 117:04 11618 10 08:59 (4) | 16:21
31[0545 | 0636 07:35(1) | 107:21 1 108:39
12123 |2021 16 0751 (1) 117:02 | |16:22
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | a3 [} 283 | 528 | 278 | 10
Red.Sonnenscheinwahrsch, | | 0.40 I 0.34 I 032 | 0.20 1 0.15
Reduktion Betriebsdaver | | 094 I 0.84 | 054 | 0.94 | 0.94
Reduktion Windrichlurg | | 067 | 0.67 | 061 | 0.56 | 0.56
Gesamte Reduktion | | 025 | 0.21 | 0.18 | 0.10 | 0.07
Met.wahrsch.Beschatturg | | 8 | 80 } 94 | 28 | 1
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a UL company



DEWI-GER-WP15-04513-02.01

DEWI

104,

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

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

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai 1Juni
110839 09:16 {4) | 08113 107:17 08:02 (2) | 07:05 07:39 (1) | 0558 | 05:12
| 16:23 10 0926 (4) |17:11 | 18:06 29 0831 (2) | 2001 18 0757 (1) | 20:53 | 21:41
2108:39 09:16 (4) | 08:11 107:14 08:02 (2) | 07:02 07:38 (1) | 05:57 | 05:11
[1624 11 0927 {4} |17:13 11807 29 0831(2)|2003 20 07:58(1)|2055 |21:42
3]08:39 09:16 (4) | 08:10 |07:12 08:02 (2) | 07:00 07:36 (1) | 05:55 10510
|16:25 12 0928 (4) | 1715 118:09 29 0831(2)|2005 23 0759(1)|2057 |2143
4108:39 09:15 (4) | 08:08 107:10 08:02 (2) | 0658 07:35 (1) | 05:53 | 05:09
116:26 14 0929 {4) | 1716 [18:11 28 0830(2)|2006 24 07:59(1)|20:59  |21:44
5108:39 09:16 {4) | 08:06 107:08 08:02 (2) | 0655 07:34 (1) | 0551 | 05:09
11627 14  0930{4) | 1718 11813 27 0829(2)|2008 26 08:00(1)[21:00 |21:45
608:39 09:15 {4) | 08:05 107:05 08:03 (2) | 0653 0733 (1) | 0549 | 05:08
11628 15 0930 (4) | 17:20 11815 26 0829(2)|20:10 27 0800(1)|21:02 |2146
7108:38 09:16 (4) | 08:03 1 07:03 08:03 (2) | 06:51 07:32 (1) | 05:47 1 05:07
| 16:30 16 0932(4)|17:22 118:17 24 0827 (2) | 20:12 28 0800(1)|21:04 |21:47
808:38 08:15 (4} | 08:01 | 07:01 08:04 (2) | 0648 07:32 (1) | 05:45 | 05:07
|16:31 17 0942(4) | 1724 118118 22 0826(2)|2013 28 0800(1)|21:05 |2148
90837 09:16 {4) | 08:00 106:59 08:06 (2) | 0646 07:32 (1) | 0543 | 05:06
11632 17 0933 {4) | 17.26 11820 18 0824(2)|20:15 28 08:00(1)[21:07  [21:49
10 | 08:37 09:16 {4) | 07:58 08:29 (3) | 06:56 08:07 (2) | 06:44 07:32 (1) | 0542 | 05:06
116:36 18 0934 (4) | 1728 8 0837(3)|18:22 14 0821(2)|2017 27 0759(1)|21:09 |21:49
11 08:36 09:16 (4) | 07:56 08:27 (3) | 06:54 08:11 (2) | 0641 07:32 (1) | 05:40 | 05:06
| 16:35 18 0934 (4) | 17:30 12 08:39(3) | 18:24 6 08:17(2)]20:19 26 0758(1)]|21:10 121:50
12| 08:36 08:16 (4) | 07:54 08:25 (3) | 06:52 | 0639 07:32 (1) | 05:38 | 05:05
| 16:36 19 0935(4)]17:32 16 08:41(3)]18:26 | 2020 25 0757(1)|21:12 121:51
1310835 08:17 (4) | 07:52 08:24 (3) | 06:49 | 0637 07:33 (1) | 05:37 | 05:05
116:38 19 0936(4)|17:3¢ 18 08:42(3) | 18:27 12022 23 O756(1)|2114  |21:52
14| 08:34 09:17 (4) | 07:50 08:24 (3) | 06:47 | 0635 07:34 (1) | 05:35 | 05:05
11639 19 0936(4)|1735 19 08:43(3) | 18:29 |2024 21 0755(1)|2115  |21.52
15| 08:33 09:17 {4) | 07:48 08:23 (3) | 06:45 | 0632 07:34 (1) | 05:33 | 05:04
|16:41 20 0937(4)|17:837 20 08:43(3)|18:31 12026 19 0753(1) 21147  |21:53
16]08:33 09:18 {4) | 07:46 08:23 (3) | 06:42 | 0630 07:36 (1) | 0532 | 05:04
| 16:43 19 0937(4) 1739 20 0843(3)|18:33 | 2027 14 0750(1)|2118 121:53
17| 08:32 09:18 (4} | 07:44 08:23(3) | 06:40 | 0628 07:39 (1) | 05:30 | 05:04
11644 20 0938(4)[17:41 21 08:44(3)|18:35 | 2029 8 0747(1)|2120 |2154
18 | 08:31 09:18 {4) | 07:42 08:23 (3) | 06:38 | 0626 10529 | 05:04
[16:46 19 0937 (4) 1743 21 0844(3)| 1836 | 2031 12121 |21:54
19 | 08:30 09:18 {4) | 07:40 08:24 (3) | 06:35 | 0624 10527 | 05:04
116:47 19 0947(4)|1745 19 08.43(3)|18:38 | 2033 12123 |2155
20| 08:29 09:19 (4) | 07:38 08:24 (3) | 06:33 | 0621 105:26 | 05:04
|16:49 19 0938(4) [ 17:47 19 08:43(3) | 18:40 | 2034 |21:24  |21:55
21]08:28 0920 {4) | 07:36 08:24 (3} | 06:31 10619 10524 | 05:04
11651 18  0948(4)| 1749 17 08:41(3) | 18:42 12036 12126 |2155
22| 08:27 0920 (4) | 07:34 08:14 (2} | 068:28 | 06:17 | 05:23 | 05:08
11653 17 0947{4)|1751 22 08:40(3) | 18:43 | 2038 12127 |2155
23|08:25 0921 (4) | 07:32 0810 (2) | 06:26 | 06:15 10522 |05:05
| 16:54 16 0937(4)|1753 26 08:38(3)|18:45 | 20:40 |21:28 |21:55
24| 08:24 0823 (4) | 07:30 08:08 (2) | 06:24 | 06:13 10521 | 05:05
|16:56 14 0937(4) (1754 21 08:34(3) | 18:47 | 20:41 12130 |21:56
25| 08:23 0924 (4) | 0728 08:07 (2) | 06:21 | 06:11 105118 | 05:06
116:58 11 0935(4) | 1756 22 0829(2) | 18:49 | 2043 |21:32  |2156
26| 08:22 0927 {4) | 07:25 08:05 (2) | 06:19 1 06:09 10518 | 05:06
117:00 7 0984(4)[1758 24 08:29(2) | 18:51 | 2045 12133 |2156
27108:20 |07:23 08:04(2) | 07:16 | 06:07 | 05:17 | 05:06
| 17:02 [1800 26 08:30(2) | 19:52 | 2046 |21:3¢ | 2156
28]08:19 |07:21 08:04 (2} | 07:14 | 06:04 | 05:16 | 05:07
| 17:03 |18.02 27 08:31(2)|19:54 | 20:48 |21:36 |21:55
29|08:17 10718 08:03(2) | 07:12 | 06:02 105:15 | 05:07
| 17:05 11804 28 08:31(2) | 19:56 | 2050 12137 |21:55
30| 08:16 | 107:09 | 06:00 10514 | 05:08
117:07 | 119:58 | 2052 121:38 | 21:55
31]08:14 | 107:07 07:43 (1) | 10513 |
|17:08 | 11959 12 07:55 (1) | |2139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 418 | 408 | 264 | a8s | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 | 0.28 | 0.35 | |
Reduktion Betriebsdaver | 084 | 094 | 0.94 | 0.94 | |
Reduktion Windrichtung | 056 | 0.60 | 0.61 | 0.67 | |
Gesamte Reduktion | 0.08 | 0.14 | 0.16 | 0.22 | |
Met.wahrsch.Beschattung | 34 | 56 | a2 | 84 | |

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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a UL company



DEWI-GER-WP15-04513-02.01

DEWI

104,

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

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

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

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt {SS:MM) Schattenende

(Sommerzeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
JJuli |August |September |Oktober |November |Dezember
110509 | 0546 | 06:37 07:31 (1) | 07:28 10723 0757 (3) | 08:15 08:58 (4)
|21:55  |21:22 12018 27 07:58(1) | 19:07 11700 11 0808(3)|16:18 19 0917 (4)
2105:09 | 0548 | 06:39 07:30(1) | 07:29 |07:25 0759 (3) | 08:17 08:59 (4)
12154 |21:20 12016 27 0757 (1) |19:05 11658 7 0806(3)|16:18 18 0917 (4)
3105:10 | 0548 | 06:41 07:30 (1) | 07:31 08:46 (2) | 0727 108:18 09:00 (4)
|21:54  |21:18 12014 28 07:58(1)]19:03 12 08:582) | 1656 11647 18 0918 (4)
410511 | 05:51 | 06:42 07:29(1) | 07:33 08:43 {2) |07:28 | 08:19 09:00 (4)
[21:54 | 2117 12041 28 0757(1)[19:00 17 09:00{2) | 1654 116116 17 0917 (4)
510512 | 0553 | 06:44 07:29 (1) | 07:35 08:41 {2) | 07:30 |08:21 09:00 (4}
[21:53  |2115 12009 28 0757(1)[1858 21 0902 (2) | 1652 11616 17 0917 (4)
6]0513 | 0554 | 06:46 07:28 (1) | 07:36 08:40 (2) | 0732 o822 09:02 (4)
12152 2113 12007 27 0755(1)|1856 23 09:08{2) | 1651 11615 16 09:18 (4)
710513 | 05:56 | 06:47 07:29(1) | 07:38 08:38 {2) | 07:34 |08:23 09:02 (4)
| 21:52 121:11 | 20:04 26 0755(1)]1853 25 09:03(2) | 1649 |16:15 15 09:17 (4)
810514 | 05:57 | 06:48 07:30(1) | 07:40 08:37 {2) | 07:36 | 08:25 09.04 (4)
12151 |21:09 12002 24 0754(1)|1851 27 09:04 (2) | 1647 11615 14 0918 (4)
9[0515 |0559 | 0651 07:30 (1) | 07:42 08:37 {2) | 07:38 | 08:26 09:04 (4)
12151 |21:07 12000 23 0753(1)|18:49 27 09:04{2) | 1646 116:14 14 0918 (4)
1010516 | 06:01 | 08:52 07:31 (1) | 07:43 08:36 {2) | 07:39 |08:27 09:05 (4)
12150 | 21:05 11957 20 07:51(1)|18:47 29 09:05{2) | 16:44 [16:14 12 0917 (4)
1110517 | 06:02 | 06:54 07:32 (1) | 07:45 08:36 (2) | 07:41 | 08:28 09:06 (4)
| 21:49 |121:03 119555 18 07:50(1) | 18:44 29 09:05(2) | 1642 |16:14 11 0917 (4)
1210519 | 06:04 | 06:56 07:34 (1) | 07:47 08:36 {2) | 0743 |08:29 09:07 (4)
|21:48 |21:01 1 19:53 13 0747(1)]18:42 29 09:05(2) | 1641 |16:14 10 0917 (4)
13| 05:20 | 06:06 | 06:57 07:39(1) | 07:49 08:35 (2) | 0745 | 08:30 09:08 (4)
|21:47 | 20:59 119:50 2 0741(1)|1840 28 09:03(2) | 1639 [16:14 9 09:17 (4)
1410521 | 06:07 1 06:59 1 07:50 08:36 {2) | 07:47 10831 09:09 (4}
|2146 | 20557 119:48 11837 27 09:032) | 1638 116:14 8 0917 (4)
15]0522 | 06:09 | 07:01 | 07:52 08:36 (2) | 07:49 | 08:32 09:10 (4)
|21:45 | 2055 | 19:45 118:35 26 09:02{2) | 1636 |16:14 70917 (4)
160523 | 0611 107:02 1 07:54 08:37 {2) | 07:50 108:33 09:11 (4)
2144|2053 119:43 118:33 25 09:02{2) | 1635 116:14 6 0917 (4)
17| 05:25 | 06:12 | 07:04 | 07:56 08:37 (2) | 0752 0859 (4} | 0834 09:13 (4)
|21:43 | 2051 119:41 [18:31 24 09:01(2) | 1633 8 0907 {4)]|16:14 4 0917 (4)
180526 | 06:14 | 07:06 | 07:57 08:39 {2) | 07:54 08:58 (4) | 08:35 09:14 (4)
|21:42 | 2049 119:38 [18:29 20 0859(2) (1632 11 0909 (4)|16:14 2 0916 (4)
19(0527 | 06:16 107:07 1 07:59 08:40 {2) | 07:56 0857 {4) | 08:35
|21:41 | 20:47 |19:36 118226 26 09:08(3) 1631 14  09:11(4) | 16:14
20]0529 0617 107:09 1 08:01 08:43 (2) | 0757 0856 (4) | 08:36
|21:40 | 20:45 | 19:34 |18:24 24 09:10(3) [1629 16 09:12(4) | 16:15
21]05:30 106:19 10711 | 08:03 08:48 {2) | 07:59 08:56 (4) | 08:36
| 21:38 | 20.43 | 19:31 | 18:22 17 09:12{3) | 1628 17 09:13 (4} 16:15
22(0531  |06:21 107:12 | 08:05 08:54 (3} | 08:01 08:56 (4) | 08:37
12137 | 20:41 [119:29 11820 18 09:12(3) [1627 18 09:14 {4) | 16:16
2310533 | 0622 107:14 108:06 08:53 (3) | 08:02 0856 (4) | 08:38
|21:36 | 20:38 | 19:26 [18:18 19  09:12(3) | 16:26 19 09:15(4) | 16:16
2410534 | 06:24 |07:16 | 08:08 08:53 {3) | 08:04 08:55 {4) | 08:38
|21:34 | 20:38 | 19:24 |18:16 20 09:13(3) |1626 19  09:14 (4) | 16:17
250586 | 0626 | 07:18 | 08:10 08:52 (3) | 08:06 0856 (4) | 08:38 09:18 (4)
|21:33  |20:34 119:22 |18:14 21 09:13(3) [1624 19  09:15(4) [ 16:17 10919 (4)
2610537 | 0627 07:41 (1) | 07:19 1 08:12 08:52 (3) | 0807 0856 (4) | 08:39 09:17 (4)
|21:31  |2082 10 07:51(1) 1919 [18:12 21 09:13(3) |1623 20 09:16(4)|16:18 3 09:20 (4)
27105:39 | 06:29 07:38(1) | 07:21 | 08:14 08:52 (3) | 08:09 0857 {4) | 08:39 09:16 (4)
12130 |20:30 16 07:54 (1) | 19:17 [18:10 21 09:13(3) (1622 19  09:16 (4) | 16:19 5 09:21 (4)
28| 05:40 | 06:31 07:36(1) | 07:23 | 08:16 08:53 (3) | 08:11 0856 (4) | 08:39 09:186 (4)
|21:28 | 20:27 19 07:55(1) | 19:15 | 18:08 19 09:12(3) | 1621 20 (09:16(4) | 16:20 6 09:22 (4)
29|0542  |06:32 07:34 (1) | 07:24 | 08:17 08:53 (3) | 08:12 0857 (4) | 08:39 09:16 (4)
| 21:27 | 20:25 22 07:56(1)]1912 | 18:06 19 09:12(3) | 1620 19 09:16 {4) | 16:21 7 09:23 (4)
30|0543 | 0634 07:33 (1) | 07:26 | 07:19 07:54 (3) | 08:14 0858 (4) | 08:39 09:16 (4)
]2125 |2023 23 07:56(1)[19:10 117:04 17  08:11(3) [16:18 19 09:17 (4) | 16:21 8 0924 (4)
31[0545 | 0636 07:32 (1) | 107:21 07:55 (3) | 108:39 09:16 (4)
|21:23  [2021 25 O7:57(1)] 117:02 15 08:10(3) | 11622 10 09:26 (4)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | 115 ] 291 | 646 | 256 | 257
Red.Sonnenscheinwahrsch, | | 0.40 1 0.34 I 032 | 0.20 1 0.15
Reduktion Betriebsdaver | | 094 I 0.84 | 054 | 0.94 | 0.94
Reduktion Windrichlurg | | 067 | 0.67 | 061 | 0.56 | 0.56
Gesamte Reduktion | | 025 | 0.21 | 0.18 | 0.10 | 0.07
Met.wahrsch.Beschattung | | 29 | 62 | 114 | 26 | 19
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a UL company



DEWI-GER-WP15-04513-02.01

DEWI

105, I

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3

Tage zwischen Berechnungen 1Tag

Berechnungszeitsprung 1 Minute

|Januar

1108:39
| 16:23
2]08:39
| 16:24
3108:39
| 16:25
4]08:39
| 16:26
5108:39
| 16227
610839

| 16:49

21]08:28

| 16:51

22| 08:27

116:53

23|08:25

| 16:54

24| 08:24

| 16:56

25)08:23

| 16:58

26| 08:22

117:00

27| 08:20

117:02

28|08:19

| 17:03

29|08:17

| 17:05

30| 08:16

117:07

31]08:14

|17:08

Sonnenscheinstunden | 255
astr.max.mdgl.Beschallung |
Red Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

21

21
21
21

21

423

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

|Februar

| 08:13
117:11
jo8:11
11713
108:10
11715
09:17 (4) | 08:08
0922 (4) [ 17:16
09:17 (4) | 08:06
0924 {4) [17:18
09:16 (4) | 08:05
0925 (4) | 17:20
09:16 (4) | 08:03
0927 (4) | 17:22
09:15 (4) | 08:01
0928 (4) | 17:24
09:15 {4) | 08:00
0930 (4) | 17:26
09:15 {4) | 07:58
0930 (4) | 17:28
09:14 (4) | 07:56
0931 (4) | 17:30
09:14 (4) | 07:54
0932 (4) | 17:32
09:15 (4) | 07:52
0933 (4) [17:34
09:15 (4) | 07:50
0934 (4) | 17:35
09:15 (4) | 07:48
0935 (4) | 17:37
09:15 (4) | 07:46
0935 (4) | 17:39
09:15 (4) | 07:44
0936 (4) | 17:41
09:15 (4) | 07:42
0936 (4) | 17:43
09:15 (4) | 07:40
0936 (4) | 17:45
09:16 (4) | 07:38
0937 (4) | 17:47
09:16 {4) | 07:36
0937 (4) | 17:49
09:16 (4) | 07:34
0937 (4) | 17:51
09:17 (4) | 07:32
0937 (4) | 17:53
09:18 (4) | 07:30
0937 (4) | 17:54
09:18 (4) | 07:28
0936 (4) | 17:56
0920 {4) | 07:25
0936 (4) | 17:58
0920 {4) | 07:23
0935 (4) | 18:00
0922 (4) | 07:21
09:35 (4) | 18:02
0924 (4) | 0719
0933 (4) | 18:04
|

|
|
|
| 285
|
|
|
|
|
|

20
21
21
22
22

21

18

12
13

15

280
0.25
0.94
0.61
0.14

39

|07:17
| 18:06
| 07:14
118:07
|07:12
118:09
1 07:10
[18:11
| 07:08
118:13
|07:05
118:15
107:03
|18:17
| 07:01
118:18
106:59
11820
| 06:56
11822
| 08:54
| 18:24
1 06:52
| 18:26
| 06:49
|18:27
0823 (3} | 06:47
08:32 (3) | 18:20
0820 (3) | 06:45
08:34 (3) | 18:31
0819 (3) | 06:42
08:36 (3) | 18:33
08:18 (3) | 06:40
08:37 (3) | 18:35
08:17 (3) | 06:38
08:37 (3) | 18:36
08:17 (3) | 06:35
0838 (3) | 18:38
08:17 {3) | 06:33
08:38(3) | 18:40
0816 (3} | 06:31
08:38 (3} | 18:42
08:16 (3) | 06:28
08:38 (3) | 18:43
08:16 (3) | 08:26
08:37 (3) | 18:45
08:17 (3) | 06:24
08:37 (3) | 18:47
08:18 (3) | 06:21
08:36 (3) | 18:49
0818 (3) | 06:19
0834 (3) | 1851
08:20 (3} | 07:16
0832 (3) | 19:52
0804 (2} | 07:14
08:29 (3) | 19:54
08:00 (2) | 07:12
0815 (2) | 19:56
|07:08
| 19:58
107:07

25

28

28

31

31

31

|April

07:57 (2) | 0705
08-16 (2) | 2001
07:55 (2) | 07:02
0818 (2) | 2093
07:54 (2) | 07:00
0819 (2) | 2005
0752 (2) | 0658
0820 (2) | 20.06
0752 (2) | 0655
08:20 (2) | 2008
07:51 (2) | 06:53
0821 (2) | 20:10
07:50 (2) | 0651
0820 (2) | 2012
07:50 (2) | 06:48
08:21 (2) | 20:13
0750 (2) | 0646
0821 (2) | 2015
07:49 (2) | 06:44
08:20 (2) | 2017
07:50 (2) | 06:41
0820 {2) | 2019
07:50 {2) | 06:39
0819 (2) | 2020
07:50 (2) | 0637
0817 (2) | 2022
0751 (2) | 0635
0817 (2) | 2024
0751 (2) | 0632
08:14 (2) | 2026
07:53 (2) | 0630
08:13 (2) | 2027
07:55 (2) | 0628
0811 (2) | 2029
07:57 (2) | 0626
0806 (2) | 2031

| 0624

| 2033

| 0621

| 2034

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

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

1
16
20
22
25
26
28
29

29
29
29

28

26
25
22

20

1

469
0.35
0.94
0.68
0.22

104

10558
| 2053
105557
12055
10555
| 2057
| 05553
12059
10551
121:00
1 05:49
12102
1 05:47
12104
07:26 (1) | 05:45
07:37 (1) | 21:05
07:23 (1) | 05:43
0739 (1) | 21:07
07:21 (1) | 0542
07:41 (1) | 21:09
07:19 (1) | 05:40
07:41 (1) | 21:10
0747 (1) | 05:38
07:42 (1) | 2112
07:17 (1) | 05:37
07:43 (1) | 2114
07:16 (1) | 05:35
07:44 (1) | 21:15
07:14 (1) | 05:33
07:43 (1) | 2117
0714 (1) | 05:32
07:43 (1) | 2118
07:14 (1) | 05:30
07:43 (1) | 2120
07:14 (1) | 05:29
07:43 (1) | 21:21
07:14 (1) | 05:27
07:43 (1) | 21:23
07:14 (1) | 05:26
07:42 (1) | 21:24
07:14 (1) | 05:24
07:42 (1) | 21:26
07:15 (1) | 05:23
07:41 (1) | 21:27
07:15 (1) | 05:22
07:40 (1) | 21:29
07:16 (1) | 05:21
07:38 (1) | 21:30
0747 (1) | 0518
07:37 (1) | 21:32
07:19 (1) ] 0518
07:35 (1) | 21:33
07:21 (1) | 05:17
07:32 (1) | 21:34
| 0516
12136
105:15
| 2137
105:14
| 2138
10513
| 2139
| 488

(Sommerzeit wie Bezugsjahr):

|Juni

105:12
| 21:41
] 05:11
j21:42
105:10

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

56 /151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

105, I

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

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

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt {SS:MM) Schattenende

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August |September |Oktober |November |Dezember
110509 |0546 | 06:37 07:18 (1) | 07:28 08:29 (2) | 0723 | 08:15 08:56 (4)
12155  |21:22 12048 23 07:41(1)[19:07 29 08:58(2) [17:00 116:18 18 09:14 (4)
2105:.09 | 0548 1 06:39 07:19(1) | 07:29 08:28 {2) | 07:25 | 08:17 08:57 (4)
| 21:54 |21:20 | 20116 20 07:39(1) | 19:05 30 08:58(2) | 1658 |16:18 17 09:14 (4)
3105:10 | 0548 | 06:41 07:21(1) | 07:31 08:27 2) |1 07:27 |08:18 0859 (4)
12154  |21:18 |2044 16 07:37(1)|19:03 30 0857 {2) | 1656 [16:17 15 0914 (4)
410511 | 05:51 | 06:42 07:23(1) | 07:33 08:27 {2) |107:28 | 08:19 08:59 (4)
[21:54 | 2117 12011 10 O7:33(1)[19:00 31 0858 (2) [ 1654 11616 15 0914 (4)
5|0512 0553 | 06:44 | 07:35 08:27 (2) | 07:30 | 08:21 09:00 (4}
[21:53  |2115 120:09 |18:58 31 08:58 (2) | 1652 11616 13 0913 (4)
60513 | 05:54 | 06:46 | 07:36 08:27 (2) | 0732 o822 09:02 (4)
12152 |21:13 120:07 11856 30 0857 {2) | 1651 11615 11 0913 (4)
710513 | 05:56 | 06:47 | 07:38 08:26 {2) | 0734 |08:23 09:03 (4)
| 21:52 121:11 | 20:04 | 18:53 30 08:56(2) | 1649 |16:15 9 0912 (4)
80514 | 05:57 | 06:48 | 07:40 08:26 {2) | 0736 | 08:25 09.05 (4)
12151 |21.09 120:02 11851 30 0856 (2) | 1647 116:15 8 0913 (4)
9]0515 0559 10651 | 07:42 08:27 (2) | 0738 | 08:26 09:06 (4)
12151 |21:07 1 20:00 118:49 28 08:55(2) | 1646 116:14 5 09:11(4)
10]05:16 | 06:01 | 06:52 | 07:43 08:28 {2) 107:39 | 08:27
12150 | 21:05 119557 118:47 26  08:54 (2) | 16:44 116:14
11105117 | 06:02 | 06:54 1 07:45 08:29 (2) | 07:41 108:28
| 21:49 |121:03 1 19:55 | 18:44 24 08:53(2) | 1642 |16:14
12051189 | 06:04 | 06:56 | 07:47 08:30 {2) |1 07:43 |08:29
|21:48  |21:01 11953 [18:42 21 08:51(2) | 1641 [ 16:14
13| 05:20 | 06:06 | 06:57 | 07:49 08:31 {2) | 0745 | 08:30
12147 | 2059 119:50 118:40 17 08:48(2) | 16:39 116:14
1410521 | 06:07 | 06:59 | 07:50 08:33 2) | 07:47 0856 (4) | 08:31
|2146 | 20557 119:48 11837 13 08:46(2) | 1638 9 0905 (4) | 16:14
15]0522 | 06:09 07:31 (1) | 07:01 | 07:52 08:53 {3) | 0749 0854 (4) | 08:32
|21:45 | 2055 6 0737 (1) 1945 118:35 10 09:03(3) |[1636 13  09.07 (4) | 16:14
16|05:23 | 06:11 07:27 (1) | 07:02 1 07:54 08:51 (3) | 07:50 0853 (4) | 08:33
|21:44 120:53 13 07:40(1)]1943 | 18:33 14 09:05(3) | 1635 15 0908 {4)|16:14
17| 05:25 | 06:12 07:25(1) | 07:04 | 07:56 08:50 {3) | 07.52 0853 (4} | 0834
121:43  |2051 17 07:42(1) | 19:41 [18:31 17 09:07(3) |1633 16 0909 (4)|16:14
18| 05:26 | 06:14 07:23 (1) | 07:06 | 07:57 08:49 (3) | 0754 0852 {4) | 08:35
|2142  |2049 20 07:43(1)|19:38 11829 19 09:08(3) |1632 18 09:10 (4) | 16:14
19(0527 | 06:16 07:22 (1) | 07:07 1 07:59 08:48 {3) | 07:56 0852 (4) | 08:35
12141 |2047 22 07:44(1)| 1936 118226 20 09:08(3) | 1631 19 09:11 (4) | 16:14
2010529 | 0817 07:21 (1) | 07:09 1 08:01 08:47 {3) | 07:57 0852 {4) | 08:36
12140 |2045 25 07:46(1)]|19:34 11824 22 09:09(3) |1629 20 09:12(4) | 16:15
21]05:30 106:19 07:18(1) | 07:11 | 08:03 08:47 (3) |1 07:59 08:52 (4) | 08:36
| 21:38 | 20.43 26 07:45(1) | 19:31 | 18:22 22 09:09{3) |1628 21 09:13(4)|16:15
22(0531  |06:21 07:19 (1) | 07:12 | 08:05 08:46 (3) | 08:01 0852 (4) | 08:37
12137 |20:41 27 07:46(1)[19:29 11820 22 09:08(3) [1627 21 09:13(4)|16:16
2310533 | 0622 07:18 (1) | 07:14 108:06 08:46 (3) | 08:02 0853 {4) | 08:38
|21:36 | 20:38 28 0746(1)|19:28 [18:18 22 09:08(3) 1626 21 0914 (4)|16:16
240584 | 0624 07:17 (1) | 07:16 | 08:08 08:46 (3) | 08:04 0852 {4) | 08:38
12134 |20:36 29 0746(1)]|19:24 118:16 21 09:07(3) | 16256 21  09:13(4) | 16:17
250586 | 0626 07:16 (1) | 07:18 08:43 (2) | 08:10 08:47 (3) | 08:06 0853 (4) | 08:38
|21:33  |20:3¢ 30 07:46(1)|19:22 5 0848(2)|18:14 20 09:07(3) (1624 21 0914 (4) [ 1617
2610537 | 0627 07:17 (1) | 07:19 08:37 (2) | 08:12 08:48 (3) | 0807 0853 (4) | 08:39
|21:31  |2082 29 07:46(1) 1919 15 O0BS52(2)[18:12 18 09:06(3) [1623 21 0914 (4)|16:18
2710589 | 0629 07:17 (1) | 07:21 0835 (2) | 08:14 08:49 (3) | 08:09 0854 {4) | 08:39
12130 |20:30 29 07:46(1)|1917 19 0854(2) [1810 16 09:05(3) [1622 20 00:14 {4) | 16:19
28| 05:40 | 06:31 07:16(1) | 07:23 08:33 (2) | 08:16 08:50 (3) 1 08:11 08:54 {4) | 08:39
|21:28 | 20:27 29 07:45(1) | 19:15 23 0856(2) | 18:08 13 09:03(3) | 1621 20 09:14 (4) |18:20
290542 | 0832 07:17 (1) | 07:24 0831 (2) | 08:17 08:53 (3) | 08:12 0855 {4) | 08:39
12127  |2025 27 0744(1)]1912 25 0856(2)|18:06 7 09:00(3) |1620 19 09:14 {4} | 16:21
30| 05:43 | 06:34 07:16 (1) | 07:26 08:30(2) | 07:19 |08:14 0856 (4) | 08:39
12125 |2023 27 07.43(1)[19:10 27 0857(2)|17.04 [16:19 18 09:14 (4) | 16:21
31[0545 | 0636 07:17(1) | 107:21 1 108:39
|21:23  |2021 25 Q742(1)| 117:02 | |16:22
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | 409 [} 183 | 633 | 313 | i
Red.Sonnenscheinwahrsch. | | 0.40 I 0.34 I 032 | 0.20 1 0.15
Reduktion Betriebsdaver | | 094 I 0.84 | 054 | 094 ] 0.94
Reduktion Windrichlurg | | 068 | 0.64 | 061 | 0.55 | 055
Gesamte Reduktion | | 0.25 | 0.20 | 0.18 | 0.10 | 0.07
Met.wahrsch.Beschattung | | 103 | 37 | 112 | 31 | 8
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (Sommerzeit wie Bezugsjahr):
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a UL company



DEWI-GER-WP15-04513-02.01

DEWI

106, I

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3

Tage zwischen Berechnungen 1Tag

Berechnungszeitsprung 1 Minute

|Januar

1108:39
| 16:23
2]08:39
| 18:24
3108:39
| 16:25
410839
116:26
5108:39
11627
6]08:39

| 16:49

21]08:28

| 16:51

22| 08:27

116:53

23|08:25

| 16:54

24| 08:24

| 16:56

25)08:23

| 16:58

26| 08:22

117:00

27| 08:20

| 17:01

28|08:19

117:03

29 08:17

| 17:05

30| 08:16

117:07

31]08:14

|17:08

Sonnenscheinstunden | 255
astr.max.mdgl.Beschallung |
Red Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichlurg |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

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

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

348
0.18
084
057
0.08

29

|Februar

09239 (4) | 08:13
1003 (4) | 17:11
09:40 (4) | 08:11
1003 {4) | 17:13
09:40 (4) | 08:10
10:04 (4) | 17:15
09:40 (4) | 08:08
10:03 {4} | 17:16
0841 (4) | 08:06
1004 {4) | 1718
09:41 (4) | 08:05
1004 (4) | 17:20
09:42 (4) | 08:03
1005 (4) | 17:22
09:43 (4) | 08:01
1005 (4) | 17:24
0944 (4) | 07:59
1005 {4) | 17:26
09:44 (4) | 07:58
1005 (4) | 17:28
09:45 {4) | 07:56
1005 (4) | 17:30
0945 (4) | 0754
10:05 (4} | 17:32
0947 (4) | 07:52
1005 (4) | 17:34
09:48 (4) ] 07:50
10:05 (4) | 17:35
09:49 {4} | 07:48
1005 (4) | 17:37
09:51 (4) | 07:46
10:04 (4) | 17:39
0952 (4) | 07:44
10:03 {4) [17:41
0954 (4) | 07:42
1000 (4} | 17:43
107:40
117:45
107:38
|17:47
107:36
11748
107:34
11751
107:32
11753
| 07:30
|17:54
10728
117:56
107:25
117:58
107:23
| 18:00
107:21
| 18:02
10719
| 18:04

|
|
|
|
| 285
|
|
|
|
|
|

13

17

19

21

23

24

25

25

B

25
24
22
28

29
31
33

35

38
39

690
0.25
0.94
0.59
0.14

94

107:17

| 18:06

107:14

118:07

107:12

118:09
08:48 (3) | 07:10
08:55 (3) | 18:11
08:45 (3} | 07:08
08:58 (3) | 18:13
08:43 (3) | 07:05
09:00 (3} | 18:15
08:42 (3) | 07:03
09:01 (3} | 18:17
08:41 (3) | 07:01
09:02(3) | 18:18
08:40 (3} | 06:59
09:03 (3) | 18:20
08:40 (3} | 06:56
09:04 (3) | 18:22
08:39 (3} | 06:54
09:04 (3) | 18:24
08:39 (3) | 06:52
09:04 (3) | 18:26
08:39 (3) | 06:49
09:05 (3} | 18:27
08:39 (3) | 06:47
09.05 {3) | 18:29
08:39 (3) | 06:45
09:05 (3} | 18:31
08:39 (3) | 06:42
09:04 (3) | 18:33
08:40 (3} | 06:40
09:04 (3) | 18:35
08:41(3) | 06:38
09:03 (3) | 18:36
08:34 (2) | 06:35
09:02 (3) | 18:38
08:31 (2) | 06:33
09:01 (3) | 18:40
08:28 (2} | 06:31
08:58 (3) | 18:42
08:26 (2} | 06:28
08:55 (3) | 18:43
08:25 (2) | 06:26
08:56 (2) | 18:45
08:24 (2) | 06:23
08:57 (2) | 18:47
08:23 (2) | 06:21
08:58 (2) | 18:49
08:22 {2) | 06:19
08:58 (2) | 18:50
08:21(2) | 07:16
08:59 (2) | 19:52
08:21(2) | 07:14
08:59 (2} | 19:54
08:21(2) | 07:12
09:00 (2) | 19:56

107:09

119:58

107:07

11959

40

40

39

37

37

35

31

25

21

|April

0819 (2) | 0705
0859 (2) | 2001
08:19 (2) | 07:02
0859 (2) | 20903
08:20 (2) | 07:00
08:59 (2) | 20.05
0819 (2) | 0658
0858 (2) | 20.06
0819 (2) | 0655
08:58 (2) | 2008
0820 (2) | 0653
0857 (2) | 20:10
0819 (2) | 0651
0856 (2) | 2012
0820 (2) | 06:48
08:55 (2) | 20-13
0821 (2) | 0646
08:54 (2) | 2015
0821 (2) | 0644
0852 (2) | 2017
08:22 (2) | 06:41
08:51 2) | 2019
08:24 (2) | 0639
0849 (2) | 2020
08:25 (2) | 0637
08:46 (2) | 2022
0829 (2) | 0635
08:43 (2) | 2024

| 0632

| 2026

| 0630

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

19
23
27
30

34
36
36

37

39
38
38
38

a7
36
36

35

860
0.35
0.94
0.68
0.22

146

10558
| 2053
10556
12055
10555
| 2057
| 05553
12059
10551
121:00
1 05:49
12102
1 05:47
|21:04
1 05:45
12105
| 05:43
12107
| 05:42
121:09
07:29 (1) | 05:40
07:42 (1) | 21:10
07:26 (1) | 05:38
07:45 (1) | 2112
07:24 (1) | 05:37
07:47 (1) | 2114
0722 (1) | 05:35
07:49 (1) | 21:15
07:19 (1) | 05:33
07:49 (1) | 2117
07:18 (1) | 05:32
0750 (1) | 2118
0717 (1) | 05:30
07:51 (1) | 2120
07:16 (1) | 05:29
0752 (1) | 21:21
07:16 (1) | 05:27
0752 (1) | 21:23
07:15 (1) | 05:26
07:52 (1) | 21:24
07:15 (1) | 05:24
0753 (1) | 21:26
07:14 (1) | 05:23
0753 (1) | 21:27
07:14 (1) | 05:22
0752 (1) | 21:29
07:14 (1) | 05:20
0752 (1) | 21:30
0714 (1) | 0518
0752 (1) | 21:32
07:14 (1) | 0518
0752 (1) | 21:33
07:14 (1) | 05:17
0751 (1) | 21:34
07:14 (1) | 0516
07:50 (1) | 21:36
07:14 (1) | 05:15
07:50 (1) | 21:37
07:14 (1) | 0514
07:49 (1) | 21:38
10513
| 2139
| 488

(Sommerzeit wie Bezugsjahr):

33
32
29
27
25

21

198
0.40
0.94
0.68
0.25

49

Nuni

07:15 (1) [ 05:12
07:48 (1) | 21:40
07:15 (1) | 05:11
07:47 (1) | 21:42
07:16 (1) | 05:10
07:45 (1) | 21:43
07:18 (1) | 05:09
07:45(1) [ 21:44
07:18 (1) | 05:09
07:43 (1) | 21:45
07:20 (1) | 05:08
07:41 (1) | 21:46
07:21 (1) | 05:07
07:39 (1) | 21:47
07:24 (1) | 05:07
07:37 (1) | 21:48
1 05:06
|21:49
105:08
[21:49
105:08
12150
[05:05
[21:51
105:05
|21:52
| 05:05
|2152
| 05:04
121:53
105:04
12153
|05:04
|21:54
105:04
12154
105:04
|21:54
| 05:04
|21:55
105:04
[21:55
105:05
12155
105:05
12155
105:05
12156
| 05:05
12156
105:06
|2158
105:08
12155
105:07
12155
|05:07
12155
105:08
[2155
I

|
502

I
|
I
I
|
|
|

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

106, I

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt {SS:MM) Schattenende

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
JJuli |August |September |Oktober |November |Dezember
110509 |0546 | 06:37 07:28 (1) | 07:28 09:04 (2) | 0723 0809 (3) | 08:15 09:27 (4)
12155  |21:22 12018 13 07:41(1)[19:07 23 09:27(2) |[1700 25 0834(3)|16:18 20 09:47 (4)
2105:.09 | 0548 | 06:39 | 07:29 08:02 {2) | 07:25 0809 (3) | 08:17 09:28 (4)
12154  |21:20 120:16 [19:05 27 09:29{2)|1658 24 0833(3)]|16:18 20 09:48 (4)
3105:10 | 0548 | 06:41 | 07:31 08:59 (2) | 07:27 08:10 (3) | 08:18 09:28 (4)
12154  |21:18 |120:14 119:03 31 09:30{2) |1656 22 0832(3)[16:17 21 09.49(4)
410511 | 05:51 07:36 (1) | 06:42 | 07:33 08:58 {2) |107:28 08:11 (3) | 08:19 09:28 (4)
[21:54 | 2117 9 07:45(1) | 20:11 [19:00 33 09:31(2) 1654 21 0832(3)]|1616 21 (0949 (4)
500512  |0553 07:32 (1) | 06:44 | 07:35 08:57 {2) | 07:30 08:12 (3) | 08:21 09:28 (4)
[21:53  |21145 15 07:47 (1) | 20:09 [18:58 35 09:32(2) 1652 19 0831{3)|16:16 22  09:50 (4)
60513 | 05:54 07:31 (1) | 06:46 | 07:36 08:56 (2) | 0732 08:13 {3) | 08:22 09:28 (4)
| 21:52 |121:13 19 07:50 (1) | 20.07 | 18:56 37  09:33{2) | 1651 16 0829(3)|16:15 23 0951 (4)
710513 | 05:56 07:28 (1) | 0647 | 07:38 08:55{2) | 07:34 08:15 {3) | 08:23 09:28 (4)
| 21:52 121:11 23 07:51(1) | 20:04 | 18:53 37 09:32(2) | 1649 12 0827(3)|16:15 23 0951 (4)
80514 | 05:57 07:27 (1) | 06:48 | 07:40 08:54 {2) | 07.36 08:19 {3) | 08:25 09:28 (4)
12151 |21:09 26 0753(1) 2002 11851 39 09:33(2) | 1647 5 0824(3)|16:15 23 0952 (4)
910515  |05:59 07:26 (1) | 06:51 | 07:42 08:54 {2) | 07:38 |08:26 09:29 (4)
12150  |21:07 28 07:54(1) | 20:00 118:49 39 09:33 (2) | 1646 116114 24 0953 (4)
101 05:16 | 06:01 07:25(1) | 0652 | 07:43 08:54 {2) | 07:39 | 08:27 09:30 (4)
12150  |2105 30 07:55(1) | 1957 118:47 39 09:33 (2) | 16:44 [16:14 23 09:53 (4)
11105117 | 06:02 07:23 (1) | 06:54 1 07:45 08:53 (2) | 07:41 | 08:28 09:30 (4)
| 21:49 |121:03 32 07:55(1) ] 19:55 | 18:44 40 09:33(2) | 1642 |16:14 23 0953 (4)
12051189 | 06:04 07:23 (1) | 06:56 | 07:47 08:53 {2) | 07:43 |08:29 09:30 (4)
|21:48  |2101 33 07:56(1)| 1953 [18:42 40 09:33 (2) | 1641 [16:14 24  09:54 (4)
13| 05:20 | 06:06 07:23 (1) | 06557 | 07:49 08:53 (2) | 0745 | 08:30 09:30 (4)
|21:47  |2058 34 07:57(1) [ 1950 11840 39 09:32(2) | 1639 [16:14 24 09:54 (4)
1410521 | 06:07 07:21 (1) | 06559 1 07:50 08:53 {2) | 07:47 10831 09:31 (4
|2146  |2057 36 07:57 (1) | 19:48 [18:37 39 09:32{2) | 1638 11614 23 0954 (4)
15]0522 | 06:09 07:21 (1) | 07:01 | 07:52 08:53 (2) | 07:49 | 08:32 09:31 (4)
|21:45 |2055 37 07:58(1)| 1945 11835 38 09:31(2) | 1636 11614 24 0955 (4)
1610523 | 0611 07:20 (1) | 07:02 | 07:54 08:53 {2) | 0750 108:33 09:32 (4)
|21:44  |2053 38 07:58(1) | 1943 118:33 38 09:31(2) | 1635 116114 24 0956 (4)
17| 05:25 | 06:12 07:20 (1) | 07:04 | 07:56 08:54 (2) | 0752 | 08:34 09:33 (4)
|21:43  |2051 38 07:58(1)|19:41 [18:31 36 09:30(2) | 1633 116114 23 09:56 (4)
180526 | 06:14 07:19 (1) | 07:06 | 07:57 08:55 {2) | 0754 | 08:34 09:33 (4)
|2142  |2049 39 07:58(1)|19:38 11829 34 09:29(2) | 1632 116:14 24 09:57 (4)
19(0527 | 06:16 07:19 (1) | 07:07 1 07:59 08:56 {2) | 07:56 | 08:35 09:33 (4)
|21:41  |20.47 39 07:58(1) | 1936 11826 32 09:28 (2) | 1631 116114 24 0957 (4)
2010529 | 0817 07:19 (1) | 07:09 1 08:01 0857 (2) | 07:57 | 08:36 09:34 (4)
12140 |2045 38 0757 (1)]19:34 11824 30 0927 (2) | 1629 116:15 24 (09:58 (4)
21]05:30 106:19 07:19(1) | 07:11 | 08:03 08:58 {2) |1 07:59 | 08:36 09:34 (4)
|21:38  |2043 38 0757 (1) 1931 11822 30 09:28(3) | 1628 11615 24 0958 (4)
22(0531  |06:21 07:19 (1) | 07:12 | 08:05 08:59 (2) | 08:01 | 08:37 09:35 (4)
12137 |2041 38 07:57(1)[19:29 11820 30 09:29(3) | 1627 116146 24 0959 (4)
2310533 | 0622 07:19 (1) | 07:14 108:06 09:01 (2) | 08:02 | 08:37 09:35 (4)
| 21:36 | 20:38 37 07:56(1)|19:26 [18:18 30 09:31(3)|1626 |16:16 24 (959 (4)
240584 | 0624 07:20 (1) | 07:16 | 08:08 09:05 (2) | 08:04 | 08:38 09:36 (4)
|21:34 | 20:36 36 07:56(1)]19:24 | 18:16 27 09:32(3) | 1625 [ 16:17 24 1000 (4)
250586 | 0626 07:19 (1) | 07:18 | 08:10 09:10 {3) | 08:06 0932 (4) | 08:38 09:36 (4)
|21:33  |20:3¢ 35 07:54(1)]19:22 11814 23 09:33(3) | 1624 6 0938(4)[16:17 24  10:00 (4)
2610537 | 0627 07:20 (1) | 07:19 1 08:12 09:09 (3) | 08:07 0930 (4) | 08:39 09:37 (4)
|21:31  |2082 34 07:54(1)|19:19 [18:12 24 09:33(3) |1623 11 09:41(4)|16148 23  10:00 (4)
2710589 | 0629 07:21 (1) | 07:21 | 08:14 09:09 (3) | 08:09 0930 {4) | 08:39 09:37 (4)
12130 |20:30 32 07:53(1) 1917 [18:10 25 09:34(3) [1622 13 0943(4)|1619 23  10:00 (4)
28| 05:40 | 06:31 07:21 (1) | 07:23 | 08:16 09:08 (3) | 08:11 09:28 {4) | 08:39 09:37 (4)
|21:28 | 20:27 30 07:51(1)]19:14 | 18:08 26 09:34(3) | 1621 16 0944 (4) | 16:20 24  10:01 (4)
290542 | 0832 07:23 (1) | 07:24 09:10(2) | 08:17 09:08 (3) | 08:12 0928 {4) | 08:39 09:38 (4)
12127 2025 27 0750(1)]19:12 11 09:21(2)|18:06 26 09:34(3) 1620 17 0945(4)|1621 23 10:01 (4)
300543 | 0634 07:24 (1) | 07:26 09.06 (2) | 07:19 08:08 (3) | 08:14 0928 (4) | 08:39 09:38 (4)
]2125 2023 23 0747(1)[1910 19 0925(2)|17.04 26 08:34(3)|16:19 18 (946(4)|1621 24 10:02 (4)
31[0545 | 0636 07:26 (1) | 107:21 08:09 (3) | 108:39 09:39 (4)
|21:23  |2021 19 07:45(1)| 117:02 25 08:34(3) | [1622 23 10:02 (4)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | 863 [} 43 | 998 | 225 | 7
Red.Sonnenscheinwahrsch, | | 0.40 I 0.34 I 032 | 0.20 1 0.15
Reduktion Betriebsdaver | | 094 I 0.84 | 054 | 094 ] 0.94
Reduktion Windrichtung | | 068 | 0.63 | 0.60 | 0.58 | 0.57
Gesamte Reduktion | | 025 ] 0.20 | 017 | 0.1 ] 0.08
Met.wahrsch.Beschattung | | 218 | 8 | 174 | 24 | 55
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (Sommerzeit wie Bezugsjahr):
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DEWI-GER-WP15-04513-02.01

DEWI

107, E—

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

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

(SS:MM)

der Matrix wiedergeg

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai |Juni
1]08:39 09:26 (3) | 08:13 09:35 (2) | 0717 107:05 08:27 (1) | 0558 | 0512
| 16:23 7 09:33(3)|17:11 40 10:15(2) | 18:06 120:01 42 09:08(1) |2053  |2140
2108:39 09:25(3) | 08:11 09:35(2) | 07:14 | 07:02 08:27 (1) | 05:56 105:11
| 16:24 10 09:35(3)[17:13 40  10:15(2) | 1807 12008 41 09:08 (1) |2055  |2142
3]08:39 09:25 (3) | 08:10 08:36 {2) | 07:12 | 07:00 08:28 (1) | 0555 | 05:10
| 16:25 11 09:36(3) | 17:14 39 10:15{2) | 18:09 12005 33 09:07 (1) | 2057  |2143
4108:39 09:24 (3) | 08:08 09:37 (2) | 07:10 | 06:58 08:28 (1) | 0553 105:09
116:26 13 09:37(3) | 17:16 38 10:15(2) | 18:11 12006 37 09:05(1) 2059  |2144
5108:39 09:24 (3) | 08:06 09:37 {2} | 07:08 1 06:55 08:29 (1) |0551 | 0509
116:27 14 09:38(3) [ 17:18 38 10:15(2) | 1813 12008 35 09:04(1)|2100 |2145
608:39 09:24 (3) | 08:05 09:37 (2} | 07:05 1 06:53 08:30 (1) |0549 | 05.08
| 16:28 15 09:39(3) | 17:20 37 10:1442) | 18:15 1 20:10 32 09:02(1)|21:02 |21:46
7108:38 09:24 (3) | 08:03 09:38 {2) | 07:03 | 06:51 08:31 (1) | 05:47 10507
| 16:30 17 09:41(3) | 17:22 35 10:13(2) 11817 | 20:12 28 08:59 (1) |21:04 |21:47
8|08:38 09:23 (3) | 08:01 09:39 {2) | 07:01 | 06:48 08:33 (1) | 0545 10507
1 16:31 22 0950(2)|17:24 34 10:13(2) | 1818 120113 24 0857 (1)|2105  |2148
908:37 09:24 (3) | 07:59 09:40 (2) | 06:59 | 06:46 08:36 (1} | 0543 | 05:06
11632 29 0954(2)[17:26 32 10:12{2) | 1820 120115 18 0854 (1) |2107  |2149
10| 08:37 09:23 (3) | 07:58 09:41 (2) | 06:56 | 06:44 08:40 (1) | 0542 | 05:06
116:3¢ 33 09:56(2) [17:28 30 10:11 (2) | 1822 120:47 9 0848(1)|2109 |2149
11]08:36 09:23 (3) | 07:56 09:42 (2) | 06:54 | 06:41 10540 0505
| 16:35 35 09:58(2)|17:30 27 10:09{2)|18:24 | 20:19 |21:10 |21:50
12| 08:36 09:23(3) | 07:54 09:43 {2) | 06:52 | 06:39 | 0538 1 05.05
| 16:36 36 09:59(2) | 17:32 25 10:08(2)]1826 | 20:20 |21:12 12151
1310835 09:24 (3) | 07:52 09:45 (2) | 06:49 07:47 (1) | 06:37 | 0537 | 05:05
|16:38 37 10:01(2)[17:3 21 10:06(2) | 1827 14 0801 (1)]20:22 |21:14  |2152
14]08:34 09:24 (3) | 07:50 09:48 (2) | 06:47 07-44 (1) | 06:35 10535  |0505
116:38 39 10:08(2)[17:35 15 10:03(2)]1829 21  0805(1)|20:24 121145 |2152
15| 08:33 09:24 (3) | 07:48 | 06:45 07:40 (1) | 06:32 10533 | 05:04
| 16:41 40  10:04 (2) | 17:37 11831 26 0806(1)]20:26 12147  |2153
16| 08:33 09:24 (3) | 07:46 | 06:42 07:38(1) | 068:30 | 0532 | 05:04
| 16:43 41 10:05(2) | 17:39 118:33 30 0808(1)]|20:27 |21:18 12153
17| 08:32 08:24 (3) | 07:44 | 06:40 0737(1) | 06:28 | 0530 1 05:04
|16:44 43 1007 (2) | 17:41 11835 33  08:10(1)]20:29 12120 |2154
18| 08:31 08:23(3) | 07:42 | 06:38 0734(1) | 06:26 | 0529 | 0504
11646 44  10:07(2) | 17:43 11836 37 08:11(1)}]20:31 12121 |2154
19 | 08:30 09:24 (3) | 07:40 | 06:35 0733 (1) | 06:24 10527 | 0504
|16:47 44 10:08(2) | 17:45 |1838 39 08:12(1)|2033 12123 |2154
20 08:29 09:24 (3) | 07:38 106:33 0782 (1) | 06:21 10526 | 0504
|16:49 45 10:09(2) | 17:47 [1840 41 08:13(1)|20:34 |2124  |2155
21]08:28 09:25 (3) | 07:36 | 0831 07:31(1) | 06:19 10524  |05:04
| 16:51 45 10:10(2) | 17:49 11842 42 08:13(1)|20:36 12126 |2155
22| 08:27 09:24 (3) | 07:34 |1 06:28 0730(1) | 068:17 | 0523 | 05:05
11653 46  10:10(2) | 17:51 11843 43 08:13(1) | 20:38 12127  |2155
23 08:25 09:25 (3) | 07:32 10626 0729 (1) | 06:15 10522 | 0505
| 16:54 47  10:12(2) | 17:53 11845 44  08:13(1) ] 20:40 |2129 12155
24| 08:24 09:26 (3) | 07:30 10623 0728 (1) | 06:13 10520  |0505
|16:56 47 10:13(2) | 17:54 |18:47 45 08:13(1)|20:41 12130  |2156
25108:23 09:26 (3) | 07:28 | 06:21 0728(1) | 08:11 | 05:19 | 05.05
| 16:58 47  10:13(2) | 17:56 11849 45 08:13(1)]20:43 12132 |2156
26 | 08:22 09:27 (3) | 07:25 1 06:19 0727 (1) | 06:09 10518 |0506
[17:00 47 10:14(2) [ 17:58 11850 45 08:12{1) | 20:45 12133 |2156
2710820 09:27 (3) | 07:23 107:16 0827 (1) | 06:07 10517 | 0506
| 17:01 47 10:14 (2) | 18:00 119562 45 09:12(1) | 20:46 12134  |2155
28108:19 08:29 (3) | 07:21 107:14 0827 (1) | 06:04 10516 |05:07
| 17:03 46  10:15(2) | 18:02 | 1954 45 09:12(1) | 20:48 | 2136 12155
29|08:17 08:29 (3) | 07:19 107:12 0826 {1) | 06:02 105145 | 0507
117:05 46  10:15(2) | 18:04 11956 45 09:11(1) | 20:50 12137  |2155
30 | 08:16 09:30 (3) | 1 07:09 0827 (1) | 06:00 10514  |0508
117:07 45 10:15(2) | 11958 44 09:11(1)]20:52 12138 |2155
31]08:14 09:33 (3) | 107:07 0827 (1) | 10513 |
117:08 42 10:15(2) | 11859 43 09:10(1)| 12139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 1080 | 451 | 727 | 305 | |
Red.Sonnenscheinwahrsch, | 0.16 | 025 | 0.28 | 0.35 | |
Reduktion Betriebsdaver | 0.84 | 084 | 0.94 | 094 | |
Reduktion Wirdrichturg | 0.56 | 056 | 0.61 | 061 | |
Gesamte Reduktion | 0.08 | 0.13 | 0.16 | 0.20 | |
Met.wahrsch.Beschattung | 90 | 59 | 115 | 61 | |

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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a UL company



DEWI-GER-WP15-04513-02.01

DEWI

107, E—

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

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

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110509 | 0546 | 06:37 |07:28 0723 09:11 (2) | 08:15 09:05 (3)
12155 |2122  |20:18 118:07 [1700 28 09:39(2) [16118 36 0941 (2)
2105:09 | 0548 | 06:39 08:38(1) | 07:29 10725 09:10 (2) | 08:17 09:06 (3)
12154  |21:20 |20:16 10 08:48(1) | 19:05 |1658 30 09:40(2)|16118 35 09:41(2)
3105:10 | 0548 | 06:41 08:33{1) | 07:31 |07:27 09:08 (2) | 08:18 09:.07 (3)
|21:54  |21:18 | 20:14 19 0852{1) |19:03 11656 33 09:42(2) [16:17 33 0940 (2)
410511 | 05:51 | 06:42 08:30(1) | 07:33 | 0728 09:08 (2) | 08:19 09:08 (3)
[21:54  |2117  [20:11 24 0854{1)|19:00 |1654 34 0942(2)|1616 29 09:38 (2)
5]0512  |0553 | 06:44 08:28 (1) | 07:35 | 0730 09:08 (2) | 08:21 09:08 (3)
[21:53  |2115  |2009 28 0856{(1)|1858 |1652 35 0943(2)|1616 23 09:35(2)
6]0513  |0554 | 06:46 0825 (1) | 07:36 |0732 09:07 (2) | 08:22 09:10 (3)
12152 |21:13 2007 32 0857(1)|18:56 11651 37 09:44(2)|16:15 17 09:27 (3)
710513 | 05:56 | 06:47 0824(1)|07:38 |07:34 09:07 (2) | 0823 09:11 (3)
| 21:52 121:11 120:04 35 0859(1)]1853 | 16:49 37 09:44(2) | 16:15 15 09:26 (3)
810514 | 05:57 | 06:49 0823 (1) | 07:40 | 0736 09:06 (2) | 0825 09:12 (3)
|21:51 |121:08 | 20:02 37 09:00(1)|18:51 | 16:47 39 09:45(2)|16:15 15 09:27 (3)
905:15 |1 05:59 | 06:51 08:21(1) | 07:42 | 07:38 09:08 (2) | 08:26 09:13 (3)
12150  |21:07  |20:00 39 09:00(1)|18:49 1646 39 09:45(2) |[1614 13  09:26 (3)
10105116 | 0601 | 06:52 08:20{1) | 07:43 10738 09:06 (2) | 08:27 09:14 (3)
12150 |21:05  [1957 41 09:01{1)|18:47 |16:44 40 09:46(2) [1614 11  0925(3)
110517 |0602 | 06:54 0820 (1) | 07:45 |07:41 09:05 (3) | 08:28 09:15 (3)
| 21:49 |121:03 | 19:55 42 09:02(1) | 18:44 | 16:42 41 0946 (2) | 16114 10 08:25 (3)
1210519 | 06:04 | 06:56 08:18(1) | 07:47 | 07:43 09:03 (3) | 0829 0817 (3)
[21:48  |2101  [1953 43  09:01(1)]18:42 |16:41 43 09:46(2) [ 16:14 7 0924(3)
130520 | 06:06 | 08:57 08:18(1) | 07:49 | 07:45 09:02 (3) | 08:30 09:18 (3)
12147  |20559 |19:50 44 09:02(1)|18:40 11638 44  09:46(2) | 16:14 5  09:23(3)
14]0521  |0607 | 0659 08:17 (1) | 07:50 | 07:47 09:01 (3) | 08:31
|21:46  |2057 [19:48 44 0901 (1) |18:37 11648 45 09:46 (2) [ 16:14
15]0522  |06:08  |07:01 08:16 (1) | 07:52 | 0749 09:01 (3) | 0832
|21:45 |2055 [19:45 46 09.02(1)|1835 11636 46 09:47 (2) | 16:14
160523  |06:11 | 07:02 08:16 (1) | 07:54 | 07:50 09:00 (3) | 08:33
[21:44  |2053 |19:43 46 0902(1)|1833 1635 47 0947 (2) | 16:14
17| 05:25 | 06:12 | 07:04 08:15{1) | 07:56 | 07:52 09:00 (3) | 08:34
121:43  |2051  [19:41 46 09.01{1)] 1831 1683 47 0947 (2) | 16:14
18| 05:26 | 06:14 | 07:06 08:16{1) | 07:57 |07:54 09:00 (3) | 08:34
|2142  |2049 |19:38 45 09:01(1)]18:29 11632 47 09:47 (2) | 1614
19(0527  |06:16 | 07:07 08:16 (1) | 07:59 | 0756 09:00 (3) | 08:35
|21:41  |2047 |19:38 45 09:01(1)|18:26 |16:31 47 09:47 (2) | 16:14
2010528 | 0617 | 07:09 08:15 (1) | 08:01 | 0757 09.00 (3) | 08:36
|21:40  |2045 | 19:34 44 0859 (1) |18:24 |1629 46 0946 (2) | 16:15
210530 0619  [O7:11 08:15 (1) | 08:03 10759 09:00 (3) | 08:36
|21:38  |2043  [1931 44 0859(1)|1822 |1628 46 09:46 (2) | 1615
22| 05:31 | 06:21 |07:12 08:16 (1) | 08:05 | 08:01 09:01 (3) | 08:37
12137 |20:41  |1929 42 0858{(1)|18:20 1627 45 0946 (2) | 16:16
2310533 |0622  |07:14 08:16 (1) | 0B:06 | 08:02 09:01 (3) | 0837
|21:36 | 20:38 119:26 40 0856(1)]18:18 |16:26 45 09:46(2) | 16:16
2410534 |0624 | 07:18 08:17 (1) | 08:08 | 08:04 09:01 (3) | 08:38
|21:3¢  |20:38 | 1924 39 0856(1)|18:16 |1625 44 09:45(2) | 1617
250586 |0626 | 0747 08:18{1) | 08:10 | 08:06 09:.01 (3) | 0838
121:33  |20:3¢ 1922 36 08:54(1)|18:14 |1624 44 09:45(2) | 1617
2610537 |0627  |07:19 08:18 (1) | 08:12 | 08:07 09:02 (3) | 08:39
|21:31  |2082  [19:19 34 0852(1)|18:12 11623 43 09:45(2) | 1618
27|0538  |0629  |07:21 08:19 (1) | 08:14 |08:09 09:03 (3) | 0839
12130 |20:30  |19:17 32 0851 (1)]18:10 1622 41  09:44(2) | 1619
28(0540 0631  |07:23 0821 (1) | 08:16 10:22 (2) | 08:11 09:03 (3) | 08:39
|21:28 | 20:27 |19:14 28 0849(1)|18:08 6 1028 (2) | 1621 40 09:43(2) | 16:20
29|0542 |0632  |07:24 0822 {1) | 08:17 10:17 (2) | 08:12 09:04 (3) | 0839
12127  |2025 |19:12 23 08:45(1)|18:06 16 10:33(2) |[1620 39 09:43 (2) | 16:20
300543 | 0634 |07:26 0825 (1) | 07:19 09:14 (2) | 08:14 09:05 (3) | 0839 09:27 (3)
]2125 |2023  |19:10 17 0842{1)[1704 22 09:36(2)|16:19 38 09:43(2) | 16221 4 09:31(3)
31[0545 0636 | 107:21 09:13 (2) | | 08:39 09:26 (3)
|2123  |2021 | |17:02 25 09:38(2) | 11622 7 09:33(3)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 1045 | 69 | 1230 | 260
Red.Sonnenscheinwahrsch, | | | 0.34 | 032 | 020 | 015
Reduktion Betriebsdaver | | | 0.94 ] 094 | 0.94 | 094
Reduktion Windrichtung | | | 0.61 | 0.56 | 056 | 056
Gesamte Reduktion | | | 0.20 | 0.16 | 0.10 | 0.08
Met.wahrsch.Beschattung | | | 204 | 11 | 126 | 20

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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a UL company



DEWI-GER-WP15-04513-02.01

DEWI

106, I

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

\ Januar bis Juni

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

Beschattungsbereich der WEA berechnet durch WindPro gemal} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai [Juni
1]08:39 09:15 (3) | 0813 107:17 08:22 (1) | 0705  |0558 05142
| 16:23 23 0938(2) 11711 | 18:06 16 08:38 (1) | 2001 12053 |21:41
2108:39 09:16 (3) | 08:11 107:14 08:25 (1) | 07:02 | 05:56 105:11
| 16:24 23 0939(2)]17:13 118:07 10 08:35(1) | 2003 12055 [21:42
308:39 09:16 (3) | 08:10 |07:12 | 07:00 | 0555 105:10
|16:25 24 09:40(2) | 1715 118:09 12005 |2057 |2143
4108:39 09:16 (3) | 08:08 107:10 | 06:58 10553 | 05:09
116:26 24  0940(2)|17:16 118:11 12006  |2058 2144
5108:39 08:16 (3} | 08:06 107:08 10655 0551  |05:09
116:27 25 09:41(2) 1718 118:13 12008  |21:00 2145
6]08:39 09:17 (3) | 08:05 1 07:05 10653  |0549 | 05:08
11628 25 0942(2)]|17:20 118:15 120:10  |2102  [2146
7108:38 09:17 (3) | 08:03 1 07:03 | 0651 | 0547 105:07
| 16:30 26 0943(2)|17:22 118:17 | 20:12 121:04 12147
8|08:38 09:16 (3) | 08:01 | 07:01 | 06:48 | 0545 1 05:07
1 16:31 27 0943(2)|17:24 118:18 12013 2105  |2148
9108:37 09:17 (3) | 08:00 | 06:59 | 06:46 10543 | 05:08
11632 27 0944 (2)|17:26 118:20 12015 |2107  |2149
10| 08:37 09:17 (3) | 07:58 | 06:56 | 06:44 | 0542 105:08
116:38 28 09:45(2) | 1728 118:22 12047 |21.08 {2149
11]08:36 09:17 (3) | 07:56 1 06:54 |06:41  |0540  |05:06
| 16:35 28 0945(2) | 17:30 |18:24 | 20:19 |21:10 121:50
12| 08:36 09:18 (3) | 07:54 | 06:52 | 0639 | 05:38 | 05:05
| 16:36 28 0946(2)|17:32 |18:26 | 2020 |21:12 [21:51
13| 08:35 09:19 (3} | 07:52 | 06:49 | 0637 10537 | 05:05
|16:38 28 0947 (2)|17:34 118:27 12022 |21114 2152
14| 08:34 09:19 (3} | 07:50 08:28 (1) | 06:47 | 06:35 10535 |05:05
116:38 29 09:48(2) | 1735 7 08:35(1)|18:29 |2024  |2115 2152
15| 08:33 0920 (3) | 07:48 0825 (1) | 06:45 10632 10533 0504
|16:41 28 09:48(2)|17:37 13  08:38(1) | 1831 |2026  |2147  |2153
16| 08:33 0920 (3) | 07:46 08:23 (1) | 06:42 | 06:30 | 05:32 | 05:04
| 16:43 28 0948(2) 11739 18 08:41(1)]18:33 | 2027 12118 12153
17| 08:32 0821 (3) | 07:44 08:22 (1) | 06:40 | 0628 | 05:30 | 05:04
|16:44 28  09:49(2) [17:41 20 08:42(1) 1835 12029  |2120 |2154
18 | 08:31 0921 (3) | 07:42 08:21 (1) | 06:38 10626 10529  |05:04
|16:46 27 0948(2) 1743 22 0843(1)]1836 12031 |2121  |2154
19 | 08:30 0922 {3) | 07:40 08:20 (1) | 06:35 10624  |0527 0504
116:47 27 0949(2)|1745 24 08:44(1)|18:38 12043 |2123 2156
20 08:29 0923 {3) | 07:38 08:19{1) | 06:33 | 0621 | 05:26 105:04
|16:49 26 0949(2) {1747 26 08:45(1) | 18:40 12034  |2124  |2155
21]08:28 0925 (3) | 07:36 08:18 (1) | 06:31 1 06:19 | 0524 105:04
| 16:51 25 0950(2) 1748 26 0844(1)|18:42 | 20:36 12126 [2155
22| 08:27 0926 (2} | 07:34 08:18 (1) | 06:28 10647  |0523  |05:05
11653 23 0949(2) |17.51 27 08:45(1)|18:43 12038  |2127 |2155
230825 0927 (2) | 07:32 08:18 (1) | 06:26 |06:15  |0522 | 05:05
| 16:54 22 0949(2)]11753 27 0845(1) 1845 | 20:40 12129 12155
24| 08:24 0928 (2) | 07:30 08:18 (1) | 06:23 106143  |0520  |05:05
11656 21 0949(2) |1754 27 08:45(1)|18:47 |2041  |2130 |2156
25| 08:23 0929 (2) | 07:28 08:19 (1) | 06:21 |06:41  |0519  |05:05
| 16:58 19  0948(2) | 1756 26 0845(1)]18:49 | 20:43 |21:32 12156
26 | 08:22 0930 (2) | 07:25 0818 (1) | 06:19 10609 10518  |05:06
| 17:00 18 0948 (2) | 1758 25 08:43(1)]18:51 | 20:45 12133 12156
27| 08:20 0931 (2) | 07:23 08:19 (1) | 07:16 10607  |05:17  |05:06
117:01 16 0947 (2} | 1800 24 08:43(1)]19:52 |2046  |2134  |2156
28]08:19 0934 (2) | 07:21 08:20(1) |1 07:14 | 06:04 |05:16 105:07
| 17:03 12 0946 (2) | 18:02 22 08:42(1)]19:54 | 20:48 12136 [21:55
29|08:17 0936 (2) | 0719 08:21 (1) | 07:12 |0602  |05:15  [05:07
117:05 7 09:43(2)11804 20 08:41(1)]19:56 12050  |2187  |2155
30| 08:16 | | 07:08 | 06:00 | 05:14 | 05:08
117:07 | 119:58 |2052  |2138  |2155
31 08:15 | 107:07 | 10513 |
|17:08 | 11959 | 12138 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 692 | 354 | 26 | | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 1 0.28 | | 1
Reduktion Betriebsdaver | 084 | 094 | 094 | | |
Reduktion Windrichtung | 056 | 0.60 | 0.60 | | |
Gesamte Reduktion | 0.08 | 0.14 | 0.16 | | |
Met.wahrsch.Beschattung | 57 | 49 | 4 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

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

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

\ Juli bis Dezember

Tag im Monat Sonnenaufgang
Sonnenuntergang {SS:MM) Minuten mit Schatten Zeitpunkt {SS:MM) Schattenende

(SS:MM)

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |SeptembefOktober | I
110509 |0546 |06:37 |07:28 10723 108:15 09:00 (3)
| 21:55 |21:22 | 20:18 1 19:07 [17:00 | 16:18 28 09:28 (2)
2105:.09 | 0548 | 06:39 | 07:29 10725 | 08:17 09:01 (3)
12154  |21:20 |20:16 | 19:05 11658 116:18 27 09:28(2)
3105:10 | 0548 | 06:41 | 07:31 |0727 | 08:18 09:01 (3)
12154  |2118  |20:14 | 19:08 11656 11617 28 09:29 (2)
410511 | 05:51 | 06:42 | 07:33 10728 | 08:19 09:01 (3)
[21:54 |27 2011 [19:00 11654 11616 27 09:28(2)
5|0512 |0553 |06:44  |07:35 10730 | 08:21 09:03 (3)
[21:53  |2145  |2009 | 1858 11652 11616 26  09:29 (2)
6]0513 |0554 |06:46 | 07:36 10732 | 08:22 09:03 (3)
12153 |21:13  |20:07 [ 18:56 11651 11615 26 09:29 (2)
710513 | 05:56 | 06:47 | 07:38 10734 | 08:23 09:03 (3)
| 21:52 121:11 120:04 | 18:53 | 16:49 | 16:15 25 09:28(2)
810514 | 05:57 | 06:49 | 07:40 10736 | 08:25 09:04 (3)
12151 2108 |20:02  |18:51 | 16:47 11615 25 09:29(2)
90515 |0559 0651 | 07:42 10738 10826 09:05 (3)
|21:51  |21:07  |20:00 | 1849 11646 116:14 24 09:29 (2)
10]05:16 | 06:01 | 06:52 | 07:43 | 07:40 | 08:27 09:05 (3)
12150  |21:05 [1957  |1847 116:44 11614 24  09:29 (2)
11]05:17 | 06:02 | 06:54 | 07:45 09:01 (1) | 07-41 | 08:28 09:08 (3)
|21:49  |21:03  [1955 | 18:44 6 09:07(1) | 1642 116114 23 09:29 (2)
12051189 | 06:04 | 06:56 | 07:47 08:57 {1) | 0743 | 08:29 09:06 (3)
|21:48  |2102 |1953  [1842 14 0911 (1) | 1641 116114 23 09:29(2)
13| 05:20 | 06:06 | 08:57 | 07:49 08:54 {1) | 0745 | 08:30 09:07 (3)
12147  |2100 |1950 |[18:40 18 09:12(1) | 1639 11614 22 09:29(2)
1410521 0607 0659 | 0750 08:53 (1) | 0747 09:07 (2) | 08:31 09:08 (3)
|21:46  |2057 [19:48  [18:37 20 09:13(1) |1638 8 0915(2)|16:14 21 09:29(2)
15]0522 |0609 0701  |0752 0851 (1) | 0749 09.05 (2) | 08:32 09:08 (3)
12145  |2055 1945  |[18:35 23 0914 (1) 1636 13  09:18{2)[1614 21 09:29 (2)
16| 05:23 | 06:11 | 07:02 | 07:54 08:51 (1) | 0750 09:04 (2) | 08:33 09:09 (3)
|21:44 120:53 119:43 118:33 24  09:15(1) | 1635 16 0920 {(2) | 16:14 20 09:29 (2)
17| 05:25 | 06:12 | 07:04 | 07:56 08:50 (1) | 07:52 0903 (2) | 08:34 09:10 (3)
121:43  |2051  |19:41  [1831 26 09:16(1) [1633 18 0921(2)|16:14 20 09:30 (2)
18| 05:26 | 06:14 | 07:06 | 07:57 08:50 (1) | 0754 09:03 (2) | 08:35 09:11 (3)
|2142  |2049 |19:38 1829 26 09:16(1)|1632 19 0922(2) 16714 19  09:30 (2)
19(0527  |06:16  |07:07  |0759 08:49 (1) | 0756 09:02 (2) | 08:35 09:11 (3)
|21:41  |2047  |19:36  |[18:26 27 09:16(1) [1631 21 0923(2)[1614 19 09:30 (2)
20]0528 |0647  |07:09 | 08:01 08:49 (1) | 0757 09:02 (2) | 08:36 09:12 (3)
12140 |2045 |19 |18:224 27 09:16(1) |1629 22 0924(2)|16:15 18 09:30 (2)
21[05:30 |0619  [O7:11 | 08:03 08:49 (1) | 07:59 0902 (2) | 08:36 09:12 (3)
|21:38  |2043  [1931  [1822 27 09:16(1) [1628 23 0925(2)|1615 18 09:30 (2)
22(0531 |0621  |0712 | 08:05 08:49 (1) | 08:01 09:01 (3) | 08:37 09:13 (3)
12137 |20:41  |1929  [1820 25 09:14(1) 1627 24 0925(2)|1616 18 09:31(2)
2310583 |0622 |07:14 | 08:06 08:49 {1) | 08:02 09:00 (3) | 08:38 09:13 (3)
|21:36 | 20:38 119:26 [18:18 25 09:14(1) | 1626 26 0926(2)|16:16 18  09:31(2)
240584 |0624 |07:16 | 08:08 08:50 (1) | 08:04 0859 (3) | 08:38 09:14 (3)
|21:34 | 20:36 | 19:24 | 18:16 23 09:13(1) | 1625 27 0926 (2)|16:17 19  09:33 (2)
2510586 |0626 |07.18 | 08:10 08:50 (1) | 08:06 08:59 (3) | 08:38 09:14 (3)
121:33  |20:3¢  [19:22  [1814 22 09:12(1) [1624 27 0926(2)|1617 19 09:33(2)
2610537 |0627 |07:19 | 08:12 08:51 (1) | 0807 0859 (3) | 08:39 09:14 (3)
|21:31  |2082  [18:19  [1812 20 09:11(1) [1628 28 0927{2)|1618 19 09:33(2)
2710538 |0629 |07:21  |08:14 08:53 (1) | 08:09 0859 (3) | 08:39 09:14 (3)
12130 |20:30  [19:17  [1810 16 09:09(1) |1622 29 0928(2)|1619 20 09:34(2)
28| 05:40 | 06:31 |07:23 | 08:16 08:55 (1) | 08:11 09:00 (3) | 08:39 09:14 (3)
|21:28 | 20:27 | 19:15 | 18:08 12 09:07 (1) | 1621 28 0928 {2) | 16:20 21 09:35(2)
29|0542 |0832 |07:24 | 08:17 08:00 {1) | 08:12 0859 {3) | 08:39 09:14 (3)
12127  |2025 |19:12 | 18:06 3 09:03(1)|1620 20 0928(2)|1621 21 (09:35(2)
300543 |0634 |07:26  |07:19 | 08:14 09:00 (3) | 08:39 09:15 (3)
12125 |2023 1910 | 17:04 11619 28 (0928(2)|1621 21 09:36(2)
31[0545 0636 | j07:21 | | 08:39 09:15 (3)
|21:23  |2021 | | 17:02 | 11622 22 09:37 (2)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 284 | 240
astr.max.mdgl.Beschallurg | | | } 384 | 386 | 682
Red Sonnenscheinwahrsch. | | | I 0.32 | 0.20 | 0.15
Reduktion Betriebsdaver | | | I 0.84 | 094 | 0.94
Reduktion Windrichtung | | | | 0.60 | 0.56 | 0.56
Gesamie Reduktion | | | | 0.18 | 0.10 | 0.08
Met.wahrsch.Beschattung | | | | 68 | 39 | 51
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

Zeitpunkt {SS:MM) Schattenanfang {WEA mit erstem Schatten)

{WEA mit letztem Schatten)
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Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

\ Januar bis Juni

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai [Juni
1]08:39 09:41 (1) | 08413 09:38(1)|07:17  |07:05  |0558 | 0512
| 16:23 9 0950(1) (1711 35 10:13(1)|18:06 |20:01  |20553  |21:41
2108:39 09:41 (1) | 08:11 09:39 (1) | 07:14 | 07:02 | 05:56 | 05:11
[16:24 11 0952{1)}]1713 34 10:13(1)]18:07 [20:03 |2055 |21:42
308:39 09:40 (1) | 08:10 09:39 (1) | 07:12 | 07:00 | 05:55 | 05:10
|16:25 14 0954 (1) 1714 33  10:12(1)]18:09 |20:056 |2057 |21.43
40839 09:39 (1) | 08:08 09:41 (1) | 07:10 | 06:58 | 05:53 | 05:08
116:26 15 0954 (1)[17:16 31  10:42(1)[18:11  [20:06 |2059  |21:44
5108:39 09:39 (1) | 0B:06 09:42{1)|07:08 |06:55 |0551 | 05:09
116:27 17 0956(1)[17148 29 10:11(1) {1813  [20:08 |21:00 |21:45
6|08:39 0938 {1) | 08:05 09:43(1) | 0705 |06:53 |0549 | 05:08
11628 19 0957 (1)|17:20 27 10:10(1)]18:15  [20:10  |21:02  |21:46
7108:38 0938 (1) | 08:03 09:44 (1} | 07:03 | 06:51 | 05:47 | 05:07
| 16:30 21 0959 (1) |17:22 25 10:09(1)|18:17 | 20:12 |21:04 | 21:47
8|08:38 0937 (1) | 08:01 09:45 (1) | 07:01 | 06:48 | 0545 | 05:07
1 16:31 22 0959(1)]17:24 22 10:07(1)|18:18  |20:13  |21:05  |21:48
9]08:37 0938 (1} | 07:59 09:47 (1} | 0659  [06:46 0543 | 0508
116:32 23 1001(1)[17:26 18 10:05(1)[1820  [20:15  |21.07  |21:49
10| 08:37 0937 (1) | 07:58 09:51 (1) | 06:56 | 06:44 | 05:42 | 05:06
116:3¢ 25 1002(1)|17:28 11 10:02(1)|18:22 |20:17 |21:09 |21:49
11| 08:36 0937 (1) | 07:56 106:54 | 06:41 | 0540 | 05:05
| 16:35 26 1003(1)|17:30 |18:24 | 20:19 |21:10 | 21:50
12| 08:36 0836 (1) | 07:54 | 06:52 | 06:39 | 05:38 | 05:05
| 16:36 28 1004(1)]17:32 |18:26 | 20:20 |21:12 | 21:51
13| 08:35 0937 (1} | 07:52 | 06:49 | 06:37 | 05:37 | 05:05
11638 29 1006(1)[17:34 11827  |20:22  |2114  |21:52
14]08:34 09:37 {1) | 07:50 106:47  [06:35 |0585 | 0505
116:38 29 1006 (1) | 1735 11829  [20:24  |2115  |2152
15| 08:33 0936 (1) | 07:48 10645 |06:32  |0533 | 05:04
11641 31 1007 (1) | 1737 11831 |2026 |21147  |2153
16| 08:33 09:36 (1) | 07:46 | 06:42 | 06:30 | 05:32 | 05:04
| 16:43 32 1008(1) 1739 118:33 | 20:27 |21:18 |21:53
17| 08:32 0936 (1) | 07:44 | 08:40 | 06:28 | 05:30 | 05:04
| 16:44 33 1009(1) {1741 118:35 | 20:29 |21:20 |21:54
18 | 08:31 0935 (1) | 07:42 106:38 | 06:26 | 0529 | 05:04
11646 34 1009(1) | 1743 11836  [20:31  |21:21 | 2154
19 08:30 0935 (1) | 07:40 106:35  |06:24 | 0527 | 05.04
| 16:47 35  10:10(1) | 1745 11838 |20:33  |2123  |2155
20 08:29 0936 (1) | 07:38 | 06:33 | 06:21 | 05:26 | 05:04
|16:49 35  10:11 (1) | 1747 118:40  |20:3¢  |2124  |2155
21]08:28 0936 (1) | 07:36 106:31  [06:19  |0524 | 05:04
| 16:51 36  10:12(1) | 1749 | 18:42 | 20:36 |21:26 | 21:55
22| 08:27 0935 (1) | 07:34 106:28 | 06:17 | 0523  |05:05
11653 36 10:11 (1) | 17:51 118:43  |2038 |2127 |2155
230825 0936 (1) | 07:32 106:26  [06:15  |0522 | 0505
| 16:54 36 10:12(1) 1753 118:45 | 20:40 |121:29 | 21:55
24| 08:24 0936 (1) | 07:30 10623  |06:13  |0520  |05:05
11656 37 10:13(1) | 1754 |18:47 2041 |21:30 | 2156
25| 08:23 0936 (1) | 07:28 10821 |06:11 | 0519 | 05:05
11658 37 10:13(1) | 1756 118:49 | 2043  |21:32  |21:56
26 | 08:22 0936 (1) | 07:25 106:19  |06:09  |05:18  |05:06
[17:00 38 10:14(1)|1758 118:50  [20:45 |21:33  |2156
2710820 0936 (1) | 07:23 107:16  |06:07 |0517 | 0506
117:01 37 10:13(1) | 18:00 11952 |2046 |21:34  |2156
28]08:19 0937 (1) | 07:21 1 07:14 | 06:04 | 05:18 | 05:07
| 17:03 37 10:14 (1) | 18.02 119:54 | 20:48 |21:36 |21:55
29|08:17 0937 (1) | 0719 |07:12 0602|0515 | 0507
117:05 37 10:14(1)|18:04 |19:56  |2050 |21:37  |21:55
30| 08:16 0947 (1) | 107:08  |06:00 |05:14 | 0508
117:07 36 10:13(1) | 11958 |20:52  |21:38 | 2155
31]08:14 0938 {1) | 10707 | 10513 |
117:08 36 1014 (1) | 11859 | 12139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 891 | 265 | | | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 1 I | |
Reduktion Betriebsdaver | 084 | 0.94 | | | |
Reduktion Wirdrichturg | 056 | 0.56 | | | |
Gesamte Reduktion | 0.08 | 0.13 | | | |
Met.wahrsch.Beschattung | 75 | 35 | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

\ Juli bis Dezember

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |SeptembefOktober | IC
110509 |0546 |06:37 |07:28 |07:23 10845 09:18 (1)
12155 |21:22 2018  [19:07 | 17:00 116:18 28 0946 (1)
2105:.09 | 0548 | 06:39 |07:29 | 07:25 09:19(1) | 08:17 0920 (1)
12154  |21:20 |20:16  [19:05 | 1658 13 09:32(1)|16:18 26 0946(1)
3105:10 | 0548 | 06:41 | 07:31 | 07:27 09:17 (1) 1 08:18 0921 (1)
12154  |2118  |20:14  [19:03 |1656 18 09:35(1) | 1647 25 0946 (1)
4|0511  |0551 |0642 |07:33 | 07:28 09:15 (1) | 08:19 0922 (1)
[21:54  |2117 2011 [19:00 1654 22 09:87(1) [16:16 23 0945(1)
5|0512 |0553 |06:44 |07:35 | 07:30 09:13 (1) | 08:21 0923 (1)
[21:53  |2145 2009 [1858  [1652 26 09:89{(1) |1616 23 0946 (1)
610512  |0554 |0646 |07:36 | 07:32 09:12 (1) | 08:22 0924 (1)
|2152  |21:13 2007 [1856 |1651 28 09:40(1) |16:15 21 0945 (1)
710513 | 05:56 | 06:47 | 07:38 | 07:34 09:11 (1) | 08:23 0925(1)
| 21:52 121:11 1 20:04 | 18:53 | 16:49 30 09:41(1) 16115 19 0944 (1)
810514 | 05:57 | 06:49 | 07:40 1 07:36 08:10 (1) | 08:25 0927 (1)
| 21:51 |21:08 |20:02 |1851 116:47 32 09:.42(1) |16:15 17 09:44 (1)
90515 |0559 |06:51  |07:42 | 07:38 09:10 (1) | 08:26 0928 (1)
|21:51  |21:07  |20:00 [18:49 [1646 33 0943(1) |1614 15 0943 (1)
1010516  |06:01  [06:52 [07:43 | 07:39 09:09 (1) | 08:27 0929 (1)
121550  |21:05 |1957  [18:47 |1644 35 09:44(1)|16:44 14 0943 (1)
11]05:17  |0602  |06:54  |07:45 | 07:41 09:09 (1) | 08:28 0931 (1)
| 21:49 |121:03 | 19:55 | 18:44 | 16:42 35 09:44(1)]16:14 11 09:42(1)
12051189 | 06:04 | 06:56 | 07:47 | 07:43 08:09 (1) | 08:29 0932 (1)
|21:48 |21:01 119:53 | 18:42 | 16:41 36 09:45(1)]16:14 9 0941(1)
13| 05:20 | 06:06 | 08:57 | 07:49 | 07:45 09:09 (1) | 08:30 0934 (1)
12147  |2059 |19:50  [1840 |16:39 36 09:45(1) | 16:14 6  09:40(1)
1410521  |06:07 |06:59  [07:50 | 07:47 09:09 (1) | 08:31
|21:46  |2057 |19:48  [18:37 [16:88 37 09:46(1) | 16:14
15]05:22 0609 |07.01 |0752 | 0749 09:09 (1) | 08:32
12145 |2055 1945  [18:35 |16:36 37 09:46(1) | 16:14
16| 05:23 | 06:11 | 07:02 | 07:54 | 07:50 09:09 (1) 108:33
|21:44 120:53 119:43 118:33 | 16:35 37 09:46(1)|16:14
17| 05:25 | 06:12 | 07:04 | 07:56 | 07:52 09:09 (1) | 08:34
|21:43  |2051  |19:41  [1831 [16:33 38 0947 (1) |16:14
18| 05:26 | 06:14 | 07:06 | 07:57 | 07:54 09:10 (1) | 08:35
|2142 2049 |19:38 |18:29 |16:32 37 09:47(1)]|16:14
19(0527 |06:16 |07.07 0759 | 0756 09:10 (1) | 08:35
|21:41  |20:47 | 1936  [18:26 | 1631 37 0947 (1) | 16:14
20]0528 |0647 |07:09 | 08:01 | 0757 09:11 (1) | 08:36
12140 |2045 |19:34  [18:24  |1629 36 09:47 (1) | 16:15
21]05:30 106:19 [07:11 | 08:03 | 07:59 09:11 (1) 1 08:36
| 21:38 | 20.43 | 19:31 | 18:22 | 16:28 36 09:47(1)]16:15
22| 05:31 | 06:21 |07:12 | 08:05 | 08:01 09:12 (1) | 08:37
12137 |20:41  |1929  |[1820 |1627 36 09:48(1)|16:16
23|05:33 |0622 |07:14 | 08:06 | 08:02 09:13 (1) | 08:38
|21:36 | 20:38 119:26 [18:18 | 16:26 35 09:48(1)]16:16
2410534 |0624 |07:-16 | 08:08 | 08:.04 09:12 (1) | 08:38
121:34  |20:36  |19:24  |[18:16 | 1625 35 0947 (1) |16:17
250586 |0626 |0717  |08:10 | 08:06 09:13 (1) | 08:38
121:33 2034|1922  [18:14  |1624 34 09:47 (1) | 1617
2610537 |0627 0719 0812  |08:07 09:14 (1) | 08:39
|21:31  |2082  [19:19  [1812 |1623 33 0947 (1) |16:18
2710538 |0629 |07:21  |08:14 | 0809 09:15 (1) | 08:39
12130 |20:30  |19:17  [1810 [1622 32 0947 (1) |16:19
28| 05:40 | 06:31 |07:23 | 08:16 | 08:11 09:16 (1) 1 08:39
|21:28 | 20:27 |19:14 | 18:08 | 16:21 31 09:47(1)|16:20
290541  |06832 |07:24  |08:17  |08:12 09:17 (1) | 08:38
12127  |2025 1912|1806 | 1620 29 09:46(1) | 16:20
300543 |0634 |07:26 |07:19 | 08:14 09:18 (1) | 08:39 0943 (1)
]2125 2023 1910 [17:04  [16:19 29  09:47 (1) | 16:21 4 0947 (1)
31[0545 |0636 | jo721 | 108:39 09:42 (1)
|21:23  |2021 | 117:02 | 116:22 7 0949 (1)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurng | | | | | 833 | 248
Red Sonnenscheinwahrsch. | | ] ] | 020 | 0.15
Reduktion Betriebsdaver | | | I | 084 | 084
Reduktion Windrichtung | | | | | 056 | 0.56
Gesamte Reduktion | | | ] | 0.10 ] 0.08
Met.wahrsch.Beschattung | | | | | 97 | 19
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

Zeitpunkt {SS:MM) Schattenanfang {WEA mit erstem Schatten)
Zeitpunkt {SS:MM) Schattenende {WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1010, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai [Juni
1]08:39 14:16 (2) | 08:13 14:34{1)| 0747 | 0705 |0558  |05:12
| 16:23 46 15:02(1) 1 17:11 48 15:22(1) | 18:08 | 20:01 | 20:53 | 21:40
210839 14:17 (2) | 08:11 14:34 (1) | 07:14 | 07:02 | 05:56 | 05:11
| 16:24 46 15:03(1) [17:13 47  1521(1)]1807  |20:03  |2055  |2142
308:39 14:18 (2) | 08:10 14:34 (1) | 07:12 | 07:00 | 05:54 | 05:10
11625 46 1504 (1) |17:14 47 1521(1)|1809  |2004 |2057 |2143
40839 14:19 (2) | 08:08 14:36 (1) | 07:10 | 06:58 | 05:53 10509
116:26 45 1504 (1) [17:16 46 1522(1}]1811  [2006 |2058  |2144
5]08:39 14:21 (2) | 08:06 14:36(1)| 0708  |06:55 0551 | 0509
116:27 45 1506(1) [17:18 45 1521 (1)]1813  |2008  |2100 |2145
6]08:38 14:22 (2) | 08:05 14:37 (1) (0705 | 0653  |0549 | 0508
11628 44 1506(1)[17:20 43 1520(1)|18:15 |20:10 |21:02 |2146
7108:38 14:25 (2) | 08:03 14:37 {1} | 07:03 | 06:51 | 0547 | 05:07
116:20 41 1507 (1)[17:22 43  1520(1) 1817  [20:11  |2104  |2147
808:38 14:32 (1) | 08:01 14:38 (1) | 07.01 | 06:48 | 05:45 | 0507
1 16:31 36 1508(1)|17:24 41 15:19(1) | 1818  |2013  |2105  |2148
90837 14:32 (1) | 07:59 14:39(1) | 0658 | 06:46  |0543  |0506
11632 38 15:10(1)[17:26 39 15:18(1)|1820 |20:15  |2107  |2148
10 08:37 14:32 (1) | 07:58 14:41(1)] 0656 | 0644  |0542  |0506
116:33 38 15:10(1)|17:28 36 1517 (1) 1822  |20:47  |2109  |2149
11]08:36 14:32 (1) | 07:56 14:42 (1) | 0654 | 0641  |0540 | 0505
| 16:35 39  15:11(1) ] 17:30 34 15:16(1) | 1824 | 2018 |121:10 | 2150
12| 08:36 14:31 (1) | 07:54 14:44 (1) | 0652 | 06:39 | 0538 | 05:05
| 16:36 40 1511 (1) | 17:32 30 15:14({1)]18:26 1 20:20 |21:12 |2151
13| 08:35 14:32 (1) | 07:52 14:46 (1) | 0649 | 08:37 | 05:36 | 05:05
116:38 41 15:13(1)[17:33 26 15:12(1) 1827  |20:22  |2113  |2151
14| 08:34 14:32 (1) | 07:50 14:49 (1) | 06:47 | 06:35 | 05:35 | 0505
116:39 42 1514 (1) [17:35 21  15:10(1)]1829  |2024  |2115  |2152
15 08:33 14:32 (1) | 07:48 14:53 (1) | 0645 | 0632  |0533  |05:04
| 16:41 43 15:15(1) 17837 13 15:06(1) (1831  |2025  |2147  |2153
16| 08:33 14:32 (1) | 07:46 | 06:42 | 06:30 | 05:32 | 0504
| 16:42 44 15:16(1) | 17:39 118:33 | 20:27 |121:18 |2153
17| 08:32 14:31 (1) | 07:44 | 06:40 | 06:28 | 05:30 | 05:04
|16:44 44 15:15(1) | 17:41 11835  |20:29 |2120 |2154
18 | 08:31 14:31 (1) | 07:42 10638 | 0626 |0529 | 0504
| 16:46 45 15:16(1) | 1743 | 18:36 | 20:31 12121 |2154
19 | 08:30 14:31 (1) | 07:40 0635  |0623 0527 | 0504
11647 46  15:17(1) | 17:45 |1838  |2032  |2123  |2154
20| 08:29 14:31 (1) | 07:38 10633  |06:21  |0526 | 0504
11648 47  15:18(1) | 17:47 |1840 |2034 |2124  |2155
21]08:28 14:32 (1) | 07:36 10631  [06:19  |0524  |0504
| 16:51 47 15:119(1) | 17:49 11842  |20:36 |2126  |2155
22| 08:27 14:31 (1) | 07:34 |0628 | 0817 |0523  |0505
11653 48 15:19(1) | 17:51 11843  |2038  |2127  |2155
23|08:25 14:31 (1) | 07:32 | 06:26 | 06:15 | 05:22 | 05:05
| 16:54 49 1520 (1) | 17:52 11845 | 20:39 |21:29 |2155
24| 08:24 14:32 (1) | 07:30 10623  |06:13  [0520  |05.05
11656 48 15:20(1) | 17:54 11847 2041|2130  |2156
25| 08:23 14:32 (1) | 07:28 10621 0611|0549 | 0505
| 16:58 48 15:20(1) | 17:56 11849 | 20:43 12132 | 2156
26 | 08:22 14:32 (1) | 07:25 |0618  |06:09  |0518 | 0506
[17:00 49 1521 (1) [17:58 11850  |2045 |2133  |2156
2710820 14:32 (1) | 07:23 |07:16 | 0606  |0517  |0506
| 17:01 49 1521 (1) | 18:00 11952 |2046 |2134  |2156
28108:19 14:33 (1) | 07:21 107:14 0604  |05116 | 0507
| 17:03 49  15:22(1) | 18:02 | 1954 | 20:48 |121:36 | 2155
29|08:17 14:33 (1) | 07:19 10712 | 0602  |0515  |0507
117:05 49  15:22(1) | 18:04 11956  |2050 |2137 |2155
30| 08:16 14:32 (1) | 10708 |0BO0  |0514 | 0508
117:07 49 15:21(1) | 11957  |2052 |2138  |2155
31]08:14 14:34 (1) | 10707 | 10513 |
[17:08 48 1522(1)| 11859 | |2139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 1389 | 559 | | | |
Red.Sonnenscheinwahrsch. | 0.16 | 025 1 | | |
Reduktion Betriebsdaver | 0.84 | 084 | | | |
Reduktion Windrichtung | 0.69 | 0.70 | | | |
Gesamte Reduktion | 0.10 | 0.16 | | | |
Met.wahrsch.Beschattung | 144 | 91 | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie B )s

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1010, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |SeptembefOktober |November |Dezember
110509 |0546 |06:37 |07:28 10723 14:11 (1) | 08:15 14:13 (1)
12155 |2122  |20:18 | 19:07 117:00 35  14:46 (1) | 16:18 41 14:54 (1)
2105:.09 | 0548 | 06:39 | 07:29 10725 14:10 (1) | 08:17 14:15 (1)
12154  |21:20 |20:16 | 19:05 11658 37 14:47 (1) | 1617 39 14:54 (1)
3105:10 | 0548 | 06:41 | 07:31 |0727 14:08 (1) | 0818 14:16 (1)
12154  |2118  |20:14 | 19:08 11656 39 14.48 (1) | 16:17 38 14:54 (1)
410511 0551  |06:42 | 07:33 |0728 14:08 (1) | 08:19 14:16 (1)
[21:53  |2117 2011 [19:00 11654 41 14:49(1) [16:16 38 1454 (1)
510512 |0552 |06:44 | 07:35 107:30 14:07 (1) | 0821 14:17 (1)
[21:53  |2145  |20:09 | 1858 11652 43 14:50(1) [16116 36 1453 (1)
610512  |0554 | 0646 | 07:36 |0732 14:06 (1) | 0822 14:11 (2)
12152 |21:13  |20:07 [ 18:56 11651 44 14:50 (1) | 16715 42 14:54 (1)
710513 | 05:56 | 06:47 | 07:38 10734 1406 (1) |[0823 14:09 (2)
J2152  |21:11  |20:04 | 18:53 11649 45 14'51 (1) [16°15 44 14:53 (1)
810514 | 05:57 | 06:49 | 07:40 10736 14:05(1) | 0825 14:09 2)
| 21:51 |21:08 |20:02 |1851 | 16:47 46 14:51 (1) | 16:14 45  14:54 (1)
90515 |0559  |06:51  |07:41 10738 14:05 (1) | 0826 14:08 (2)
12150  |21:07  |20:00 | 1849 11645 47 14:52(1) [16:14 45 1453 (1)
1010516  |06:01 |06:52 | 07:43 107:39 14:05 (1) | 0827 14:07 (2)
12150  |21:05 [1957  |1846 11644 47 1452(1) |[16:14 46 1453 (1)
11]05:17  |0602  |06:54 | 07:45 |07:41 14:04 (1) | 08:28 14:07 (2)
|21:49 2103 |1955  |18:44 11642 49 14:53(1) | 16:14 46  14'53 (1)
1205:18 | 06:04 | 06:56 | 07:47 | 0743 14:04 (1) |0829 14:07 2)
12148  |21:01 ]1953  |18:42 |116:41 49 14:53 (1) | 16:14 46  14:53 (1)
13| 05:20 | 06:06 | 08:57 | 07:48 | 0745 14:04 (1) | 0830 14.07 (2)
|21:47  |2059  |19:50 | 18:40 11639 49  14:53(1) |16:14 46 1453 (1)
1410521  |06:07 |06:59 | 07:50 |07:47 14:04 (1) | 0831 14:07 (2)
|2146  |2057 |1948 | 18:37 11638 49 14:53(1) |[16:14 46 1453 (1)
15]0522 |0609 0701  |0752 | 07:48 14:05 (1) | 08:32 14:07 (2)
|21:45 |2055 |1945 |18:35 |1686 49 1454 (1) |[1614 46 14:53 (1)
1610523  |06:11 0702 | 0754 10750 1405 (1) | 0833 14:08 (2)
[21:44  |2053 |19:43  [1833 1635 49 1454 (1) |[1614 45 1453 (1)
17| 05:24 | 06:12 | 07:04 | 07:56 | 0752 1405 (1) | 0834 14:08 (2)
|21:43  |2051  |19:41  [18:31 11633 49 14:54(1) |[16:14 46  14:54 (1)
1810526 | 06:14  |07.06 | 0757 10754 14:05 (1) | 08:34 14:09 (2}
|2142  |2049 |19:38 | 18:29 11632 49 14:54 (1) | 16:14 45 1454 (1)
19(0527  |06:16  |07:07  |0759 10756 14:06 (1) | 0835 14:08 (2)
12141 |2047 1936 | 18:26 | 16:30 48 14:54 (1) | 16:14 46 1454 (1)
2010528 | 0617 |07:09 | 08:01 |07:57 14:06 (1) | 08:36 14:09 (2)
|21:39  |2045 1933  |18:24 11629 49 14:55 (1) | 16:15 46 14:55 (1)
21[05:30 |0619  [O7:11 [ 08:03 107:59 14:07 (1) | 0836 14:09 2)
|21:38  |2043  [1931  [18:22 1628 48 14:55{(1) |[1615 45 14:54 (1)
22(0531 |0621  |0712 | 08:05 | 08:01 14:08 {1) | 0837 14:10 (2)
12137 |2041 [1929  |18:20 11627 47 1455(1) | 16146 45 14:55 (1)
2310583 |0622 |07:14 | 08:06 | 08:02 14:08 (1) | 0837 14:10 (2)
|21:36 | 20:38 119:26 [18:18 |16:26 47 14:55(1) | 16:16 45  14:55 (1)
240584 |0624 |07:16 | 08:08 10804 14:08 (1) | 0838 14:11 2)
|21:3¢  |20:36  |19:24  [18:16 11625 46 14:54(1) [16:17 468  14:57 (1)
2510585 |0626 |07:17 | 08:10 | 08:06 14:08 (1) | 0838 1412 (2)
121:33  |203¢ |12  [18:14 |1623 45 14:54 (1) |[16:17 45 1457 (1)
2610537 |0627 |07:19 | 08:12 10807 14:10 (1) | 0839 14:12 (2)
|21:31  |2082  [18:149  [18:12 11622 44 14:54(1) |[16:18 46 14:58 (1)
27| 05:38 | 06:29 |07:21 | 08:14 | 0809 14:11 (1) | 0839 14:12 (2}
12130 |20:30 [19:147  [1810 11622 44 14:55(1) |[1619 46 14:58 (1)
2810540 |06:31 |07:23 | 08:15 15:21 (1) | 0811 14:11 (1) | 0839 1413 (2)
|21:28 | 20:27 |19:14 | 18:08 16 1537 (1) | 1621 43 1454(1) |1620 46 14:59 (1)
2910541  |0832 |07:24 | 08:17 15:18 (1) | 08:12 14:12 (1) | 08:39 14:14 (2)
12127  |2025 1912 |[18:06 22 15:40 (1) | 1620 42 14:54 (1) | 1620 46 15:00 (1)
300543 |0634 |07:26  |07:19 14:15 (1) | 08:14 14:13 (1) | 08:39 14:15 (2)
]2125 2023 1910 |17:04 27 14:42(1) | 16:19 41 14:54 (1) | 1621 45 15:00 (1)
31[0545 0636 | j07:21 14:13 (1) | 10839 14:16 (2)
|2123  |2020 | 117:02 31 14:44(1) | 11622 45  15:01 (1)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 284 | 240
astr.max.mdgl.Beschallurg | | | | 96 | 1360 | 1372
Red Sonnenscheinwahrsch. | | ] ] 0.32 | 0.20 | 0.15
Reduktion Betriebsdaver | | | I 094 | 0.94 | 0.94
Reduktion Windrichtung | | | | 0.70 | 0.70 | 0.69
Gesamie Reduktion | | | | 0.21 | 013 | 0.09
Met.wahrsch.Beschattung | | | | 20 | 174 | 129
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

Zeitpunkt {SS:MM) Schattenanfang {WEA mit erstem Schatten)

Zeitpunkt {SS:MM) Schattenende

{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1011, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai |Juni
110839 1507 {2) | 08:13 | 07:17 | 07:05 | 05:58 | 05:12
11623 26 1543(2) |17:11 11805  |20:01  |20:53  |21:40
2108:39 15:08 (2) | 08:11 16:07 (1) | 07:14 | 07:02 | 05:56 | 05:11
[16:24 25 1583(2}]17:13 13 16:20(1)|18:07  [20:03  |2055  |21:42
308:39 1509 (2) | 08:10 16:04 (1) | 07:12 | 07:00 | 05:54 | 05:10
|16:25 25 1534(2)|1714 18 16:22(1)]18:09 |20:04 |2057 |21.43
4108:39 1508 (2} | 08:08 16:03 (1) | 07:10 | 06:58 | 05:53 | 05:08
116:26 26 1534(2)[17:16 22 1625(1)[18:11  [20:06 |2058  |21:44
5]08:39 1509 (2) | 08:06 16:01(1)]07:08 | 06:55 |0551 | 0508
116:27 26 1535(2)[1718 26 1627(1) (1813  [20:08 |21:00 |21:45
6]08:38 15:09 {2} | 08:05 16:00(1)|07:05 | 06:53 |0549 | 05:08
| 16:28 26 1535(2}|17:20 28 16:28(1)]18:15 | 20:10 | 21:02 |21:46
708:38 15:09 (2) | 08:03 15:59 (1) | 07:03 | 06:51 | 05:47 | 05:07
| 16:29 27 1536(2)|17:22 30 16:29(1)]18:17 | 20:11 |21:04 | 21:47
808:38 15:09 (2) | 08:01 15:58 (1) | 07:01 | 06:48 | 05:45 | 05:07
|16:31 27 1536(2) 1724 32 16:30(1)|18:18  |20:13  |21:05 |21:48
90837 15:10 {2) | 07:59 1557 (1) | 0659|0646  |0543 | 05:06
11632 27 1587(2)[17:26 34 16:31(1) {1820 [20:15  |21.07  |21:48
10| 08:37 15:10 (2) | 07:58 15:57 (1} | 06:56 | 06:44 | 05:42 | 05:06
116:33 28 1548(2)[17:28 35 16:32(1)|18:22  |20:17  |21:09  |2149
11]08:36 15:11 (2} | 07:56 15:56(1) | 06:54 | 0641 | 0540 | 05:06
| 16:35 27 1538{2)|17:30 36 16:32(1)|18:24 | 20:18 |21:10 | 21:50
12| 08:36 15:11 (2} | 07:54 15:56 {1) | 06:52 | 06:39 | 05:38 | 05:05
| 16:36 27 1538(2) 11732 37 16:33(1)]18:26 | 20:20 |21:12 | 21:51
13| 08:35 15:11 (2} | 07:52 15.55 (1) | 06:49 | 06:37 | 05:36 | 05:05
116:38 27 1538(2)|17:33 38 16:33(1)]18:27 |20:22 |2113  |21:51
14]08:34 15:12 (2) | 07:50 1555(1) | 06:47  |06:35 |0535 | 0505
116:38 27 1539{2)|17385 38 1633(1)|18:29 [2024 |2115  |21:52
15| 08:33 1513 {2) | 07:48 1555(1) | 06:45 | 06:32  |0533 | 0504
|16:41 27 1540{2)|1737 39 16:34(1)|18:31  |2025 [2147  |21.53
16 08:33 15:14 (2) | 07:46 15:55(1) | 06:42 | 06:30 0532 | 05:04
| 16:42 26 1540(2) 11739 39 16:34(1)|18:33 | 20:27 |21:18 |21:53
17| 08:32 15:13(2) | 0744 15:55 (1} | 06:40 | 06:28 | 05:30 | 05:04
| 16:44 26 1539(2) 1741 39 16:34(1)]18:35 | 20:29 |21:20 |21:54
18 | 08:31 15:14 (2) | 07:42 1556(1)|06:38 | 06:26 | 0529 | 05:04
11646 25 1539(2)|1743 38 1634(1)]18:36 [20:31 |21:21  |21:54
19 | 08:30 15:15 (2) | 07:40 1556(1) | 06:35  [06:23  [0527 | 0504
116:47 24 1539(2)|1745 37 1633(1)|18:38 |20:32 |21:23  |21:54
20 08:29 15:16 (2) | 07:38 15:57 {1) | 06:33 | 06:21 | 05:26 | 05:04
11649 23 1549(2)|1747 36 16:33(1)|18:40 |20:34  |21:24  |21:55
21]08:28 1517 (2) | 07:36 1556(1)|06:30 | 06:19  |0524  [05:04
116551 22 1539(2) (1749 36 16:32(1)|1842 |20:86 |2126 |21:55
22| 08:26 1517 (2) | 07:34 15:57(1)|06:28 | 06:17 | 0523 | 05:06
116552 21 1538(2)|17.51 34 16:31(1) 1843  |20:88 |2127  |21:55
23 08:25 1519 (2) | 07:32 15:58(1) | 0626 | 06:156 0522 | 05:06
| 16:54 19 1538(2) | 1752 32 16:30(1)|18:45 | 20:39 |21:29 | 21:55
24| 08:24 1521 {2) | 07:30 16:00(1) |06:23 | 06:13 | 0520 | 05:05
|16:56 17 1538(2) (1754 28 16:29(1)|18:47  |20:41  |21:30  |21:55
25108:23 1522 (2) | 07:28 16:01 (1} | 06:21 | 06:11 1 05:18 | 05:05
11658 14 1536(2)|1756 27 16:28(1)]18:49  |2043 |21:32  |21:56
26 | 08:22 1525 (2) | 07:25 16:02{1)|06:19 | 06:09 |0518 | 0506
[17:00 10 1535(2)|17:58 24 16:26(1)|18:50 [2045 |21:33  |21:56
27| 08:20 10723 16:04(1)|07:16  |06:06 |0517 | 0506
| 17:01 11800 20 1624(1)]19:52 [2046 |21:34  |2155
28]08:19 |07:21 16:08(1) |1 07:14 | 06:04 | 05:18 | 05:07
| 17:03 |18.02 13 16:21(1) | 19:54 | 20:48 | 21:36 | 21:55
29|08:17 10718 |07:12 0602|0515 | 0507
1 17:05 118:04 |19:56  |2050 |21:37  |21:55
30| 08:16 | 107:08  |06:00 |05:14 | 05:08
117:07 | 11957  |2052  |21:38 |21
31]08:14 | 107:07 | 10513 |
|17:08 | 11859 | 12139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 625 | 830 | | | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 1 I | |
Reduktion Betriebsdaver | 084 | 0.94 | | | |
Reduktion Windrichtung | 0.70 | 0.71 | | | |
Gesamte Reduktion | 0.10 | 0.17 | | | |
Met.wahrsch.Beschattung | 65 | 138 | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1011, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

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

(SS:MM)

Minuten mit Schatten

Matrix wiedergegeb

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
JJuli |August  |SeptembetOktober | It
110509 |0546 |06:37 |07:28 10723 1526 (1) | 08:15 1453 (2)
| 21:55 |21:22 | 20:18 1 19:07 [17:00 36 16:02(1)|16:18 27 1520 (2)
2105:09 | 0548 | 06:39 |07:29 |0725 15:26 (1) | 08:17 14:54 (2)
|21:54  |2120  |20:16  [19:05 11658 35 1601(1)|16:17 27 1521(2)
3105:10 | 0548 | 06:41 | 07:31 |0727 1527 (1) | 08:18 14:53 (2)
|21:54  |21:18  |20:14  [19:08 11656 33 1600{1)|16:17 28 1521 (2)
410511 | 05:51 | 06:42 | 07:33 10728 1528 (1) | 08:19 14:54 (2)
[21:53  |21:16 2011 [19:00 11654 32 1600({1)[16:16 27 1521(2)
5]0512 |0552 |06:44 | 07:35 |07:30 15:29 (1) | 08:21 14:54 (2)
[21:53  |2145  |20:09 | 1858 11652 30 1559{1)|16:16 27 1521(2)
6]0512 |0554 |06:46 | 07:36 10732 15:30 (1) | 08:22 14:56 (2)
|21:52  |21:13 2007  [18:56 11651 28 1558(1)|16:15 26 15:22(2)
710513 | 05:56 | 06:47 | 07:38 10734 15:31 (1) | 08:23 1456 (2)
| 21:52 121:11 120:04 | 18:53 | 1649 25 1556(1)|16:15 26 15:22(2)
810514 | 05:57 | 06:49 | 07:40 10736 1533 (1) | 08:25 1457 (2)
|21:51  |21:08  |2002 |18:51 11647 22 1555(1)|16:14 26 15:23(2)
910515 |0559 |0651  [07:41 10738 1535 (1) | 08:26 14:57 (2)
12150  |21:07  |20:00 | 1849 11645 18 1553 (1) |16:14 26 1523 (2)
1010596 0601 0652  |07.43 10739 1538 (1) | 08:27 1458 (2)
12150  |21:05 [1957  |1846 11644 12 1550(1)|16:14 25 1523 (2)
11]05:17 | 06:02 | 06:54 | 07:45 | 0741 | 08:28 14:58 (2)
| 21:49 |121:03 | 19:55 | 18:44 | 16:42 | 16:14 25 1523 (2)
12]05:18 | 06:04 | 06:56 | 07:47 | 0743 | 0828 14:58 (2)
|21:48 |21:01 ] 19:52 | 18:42 11641 |16:14 26 1524 (2)
130520 | 06:06 | 06:57 | 07:48 | 0745 | 08:30 14:58 (2)
| 21:47 | 20:59 | 19:50 | 18:40 116:39 |16:14 25 1524 (2)
1410521  |0607 | 0659 | 07:50 16:44 (1) | 07:47 | 08:31 15:00 (2)
|21:46  |2057 |19:48  [18:37 5 16:49 (1) | 1637 116143 24 1524 (2)
15]0522 |0609 0701  |0752 16:38 (1) | 0748 | 08:32 15:00 (2)
|21:45 |2055 [19:45 [18:35 16 16:54 (1) [1636 11614 25 1525(2)
16| 05:23 | 06:11 | 07:02 | 07:54 16:35 (1) | 0750 | 08:33 15:01 (2)
[21:44  |2053 |1943  [18:33 22 1657 (1) |1635 11614 24 1525 (2)
17| 05:24 | 06:12 | 07:04 | 07:56 16:33 (1) | 0752 1458 (2) | 08:34 15:.02 (2)
|21:43  |2051  |19:41  [1831 26 1659(1) [1633 10 1508(2) 16114 24 1526 (2)
1810526 | 06:14  |07.06 | 0757 16:32 (1) | 07:54 14:56 (2) | 08:34 15:02 (2)
|2142  |2049 |19:38 1820 28 17:00(1)|1632 14 15:10(2)| 16714 24 1526 (2)
19(0527  |06:16  |07:07  |0759 16:30 {1) | 0756 14155 (2) | 08:35 15.02 (2)
|21:41  |20:47 1936  [18:26 31 17:01(1) [1630 17 1512{2)|1614 24 1526(2)
20 05:28 106:17 | 07:09 | 08:01 16:29 (1) | 0757 1454 (2) | 08:36 15:.03 (2)
|21:33  |2045 [19:33  [1824 33 17:02(1) 1628 19 15143(2)|16:15 24 1527 (2)
21[05:30 |0619  [O7:11 [ 08:03 16:27 (1) | 07:59 14:53 (2) | 08:36 15:03 (2)
|21:38  |2043  [1931  [1822 35 17.02(1)|1628 21 1514{2)|1615 24 1527 (2)
22| 05:31 | 06:21 |07:12 | 08:05 16:26 (1) | 08:01 1453 (2) | 08:37 15:04 (2)
12137 |20:41  [1929  [1820 36 17:02{1) [1627 22 1515(2)|1616 24 1528 (2)
2310583 |0622 |07:14 | 08:06 16:26 (1) | 08:02 14:53 (2) | 08:37 15:04 (2)
| 21:36 | 20:38 119:26 [18:18 37 17:08(1) | 1626 23 1516 (2) | 16:16 24 1528 (2)
24|0534 |0624 |07:16 | 08:08 16:25 (1) | 08:04 1452 (2) | 08:38 1505 (2)
|21:34 | 20:36 | 19:24 | 18:16 38 17:03(1) | 1625 24  15:16(2) | 16:17 24 1528 (2)
25(0535 |0626 |0747 | 08:10 16:25 (1) | 08:06 1452 (2) | 08:38 15.05 (2)
121:33  |20:3¢  [19:22  [1814 38 17:08(1) [1628 25 1517(2)|1617 24 1529 (2)
2610537 |0627 |07:19 | 08:12 16:25 (1) | 0807 1452 (2) | 08:39 1506 (2)
|21:31  |2082  [19:19  [1812 38 17.08(1) 1622 26 1518(2)|1618 24 1530 (2)
2710538 |0629 |07:21  |08:14 16:25 (1) | 0809 14:53 (2) | 08:39 15:06 (2)
12130 |20:30  [19:17  [1810 38 17:08(1) 1621 26 1519(2)| 1619 24 1530 (2)
28| 05:40 | 06:31 |07:23 | 08:15 16:25 (1) | 08:11 14:52 (2) | 08:39 15:06 (2)
|21:28 | 20:27 |19:14 | 18:08 38 17:08(1) | 1621 27 15:19{2) | 16:20 24 1530 (2)
29|0541  |0632 |07:24 | 08:17 16:25 (1) | 08:12 1453 (2) | 08:39 15:06 (2)
12127 |2025 |19:12  |[18:06 38 17:08(1)|1620 26 15:19(2)|1620 25 15:31(2)
30|0543 0634 |07:26 | 07:19 15:25 (1) | 08:14 1453 (2) | 08:39 15:07 (2)
|21:25  |2023  [18:10  [17.04 38 1603{1) |1619 27 1520(2)|1621 25 15:32(2)
31[0545 0636 | j07:21 15:25 (1) | | 08:39 15:07 (2)
|21:23  |2020 | |17:02 37 18:02(1) | 11622 25 1532(2)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 284 | 240
astr.max.mdgl.Beschallurg | | | } 572 | 578 | 777
Red Sonnenscheinwahrsch. | | ] ] 0.32 | 0.20 | 0.15
Reduktion Betriebsdaver | | | I 0.84 | 094 | 0.94
Reduktion Windrichtung | | | | 0.71 | 0 | 0.70
Gesamie Reduktion | | | | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | | | 121 | 75 | 74

(Sommerzeit wie Bezugsjahr):

Zeitpunkt {SS:MM) Schattenanfang {WEA mit erstem Schatten)

Zeitpunkt {SS:MM) Schattenende

{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1012, \ Januar bis Juni
Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:
Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhohe (iber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai [Juni
1]08:39 10843 15:43 (2) | 07:17 16:24 (1) | 0705  |0558  |05:12
| 16:23 117:11 18 16:01(2)|18:05 32 1656(1) 2001  |2053  |21:40
2108:39 |o8:11 15:45(2) | 07:14 16:25 (1) | 07:02 | 05:56 105:11
| 16:24 11713 14 15:59(2)|18:07 30 1655(1)|2003  |2055  |21:42
308:39 |108:10 1547 (2) | 07:12 16:27 (1) | 07:00 | 0554 105:10
| 16:25 11714 10 1557(2)|18:09 27 1654 (1) |2004 |2057  |21:43
4108:39 | 08:08 107:10 16:27 (1) | 0658 10553 | 05:09
| 16:26 117:16 [18:11 25 1652(1)|2006 |2058  |2144
5]08:39 15:42 (2) | 08:06 107:08 16:28 (1) | 0655  |0551  |05:09
1 16:27 3 1545(2) 1718 118113 21 16:50(1)[2008  |2100  |2145
6]08:38 15:40 {2} | 08:05 1 07:05 16:32 (1) | 0653 | 0549  |05:08
| 16:28 7 1547 (2} ]17:20 11815 16  16:48(1)|20:10  [21:02  [2146
708:38 1539 (2) | 08:03 | 07:03 16:36 (1) | 06:51 | 0547 105:07
| 16:29 10 1549(2) | 17:22 118:16 7 1643 (1)]20:11 121:04 12147
808:38 15238 (2) | 08:01 | 07:01 | 06:48 | 0545 1 05:07
1 16:31 12 1550 (2} |17:24 118:18 12013 2105  |2148
9]08:37 1538 (2) | 07:59 106:59 |0646  |0543 0506
11632 15 1553(2) |17:26 118:20 12015 |2107  [2148
10| 08:37 1537 (2) | 07:58 | 06:56 | 06:44 | 0542 ] 05:08
11633 16 1553(2) | 1728 118:22 12017 |21.08 {2149
11]08:36 1537 (2} | 07:56 1 06:54 |06:41  |0540  |05:08
| 16:35 17 1554 (2) | 17:30 |18:24 | 20:18 |21:10 121:50
12| 08:36 1536 (2} | 07:54 | 06:52 | 0639 | 05:38 | 05:05
| 16:36 19 1555(2) 11732 |18:26 | 2020 |21:12 [21:51
13| 08:35 1536 (2} | 07:52 16:35(1) | 06:49 | 0637 1 05:36 | 05:05
| 16:38 20 1556 (2) |1 17:33 12 16:47(1)|18:27 | 2022 12113 [21:51
14]08:34 1537 (2} | 07:50 16:32 (1) | 06:47 10635 10585  |05:05
11638 21 1558(2)|17:35 18 16:50(1)|18:29 |2024  |2115 2152
15| 08:33 1537 (2) | 07:48 16:30 (1) | 06:45 10632 10533 0504
|16:41 22 15592} [17:37 22 16:52(1) | 1831 12025  |2117  |2153
16 08:33 1537 (2) | 07:46 16:29 (1) | 06:42 10630  |0582  [05:04
| 16:42 23 1600(2)|17:39 25 16:54(1)|18:33 | 2027 12118 12153
17| 08:32 1536 (2) | 0744 16:28 (1) | 06:40 | 0628 | 05:30 | 05:04
|16:44 23 1559(2) (1741 27 16:55(1)] 1835 12029  |2120 |2154
18 | 08:31 1536 (2) | 07:42 16:27 (1) | 06:38 10626 10529  |05:04
11646 24 1600(2)|1743 29 16:56(1)]18:36 12031 |2121  |2154
19 | 08:30 1536 (2) | 07:40 16:26 (1) | 06:35 10623 10527 0504
116:47 25 1601(2)|1745 31 16:57(1)|18:38 |2082  |2123  |2154
20 08:29 1536 (2) | 07:38 16:25 (1) | 06:33 |0621  |0526 0504
11649 26 1602(2)|1747 33 16:58(1) | 18:40 12034  |2124  |2155
21]08:28 1537 (2) | 07:36 16:24 (1) | 06:30 10619 |0524  [05:04
11651 26 1603(2) (1749 34 16:58(1)|18:42 12086  |2126  |2155
22| 08:26 1536 (2) | 07:34 16:24 (1) | 06:28 10647  |0523  |05:05
116552 26 1602(2)|17.51 84 16:58(1)|18:43 12038  |2127 |2155
230825 1537 (2} | 07:32 16:23 (1) | 06:26 |06:15  |0522 | 05:05
| 16:54 26 1603(2) 11752 36 16:59(1) 1845 | 2039 12129 12155
24| 08:24 1538 (2} | 07:30 16:23 (1) | 06:23 |06:13  |0520  |05:05
|16:56 26 1604(2) (1754 36 1659(1)|18:47 |2041  |2130  |2155
25108:23 1537 (2) | 07:28 16:23 (1) | 08:21 | 06:11 105:18 1 05:05
| 16:58 26 1603(2) 11756 36 16:59(1)]18:49 | 20:43 |21:32 12156
26 | 08:22 1538 (2) | 07:25 16:23(1) | 06:19 10609 10518  |05:06
| 17:00 26 1604 (2)|1758 35 16:58(1)]|18:50 | 20:45 12133 12156
2710820 1538 (2) | 0723 16:23 (1)} | 07:16 10606 10517 |05:06
117:01 25 1603(2)|1800 35 16:58(1)]19:52 |2046  |2134  |2155
28108:19 15:40 (2) | 07:21 16:24 (1) ] 07:14 10604  |05:16  [05:07
| 17:03 24 1604 (2)|18.02 34 16:58(1) | 19:54 | 20:48 12136 [21:55
29 08:17 1540 (2) | 07:18 16:23(1) | 07:12 |0602  |05:15  [05:07
117:05 23 1603(2)|1804 33 16:56(1)|19:56 12050  |2187  |2155
30| 08:16 1541 (2} | | 07:09 |0600  |05:14  |05:08
117:07 21 16022} | 119:57 |2052  |2138  |2155
31]08:14 15:42 (2) | 107:07 | 10513 |
[17:08 20 1602{2)| 119:59 | 12138 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 552 | 552 | 158 | | |
Red Sonnenscheinwahrsch. | 0.186 | 0.25 | 0.28 | | ]
Reduktion Betriebsdaver | 084 | 0.94 | 094 | | |
Reduktion Windrichtung | 0.70 | 0.71 | 07 | | |
Gesamte Reduktion | 0.10 | 0.17 | 0.19 | | |
Met.wahrsch.Beschattung | 58 | 92 | 29 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit 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)
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DEWI-GER-WP15-04513-02.01

DEWI

1012, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |SeptembefOktober | I
110509 |0546 |06:37 |07:28 10723 | 08:15 1518 (2)
12155 |2122  |20:18 | 19:07 117:00 116:18 18 15:37(2)
2105:.09 | 0548 | 06:39 | 07:29 10725 | 08:17 15:20 (2)
12154  |21:20 |20:16 | 19:05 11658 116:17 17 15:37(2)
3105:10 | 0548 | 06:41 | 07:31 |0727 | 08:18 15:20 (2)
12154  |2118  |20:14 | 19:08 11656 11617 17 1537 (2)
410511 | 05:51 | 06:42 | 07:33 10728 | 08:19 15:22 (2)
[21:53  |21:16 2011 [19:00 11654 11616 15 1537 (2)
510512 |0552 |06:44 | 07:34 107:30 | 08:21 15:23 (2)
[21:53  |2145  |20:09 | 1858 11652 11616 13 1536 (2)
6]0512 |0554 |06:46 | 07:36 10732 | 08:22 15:25 (2)
12152 |21:13  |20:07 [ 18:56 11651 11615 10 15:35(2)
710513 | 05:56 | 06:47 | 07:38 17:08 (1) | 0734 |08:23 15:27 (2)
| 21:52 121:11 120:04 | 18:53 13 1721 (1) | 1649 | 16:15 7 1534(2)
810514 | 05:57 | 06:49 | 07:40 17:05 (1) | 0736 | 08:25 15:28 (2)
| 21:51 |21:08 |20:02 |1851 19 17:24 (1) | 1647 | 16:14 3 1532(2)
90515 |0559  |06:51  |07:41 17:08 (1) | 07:38 15:17 (2) | 08:26
12150  |21:07 [20:00 [18:49 23 1726(1) |1645 11 1528{2)|16:14
10]05:16 | 06:01 | 06:52 | 07:43 17:01 (1) | 07:39 15:15 (2) | 08:27
12150  |21:05 [1957  [18:46 27 17:28{1) |1644 15 1580(2)|16:14
11]05:17 | 06:02 | 06:54 | 07:45 17:00 (1) | 0741 15:14 (2) | 08:28
|21:49  |21:03  [1955 |1844 29 17:29(1) |1642 18 1532(2)| 1614
1205:18 | 06:04 | 06:56 | 07:47 16:58 {1) | 0743 15:13 {2) | 08:29
|21:48 |21:01 ] 19:52 | 18:42 31 17:29(1) | 1641 20 1533{2) | 1614
13| 05:20 | 06:06 | 06:57 | 07:48 16:57 {1) | 0745 15:12 (2) | 08:30
12147 2059  |19:50  [18:40 32 17:29(1) |1639 22 1534 (2)|16:14
14]0521  |0607 |0659 | 0750 16:56 (1) | 0747 15:12 (2) | 08:31
|21:46  |2057 |19:48  [18:37 34 17:80(1) |[1637 23 1585(2)| 1613
15]0522 |0609 0701  |0752 1655 (1) | 0748 15:11 (2) | 08:32
12145 |2055 1945 |18:35 35 17:30(1) [1636 25 1536(2)|16:14
1610523  |06:11 0702 | 0754 16:55 (1) | 0750 15:11 {2) | 08:33
[21:44  |2053 |19:43 [18:33 35 17:80(1) |1635 25 1536(2)|16:14
17| 05:24 | 06:12 | 07:04 | 07:56 16:55 (1) | 0752 15:11 (2) | 08:34
|21:43  |2051  |19:41  [18:31 35 17:80(1) |1683 26 1587 (2)|16:14
180526 |06:14  |07.06 | 07:57 16:55 (1) | 0754 15:11 (2) | 08:34
|21:42  |2049 |19:38 |1829 35 17:30(1)[1632 26 1537(2)|16:14
19(0527  |06:16  |07:07  |0759 16:55 {1) | 0756 15:11 (2) | 08:35
|21:41  |2047 1936  |18:26 35 17:30(1) [1630 27 15238(2)|16:14
20]0528 |0647 07089 | 08:01 16:55 (1) | 07:57 15112 (2) | 08:36
|21:39  |2045 1933 |18:24 35 17:30(1) |[1629 26 1538(2)|16:15
21[05:30 |0619  [O7:11 [ 08:03 16:54 (1) | 0759 1512 (2) | 0836
|21:38  |2043  [1931  [1822 34 1728(1)|1628 26 1538(2)|16:15
22| 05:31 | 06:21 |07:12 | 08:05 16:54 (1) | 08:01 15:13(2) | 08:37
12137 |20:41  [1929  |1820 34 1728{1) |1627 26 1549(2)|16:16
23105:33 | 06:22 | 07:14 | 08:06 16:55 (1) | 08:02 15113 (2) | 08:37
|21:36 | 20:38 119:26 [18:18 32 17:27(1) | 1626 26 1539 (2) | 16:16
24[0534 |0624 |0716 | 08:08 16:55 (1) | 08:04 15:13 (2) | 08:38
|21:3¢ |20:36  |19:24  [18:16 31 1726(1) [1625 25 1538(2)|16:17
2510585 |0626 |07:17 | 08:10 16:56 (1) | 08:06 15.14 (2) | 08:38
121:33  |20:3¢  [19:22  [1814 30 1726(1) [1623 24 1538(2)| 1617
2610537 |0627 |07:19 | 08:12 16:57 (1) | 0807 15:15 (2) | 08:39
|21:31  |2082  [19:49  [1812 27 1724(1) |1622 23 15388(2)| 1618
27|0538  |0629 |07:21  |08:14 16:59 (1) | 08:09 15:16 (2) | 08:39
12130 |20:30  [19:47  [1810 24 17:23(1) |[1621 23 1539(2) | 1619
28| 05:40 | 06:31 |07:23 | 08:15 17:00 (1) | 08:11 15:16 (2) | 08:39
|21:28 | 20:27 |19:14 | 18:08 21 1721 (1) |[1621 22 1538({2) | 16:20
2910541  |0832 |07:24 | 08:17 17:03 (1) | 08:12 1517 (2) | 08:39
12127  |2025 1912 [18:06 16 17:19(1) |[1620 21 1538(2)|16:20
300543 |0634 |07:26  |07:19 16:06 (1) | 08:14 15:18 (2) | 08:39
12125 |2023 1910 | 17:04 9 16:15(1) |1619 20 15:38(2) | 16:21
31[0545 0636 | j07:21 | | 08:39
|2123  |2020 | 117:02 | | 16:22
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 284 | 240
astr.max.mdgl.Beschallurg | | | | 676 | 500 | 101
Red Sonnenscheinwahrsch. | | | I 0.32 | 0.20 | 0.15
Reduktion Betriebsdaver | | | I 0.84 | 094 | 0.94
Reduktion Windrichtung | | | | 0.71 | 0.70 | 0.70
Gesamie Reduktion | | | | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | | | 143 | 64 | 10
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

Zeitpunkt {SS:MM) Schattenanfang {WEA mit erstem Schatten)

Zeitpunkt {SS:MM) Schattenende

{WEA mit letztem Schatten)

71/151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1013, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai |Juni
1]08:39 1405 (3) | 08:13 15:46 (2) | 07:17 10705 | 0558 | 0512
| 16:23 12 14473} 1171 31 16:17 (2) | 18:05 | 20:01 | 20:53 | 21:40
2108:39 14:07 (3) | 08:11 15:46(2) | 07:14 | 07:02 | 05:56 | 05:11
[16:24 10 14:17(3}]17:13 31  16:17(2) | 18:07 120:03 [2055 |2142
308:39 1409 (3) | 08:10 1546 (2) | 07:12 17:05(1) ] 07:00 | 05:54 | 05:10
| 16:25 7 14:16(3) 1714 31  16:17(2) | 18:09 7 17:12(1)|20:04 |20:557 |21:43
4108:39 | 08:08 15:47 (2} | 07:10 16:59 (1) | 06:58 | 05:53 | 05:09
| 16:26 11716 31 16:18(2) | 18:11 17 17:16(1)[20:06 |20:58 | 21:44
5108:39 | 08:06 15:47 (2) | 07:08 1656(1) | 0655 | 0551 | 0509
1 16:27 11748 31 16:18(2)[18:113 24 1720{1)]20:08 |21:00 |2145
6]08:38 1 08:05 15:47 (2) | 07:05 1654 (1) | 0653 | 0549 | 05:08
| 16:28 |17:20 31 16:18(2) |1 18:15 28  1722(1)]20:10 | 21:02 | 21:46
7108:38 | 08:03 15:47 (2) | 07:03 1651 (1) | 06:51 | 05:47 | 05:07
| 16:29 |17:22 31 16:18(2) | 18:17 32 1723(1)|20:11 121:04 | 21:47
808:38 | 08:01 15:48 (2) | 07:01 16:50 (1) | 06:48 | 0545 | 05:07
1 16:31 |17:24 28 16:17(2)|18:18 34 1724(1) 20113 |21:05 | 2148
908:37 | 07:59 15:48 (2) | 06:59 16:48 (1) | 06:46 ] 05:43 | 05:06
| 16:32 11726 29 1617(2)|18:20 38 1726(1)|20:15 [21.07 |2148
10 | 08:37 10758 15:49 (2) | 06:56 1647 (1) | 06:44 0542 | 0506
| 16:33 11728 27 16:16(2)|18:22 39 1726(1)|20:17 |21:09 |2148
11 08:36 10756 15:50 (2) | 06:54 16:46{1) |06:41 | 0540 | 05:05
| 16:35 117:30 25 16:15(2) | 18:24 41 1727(1) | 20:18 ]21:10 | 21:50
12| 08:36 1 07:54 15:51 (2) | 06:52 16:44 (1) | 06:39 1 05:38 | 05:05
| 16:36 117:32 23 16:14(2)|18:26 43  1727(1)]20:20 [21:12 | 21:51
1310835 | 0752 1553 (2) | 06:49 16:44 (1) | 06:37 | 05:36 | 05:05
| 16:38 11733 20 16:13(2)|1827 43 1727(1)|20:22 |21:13  |21:51
14]08:34 1 07:50 15:55 (2) | 06:47 16:43(1) | 06:35  |0535 | 0505
| 16:39 11785 16 1611(2)|18:29 45 1728{1)|20:24 |21:15 |2152
15| 08:33 | 07:48 15:58 {2) | 06:45 1642(1)|06:32 | 0533 | 0504
| 16:41 11737 9 16:07 (2} | 18:31 45 1727{1)|120:225 |21:17 |2153
16]08:33 | 07:46 1 06:42 16:42(1)|06:30 | 0532 | 05:04
| 16:42 117:39 118:33 46  1728(1) | 20:27 |21:18 | 21:53
17| 08:32 | 07:44 | 06:40 16:42(1) | 06:28 | 05:30 | 05.04
| 16:44 1741 118:35 46 1728(1)|20:29 ]21:20 | 21:54
18| 08:31 | 0742 1 06:38 16:41(1) | 06:26 | 05:29 | 05:04
| 16:46 |17:43 118:36 46 1727(1)]20:31 |21:21 |21:54
19 | 08:30 | 07:40 106:35 16:42(1)]0623  |05:27 | 0504
| 16:47 11745 118:38 45 1727{1)|20:32 |21:23 |2154
20 08:29 1556 (2) | 07:38 | 06:33 16:41 (1) | 06:21 | 05:26 | 05:04
| 16:49 6 1602(2) | 1747 118:40 45 1726(1)|20:34 |2124 | 2155
21]08:28 1553 (2} | 07:36 106:30 16:42 (1) | 06:19 | 05:24 | 05:04
11651 12 1605(2) | 1749 118:42 43 1725{1)|20:36 |21:26 |2155
22| 08:26 1551 (2) | 07:34 | 06:28 16:42 (1) | 08:17 | 05:23 | 05:08
11653 16 1607 (2) | 17:51 11843 43 1725{(1)|20:38 |2127 |2155
23|08:25 1550 (2} | 07:32 106:26 16:42(1) | 06:15 | 05:22 | 05:05
| 16:54 19 1609 (2) | 1752 118:45 42 1724{1)]20:39 [21:29 | 21:55
24| 08:24 15:50 {2) | 07:30 1 08:23 16:43(1) |06:113 | 0520 | 05:05
116:56 21 16:11(2) | 1754 | 18:47 40 1723(1) | 20:41 121:30  |2155
25| 08:23 15:48 (2) | 07:28 | 08:21 16:44 (1) |06:11 05119 | 05.05
11658 24 16:12(2) | 1756 118:49 38 1722(1)|20:43 |21:32 |2156
26 | 08:22 1548 (2) | 07:25 106:19 16:44(1)|06:09  |05:18 | 0506
| 17:00 25 16:13(2)|1758 | 18:50 36 1720(1) | 2045 121:33 | 21:55
2710820 15:47 (2) | 07:23 107:16 17:46(1) | 06:06 | 05:17 | 05:06
117:01 27 16:14 (2} | 18:00 11952 33  18:19(1)|20:46  |21:34 | 2155
28108:19 15:47 (2) | 07:21 107:14 1748(1) | 06:04 | 05:16 | 05:07
| 17:03 28 16:15(2) | 18.02 119:54 29 18:17(1)| 20:48 | 21:36 | 21:55
29|08:17 15:47 (2) | 0719 107:12 17:49(1)106:02 | 0515 | 05:07
117:05 29 16:16(2) | 18:04 119:56 25 1814(1}|20:50 |21:37 |2155
30 | 08:16 15:46 (2) | 107:09 1752(1)|06:00  |05:14 | 05:08
11707 30 1616{2)| 11957 20 1812(1)]20:52 |21:38 | 2155
31]08:14 1546 (2) | 107:07 17:55(1) | 10513 |
117:08 31 16:17(2)| 11959 12 1807(1)| |2139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallung | 297 | 395 | 1025 | | |
Red Sonnenscheinwahrsch. | 0.16 | 0.25 | 0.28 | ] |
Reduktion Betriebsdaver | 084 ] 0.94 1 0.94 | ] |
Reduktion Wirdrichturg | 0.70 | 0.71 | 0.70 | | |
Gesamte Reduktion | 0.11 | 017 | 0.18 | | |
Met.wahrsch.Beschattung | 31 | 65 | 186 | | |

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

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

der Matrix wiedergeg

Minuten mit Schatten

(Sommerzeit wie Bezugsjahr):

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

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

72 /151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1013, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

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

der Matrix wiedergegeb

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110509 | 0546 | 06:37 10728 17:24 (1) | 07:23 15:19 (2) | 08:15
12155 |2122  |20:18 11907 43 1807 (1)|17:00 26 15:45(2) | 16:18
2105:09 | 0548 | 06:39 | 0729 17:24 (1) | 07:25 15:18(2) | 08:17
|21:54  |21:20 | 20:16 11905 42 18:06(1)| 1658 28 1546 (2) | 1617
3105:10 | 0548 | 06:41 1 07:31 17:24 (1) | 07:27 15:18(2) | 08:18
12154  |21:18  |20:14 11903 40 18:04 (1)| 1656 28 15:46(2) | 1647
4|0511  |0551 | 0642 10733 17:25 (1) | 07:28 15:17 (2) | 08:19
[2153  |21:16  |20:11 11900 38 18:03(1)| 1654 30 1547 (2) | 16:16
510512 0552 | 06:44 10735 17:26 (1) | 07:30 15:17 (2) | 08:21
[21:53  |21145 | 20:09 11858 36 1802 (1)| 1652 30 15:47 (2) | 16:16
6]0512  |0554 | 06:46 | 0736 17:27 (1) | 07:32 15:16 {2) | 08:22
|21:52  |21113 | 20:07 11856 33 1800 (1)| 1651 32 1548(2) [ 1615
710513 | 05:56 | 06:47 | 07:38 17:28 (1) | 07:34 15:16 (2) | 08:23
| 21:52 121:11 120:04 | 18:53 30 1758 (1) 16:49 32 1548(2) |16:15
810514 | 05:57 | 06:49 | 07:40 17:30 (1) | 07:36 15:16 (2) | 08:25
|21:51  |21:08  |20:02 11851 26 1756 (1) | 16:47 32 15:48(2) | 16:14
9[0515 |0559 | 0651 | 07:41 17:32 (1) | 07:38 15:16 (2) | 08:26
12150  |21:07 | 20:00 11849 21 1753 (1) | 1645 82 1548 (2) | 16:14
10]05:16 | 06:01 | 06:52 | 07:43 17:36 (1) | 07:39 15:17 (2) ] 08:27 1358 (3)
12150 |21:05 |19:57 11846 13 17:49(1) | 16:44 31 15:48(2) | 16:14 7 1405(3)
1110517 0602 | 0654 | 07:45 | 07:41 15:17 (2) | 08:28 1357 (3)
|21:49  |21:03 | 1955 | 18:44 |16:42 31 1548(2) [16114 10 1407 (3)
12]05:18 | 06:04 | 06:56 17:47 (1) | 0747 107:43 15:17 (2) | 0829 1356 (3)
|21:48 |21:01 ] 19:52 12 1759 (1) | 1842 | 16:41 31 1548(2) | 16:14 12 1408 (3)
130520 | 06:06 | 06:57 1743 (1) | 0748 | 07.45 15:18 (2) | 08:30 1356 (3)
12147  |2059 |1950 20 18:03 (1) | 18:40 |16:39 30 1548(2) |1614 13 1409 (3)
14| 05:21 | 06:07 | 06:59 17:39 (1) | 0750 | 07:47 15:18 (2) | 08:31 1356 (3)
|21:46  |2057 |19:48 25 1804 (1) | 1837 |16:38 29 1547(2) |1614 14  1410(3)
15]0522  |06:08  |07:01 17:37 (1) | 0752 | 07:48 15:19 (2) | 08:32 1356 (3)
|21:45  |2055 [19:45 28 18.06(1)|1835 |16:36 28 1547 (2) |16:14 15  14:11(3)
160523  |06:11 | 07:02 17:35 (1) | 07:54 | 07:50 15:20 (2) | 08:33 1356 (3)
|21:44 120:53 | 19:43 33 18.08(1)|1833 | 16:35 27 1547(2)|16:14 16 14:12(3)
17| 05:24 | 06:12 | 07:04 17:33 (1) | 0756 | 07:52 15:21 (2) | 08:34 1356 (3)
12143 |2051  |19:41 35 1808 (1) | 1831 116:33 25 15:46(2)|1614 17  1413(3)
1810526  |06:14 | 07:06 17:32 (1) | 0757 | 07:54 15:22 (2) | 08:34 1357 (3)
|2142  |2049 |19:38 37 18:09(1)| 1829 1632 23 1545(2) | 16114 17  14:14(3)
19(0527  |06:16 | 07:07 17:31 (1) | 0759 | 07:56 15:24 (2) | 08:35 1356 (3)
12141  |2047 1936 39 18:10(1)| 1828 116:30 21 1545(2) |16:14 18 14:14(3)
2010528 | 0647 | 07:09 17:29 (1) | 08:01 | 07:57 15:25 (2) | 08:36 1357 (3)
|21:33  |2045  [18:33 41 18:10(1) | 1824 |1629 19  15:44(2) |1615 18 14:15(3)
210530 0619 0711 17:28 (1) | 08:03 | 07:59 15:27 (2) | 08:36 1357 (3)
12138 |2043  [1981 42  18:10(1)] 1822 |1628 16 15:43(2) | 1615 18 14:15(3)
2210531  |06:21  |07:12 17:26 (1) | 08:05 | 08:01 15:29 (2) | 08:37 1358 (3)
12137 |20:41  |1929 44 18:10(1)| 1820 11627 12 15:41(2)|1616 18 1416 (3)
23|05:33  |0622 | 07:14 17:26 (1) | 08:06 | 08:02 15:33 (2) | 08:37 1358 (3)
| 21:36 | 20:38 119:26 44  18:10(1) | 18118 | 16:26 6 15:39(2) | 16:16 18 14:16(3)
2410534 |0624 | 07:18 17:25 (1) | 08:08 | 08:04 108:38 13:59 (3)
|21:34  |20:36 | 1924 45 18:10(1) | 18:16 | 16:25 [16:17 18 14:17(3)
25105:35 | 06:26 |07:17 17:25 (1) | 08:10 | 08:06 108:38 14:00 (3)
|21:33  |20:3¢  |19:22 45 18:10(1)]18:14 | 16:23 [16:17 17 14:17(3)
2610537 |0627 |07:19 17:24 (1) | 08:12 | 08:07 108:39 14:00 (3)
|21:31  |2082  [18:19 45 18:09 (1) | 18:12 | 16:22 11618 17 1417 (3)
2710538 |0629 |07:21 17:24 (1) | 08:14 | 08:09 108:39 1401 (3)
12130 |20:30 [19:17 45 1809 (1) | 18:10 | 16:22 11619 16 1417(3)
28(0540 0631  |07:23 17:24 (1) | 08:15 16:27 (2) | 08:11 108:38 1402 (3)
|21:28 | 20:27 |19:14 45 1809 (1) | 18:08 " 16:38 (2) | 16:21 |16:20 15 1417(3)
29|0541 |0632  |07:24 17:23 (1) | 08:17 16:24 (2) | 08:12 108:39 14:02 (3)
|21:27  |2025  [19:12 45 1808(1) 1806 17 1641 (2)| 1620 11620 15 14:17(3)
30|0543 |0634 |07:26 17:23 (1) | 07:19 15:22 (2) | 08:14 108:39 14:04 (3)
|21:25 | 20:23 | 18:10 44 1807 (1) | 1704 20 1542(2)| 1619 |16:21 13 1417 (3)
31[0545 0636 | 1 07:21 15:20 (2) | 108:39 14:05 (3)
|2123  |2020 | 11702 24 1544 (2) | [1622 12 1417(3)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 715 | 394 | 599 | 334
Red.Sonnenscheinwahrsch, | | | 0.34 | 0.32 | 020 | 0.15
Reduktion Betriebsdaver | | | 094 | 0.94 | 094 | 094
Reduktion Windrichtung | | | 0.70 | 0.70 | 0 | 067
Gesamte Reduktion | | | 0.22 | 0.21 | 0.13 | 0.09
Met.wahrsch.Beschattung | | | 160 | 81 | 78 | 31

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

73/151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1014, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

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

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai 1Juni
110839 1429 (3) | 0813 107:17 | 0705 18:14 (1) | 0558 | 05:12
| 16:23 31 1500 (3} | 17:11 |18:05 | 20:01 35 1849(1)|20:53 | 21:40
210839 14:30 (3) | 08:11 107:14 | 07:02 18:15 (1) | 05:56 | 05:11
| 16:24 30 1500(3)]17:13 118:07 | 2003 33 1848 (1) | 20:55 j21:42
308:39 1431 (3) | 08:10 16:29(2) | 07:12 | 07:00 18:15 (1) | 05:54 10510
116225 30 1501 (3)| 1714 2 16:31(2) | 18:09 12004 31 18:46(1) | 2057  |21:43
4108:39 1431 (3) | 08:08 16:25(2) | 07:10 | 06:58 18:17 (1) | 05:53 | 05:09
116:26 29 1500(3)]17:16 12 16:37(2) | 18:11 12006 28 18:45(1) | 2058  |21:44
5108:39 1432 (3) | 08:06 16:23(2) | 07:08 | 0655 18:19 (1) | 0551 | 05:09
116:27 29 1501(3)[1718 16 16:39(2) [ 18:13 12008 24 18:43(1)|21:00  |21:45
608:38 1442 (3) | 08:05 16:21 (2) | 07:05 | 0653 1821 (1) | 05:49 | 0508
11628 29 1501(3)|17:20 20 16:41(2) | 18:15 12010 20 1841 (1)|21:02  |21:46
7108:38 1433 (3) | 08:03 16:20 (2) | 07:03 | 06:51 18:23 (1) | 05:47 1 05:07
| 16:29 29 1502(3)|17:22 22 16:42(2)]18:16 |20:11 14 1837(1)|21:04 |21:47
808:38 1433 (3) | 08:01 16:18(2) | 07:01 | 06:48 | 05:45 | 05:07
116:31 28 1501(3)|1724 24 16:43(2) |18:18 120113 |21:05  |21:48
9(08:37 1435 (3) | 07:59 1618 (2) | 06:59 | 06:46 10543 | 05:06
11632 27 1502(3)|17.26 26 16:44(2) | 18:20 120115 121:07  |21:48
10| 08:37 1435 (3) | 07:58 16:17 (2) | 06:56 | 06:44 | 05:42 | 05:06
116:33 27 1502(3) 1728 28 16:45(2) | 18:22 12017 12109 |21:49
11 08:36 1436 (3) | 07:56 16:17 (2} | 06:54 | 0641 10540 | 05:05
| 16:35 26 1502(3) | 17:30 28 16:45(2) | 18:24 | 20:18 |21:10 121:50
12| 08:36 1436 (3) | 0754 16:17 {2) | 06:52 | 0639 | 05:38 | 05:05
| 16:36 25 1501(3)]17:32 28 16:45(2)|18:26 | 2020 |21:12 121:51
1310835 1437 (3) | 07:52 16:16 (2) | 06:49 | 0637 | 05:36 | 05:05
|16:38 24 1501(3)[17:33 80 16:46(2)|18:27 | 2022 12113 |21:51
14| 08:34 14:39 (3} | 07:50 16:16 (2} | 06:47 17:33 (1) | 0635 | 05:35 | 05:05
11639 23 1502(3)|1735 30 16:46(2) | 18:29 9 17:42(1) | 2024 121145  |21:52
15 08:33 14:40 (3) | 07:48 16:16 (2) | 06:45 17:27 (1) | 0632 10533 | 05:04
|16:41 21 1501(3)|17:37 30 16:46(2)|18:31 18 17:45(1)|2025 12147 |21:53
16 08:33 14:42 (3) | 07:46 1617 (2) | 06:42 17:25 (1) | 0630 10532 | 05:04
| 16:42 19 1501 (3) | 17:39 29 1646(2)|18:33 23 17:48(1) | 2027 |21:18 121:53
17| 08:32 14:42(3) | 0744 16:17 (2} | 06:40 1723 (1) | 0628 | 05:30 | 05:04
11644 17 1459(3)[17:41 29 16:46(2)|18:35 27 17:50 (1) 2029 12120 |2154
18 | 08:31 14:44 (3) | 07:42 16:18 (2) | 06:38 17:20 (1) | 0626 10529 | 05:04
11646 14 1458(3)|1743 27 1645(2)]18:36 30 17:50 (1) | 2031 12121 |21:54
19 | 08:30 14:47 {3) | 07:40 16:18 (2) | 06:35 17:19 (1) | 0623 10527 | 05:04
| 16:47 9 1456(3)|1745 27 1645(2)|18:38 33  17:52 (1) | 2032 121223 |21:54
20| 08:29 107:38 16:19(2) | 06:33 1717 (1) | 0621 105:26 | 05:04
| 16:49 11747 25 16:44(2)|18:40 35 17:52(1) 2034 |21:24  |21:55
21]08:28 107:36 16:20 (2) | 06:30 17:17 (1) | 06:19 10524 | 05:04
1 16:51 11749 22 16:42(2)[18:42 36 17:53 (1) 2036 12126 |2155
22| 08:26 10734 16:21 (2) | 06:28 17:16 (1) | 06:17 10523 | 05:05
116:53 11751 20 16:41(2)|18:43 37 17:53(1) 2038 12127 |2155
23|08:25 |107:32 16:23(2) | 06:26 17:15 (1) | 06:15 10522 |05:05
| 16:54 11752 16 16:39(2) | 18:45 38 17:53(1)]2039 |21:28 |21:55
24| 08:24 107:30 16:27 (2) | 06:28 17:14 (1) | 06:13 10520 | 05:05
| 16:56 11754 9 1636(2)|18:47 39 1753 (1) |2041 |21:30 | 21:55
25108:23 |07:28 | 06:21 17:14 (1) | 06:11 | 05:18 | 05:05
| 16:58 11756 118:49 40 17:54 (1) | 2043 |21:32  |2155
26| 08:22 107:25 106:19 17:13 (1) | 06:09 10518 | 05:06
117:00 11758 11850 40  17:53 (1) | 2045 12133 |2155
27| 08:20 |07:23 107:16 1813 (1) | 0606 10517 | 05:06
117:01 118:00 11952 40 1853 (1) | 2046 12134 |2155
28]08:19 |07:21 107:14 18:13 (1) | 0604 | 05:16 | 05:07
| 17:03 |18.02 119:54 3% 1852 (1)|2048 |21:36 |21:55
29|08:17 10718 107:12 18:13 (1) | 06:02 105:15 | 05:07
| 17:05 118:04 11956 38 1851 (1) | 2050 12137 |21:55
30| 08:16 | 107:09 18:14 (1) | 06:00 10514 | 05:08
117:07 | 11957 37 1851 (1) | 2052 121:38 | 21:55
31]08:14 | 107:07 1813 (1) | 10513 |
117:08 | 11959 37 1850 (1) | 12139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 467 | 500 | 596 | 185 | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 | 0.28 | 0.35 | |
Reduktion Betriebsdaver | 084 | 0.94 1 0.94 | 0.94 | |
Reduktion Wirdrichturg | 0.69 | 0.72 | 068 | 0.68 | |
Gesamte Reduktion | 0.10 | 0.17 | 018 | 0.23 | |
Met.wahrsch.Beschattung | 48 | 84 | 107 | 42 | |

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

74 /151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1014, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

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

der Matrix wiedergegeb

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110509 | 0546 | 06:37 10728 |07:23 15:46 (2) | 08:15 14:18 (3)
12155 |2122  |20:18 | 19:07 |17:00 28 16:14(2) |16:18 25 14:43(3)
2105:.09 | 0548 | 06:39 | 0729 | 07:25 15:47 (2) | 0817 14:18(3)
|21:54  |21:20 | 20:16 119:05 |1658 27 16:14(2) [16:17 26 14:45(3)
3105:10 | 0548 | 06:41 1 07:31 | 07:27 15:48 (2) | 08:18 1418 (3)
|21:54  |21:18 | 20:14 | 19.03 |16556 25 16:13(2) [16147 27 14:45(3)
4|0511  |0551 | 0642 10733 |07:28 15:49 (2) | 08:19 14:19 (3)
[2153  |21:16  |20:11 1 19:00 11654 28 16:12(2) 1616 27 14146 (3)
510512 0552 | 06:44 18:20 (1) | 0734 | 07:30 15:50 (2) | 08:21 14:18 (3)
[2153  |2115  |2009 14 1834 (1) | 1858 1652 21 16:11(2) | 1616 28 1446 (3)
6]0512  |0554 | 06:46 18:16 (1) | 0736 | 07:32 15:51 {2) | 08:22 1419 (3)
12152 |21:13 2007 20 18:36(1)| 18:56 11651 19 16:10(2) [16115 29 1448 (3)
710513 | 05:56 | 06:47 18:14 (1) | 0738 | 07:34 15:53 (2) | 08:23 14:19(3)
| 21:52 121:11 120:04 24 18:38(1)| 1853 | 16:49 16 16:09(2) | 16:15 29 1448 (3)
810514 | 05:57 | 06:49 18:12 (1) | 0740 | 07:36 15:55 (2) | 08:25 14:19(3)
|21:51  |21:08 [20:02 28 18:.40(1) | 1851 |16:47 11 16:06(2) [ 16114 29 1448 (3)
910515 0559 | 0651 18:10 (1) | 07:41 |07:38 108:26 1420 (3)
12150  |21:07 |20:00 30 18:40 (1) | 18:49 | 16:45 11614 30 1450 (3)
10]05:16 | 06:01 | 06:52 18:08 (1) | 0743 | 07:39 ]08:27 1420 (3)
12150  |21:05 [1957 33 1841 (1) | 1846 | 16:44 116:14 30 14:50(3)
110517 |0602 | 06:54 18:06 (1) | 07:45 | 07:41 108:28 1420 (3)
| 21:49 |121:03 | 19:55 35 1841 (1) | 1844 | 16:42 |16:14 30 1450 (3)
12]05:18 | 06:04 | 06:56 18:06 (1) | 0747 107:43 |08:28 14:20 (3)
2148|2101 |1952 36 1842 (1) ] 18:42 | 16:41 11614 31 1451 (3)
130520 | 06:06 | 06:57 1805 (1) | 0748 | 07.45 | 08:30 14:21 (3)
12147  |2059  |19:50 37 18:42(1)| 1840 | 16:39 11614 30 1451 (3)
14]0521  |0607 | 0659 18:03 (1) | 07:50 | 07:47 108:31 1421 (3)
|21:46  |2057 |19:48 39 18:42(1) | 1837 | 16:38 11614 31  1452(3)
15]0522  |06:08  |07:01 1803 (1) | 0752 | 07:48 108:32 1422 (3)
|21:45  |2055 [19:45 39 1842(1)|1835 | 16:36 116:14 30 1452(3)
160523  |06:11 | 07:02 18:03 (1) | 0754 | 07:50 108:33 1422 (3)
]21:44  |2053 |1943 39 1842 (1)] 1833 ] 16:35 11614 81 1453(3)
17| 05:24 | 06:12 | 07:04 18:02 (1) | 0756 | 07:52 108:34 1423(3)
12143 |2051  |19:41 39 1841 (1) ] 1831 | 16:33 116:14 31 1454 (3)
1810526  |06:14 | 07:06 18:02 (1) | 0757 | 07:54 108:34 1423 (3)
|2142  |2049 |19:38 39 1841 (1) | 1829 | 16:32 116114 31 1454 (3)
19(0527  |06:16 | 07:07 18:01 (1) | 0759 16:56 (2) | 07:56 108:35 1423 (3)
|21:41  |2047 1938 39 1840(1) 1828 12 17.08(2)| 16:30 116:14 31 1454 (3)
20 05:28 106:17 | 07:09 18:01 (1) | 08:01 16:54 (2) | 07:57 108:36 1424 (3)
|21:33  |2045 |1933 38 1839(1)[1824 17 17:11(2)|16:29 116115 31 1455(3)
210530 0619 0711 18:01 (1) | 08:03 1651 (2) | 07:59 108:36 1424 (3)
121:38  |2043  [1981 38 18:39(1)]1822 20 17:11(2) | 16:28 11615 81  1455(3)
2210531 |0821  |07:12 18:01 (1) | 08:05 16:49 (2) | 08:01 |08:37 1425 (3)
12137 |20:41  |1929 36 1837(1)[1820 24 1743(2)| 1627 116116 31 1456 (3)
2310583 |0622  |07:14 18:02 (1) | 08:06 16:48 (2) | 08:02 108:37 1425 (3)
|21:35 | 20:38 119:26 35 18:37(1)]18:18 26 1714 (2) | 16:26 |16:186 31 1456 (3)
24(0534 |0624 |07:16 18:03 (1) | 0808 16:47 (2) | 08:04 14:24 (3) | 08:38 1426 (3)
|21:3¢  |20:36 |19:24 33 18:36(1) 1816 27 17:14(2)|16:25 9 14:33(3) [16:17 31 1457(3)
25(0535 |0626 | 07:17 18:04 (1) | 08:10 16:47 (2) | 08:06 14:22 (3) | 08:38 1426 (3)
121:33  |20:3¢ 1922 30 18:34(1)|18:14 28 17:15(2)|16:23 14 14:36(3) [16:17 31 1457(3)
2610537 |0627 |07:19 18:04 (1) | 08:12 16:46 (2) | 08:07 14:21 (3) | 08:39 1427 (3)
|21:31  |2032  [19:19 28 1832(1) 1812 20 17:45(2) [ 1622 17 14:38(3) 1618 31 1458(3)
2710538 |0629 |07:21 18:06 (1) | 0814 16:46 (2) | 08:09 14:21 (3) | 08:39 1427 (3)
12130 |20:30  [19:17 24  18:30(1) (1810 20 17:45(2)[16:22 19 14.40(3) |16:19 31 1458(3)
28| 05:40 | 06:31 |07:23 18:08 (1) | 08:15 16:46 (2) | 08:10 14:19 (3) | 08:38 14:27 (3)
|21:28 | 20:27 |19:14 20 1828 (1) | 18:08 29 1715(2) | 16:21 21 14:40(3) | 16:20 31 1458 (3)
29|0541 |0632  |07:24 1810 (1) | 08:17 16:46 (2) | 08:12 14:19 (3) | 08:39 1428 (3)
12127  |2025 1912 13 18:23(1) 1806 29 17:15(2)| 1620 23 14:42(3) 1620 31 1459(3)
30|0543 |0634 |07:26 | 07:19 15:46 (2) | 08:14 14:19 (3) | 08:39 14:28 (3)
|21:25  |2023  |19:10 11704 29 16:15(2)| 16119 24 14:43(3)|16:21 31 1459 (3)
31[0545 0636 | 1 07:21 15:46 (2) | 108:39 1429 (3)
|2123  |2020 | 11702 29 16145(2) | [1622 31  1500(3)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 786 | 328 | 297 | 928
Red.Sonnenscheinwahrsch, | | | 0.34 | 0.32 | 020 | 0.15
Reduktion Betriebsdaver | | | 094 | 0.94 | 094 | 094
Reduktion Windrichtung | | | 068 | 0.72 | 0 | 069
Gesamte Reduktion | | | 0.22 | 0.21 | 013 | 0.09
Met.wahrsch.Beschattung | | | 173 | 70 | 39 | 88

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

75/151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1015, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai 1Juni
110839 15.04 (3) | 08:13 107:17 | 0705 1833 (1) | 0558 | 05:12
11623 26 15303} |17:11 118:05 12001 31 1904 (1)|20:53 | 21:40
210839 15:04 (3) | 08:11 107:14 | 07:02 18:34 (1) | 05:56 | 05:11
[1624 26 1530{3)]17:13 118:07 12003 30 19.04 (1)|20:55  |21:42
3]08:39 1505 (3) | 08:10 |07:12 | 07:00 18:34 (1) | 05:54 10510
116225 26 1531(3)|1714 118:09 |2004 28 19.02(1) | 2057  |21:43
4108:39 1504 (3) | 08:08 107:10 | 06:58 18:35 (1) | 05:53 | 05:09
11626 27 1531 (3)]17:16 118:11 12006 26 19:01(1) | 2058  [21:44
5108:39 1505 (3) | 08:06 107:08 | 0655 1836 (1) | 0551 | 05:09
11627 27 1532(3)]1718 118:13 12008 24 19:00(1)|21:00  |21:45
6]08:38 15:05 {3) | 08:05 1 07:05 | 0653 18:38 (1) | 0549 | 05:08
11628 27 1532(3)|17:20 118:15 12010 20 18:58(1)|21:02  |21:46
708:38 1506 (3) | 08:03 1 07:03 | 06:51 18:39 (1) | 05:47 1 05:07
| 16:29 28 1534(3)|17:22 118:16 |20:11 16 1855(1) | 21:04 |21:47
808:38 1505 (3) | 08:01 | 07:01 | 06:48 18:43 (1) | 05:45 | 05:07
116:31 29 1534 (3)| 1724 118:18 120113 8 1851(1)|21:05 |21:48
9(08:37 15106 (3) | 07:59 106:58 | 06:46 10543 | 05:06
11632 29 1535(3)|17:26 118:20 120115 121:07  |21:48
10| 08:37 15106 (3) | 07:58 | 06:56 | 06:44 | 05:42 | 05:06
116:33 29 1535(3) | 1728 118:22 12017 12109 |21:49
11 08:36 1506 (3) | 07:56 1 06:54 | 0641 10540 | 05:05
| 16:35 29 1535(3) | 17:30 |118:24 | 20:18 |21:10 121:50
12| 08:36 1507 (3) | 07:54 16:49(2) | 06:52 | 0639 | 05:38 | 05:05
| 16:36 29 1536(3)|17:32 7 1656(2)]18:26 | 2020 |21:12 121:51
1310835 1507 (3) | 07:52 16:46 (2) | 06:49 | 0637 | 05:36 | 05:05
|16:38 28 1536(3)[17:33 14 17:00(2) | 18:27 | 2022 12113 |21:51
14| 08:34 1508 (3) | 07:50 16:44 {2) | 06:47 | 0635 10535 | 05:05
11638 29 1537(3)|1735 18 17:02(2)|18:29 | 2024 121145  |21:52
15| 08:33 1508 (3) | 07:48 16:43 (2) | 06:45 | 0632 |05:33 | 05:04
|16:41 30 1548(3) 1737 20 17:03(2)} | 1831 12025 12147 |21:53
16]08:33 1509 (3) | 07:46 16:42 (2) | 06:42 | 0630 10532 | 05:04
| 16:42 29 1538(3)|17:39 22 17:04(2)|18:33 | 2027 |21:18 121:53
17| 08:32 1508 (3) | 0744 16:41 (2} | 06:40 | 0628 | 05:30 | 05:04
11644 29 1587(3)[1741 24 17:05(2) | 18:34 | 2029 12120 |2154
18 | 08:31 1509 (3) | 07:42 16:41 (2) | 06:38 | 0626 10529 | 05:04
|16:46 28 1538(3) 1743 25 1706(2)|18:36 | 2031 12121 |21:54
19 | 08:30 15:10 {3) | 07:40 16:40 (2) | 06:35 17:46 (1) | 0623 10527 | 05:04
|16:47 28 1548(3)|1745 26 17:06(2)|18:38 14 18:00 (1) | 2032 121223 |21:54
20| 08:29 15:11 {3) | 07:38 16:40 (2) | 06:33 17:42 (1) | 0621 105:26 | 05:04
|16:49 27 1538(3)|1747 26 17:06(2)|18:40 20 18:02 (1) | 2034 |21:24  |21:55
21]08:28 1512 (3) | 07:36 16:39 (2) | 06:30 17:40 (1) | 06:19 10524 | 05:04
11651 26 1588(3)|1749 27 17:06(2)[18:42 24 18:04 (1) 2036 12126 |2155
22| 08:26 15:12 (3} | 07:34 16:39 (2) | 06:28 17:38 (1) | 06:17 10523  |05:05
11652 25 1537(3)|1751 27 17:06(2)|18:43 26 18:05(1) 2038 12127 |2155
23|08:25 15:13 (3) | 07:32 16:40 (2) | 06:26 17:37 (1) | 06:15 10522 |05:05
| 16:54 25 1538(3)]17:52 26 17:06(2) | 18:45 28 1805(1)]2039 |21:28 |21:55
24| 08:24 1514 (3) | 07:30 16:40 (2) | 06:23 17:36 (1) | 06:13 10520 |05:05
|16:56 24 1548(3) 1754 25 17.05(2)|18:47 30 1806 (1) | 2041 |21:30 | 21:55
25| 08:23 15:15 {3) | 07:28 16:41 (2) | 06:21 17:36 (1) | 06:11 105118 | 05:05
116:58 21 1536(3) 1756 24 17:05(2}|18:49 31 18:07 (1) |2043 12132 |21:55
26| 08:22 1517 (3) | 07:25 16:41{2) | 06:19 17:34 (1) | 06:09 10518 | 05:06
11700 19 1546(3)|1758 22 17.03(2) [18:50 33  18:07 (1) | 2045 12133 |2155
2710820 15:18 (3) | 07:23 16:42(2) | 07:16 18:34 (1) | 06:06 10517 | 05:06
117201 17 1545(3)|1800 20 17:02(2)|19:52 33 19:07 (1) | 2046 12134 |2155
28]08:19 1520 (3) | 07:21 16:44 (2} | 07:14 18:33 (1) | 06:04 | 05:16 | 05:07
| 17:03 13  1533(3) | 18:02 16 17:00(2) | 19:54 33 1906 (1) | 2048 |21:36 |21:55
29|08:17 1523 (3) | 0719 16:46 (2) | 07:12 18:33 (1) | 0602 105:15 | 05:07
| 17:05 7 1530(3) 11804 11  16:57(2)|19:56 33  19:06 (1) | 2050 12137 |21:55
30| 08:16 | 107:09 18:33 (1) | 06:00 10514 | 05:08
117:07 | 11957 33 1908 (1) | 2052 121:38 | 21:55
31]08:14 | 107:07 1833 (1) | 10513 |
| 17:08 | 11959 32 19.05(1) | 12139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 739 | 380 | 370 | 183 | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 | 0.28 | 0.35 | |
Reduktion Betriebsdaver | 084 | 0.94 1 0.94 | 0.94 | |
Reduktion Windrichtung | 0.70 | 0.71 | 0.68 | 0.68 | |
Gesamte Reduktion | 0.11 | 0.17 | 0.18 | 0.23 | |
Met.wahrsch.Beschattung | 78 | 64 | 66 | 41 | |

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

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1015, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

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

der Matrix wiedergegeb

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110509 | 0546 | 06:37 10728 |07:23 108:45 14:49 (3)
12155 |2122  |20:18 | 19:07 | 17:00 116:18 29 15:18(3)
2105:.09 | 0548 | 06:39 | 0729 | 07:25 10817 1448 (3)
|21:54  |21:20 | 20:16 119:05 | 1658 {1617 29  15:18(3)
3105:10 | 0548 | 06:41 1 07:31 | 07:27 |08:18 14149 (3)
12154  |21:18  |20:14 | 19.03 | 16:56 11617 29 1518(3)
410511 |0551 | 06:42 18:40 (1) | 0733 |07:28 108:19 14:50 (3)
[2153  |21:16  |20:11 8 1848 (1) | 19:00 | 16:54 11616 29 15:19(3)
510512 0552 | 06:44 18:36 (1) | 0734 | 07:30 108:21 1451 (3)
[21:53  |2145  [2009 16 1852 (1) | 1858 | 16:52 116116 28  1519(3)
6]0512  |0554 | 06:46 18:33 (1) | 0736 | 07:32 |08:22 14:52 (3)
| 21:52 |121:13 |1 20:07 20 1853 (1)| 1856 | 16:51 |16:15 28 1520(3)
710513 | 05:56 | 06:47 18:31 (1) | 07:38 | 07:34 |08:23 1452 (3)
| 21:52 121:11 120:04 24 1855(1)| 1853 | 16:49 |16:15 27 15:19(3)
810514 | 05:57 | 06:49 18:30 (1) | 0740 | 07:36 | 08:25 1452 (3)
|21:51  |21:08 [2002 26 1856(1)| 1851 | 16:47 116114 27 15:19(3)
910515 0559 | 0651 18:28 (1) | 07:41 |07:38 108:26 1454 (3)
12150  |21:07 |2000 28 1856 (1) | 18:49 | 16:45 11614 26 1520 (3)
10]05:16 | 06:01 | 06:52 18:27 (1) | 0743 | 07:39 ]08:27 1454 (3)
12150  |21:05 [1857 80 1857 (1) | 1846 | 16:44 11614 26 1520(3)
110517 |0602 | 06:54 18:25 (1) | 07:45 | 07:41 108:28 1454 (3)
| 21:49 |121:03 | 19:55 31 18:56 (1) | 1844 | 16:42 |16:14 27 15211(3)
12]05:18 | 06:04 | 06:56 18:25 (1) | 0747 107:43 |08:28 1455 (3)
|21:48 |21:01 ] 19:52 32 1857 (1) 1842 | 16:41 |16:14 26 1521 (3)
130520 | 06:06 | 06:57 18:24 (1) | 0748 17:21 (2) | 0745 | 08:30 1455 (3)
12147  |2059 |1950 33 1857 (1) | 18:40 7 17:28(2) | 16:39 11614 26 1521 (3)
14]0521  |0607 | 0659 18:23 (1) | 0750 17:18 (2) | 07:47 14:55 (3) | 08:31 1456 (3)
|2146  |2057 |1948 33 1856(1) 1837 13 17:31(2) | 1637 8 1503(3) 1613 25 1521(3)
15]0522  |06:08  |07:01 18:23 (1) | 0752 17:16 (2) | 07:48 14:52 (3) | 08:32 14:50 (4)
|21:45 |2055 |1945 33 1856(1)[1835 17 17:33(2)|16:36 14 1506(3) |1614 28 1522(3)
1610523  |0611 | 07:02 18:23 (1) | 0754 17:14 (2) | 07:50 14:51 (3) | 08:33 14:49 (4)
|21:44 120:53 | 19:43 33 1856(1)|1833 21 17:35(2) | 16:35 17 15:.08 (3) | 16:14 29 1522(3)
17| 05:24 | 06:12 | 07:04 18:23 (1) | 0756 1713 (2) | 0752 14:50 (3) | 08:34 14:49 (4)
12143 |2051  |19:41 32 1855(1)1831 22 1785(2)|16:33 19 1509(3) 1614 32 1523 (3)
18| 05:26 | 06:14 | 07:06 18:23 (1) | 0757 1712 (2) | 0754 14:49 (3) | 08:34 1450 (4)
|21:42  |2049 1938 31 1854(1)[1829 24 1736(2)| 1632 21 1510(3)|16:14 31 1523(3)
19(0527  |06:16 | 07:07 18:22 (1) | 07:59 17:11 (2) | 07:56 14:48 (3) | 08:35 14:49 (4)
|21:41  |20:47 |19:36 31 1853(1) (1826 26 1747(2)[16:30 24 1512(3)|1614 32 1523 (3)
2010528 | 0647 | 07:09 18:23 (1) | 08:01 17:10 (2) | 07:57 14:48 (3) | 08:36 1450 (4)
| 21:39 | 20:45 | 19:33 29 1852(1)| 1824 26 17:36(2) | 16:29 25 15:13(3) | 16:15 32 1524(3)
210530 0619 0711 18:24 (1) | 08:03 17:10 (2) | 07:59 14:48 (3) | 08:36 14:50 (4)
121:38  |2043  [1981 27 1851(1)]1822 26 17:36(2)|1628 25 15:13(3)[16:15 32 1524 (3)
2210531 |0821  |07:12 18:25 (1) | 08:05 17:08 (2) | 08:01 14:48 (3) | 08:37 14:50 (4)
12137 |20:41  |1929 23 1848(1)[1820 27 1736(2)|1627 26 1514(3)]|16:16 33 1525(3)
2310533 |0822 |07:14 18:26 (1) | 0806 17:10 (2) | 08:02 14:48 (3) | 08:37 1451 (4)
|21:35 | 20:38 119:26 21 1847 (1)| 1818 26 17:36(2) | 16:26 27 15:15(3) | 16:16 32 1525(3)
24(0534 |0624 |07:16 18:29 (1) | 0808 17:10 (2) | 08:04 14:47 (3) | 08:38 1452 (4)
|21:3¢  |20:36  |1924 15 1844(1)[18:16 25 1735(2)|16:25 28 15:15(3)[16:17 32 1526(3)
25(0535 |0626 | 07:17 18:33 (1) | 08:10 17410 (2) | 08:06 14:47 (3) | 08:38 14:52 (4)
12133 |2034  |19:22 7 1840(1)|1814 25 17:35(2)|16:23 29 15:16(3)[16:17 32 1526(3)
2610537 |0627  |07:19 | 08:12 17:11 (2) | 08:07 14:47 (3) | 08:39 1453 (4)
12131 |2082  |19:19 11812 23 17:34(2)|16:22 29 15:16(3) 1618 32 1527 (3)
2710538 |0629 |07:21 | 08:14 17:12 (2) | 08:09 14:48 (3) | 08:39 14:54 (4)
12130  |20:30 | 19:17 11840 21 1733(2)|16:21 29 15:17(3) |1619 31 1527 (3)
28(0540 0631  |07:22 | 08:15 17:13 (2) | 08:10 14:47 (3) | 08:39 14:55 (4)
|21:28 | 20:27 |19:14 | 18:08 19 1732 (2) | 16:21 30 15:17(3) |16:20 28 1527(3)
29|0541 |0632  |07:24 | 08:17 17:14 (2) | 08:12 14:48 (3) | 08:39 1503 (3)
12127  |2025  |19:12 11806 17 17:31(2)|16:20 29 15:17(3)|16:20 25 1528(3)
30|0543 |0634 |07:26 | 07:19 16:16 (2) | 08:14 14:49 (3) | 08:39 15:03 (3)
|21:25  |2023  |19:10 11704 12 16:28(2)| 16119 29 15:18(3)|1621 26 1520(3)
31[0545 0636 | 1 07:21 16:20 (2) | 108:39 1504 (3)
|21:23  |2020 | | 17:02 4 1624 (2) | [1622 25 1529(3)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 563 | as1 | 409 | 834
Red.Sonnenscheinwahrsch, | | | 0.34 | 0.32 | 020 | 0.15
Reduktion Betriebsdaver | | | 094 | 0.94 | 094 | 094
Reduktion Windrichtung | | | 068 | 0.71 | 0.70 | 070
Gesamte Reduktion | | | 0.22 | 0.21 | 013 | 0.10
Met.wahrsch.Beschattung | | | 124 | 81 | 53 | 86

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

77 /151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1016, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai [Juni
1]08:39 14:51 (3) | 08:13 16:06 (2) | 07:17 16:48 (1) | 0705  |0558  |05:12
| 16:23 10 1501 (3} 11711 22 16:28(2) | 18:05 27 1715 (1) | 2001 12053 |21:40
2108:39 14:52 (3) | 08:11 16:06 (2) | 07:14 16:49 (1) | 0702 | 05:56 105:11
| 16:24 9 1501(3}]17:13 21 1627(2)|18:07 25 17:14(1)|2003  |2055  [21:42
308:39 14:54 (3) | 08:10 16:06 (2) | 07:12 16:50 (1) | 07:00 | 0554 105:10
| 16:25 6 1500(3) 1714 21 16:27(2)|18:09 24 17:14(1) (2004 |2057 |2143
4108:39 1456 (3) | 08:08 16:08 (2} | 07:10 16:50 (1) | 0658 10553 | 05:09
| 16:26 2 1458(3) 1716 19 1627(2)[18:11 22 17:12(1)|2006 |2058  |21:44
5]08:39 1 08:06 16:08 (2) | 07:08 16:52 (1) | 0655  |0551  |05:09
1 16:27 11748 19 1627{2) {18113 18 1710(1)|2008 [2100  [21:45
6]08:38 1 08:05 16:09 (2) | 07:05 16:54 (1) | 0653 | 0549  |05:08
| 16:28 11720 17 16:26(2)118:15 14 17:08(1)|20:10  [2102  [21:46
7108:38 | 08:03 16:11(2) | 07:03 16:57 (1) | 06:51 | 0547 105:07
| 16:29 |17:22 13 16:24(2) | 18:16 6 17:03 (1) ]20:11 |21:04 12147
808:38 | 08:01 16:13(2) | 07:01 | 06:48 | 0545 1 05:07
1 16:31 117:24 9 16:22(2) |18:18 12013 2105  |2148
908:37 | 07:59 | 068:58 | 06:46 10543 | 05:08
| 16:32 11726 118:20 12015 |2107  [2148
10| 08:37 | 07:58 | 06:56 | 06:44 | 0542 105:08
| 16:33 11728 118:22 12017 |21.08 {2149
11| 08:36 | 07:56 | 08:54 | 06:41 | 05:40 | 05:05
| 16:35 117:30 |18:24 | 20:18 |21:10 121:50
12| 08:36 | 0754 | 06:52 | 0639 | 05:38 | 05:05
| 16:36 117:32 |18:26 | 2020 |21:12 [21:51
13| 08:35 | 0752 | 06:49 | 0637 1 05:36 | 05:05
| 16:38 11733 11827 12022 |21:13  |2151
14| 08:34 | 07:50 | 06:47 | 06:35 10535 |05:05
| 16:39 11735 118:29 |2024  |2115 2152
15| 08:33 10748 1 06:45 10632 10533 0504
| 16:41 117:37 11831 12025 |2117  |2153
16| 08:33 | 07:46 | 06:42 | 06:30 | 05:32 | 05:04
| 16:42 117:39 118:33 | 2027 12118 12153
17| 08:32 | 07:44 | 06:40 10628  |0530  |05:04
| 16:44 [17:41 118:34 12029  |2120 |2154
18 | 08:31 |07:42 17:00 (1) | 06:38 10626 10529  |05:04
| 16:46 117:43 7 17:07(1)]18:36 12031 |2121  |2154
19| 08:30 | 07:40 16:56 (1) | 06:35 | 0623 | 0527 |05:04
| 16:47 11745 14 1710(1) | 18:38 |2032 |2123  |2154
20| 08:29 107:38 16:54 (1) | 06:33 |0621  |0526  |05:04
| 16:49 117:47 19 17:13(1) | 18:40 12034  |2124  |2155
21]08:28 16:10 (2) | 07:36 16:52 (1) | 06:30 10619 |0524  [05:04
| 16:51 8 16:18(2) | 1748 21 17:13(1) | 18:42 | 20:36 12126 [2155
22| 08:26 1608 (2} | 07:34 16:51 (1) | 06:28 |06:17  |0523 | 05:04
11652 12 1620(2)|17.51 23  17:14(1) | 18:43 12038  |2127 |2155
230825 1607 (2} | 07:32 16:50 (1) | 06:26 |06:15 10522 | 0505
| 16:54 15 1622(2) | 1752 25 17:15(1) | 1845 | 2039 12129 12155
24| 08:24 1607 {2} | 07:30 16:50 (1) | 06:23 106143  |0520  |05:05
11656 17 1624(2) 1754 26 17:16(1) | 18:47 |2041  |2130  |2155
25108:23 1606 (2) | 07:28 16:49 (1) | 06:21 | 06:11 105:18 1 05:05
| 16:58 18 1624 (2) | 1756 28  17:17(1)]18:49 | 20:43 |21:32 12156
26 | 08:22 1606 (2) | 07:25 16:48 (1) | 06:19 10608 10518  |05:06
| 17:00 19 1825(2) | 1758 28 17:16(1) | 18:50 | 20:45 12133 12155
27| 08:20 1605 (2) | 0723 16:48 (1} | 07:16 |0606  |05:17  |05:06
117:01 21 1626(2) 1800 28 17:16{1)]19:52 |2046  |2134  |2155
28]08:19 1605 (2) | 07:21 16:48 (1) | 07:14 | 06:04 |05:16 105:07
| 17:03 21 1626(2)|18.02 28 17:116(1) | 1954 | 20:48 12136 [2155
29|08:17 1605 (2) | 0719 16:48 (1) | 07:12 |0602  |0515 | 05:07
117:05 22 1627(2)|1804 27 17:15(1)|19:56 12050  |2187  |2155
30| 08:16 1605 (2) | | 07:09 |0600  |05:14  |05:08
117:07 22 1627{2)] 119:57 |2052  |2138  |2155
31]08:14 1606 (2) | 107:07 | 10513 |
|17:08 22 1628(2)| 11959 | 12138 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 224 | 415 | 136 | | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 1 0.28 | | 1
Reduktion Betriebsdaver | 094 | 0.94 | 094 | | |
Reduktion Windrichtung | 0.71 | 0.71 | 07 | | |
Gesamte Reduktion | 0.11 | 0.17 | 019 | | |
Met.wahrsch.Beschattung | 24 | 69 | 25 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1016, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |SeptembefOktober | I
110509 |0546 |06:37 |07:28 10723 108:15
12155 |2122  |20:18 | 19:07 117:00 116:18
2105:.09 | 0548 | 06:39 | 07:29 | 0725 | 08:17
12154  |21:20 |20:16 | 19:05 11658 116:17
3105:10 | 0548 | 06:41 | 07:31 |0727 1546 (2) | 08:18
12154  |2118  |20:14 | 19:08 11656 2 1548(2) | 1617
410511 | 05:51 | 06:42 | 07:33 10728 15:42 (2) | 08:19
[21:53  |21:16 2011 [19:00 11654 10 1552(2) | 16:16
510512 |0552 |06:44 | 07:34 107:30 15:40 {2) | 08:21
[21:53  |2145  |20:09 | 1858 11652 14 1554 (2) | 16:16
6]0512 |0554 |06:46 | 07:36 10732 15239 (2) | 08:22
12152 |21:13  |20:07 [ 18:56 11651 17 1556 (2) | 16:15
710513 | 05:56 | 06:47 | 07:38 17:31{1) | 0734 1538 (2) | 08:23
| 21:52 121:11 120:04 | 18:53 11 17:42 (1) | 1649 19 1557 (2) | 16:15
810514 | 05:57 | 06:49 | 07:40 17:28 (1) | 0736 1537 (2) | 08:25
| 21:51 |21:08 |20:02 |1851 16 17:44 (1) | 1647 20 1557 (2) | 16:14
9[0515 |0559 |0651  |07:41 17:26 (1) | 0738 1537 (2) | 0826 14:45 (3)
12150  |21:07  |20:00 [18:49 20 1746(1) |1645 21 1558{2)|16:14 2 1447 (3)
10]05:16 | 06:01 | 06:52 | 07:43 17:25(1) | 07:39 1537 (2) | 08:27 14:43 (3)
12150  |21:05 [1957  [18:46 22 1747{1) |1644 21 1558(2)| 1614 6 14:49(3)
11]05:17 | 06:02 | 06:54 | 07:45 17:23 (1) | 0741 1536 (2) | 08:28 14:42 (3)
|21:49  |21:03 [1955 |1844 25 1748(1)|1642 23 1559{2)| 1614 9 1451 (3)
1205:18 | 06:04 | 06:56 | 07:47 17:22 (1) | 0743 1537 {2) | 08:29 14:42 (3)
[21:48  |21:01 |1952 [1842 26 17:48(1) 1641 22 1559(2)|1614 10 14:52(3)
13| 05:20 | 06:06 | 06:57 | 07:48 17:21 {1) | 0745 1537 (2) | 08:30 14:41 (3)
|21:47  |2059  |19:50  [1840 27 17:48(1) 1639 22 1559{2)|1613 12 14:53(3)
14]0521  |0607 |0659 | 0750 17:21 (1) | 0747 1537 {2) | 08:31 14:41 (3)
|21:46  |2057 |19:48  [18:37 27 1748(1) |1637 22 1559{2)|1643 13 1454 (3)
15]0522 |0609 0701  |0752 17:20 (1) | 0748 1538 (2) | 08:32 14:42 (3)
12145 |2055 1945  |[18:35 28 17:48(1) |1636 21 1559{2) 1614 13 14:55(3)
16| 05:23 | 06:11 | 07:02 | 07:54 17:20 (1) | 0750 1538 (2) | 08:33 14:42 (3)
[21:44  |2053 |19:43 [1833 28 17:48(1)|1635 21 1559{2)|16:14 13 14:55(3)
17| 05:24 | 06:12 | 07:04 | 07:56 17:20 (1) | 0752 15:39 (2) | 08:34 14:42 (3)
121:43  |2051  |19:41  [1831 28 17:48(1) 1633 19 1558(2)|16:114 14 1456 (3)
1810526 | 06:14  |07.06 | 0757 17:21 (1) | 07:54 15:40 (2) | 08:34 14:43 (3)
|2142  |2049 |19:38 1820 27 17:48(1)|1632 18 1558(2)|16714 14 14:57 (3)
19(0527  |06:16  |07:07  |0759 17:21 {1) | 0756 15:41 (2) | 08:35 14:42 (3)
|21:41  |2047  |19:36  |18:26 26 17:47(1) |1630 16 1557{2)[16:14 15 14557 (3)
20]0528 |0647 07089 | 08:01 17:21 (1) | 0757 15:42 (2) | 08:36 14:43 (3)
121:39  |2045 1933 [18:24 24 17:45(1) |1629 15 1557(2)|16:15 15 14:58(3)
21[05:30 |0619  [O7:11 [ 08:03 17:21 (1) | 0759 15:44 (2) | 08:36 14:43 (3)
|21:38  |2043  [1931  [1822 23 17:44(1) 1628 12 1556(2)|1615 15 14:58(3)
2210531 |06821 |07:12 | 08:05 17:23 (1) | 0801 15:46 (2) | 08:37 14:44 (3)
12137 |20:41  [1929  |1820 20 17:43(1)|1627 8 1554(2)|16:16 15 1459 (3)
2310583 |06:22 |07:14 | 08:06 17:24 (1) | 08:02 | 08:37 14:44 (3)
|21:35 | 20:38 119:26 [18:18 17 17:41(1) | 1626 |16:18 15  14:59(3)
240584 |0624 |07:16 | 08:08 17:26 (1) | 08.04 | 08:38 14.45 (3)
121:34  |20:36  |19:24  |18:16 13 17:39(1) | 1624 11617 15 15:00 (3)
2510585 |0626 |07:17 | 08:10 17:32 (1) | 0806 | 08:38 14:46 (3)
121:33  |203¢ |12  [18:14 2 17:34(1) | 1623 11617 14 1500 (3)
2610537 |0627 |07:19 | 08:12 10807 | 08:38 14:46 (3)
|21:31  |2082  [18:149  [18:12 11622 11618 14 1500 (3)
27|0538  |0629 |07:21  |08:14 10809 | 08:39 14:47 (3)
12130 |20:30  [19:147  [1810 11621 11649 13 15.00 (3)
28| 05:40 | 06:31 |07:22 | 08:15 | 08:10 | 08:39 14:47 (3)
|21:28 | 20:27 |19:14 | 18:08 |16:21 | 16:20 14 1501 (3)
2910541  |0832 |07:24 | 08:17 |08:12 | 08:39 14.48 (3)
| 21:27 | 20:25 | 18:12 | 18:06 11620 | 16:20 13 15:01 (3)
300543 |0634 |07:26  |07:19 | 08:14 | 08:39 14:49 (3)
12125 |2023 1910 | 17:04 11619 11621 12 15:01(3)
31[0545 |0636 | j07:21 | | 08:39 14:50 (3)
|2123  |2020 | 117:02 | 11622 11 1501 (3)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 284 | 240
astr.max.mdgl.Beschallurg | | | } 410 | 343 | 287
Red Sonnenscheinwahrsch. | | | I 0.32 | 0.20 | 0.15
Reduktion Betriebsdaver | | | I 0.84 | 094 | 0.94
Reduktion Windrichtung | | | | 0.71 | 0 | 0.69
Gesamie Reduktion | | | | 0.21 | 0.13 | 0.09
Met.wahrsch.Beschattung | | | | 86 | 45 | 27
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

Zeitpunkt {SS:MM) Schattenanfang {WEA mit erstem Schatten)

Zeitpunkt {SS:MM) Schattenende

{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1017, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai [Juni
1]08:39 1500 {3) | 0843 16:17 {2) | 07:17 16:57 (1) | 0705 | 0558  |05:12
116:23 19 15193} (1711 20 1637(2)|18:05 26 17:23(1)|2001  |2053 2140
2108:39 1501 (3) | 08:11 16:16 (2) | 07:14 16:58 (1) | 0702 | 05:56 105:11
[1624 19 1520(3)]17:13 21 16:37(2)]18:07 25 17:23(1)|2003 |2056  |21.42
308:39 15:02 (3) | 08:10 16:16(2) | 07:12 16:58 (1) | 07:00 | 0554 105:10
116225 18 1520(3) 1714 21 16:87(2)|18:09 24 17:22(1) (2004 |2057 |2143
4108:39 1502 (3) | 08:08 16:17 (2} | 07:10 16:58 (1) | 0658 10553 | 05:09
116:26 18 1520(3)[17:16 21 16:38(2) [18:11 23 17:21(1)|2006 |2058  |21:44
5]08:39 1504 (3) | 08:06 16:17 (2) | 07:08 16:59 (1) | 0655  |0551  |05:09
116:27 16 1520(3)[1718 21 1638(2) (1813 21 17:20(1)|2008  |21:00 |2145
6]08:38 15:04 {3) | 08:05 16:17 (2) | 07:05 17.01 (1) | 0653 | 0549  |05:08
11628 16 1520(3)|17:20 20 16:37(2)]18:15 18 17:19(1)|20:10  |2102  [2146
708:38 15:05 (3) | 08:03 16:18 (2) | 07:03 17:02 (1) | 0651 | 0547 105:07
| 16:29 15 1520(3) | 17:22 19 16:37(2) | 18:16 14 1716 (1) | 20:11 121:04 12147
808:38 15:06 (3) | 08:01 16:18(2) | 07:01 17:06 (1) | 0648 | 0545 1 05:07
1 16:31 13 15:19(3) 1724 17 16:36(2) | 18:18 6 1712(1)|2013  |2105 |2148
9108:37 1508 (3} | 07:59 16:20 (2) | 06:58 | 06:46 10543 | 05:08
11632 12 1520(3)[17:26 15 16:35(2) | 18:20 12015 |2107  [2148
10| 08:37 1509 (3) | 07:58 16:21 (2} | 06:56 | 06:44 | 0542 105:08
116:33 10 15:19(3) (1728 12 16:33(2) | 18:22 12017 |21.08 {2149
11]08:36 15:11 (3) | 07:56 16:24 (2) | 06:54 |06:41  |0540  |05:05
| 16:35 6 15:117(3)|17:30 7 16:31(2)|18:24 | 20:18 |21:10 121:50
12| 08:36 | 0754 | 06:52 | 0639 | 05:38 | 05:05
| 16:36 117:32 |18:26 | 2020 |21:12 [21:51
13| 08:35 | 0752 | 06:49 | 0637 1 05:36 | 05:05
| 16:38 11733 11827 12022 |2113  |2151
14| 08:34 | 07:50 | 06:47 | 06:35 10535 |05:04
| 16:39 11735 118:29 |2024  |2115 2152
15| 08:33 10748 1 06:45 10632 10533 0504
| 16:41 117:37 11831 12025 |2117  |2153
16| 08:33 | 07:46 | 06:42 | 06:30 | 05:32 | 05:04
| 16:42 117:39 118:33 | 2027 12118 12153
17| 08:32 10744 | 06:40 10628  |0530  |05:04
| 16:44 [17:41 118:34 12029  |2120 |2154
18 | 08:31 |07:42 | 06:38 10626 10529  |05:04
| 16:46 117:43 118:36 12031 |2121  |2154
19| 08:30 | 07:40 | 06:35 | 0623 | 0527 |05:04
| 16:47 11745 |1 18:38 |2032 |2123  |2154
20 08:29 107:38 | 06:33 | 0621 | 05:26 105:04
| 16:49 117:47 1 18:40 12034  |2124  |2155
21]08:28 | 07:36 17:06 (1) | 06:30 1 06:19 | 0524 105:04
| 16:51 11749 10 17:16(1) | 18:42 12086  |2126  |2155
22| 08:26 107:34 17:04 (1) | 06:28 |06:17  |0523 | 05:04
| 16:52 11751 15 17:19{1) | 18:43 12038  |2127 |2155
230825 |107:32 17:02 (1) | 06:26 |06:15  |0522 | 05:05
| 16:54 11752 19 17:21(1)|18:45 | 2039 12129 12155
24| 08:24 107:30 17:01 (1) | 06:23 106143  |0520  |05:05
| 16556 11754 21 17:22(1) | 18:47 |2041  |2130  |2155
25| 08:23 |07:28 17:00 (1) | 06:21 |06:41  |0549  |05:05
| 16:58 11756 23 17:23(1) | 1849 | 20:43 |21:32 12155
26 | 08:22 1621 (2) | 07:25 16:59 (1) | 06:19 10608 10518  |05:06
| 17:00 9 1830(2) 11758 24 17:23(1) 1850 | 20:45 12133 12155
2710820 16:19(2) | 0723 16:58 (1} | 07:16 |0606  |05:17  |05:06
117:01 13 16322} 1800 25 17:23(1)]19:52 |2046  |2134  |2155
28]08:19 16:18 (2) | 07:21 16:58 (1) | 07:14 | 06:04 |05:16 105:07
| 17:03 15 1633(2) | 18:02 26 17:24(1) | 1954 | 20:48 12136 [2155
29|08:17 16:18 {2) | 0719 16:57 (1) | 07:12 |0602  |05:15  [05:07
117:05 16 1634 (2}|1804 26 17:23(1)|19:56 12050  |2137  |2155
30| 08:16 16:17(2) | | 07:08 | 06:00 | 05:14 | 05:08
117:07 18 1635(2) | 119:57 |2052  |2138  |2155
31[08:14 16:17 (2) | 107:07 | 10513 |
11708 19 1636(2)| 11959 | 12138 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 252 | 383 | 157 | | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 1 0.28 | | 1
Reduktion Betriebsdaver | 084 | 0.94 | 094 | | |
Reduktion Windrichtung | 0.70 | 0.71 | 0.70 | | |
Gesamte Reduktion | 0.11 | 017 | 0.18 | | |
Met.wahrsch.Beschattung | 27 | 63 | 29 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1017, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

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

(SS:MM)

Minuten mit Schatten

Matrix wiedergegeb

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
JJuli |August  |SeptembetOktober | It
110508 | 05:46 | 06:37 | 07:28 | 0723 1553 (2) | 08:15
12155 |2122  |20:18 | 19:07 117:00 8 16:01(2)|16:18
2105:09 | 0548 | 06:39 |07:29 |0725 15:50 (2) | 08:17 14:54 (3)
12154  |21:20 |20:16 | 19:05 11658 13 1603 (2) | 16:17 6 1500 (3)
3105:10 | 0548 | 06:41 | 07:31 |0727 15:49 (2) | 08:18 14:52 (3)
|21:54  |21:18  |20:14  [19:08 11656 16 1605{2)|16:17 10 15:02(3)
410511 | 05:51 | 06:42 | 07:33 10728 15:48 (2) | 08:19 14:52 (3)
[21:53  |21:16 2011 [19:00 11654 18 1606(2)[16:16 12 1504 (3)
5|0512  |0552 | 06:44 | 07:34 107:30 15:47 {2) | 08:21 14:51 (3)
[21:53  |2145  |20:09 | 1858 11652 19 1606(2)|16:16 13 1504 (3)
6]0512 |0554 |06:46 | 07:36 17:40 (1) | 07:32 15:47 (2) | 08:22 14:51 (3)
|21:52  |21413 2007 [1856 11 1751(1)|1651 20 16:07(2)|1615 15 1508 (3)
710513 | 05:56 | 06:47 | 07:38 17:37 (1) | 0734 15:47 (2) | 08:23 14:51 (3)
| 21:52 121:11 120:04 | 18:53 16 17:53(1) | 1649 20 1607 (2) | 16:15 16 15:07 (3)
810514 | 05:57 | 06:49 | 07:40 17:35(1) | 0736 1547 (2) | 08:25 1451 (3)
| 21:51 |21:08 |20:02 |1851 19 17:54 (1) | 1647 20 1607(2) 1614 16 1507 (3)
90515 |0559  |06:51  |07:41 17:34 (1) | 07:38 15:47 (2) | 08:26 14:51 (3)
12150  |21:07  |20:00 [18:49 21 17:55(1) [1645 21 1608{2)|16:14 18 1509 (3)
1010596 0601 0652  |07.43 17:33 (1) | 0739 15:47 (2) | 08:27 14:51 (3)
12150  |21:05 [1957 [1846 23 17:56{1) |1644 20 1607{(2)|1614 18 1509 (3)
11]05:17  |0602  |06:54 | 07:45 17:32 (1) | 07:41 15:47 (2) | 08:28 14:51 (3)
| 21:49 |121:03 | 19:55 | 18:44 25 17:57(1) | 1642 20 1607 (2) | 16:14 19 15110 (3)
12]05:18 | 06:04 | 06:56 | 07:47 17:31 {1) | 0743 15:48 (2) | 08:29 14:51 (3)
2148|2101 |1952 [18:42 25 1756(1) [1641 19 1607{2)|1614 19 15:10(3)
130520 | 06:06 | 06:57 | 07:48 17:30 (1) | 0745 1549 (2) | 08:30 14:52 (3)
|21:47  |2058 |[1950 [1840 26 17:56(1) 1639 18 1607(2)|16:13 19 1511 (3)
14]0521  |0607 |0659 | 0750 17:30 (1) | 07:47 1550 (2) | 08:31 14:52 (3)
|21:46  |2057 |19:48  [18:37 26 1756(1) |1637 16 1606{2) 1643 19 1511 (3)
15]0522 |0609 0701  |0752 17:30 (1) | 07:48 1551 (2) | 08:32 1452 (3)
|21:45  |2055 [19:45 |18:35 26 1756(1) [1636 14 1605(2)|1614 20 1512(3)
160523  |06:10 |07:02 | 07:54 17:31 (1) | 0750 1552 (2) | 08:33 14:53 (3)
|21:44  |2053 |19:43 [1833 24 1755(1) |1635 12 16:04(2)|1614 20 1513 (3)
17| 05:24 | 06:12 | 07:04 | 07:56 17:31(1) | 0752 1554 (2) | 08:34 14:53 (3)
|21:43  |2051  |19:41  [1831 24 17:55(1) | 1633 9 1608(2)|16:14 21 1514(3)
18| 05:26 | 06:14 | 07:06 | 07:57 17:32 (1) | 0754 | 08:34 14:54 (3)
|2142  |2049 1938  |18:20 22 17:54 (1) | 1632 [16114 20 1514 (3)
19(0527  |06:15 |07:07  |0759 17:33 {1) | 0756 1 08:35 1454 (3)
|21:41  |20.47  |19:36  |18:26 20 17.53(1) 1630 11614 20 1514 (3)
2010528  |0647  |07:09 | 08:01 1733 (1) | 07:57 | 08:36 14:55 (3)
|21:33  |2045  [19:33  [1824 17 17:50(1) 1629 116115 20 15:15(3)
21[05:30 |0619  [O7:11 [ 08:03 17:35 (1) | 0759 10836 14:55 (3)
|21:38  |2043  [1931  [1822 13 17:48(1)|1628 11615 20 1515 (3)
2210531 |06821 |07:12 | 08:05 17:38 (1) | 0801 | 08:37 14:56 (3)
12137 |2041 [1929  |18:20 7 17:45(1) | 1627 116146 20 1516 (3)
2310583 |06:22 |07:14 | 08:06 | 0802 | 08:37 14:56 (3)
|21:35 | 20:38 119:26 [18:18 |16:26 |16:18 20 1516 (3)
2410534 |0624 |07:16 | 08:08 10804 | 08:38 14:57 (3)
|21:3¢  |20:36 |1924  [18:16 11624 11617 20 1517 (3)
2510585 |0626 |07:17 | 08:10 | 08:06 | 08:38 1457 (3)
121:33  |203¢ |12  [18:14 11623 11617 20 1517 (3)
2610537 |0627 |07:19 | 08:12 10807 | 08:38 1457 (3)
|21:31  |2082  [18:149  [18:12 11622 11618 21 1518(3)
2710538 |0629 |07:21 | 08:14 10809 | 0839 14:58 (3)
12130 |20:30  [19:147  [1810 11621 11619 20 1518 (3)
28| 05:40 | 06:31 |07:22 | 08:15 | 08:10 | 08:39 14:58 (3)
|21:28 | 20:27 |19:14 | 18:08 |16:21 | 16:20 20 1518 (3)
29|0541  |0632 |07:24 | 08:17 |08:12 | 08:39 14.59 (3)
| 21:27 | 20:25 | 18:12 | 18:06 11620 | 16:20 19 15118 (3)
300543 |0634 |07:26  |07:19 |08:14 | 08:39 1459 (3)
12125 |2023 1910 | 17:04 11619 |1621 20 15:19(3)
31[0544  |0636 | j07:21 | | 08:39 15:00 (3)
|2123  |2020 | 117:02 | 11622 18 1519(3)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 284 | 240
astr.max.mdgl.Beschallurg | | | } 345 | 283 | 540
Red Sonnenscheinwahrsch. | | ] ] 0.32 | 0.20 | 0.15
Reduktion Betriebsdaver | | | I 0.84 | 094 | 0.94
Reduktion Windrichtung | | | | 0.70 | 0 | 0.70
Gesamie Reduktion | | | | 0.21 | 0.13 | 0.10
Met.wahrsch Beschatturg | | | ] 72 | 37 | 51

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1015, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai |Juni
110839 15:18{2) | 08:13 16:00 (1) | 07:17 | 07:05 | 05:58 | 05:12
|16:23 21 1589(2) (1711 27 1627(1)|18:05 |20:01  |2053  |21:40
2108:39 15:18 (2) | 08:11 16:00 (1) | 07:14 | 07:02 | 05:56 | 05:11
[16:24 22 15402} 1713 27 1627(1)]18:07 [20:03  |2055  |21:42
308:39 15:19 (2) | 08:10 15:59 (1) | 07:12 | 07:00 | 05:54 | 05:10
|16:25 22 1541(2)|1714 28 16:27(1)]18:09 |20:04 |2057 |21.43
4108:39 15:19 (2} | 08:08 16:00 (1) | 07:10 | 06:58 | 05:53 | 05:08
116:26 21 1540(2)[17:16 28 1628(1)[18:11  [20:06 |2058  |21:44
5108:39 15:19 (2} | 08:06 16:00 (1) | 07:08 | 06:55 | 05:51 | 05:09
116:27 22 1541(2) 1718 28 1628(1)[18:13  [20:08 |21:00 |21:45
6]08:38 15:19 {2} | 08:05 16:00(1) | 07:05 | 06:53 |0549 | 05:08
11628 22 1541{2}|17:20 28 16:28(1)]18:15 [20:10 |21:02 |21:46
708:38 1520 (2) | 08:03 16:00 (1) | 07:03 | 06:51 | 05:47 | 05:07
| 16:29 22 1542(2)|17:22 28 16:28(1)|18:16 | 20:11 |21:04 | 21:47
808:38 1520 (2) | 08:01 16:00 (1) | 07:01 | 06:48 | 0545 | 05:07
1 16:31 22 1542(2)|17:24 28 16:28(1)|18:18  |20:13  |21:05  |21:48
90837 1521 (2) | 07:59 1600(1)]06:59  [06:46  |0543 | 0506
116:32 22 1543(2)[17:26 28 16:28(1) 1820 |20:15  |21.07  |21:48
10| 08:37 1522 (2) | 07:58 16:01 (1} | 06:56 | 06:44 | 05:42 | 05:06
116:33 21 1543(2) [17:28 26 16:27(1) 1822 |20:17  |21:09 |2149
11]08:36 1522 (2) | 07:56 16:02(1) | 06:54 | 0641 | 0540 | 05:06
| 16:35 21 1543{2)|17:30 24 16:26(1)|18:24 | 20:18 |21:10 | 21:50
12| 08:36 1522 (2) | 0754 16:03 (1) | 06:52 | 06:39 | 05:38 | 05:05
| 16:36 21 1543(2) 11732 23 16:26(1)|18:26 | 20:20 |21:12 | 21:51
13| 08:35 1523 (2} | 07:52 16:04 (1) | 06:49 | 06:37 | 05:36 | 05:05
|16:38 20 1543(2)[1733 21 1625(1)]18:27 |2022 |2113  |21:51
14]08:34 1524 (2) | 07:50 16:06(1)]06:47  |06:35 0535  |05:05
116:38 20 1544(2)|1735 17 16:23(1) 1829 [20:24 |2115  |21:52
15| 08:33 1525 (2) | 07:48 16:08(1) | 06:45  |06:32  [0533 | 0504
116:41 19 1544 (2)|1737 13  16:21(1)]18:31 |2025 |21147 |2153
16| 08:33 1526 (2) | 0746 16:12(1) | 06:42 | 06:30 | 05:32 | 05:04
| 16:42 18  15:44(2) | 17:39 5 16:17(1)]18:33 | 20:27 |21:18 |21:53
17| 08:32 1526 (2) | 0744 | 06:40 | 06:28 | 05:30 | 05:04
| 16:44 17 1543 (2) | 1741 ]18:34 | 20:29 |21:20 |21:54
18 | 08:31 1527 (2) | 07:42 106:38 | 06:26 | 0529 | 05:04
|16:46 15 1542(2) | 17:43 11836  [20:31  |21:21 | 2154
19 | 08:30 1529 (2) | 07:40 106:35 [06:23  |0527 | 05:04
116:47 13  1542(2) | 1745 |18:38  |20:82  |21:23  |2154
20| 08:29 1531 (2) | 07:38 10633 |06:21  |0526 | 0504
116:49 10 1541 (2) | 1747 118:40 | 2034|2124 |2155
21]08:28 1534 (2) | 07:36 106:30  [06:19  |0524 | 05:04
| 16:51 5 1539(2)| 1748 | 18:42 | 20:36 |21:26 | 21:55
22| 08:26 107:34 10828 | 06:17 |05:23 | 05:04
| 16:52 11751 118:43  |2038 |2127 |2155
230825 |07:32 106:26  [06:15  |0522 | 0505
| 16:54 11752 118:45 | 20:39 |21:29 | 21:55
24| 08:24 16:11 {1) | 07:30 106:23 | 06:13 | 0520 | 0505
| 16556 2 16:13(1)|1754 |18:47  |20:41  |2130 |2155
25108:23 1606 (1) | 07:28 | 06:21 | 06:11 1 05:18 | 05:05
| 16:58 11 16:17 (1) | 1756 118:49 | 20:43 |21:32 | 21:56
26 | 08:22 16:05 (1) | 07:25 106:19  |06:08 |05:18  |05:06
[17:00 15 1620(1)|1758 118:50  [20:45 |21:33  |2156
27| 08:20 1603 (1) | 0723 107:16  |06:06 | 0517  |0506
117:01 18 1621 (1) | 18:00 11952 |2046 |21:834  |2155
28]08:19 16:03 (1) | 07:21 1 07:14 | 06:04 | 05:18 | 05:07
| 17:03 20 1623(1)]18.02 119:54 | 20:48 | 21:36 | 21:55
29|08:17 1602 {1) | 0719 107:12 | 06:02 | 0515 | 05:07
117:05 22 1624 (1) 1804 |19:56  |2050 |21:37  |21:55
30| 08:16 16:01 (1) | 107:08  |06:00 |05:14 | 05:08
117.07 24 1625(1)| 119:57  |20:52 |2138 |21
31]08:14 16:01 {1) | 10707 | 10513 |
|17:08 25 1626(1)| 11859 | 12139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 533 | 379 | | | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 | | | |
Reduktion Betriebsdaver | 084 | 0.94 | | | |
Reduktion Windrichtung | 0.70 | 0.71 | | | |
Gesamte Reduktion | 0.11 | 0.17 | | | |
Met.wahrsch.Beschattung | 56 | 63 | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1015, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |SeptembefOktober | I
110508 |0546 |06:37 |07:28 10723 1531 (1) | 08:15 15:04 (2)
12155 |2122  |20:18 | 19:07 11700 25 1556(1)[16:18 21  15:25(2)
2105:.09 | 0548 | 06:39 | 07:29 10725 15:30 (1) | 08:17 1505 (2)
12154  |21:20 |20:16 | 19:05 11658 27 1557(1)|16:17 21 1526(2)
3105:10 | 0548 | 06:41 | 07:31 |0727 1530 (1) | 08:18 15:05 (2)
12154  |2118  |20:14 | 19:08 11656 27 1557 (1)|16:17 21 15:26(2)
410511 | 05:51 | 06:42 | 07:33 10728 1530 (1) | 08:19 15:05 (2)
[21:53  |21:16 2011 [19:00 11654 28 1558({1)[16:116 22 1527 (2)
510512 |0552 |06:44 | 07:34 107:30 15:29 (1) | 08:21 15:05 (2)
[21:53  |2145  |20:09 | 1858 11652 29 1558(1)|16:16 22 1527 (2)
610512  |0554 | 0646 | 07:36 |07:32 1529 (1) | 08:22 1506 (2)
12152 |21:13  |20:07 [ 18:56 11651 29 1558(1)|16:15 22 15:28(2)
710513 | 05:56 | 06:47 | 07:38 10734 1529 (1) | 08:23 15:06 (2)
| 21:52 121:11 120:04 | 18:53 | 1649 29 1558(1)|16:15 22 15:28 (2)
80514 | 05:57 | 06:49 | 07:40 10736 1530 (1) | 08:25 1507 (2)
12151 2109 |20:02  |18:51 |1647 28 1558(1)|16:14 22 15:29(2)
90515 |0559  |06:51  |07:41 107:38 15:30 (1) | 08:26 15:08 (2)
12150  |21:07  |20:00 | 1849 11645 28 1558{1)|16:14 21 1528(2)
10105116  |06:01  |06:52  [07:43 10739 15330 (1) | 0827 1508 (2)
12150  |21:05 [1957  |1846 11644 28 1558{1)|16:14 22 1530 (2)
11]05:17  |0602  |06:54 | 07:45 |07:41 1531 (1) | 08:28 15:08 (2)
| 21:49 |121:03 | 19:55 | 18:44 | 16:42 26 1557 (1) | 16:14 22 15:30 (2)
1205:18 | 06:04 | 06:56 | 07:47 | 0743 1532 (1) | 08:29 15:09 (2)
|21:48 |21:01 ] 19:52 | 18:42 11641 25 1557 (1) | 1614 21 1530 (2)
13| 05:20 | 06:06 | 06:57 | 07:48 | 0745 1533 (1) | 08:30 15:08 (2)
12147  |2059  |1950  |18:40 11638 23 1556(1)|16:13 21 15:30(2)
1410521  |06:07 |06:59 | 07:50 10747 15:34 (1) | 08:31 15110 (2)
|21:46  |2057 |19:48  [18:37 11637 22 1556(1)|16:13 21 1531 (2)
15]0522 |0609 0701  |0752 |07:48 1535 (1) | 08:32 15:10 (2)
12145 |2055 |19:45  |18:35 |1636 20 1555(1)|16:14 21 1531 (2)
16| 05:23 | 06:11 | 07:02 | 07:54 | 07:50 1536 (1) | 08:33 15:11 (2)
|21:44 120:53 | 19:43 118:33 11635 18 1554 (1) |16:14 21 1532 (2)
17| 05:24 | 06:12 | 07:04 | 07:56 | 0752 1538 (1) | 08:34 1512 (2)
|21:43  |2051  |19:41  [18:31 11633 15 1553(1)|16:14 20 1532 (2)
1810526 | 06:14  |07.06 | 0757 10754 15:40 (1) | 08:34 1512 (2)
|2142  |2049 |19:38 | 18:29 11632 11 1551 (1) 1614 21 15:33(2)
19(0527  |06:16  |07:07  |0759 10756 | 08:35 15:12 (2)
12141 |2047 1936 | 18:26 | 16:30 11614 21 15:33(2)
20]0528 |0647 07089 | 08:01 |0757 | 08:36 1513 (2)
|21:39  |2045 1933  |18:24 11629 116:15 21 15:34(2)
21[05:30 |0619  [O7:11 [ 08:03 10759 10836 1513 (2)
| 21:38 | 20.43 | 19:31 | 18:22 11628 | 16:15 21 1534 (2)
2210531 |06821 |07:12 | 08:05 | 0801 15:10 (2) | 08:37 15:14 (2)
12137 |2041 [1929  |18:20 11627 6 1516(2)|16:16 21 1535(2)
2310583 |0622 |07:14 | 08:06 | 08:02 15:08 (2) | 08:37 15:14 (2)
|21:36 | 20:38 119:26 [18:18 11626 10 15:18(2) | 16:16 21 1535(2)
2410534 |0624 |07:16 | 08:08 10804 15.06 {2) | 08:38 15:15 (2)
|21:34 | 20:36 | 19:24 | 18:16 | 1624 13 15:19(2) | 16:17 21 15:38 (2)
2510585 |0626 |07:17 | 08:10 | 08:06 15.05 (2) | 08:38 15:15 (2)
|21:33 |20:34 |19:22 |18:14 11623 15 1520 (2) | 16:17 21 15:36 (2)
2610537 |0627 |07:19 | 08:12 10807 15:05 (2) | 08:39 15:16 (2)
|21:31  |2082  [18:149  [18:12 11622 17 1522(2)| 1618 20 1536 (2)
2710538 |0629 |07:21  |08:14 16:40 {1) | 0809 15:05 (2) | 08:39 15:16 (2)
12130 |20:30  [19:147  [1810 8 16:48(1) |1621 18 1523(2)|1619 21 1537 (2)
28| 05:40 | 06:31 |07:22 | 08:15 16:37 (1) | 08:11 15:04 (2) | 08:39 15:186 (2)
|21:28 | 20:27 |19:14 | 18:08 14 1651 (1) | 1621 19 1523{2) | 16:20 21 15:37 (2)
2910541  |0832 |07:24 | 08:17 16:35 (1) | 08:12 15.04 (2) | 08:39 1517 (2)
12127 |2025 |19:12  [18:06 18 16:53(1)|1620 20 1524 (2) 1620 21 1538 (2)
300543 |0634 |07:26  |07:19 15:33 (1) | 08:14 15.05 (2) | 08:39 1547 (2)
]2125 2023 1910 |17:04 21 15:54(1) |1619 20 1525{2)|1621 21 1538 (2)
31[0545 0636 | j07:21 15:32 (1) | | 08:39 1517 (2)
|21:23  |2020 | |17:02 23 1555(1) | 11622 22 1539 (2)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 284 | 240
astr.max.mdgl.Beschallurg | | | } 84 | 576 | 657
Red Sonnenscheinwahrsch. | | | I 0.32 | 0.20 | 0.15
Reduktion Betriebsdaver | | | I 0.84 | 094 | 0.94
Reduktion Windrichtung | | | | 0.71 | 0 | 0.70
Gesamie Reduktion | | | | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | | | 18 | 75 | 63
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

Zeitpunkt {SS:MM) Schattenanfang {WEA mit erstem Schatten)

Zeitpunkt {SS:MM) Schattenende

{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1019, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai |Juni
110839 15:10(2) | 08:13 15:48 (1) | 07:17 | 07:05 | 05:58 | 05:12
11623 20 1530(2) (1711 25 16:13(1)]18:05 2001 |2053  |21:40
2108:39 15:11 (2) | 08:11 15:48 (1) | 07:14 | 07:02 | 05:56 | 05:11
[16:24 19 15302} 1713 24  16:12(1) 1807 [20:03  |2055  |21:42
308:39 15:12 (2) | 08:10 1548(1) | 07:12 | 07:00 | 05:54 | 05:10
|16:25 19 1531(2) |1714 24 16:12(1)]18:09 |20:04 |2057 |21.43
4108:39 15:12 (2) | 08:08 15:50 (1) | 07:10 | 06:58 | 05:53 | 05:08
116:26 18 1530(2)[17:16 22 16:12(1)[18:11  [20:06 |2058  |21:44
5108:39 15:13 (2} | 08:06 15:51 (1) | 07:08 | 06:55 | 05:51 | 05:09
116:27 18 1531(2)[1748 20 16:11(1) {1813  [20:08 |21:00 |21:45
6]08:38 15:13 {2} | 08:05 15:53(1)|07:05 | 06:53 | 0549 | 05:08
11628 18 1531(2}|17:20 16 16:09(1)]18:15 [20:10 |21:02 |21:46
7108:38 15:14 (2) | 08:03 15:55(1) | 07:08 | 06:51 | 05:47 | 05:07
| 16:29 17 1531 (2)|17:22 12 16:07 (1) | 18:16 | 20:11 |21:04 | 21:47
808:38 15:15 (2) | 08:01 15:58 (1) | 07:01 | 06:48 | 0545 | 05:07
1 16:31 16 15312} |17:24 6 16:04(1)|18:18  |20:13  |21:05  |21:48
90837 15-16 {2} | 07:59 10658  [06:46  |0543 | 05:06
11632 15 1531(2)|17:26 11820  |20:15  |21.07  |2148
10| 08:37 15:17 (2) | 07:58 | 06:56 | 06:44 | 05:42 | 05:06
116:33 14 1531(2) | 1728 118:22  |20:17  |21:09  |2149
11| 08:36 15:18 (2) | 07:56 106:54 | 06:41 | 0540 | 05:05
| 16:35 12 1530(2) | 17:30 |18:24 | 20:18 |21:10 | 21:50
12| 08:36 15:19 (2} | 07:54 | 06:52 | 06:39 | 05:38 | 05:05
| 16:36 11 1530(2) 1 17:32 |18:26 | 20:20 |21:12 | 21:51
13| 08:35 1522 (2} | 07:52 | 06:49 | 06:37 | 05:36 | 05:05
| 16:38 7 1529(2)117:33 11827  |20:22  |2113 | 2151
14]08:34 1525 (2) | 07:50 106:47  [06:35 | 0535 | 05:04
| 16:39 9 1559 (1) |17:35 11829  [20:24  |2115  |2152
15| 08:33 1551 (1) | 07:48 10645 |06:32  |0533 | 05:04
|16:41 10 1601 (1) | 1737 11831 |2025 |21:47  |2153
16| 08:33 1549 (1) | 0746 | 06:42 | 06:30 | 05:32 | 05:04
| 16:42 14 1603 (1)]17:39 118:33 | 20:27 |21:18 |21:53
17| 08:32 1548 (1) | 0744 | 08:40 | 06:28 | 05:30 | 05:04
| 16:44 16 1604 (1) [ 1741 ]18:34 | 20:29 |21:20 |21:54
18 | 08:31 15:47 (1) | 07:42 106:38 | 06:26 | 0529 | 05:04
11646 18 1605(1) | 1743 11836  [20:31  |21:21 | 2154
19| 08:30 15:47 (1) | 07:40 106:35  [0623 |0527  |05.04
|16:47 20 1607 (1) | 1745 |18:38  |20:82  |21:23  |2154
20 08:29 1547 (1) | 07:38 | 06:33 | 06:21 | 05:26 | 05:04
|16:49 21 1608(1) | 1747 118:40 | 2034|2124 |2155
21]08:28 15:47 (1) | 07:36 106:30  [06:19  |0524 | 05:04
| 16:51 22 1609(1) 1749 | 18:42 | 20:36 |21:26 | 21:55
22| 08:26 15:46 (1) | 07:34 10828 | 06:17 |05:23 | 05:04
116552 23 1609 (1) | 17:51 118:43  |2038 |2127 |2155
23 08:25 1546 (1) | 07:32 106:26  [06:15  |0522 | 0505
| 16:54 24 16:10(1) 1752 118:45 | 20:39 |21:29 | 21:55
24| 08:24 15:46 {1) | 07:30 106:23 | 06:13 | 0520 | 0505
11656 25 16:11(1) 1754 |18:47  |20:41  |2130 |2155
25| 08:23 1545 (1) | 07:28 106821 |06:11 0519 | 05:05
| 16:58 26 16:11 (1) | 1756 118:49 | 20:43 |21:32 | 21:56
26 | 08:22 1546 (1) | 07:25 106:19  |06:08 |05:18  |05:06
[17:00 26 16:12(1)|1758 118:50  [20:45 |21:33  |2156
27| 08:20 15:46 (1) | 07:23 |07:16  |068:06  |0517 | 0506
117:01 26 16:12(1)|18:00 11952 |2046 |21:834  |2155
28]08:19 15:46 (1) | 07:21 1 07:14 | 06:04 | 05:18 | 05:07
| 17:03 27 16:13(1)]18.02 | 19:54 | 20:48 | 21:36 |21:55
29|08:17 15:46 {1) | 0719 |07:12 0602|0515 | 0507
117:05 27 16:13(1)]|18:04 |19:56  |2050 |21:37  |21:55
30| 08:16 1546 (1) | 107:08  |06:00 |05:14 | 05:08
117:07 27 16:13(1)| 119:57  |20:52 |2138 |21
31]08:14 15:47 {1) | 10707 | 10513 |
11708 26 16:13(1)| 11859 | 12139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 591 | 149 | | | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 1 I | |
Reduktion Betriebsdaver | 084 | 0.94 | | | |
Reduktion Windrichtung | 0.70 | 0.70 | | | |
Gesamte Reduktion | 0.11 | 0.16 | | | |
Met.wahrsch.Beschattung | 62 | 25 | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1019, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

Beschattungsbereich der WEA berechnet durch WindPro gemal} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |SeptembefOktober | IC
110508 |0546 |06:37 |07:28 |07:23 10845 1501 (2)
|21:55  |2122  |20:18  [19:07  |17:00 116:18 11 15:12(2)
2105:.09 | 0548 | 06:39 | 07:29 |1 07:25 108:17 1501 (2)
12154  [21:20 |20:16  [19:05 | 1658 116:117 12 15:13(2)
3105:10 | 0548 | 06:41 | 07:31 | 07:27 108:18 15:00 (2)
12154  |2118  |20:14  |19:08 | 1656 11647 14 15:14(2)
410511 | 05:51 | 06:42 | 07:33 | 07:28 15:27 (1) | 08:19 15:00 (2)
[21:53  |2116 20011 [19:00 | 1654 7 1534 (1) 1616 15  1515(2)
510512 |0552 |06:44  |07:34 | 07:30 15:24 (1) | 08:21 1500 (2)
[21:53  |2145  [20:09 [1858 [1652 13 1587(1) 1616 16 1516(2)
6]0512 |0554 |06:46 | 07:36 | 07:32 15:22 (1) | 08:22 15:00 (2}
12152 |21:13  |20:07 [1856 |1651 17 15:39(1) 1615 17 1517 (2)
710513 | 05:56 | 06:47 | 07:38 | 07:34 15:21 (1) | 08:23 1500 (2)
| 21:52 121:11 120:04 | 18:53 | 16:49 19  15:40(1) [ 16:15 18 1518 (2)
810514 | 05:57 | 06:49 | 07:40 | 07:36 15:20 (1) | 08:25 1501 (2)
| 21:51 |21:08 |20:02 |1851 116:47 22 1542(1) |16:14 18  15:19(2)
90515 |0559 |06:51  |07:41 | 07:38 15:19 (1) ] 08:26 1501 (2)
12150  |21:07  |20:00 [18:49  [1645 28 1542(1) 1614 18 1519(2)
1010516  |06:01 |06:52 [07:43 | 07:39 15:19 (1) | 08:27 1501 (2)
121550  |21:05 |1957 [1846 | 1644 24 1543(1) 16144 18 1520(2)
11]05:17  |0602 |06:54  |07:45 | 07:41 15:18 (1) | 08:28 1501 (2)
| 21:49 |121:03 | 19:55 | 18:44 | 16:42 26 15:44(1)]16:14 19 1520(2)
1205:18 | 06:04 | 06:56 | 07:47 | 0743 15:18 (1) | 0829 15:01 (2)
|21:48 |21:01 ] 19:52 | 18:42 | 16:41 26 15:44(1)]16:14 20 1521(2)
13| 05:20 | 06:06 | 06:57 | 07:48 | 07:45 15:18 (1) | 08:30 15:01 (2)
12147  |2059 1950 [18:40 |16:39 26 1544 (1) [1613 20 1521 (2)
1410521 |06:07 0659  |07:50 | 07:47 15:18 (1) | 08:31 1502 (2)
|21:46  |2057 |19:48  [18:37  [16:87 27 1545(1) [1613 20 1522(2)
15]05:22  |06:09  |07:01  [07:52 | 07:48 15:18 (1) | 08:32 1502 (2)
|21:45 |2055 [19:45 [18:35 [1636 27 1545(1)|16:14 20 1522(2)
16| 05:23 | 06:11 | 07:02 | 07:54 | 07:50 15:18 (1) 1 08:33 1503 (2)
|21:44 120:53 | 19:43 118:33 | 16:35 27 1545(1) |16:14 20 1523(2)
17| 05:24 | 06:12 | 07:04 | 07:56 | 07:52 15:19 (1) | 08:34 1503 (2)
|21:43 | 20:51 | 18:41 | 18:31 | 16:33 26 1545(1) | 16:14 21 1524 (2)
18| 05:26 | 06:14 | 07:06 | 07:57 | 07:54 15:19 (1) | 08:34 1504 (2)
|21:42 | 20:49 | 19:38 | 18:29 | 16:32 26 1545(1)16:14 20 1524 (2)
19(0527 |06:16  |07.07 0759 | 0756 15:20 (1) ] 08:35 1504 (2)
|21:41  |20:47 | 1936  [18:26 | 16330 25 1545(1) [16:14 20 1524 (2)
20]0528 |0647 |07:09 | 08:01 | 0757 15:21 (1) | 08:36 1505 (2)
|21:39  |2045 1933  |[18:24  |1629 24 1545(1)|16:15 20 1525(2)
21]05:30 106:19 [07:11 | 08:03 | 07:59 15:22 (1) 1 08:36 1505 (2)
| 21:38 | 20.43 | 19:31 | 18:22 | 16:28 23 1545(1) | 16:15 20 1525(2)
22| 05:31 | 06:21 |07:12 | 08:05 | 08:01 15:22 (1) | 08:37 1506 (2)
12137 |20:41  [1929  |1820 [1627 23 1545(1)|16:16 20 1526(2)
23|05:33 |0622 |07:14 | 08:06 | 08:02 15:24 (1) | 08:37 15:06 (2)
|21:36 | 20:38 119:26 [18:18 | 16:26 21 1545(1)|16:16 20 1526(2)
240584 |0624 |07:16  |08:08 |08:04 15:24 (1) | 08:38 15.07 (2)
121:34  |20:36  |19:24  |18:16  |1624 20 1544 (1) 1617 20 1527(2)
2510585 |0626 |0747  |08:10 | 08:06 15:25 (1) | 08:38 1507 (2)
121:33  |20:3¢ 1922 [18:14  |1623 18 1543(1) 1617 20 1527 (2)
2610537 |0627 0719  |08:12  |08:07 15:27 (1) | 08:39 1507 (2)
|21:31  |2082  [19:19  [1812 [1622 16 1543(1)|16148 21 1528(2)
2710538 |0629 |07:21  |08:14 | 0809 15:28 (1) | 08:39 1508 (2)
12130 |20:30  [19:17  [1810 [1621 14 1542(1) [16149 20 1528(2)
28| 05:40 | 06:31 |07:22 | 08:15 | 08:11 15:30 (1) 1 08:39 1508 (2)
|21:28 | 20:27 |19:14 | 18:08 | 16:21 10 15:40(1) | 16:20 20 1528(2)
290541  |06832 |07:24  |08:17  |08:12 15:05 (2) | 08:39 1509 (2)
12127  |2025 1912|1806 | 16:20 9 15:39(1)|1620 20 1529(2)
300543 |0634 |07:26 |07:19 | 08:14 15:03 (2) | 08:39 1509 (2)
12125 |2023 1910  [17:04  |16:19 7 1510(2)|16:21 20 1529(2)
31[0544 0636 | jo721 | 108:39 1510 (2)
|21:23  |2020 | 117:02 | 11622 20 1530 (2)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | } | 546 | 579
Red Sonnenscheinwahrsch. | | ] ] | 020 | 0.15
Reduktion Betriebsdaver | | | I | 094 | 084
Reduktion Windrichlurg | | | | | 0.70 | 0.70
Gesamte Reduktion | | | ] | 0.13 ] 0.10
Met.wahrsch.Beschattung | | | | | 71 | 55
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

Zeitpunkt {SS:MM) Schattenanfang {WEA mit erstem Schatten)
Zeitpunkt {SS:MM) Schattenende {WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1020, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai [Juni
110839 15:14 {2) | 08:13 15:52 (1) | 07:17 | 07:05 | 05:58 | 05:12
116:23 19 1543(2)|17:11 23 16:15(1)|18:05 [20:01  [20:53  |21:40
2108:39 15:15 (2) | 08:11 15:52 (1) | 07:14 | 07:02 | 05:56 | 05:11
[16:24 19 1534(2}]17:13 22 16:14(1)]18:07 [2003 |2055 |21:42
308:39 15:16 (2) | 08:10 15:53 (1) | 07:12 | 07:00 | 05:54 | 05:10
|16:25 18 1534(2) |1714 21 16:14(1)]18:09 |20:04 |2057 |21.43
40839 15:16 (2} | 08:08 15:55(1) | 07:10 | 06:58 | 05:53 | 05:08
116:26 18 1534(2)[17:16 19 16:14(1)[18:11  [20:06 |2058  |21:44
5108:39 15:17 (2} | 08:06 15:56 (1) | 07:08 | 06:55 | 05:51 | 05:09
116:27 18 1585(2)[1718 16 16:12(1) {1813  [20:08 |21:00 |21:45
6]08:38 15:17 {2} | 08:05 15:58(1)|07:05 | 06:53 |0549 | 05:08
11628 17 1534(2}|17:20 12 16:10(1)]18:15 [20:10  |21:02  |21:46
7108:38 15:18 (2) | 08:03 16:01 (1) | 07:03 | 06:51 | 05:47 | 05:07
| 16:29 17 1535(2) | 17:22 6 16:07(1)]18:16 | 20:11 |21:04 | 21:47
808:38 15:19 (2) | 08:01 | 07:01 | 06:48 | 05:45 | 05:07
1 16:31 16 1545(2) |17:24 118118 20113 |21:05  |21:48
9]08:37 1520 {2} | 07:59 10658  [06:46  |0543 | 05:06
11632 15 1535(2) | 17:26 11820  |20:15  |21.07  |2148
10| 08:37 1521 (2) | 07:58 | 06:56 | 06:44 | 05:42 | 05:06
116:33 14 1545(2) | 1728 118:22  |20:17  |21:09  |2149
11]08:36 1522 (2} | 0756 10654 | 06:41 0540 | 0505
| 16:35 12 1534 (2)|17:30 |18:24 | 20:18 |21:10 | 21:50
12| 08:36 1523 (2) | 07:54 | 06:52 | 06:39 | 05:38 | 05:05
| 16:36 11 1534 (2) 11732 |18:26 | 20:20 |21:12 | 21:51
13| 08:35 1524 (2) | 0752 | 06:49 | 06:37 | 05:36 | 05:05
| 16:38 9 1533(2)]1733 11827  |20:22  |2113 | 2151
14]08:34 1528 (2) | 07:50 106:47  [06:35 | 0535 | 05:04
| 16:39 4 1582(2) | 1735 11829  [20:24  |2115  |2152
15| 08:33 1555 (1) | 07:48 10645 |06:32  |0533 | 05:04
| 16:41 8 1603(1)|1737 11831 |2025 |21:47  |2153
16| 08:33 1554 (1) | 0746 | 06:42 | 06:30 | 05:32 | 05:04
| 16:42 11 16:05(1)|17:39 118:33 | 20:27 |21:18 |21:53
17| 08:32 1552 (1) | 0744 | 08:40 | 06:28 | 05:30 | 05:04
| 16:44 14 1806 (1) 1741 ]18:34 | 20:29 |21:20 |21:54
18 | 08:31 1551 (1) | 07:42 106:38 | 06:26 | 0529 | 05:04
11646 17 1608 (1) | 1743 11836  [20:31  |21:21 | 2154
19 08:30 15:51 (1) | 07:40 10635 |06:23 |0527  |05:.04
116:47 18 1609 (1) | 1745 |18:38  |20:82  |21:23  |2154
20 08:29 1551 {1) | 07:38 10633 |06:21  |0526 | 05:04
|16:49 19 16:10(1) | 1747 118:40 | 2034|2124 |2155
21]08:28 1550 (1) | 07:36 106:30  [06:19  |0524 | 05:04
| 16:51 22 16:12(1) 1749 | 18:42 | 20:36 |21:26 | 21:55
22| 08:26 1550 (1) | 07:34 10828 | 06:17 |05:23 | 05:04
116552 22 16:12{1) | 17:51 118:43  |2038 |2127 |2155
230825 1550 (1) | 07:32 106:26  [06:15  |0522 | 0505
| 16:54 23 16:13(1) 1752 118:45 | 20:39 |21:29 | 21:55
24| 08:24 1550 (1) | 07:30 10623  |06:13  |0520  |05:05
11656 24 16:14 (1) [ 1754 |18:47 2041 |21:30 | 2155
25| 08:23 1549 (1) | 0728 106821 |06:11 0519 | 05:05
11658 25 16:14(1) | 1756 118:49  |20:43  |21:32  |21:56
26 | 08:22 1550 (1) | 07:25 106:19  |06:08 |05:18  |05:06
[17:00 25 16:15(1)|1758 118:50  [20:45 |21:33  |2156
2710820 1550 (1) | 0723 107:16  |06:06 |0517 | 0506
117:01 25 16:15(1) | 18:00 11952 |2046 |21:834  |2155
28]08:19 1550 (1) | 07:21 1 07:14 | 06:04 | 05:18 | 05:07
| 17:03 26 16:16(1) | 18.02 119:54 | 20:48 |21:36 | 21:55
29|08:17 1550 {1) | 0719 |07:12 0602|0515 | 0507
117:05 25 16:15(1)]|18:04 |19:56  |2050 |21:37  |21:55
30| 08:16 1550 (1) | 107:08  |06:00 |05:14 | 05:08
117:07 25 16:15(1)| 11957 |20:52 |21:38 | 2155
31]08:14 1551 {1) | 10707 | 10513 |
|17:08 25 16:16(1)] 11859 | 12139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 561 | 19 | | | |
Red.Sonnenscheinwahrsch. | 0.16 | 0.25 1 I | |
Reduktion Betriebsdaver | 084 | 0.94 | | | |
Reduktion Wirdrichturg | 0.70 | 0.71 | | | |
Gesamte Reduktion | 0.11 | 017 | ] | |
Met.wahrsch.Beschattung | 59 | 20 | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1020, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |SeptembefOktober | IC
110508 |0546 |06:37 |07:28 |07:23 10845 1505 (2)
|21:55  |2122  |20:18  [19:07  |17:00 116:118 11 15:16(2)
2105:.09 | 0548 | 06:39 | 07:29 |1 07:25 108:17 1505 (2)
| 21:54 |21:20 120:16 119:05 | 16:58 116:17 12 1517 (2)
3105:10 | 0548 | 06:41 | 07:31 | 07:27 108:18 1504 (2)
12154  |2118  |20:14  |19:08 | 1656 11647 14 15:18(2)
410511 | 05:51 | 06:42 | 07:33 | 07:28 |108:19 15:04 (2)
[21:53  |2116 20011 [19:00 | 1654 116116 15 1519(2)
5]0512 |0552 |06:44  |07:34 | 07:30 15:30 (1) | 08:21 1504 (2)
[21:53  |21145 2009 [1858  |16:52 8 1538(1)|16:16 16 1520(2)
6]0512 |0554 |06:46 | 07:36 | 07:32 15:27 (1) | 08:22 15:04 (2)
|2152  |21:13  |20:07 [1856 |1651 13 1540(1) 1615 17 1521 (2)
710513 | 05:56 | 06:47 | 07:38 | 07:34 15:25(1) | 08:23 1504 (2)
| 21:52 121:11 120:04 | 18:53 | 16:49 17 15:42(1) 16115 17 1521 (2)
810514 | 05:57 | 06:49 | 07:40 | 07:36 15:24 (1) | 08:25 1505 (2)
| 21:51 |21:08 |20:02 |1851 116:47 19 1543(1) |16:14 18 1523(2)
90515 |0559 |06:51  |07:41 | 07:38 15:23 (1) ] 08:26 1505 (2)
12150  |21:07  |20:00 [18:49  [1645 21 1544 (1) 1614 18 1523 (2)
10105116  |06:01  [06:52 [07:43 | 07:39 15:23 (1) | 08:27 1505 (2)
12150  |21:05 [1957 [1846 [1644 22 1545(1) |1614 18 1523(2)
11]05:17  |0602 |06:54  |07:45 | 07:41 15:22 (1) | 08:28 1505 (2)
| 21:49 |121:03 | 19:55 | 18:44 | 16:42 24 15:46(1) |16:14 19 1524 (2)
1205:18 | 06:04 | 06:56 | 07:47 | 0743 15:22 (1) | 08:2% 1505 (2)
|21:48 |21:01 ] 19:52 | 18:42 | 16:41 24 15:46(1) ] 16:14 19 1524 (2)
13| 05:20 | 06:06 | 06:57 | 07:48 | 07:45 15:22 (1) | 08:30 1506 (2)
12147  |20559 |19:50 [1840 |16:39 25 1547(1)[1613 19 1525(2)
1410521  |06:07 |06:59  [07:50 | 07:47 15:22 (1) | 08:31 1506 (2)
|21:46  |2057 |19:48  [18:37  [16:87 25 1547(1)|1613 19 1525(2)
15]05:22  |06:09  |07:01  [07:52 | 07:48 15:22 (1) | 08:32 1507 (2)
|21:45 |2055 [19:45 |18:35 |16:36 25 1547(1)|16:14 19 1526(2)
16| 05:23 | 06:10 | 07:02 | 07:54 | 07:50 15:22 (1) | 08:33 1507 (2)
|21:44 120:53 | 19:43 118:33 | 16:35 26 1548(1) | 16:14 20 1527 (2)
17| 05:24 | 06:12 | 07:04 | 07:56 | 07:52 15:23 (1) | 08:34 1508 (2)
|21:43  |2051  |19:41  [18:31  [16:833 25 1548(1) 1614 19  1527(2)
18| 05:26 | 06:14 | 07:06 | 07:57 | 07:54 15:23 (1) | 08:34 1508 (2)
|2142  |2049 |19:38 |18:29 |1632 25 1548(1)|1614 20 1528(2)
19(0527 |06:15 |07.07 |0759 | 0756 15:24 (1) | 08:35 1508 (2)
|21:41  |20:47 | 1936  [18:26 | 16330 24 1548(1) [16:14 20 1528(2)
20]0528 |0647 |07:09 | 08:01 | 0757 15:25 (1) | 08:36 1509 (2)
121:39  |2045 1933  |[18:24  |1629 23 1548(1)|16:15 20 1529(2)
21]05:30 106:19 [07:11 | 08:03 | 07:59 15:25 (1) | 08:36 1509 (2)
| 21:38 | 20.43 | 19:31 | 18:22 | 16:28 23 1548(1) | 16:15 20 1529(2)
22| 05:31 | 06:21 |07:12 | 08:05 | 08:01 15:26 (1) | 08:37 15:10 (2)
12137 |20:41  |1929  |[1820 [1627 22 1548(1)|16:146 20 1530{2)
23|05:33 |0622 |07:14 | 08:06 | 08:02 15:28 (1) | 08:37 15:10 (2)
|21:36 | 20:38 119:26 [18:18 | 16:26 19  1547(1) |16:16 20 1530(2)
240584 |0624 |07:16  |08:08 |08:04 15:28 (1) | 08:38 15:11 (2)
121:34  |20:36  |19:24  |18:16  |1624 18 1546(1) 1617 20 1531 (2)
2510585 |0626 |0747  |08:10 | 08:06 15:29 (1) | 08:38 15:11 (2)
121:33  |20:3¢  |19:22 1814|1623 17 1546(1) 1617 20 1531 (2)
2610537 |0627 0719  |08:12  |08:07 15:31 (1) | 08:39 1512 (2)
|21:31  |2082  [19:19  [1812  [1622 14 1545(1) 16148 19 1531 (2)
2710538 |0629 |07:21  |08:14 | 0809 15:33 (1) | 08:39 15:12(2)
12130 |20:30  [19:17  [1810  [1621 11 1544 (1) [16149 19 1531 (2)
2810540 |06:31 |07:22 0815 | 0811 15:34 (1) | 08:39 1512 (2)
|21:28 | 20:27 |19:14 | 18:08 | 16:21 8 15:42(1)]16:20 20 1532(2)
290541  |06832 |07:24  |08:17  |08:12 15:08 (2) | 08:39 15:13 (2)
12127  |2025 1912|1806 | 16:20 4 1512(2)]1620 19 1532(2)
300543 |0634 |07:26 |07:19 | 08:14 15:06 (2) | 08:39 15:13 (2)
|21:25  |2023 |19:10  [17:04 | 16:19 9 1515(2)|1621 20 1533(2)
31[0544  |0636 | jo721 | 108:39 15:14 (2)
|21:23  |2020 | 117:02 | 11622 19 1533 (2)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | | | 491 | 566
Red Sonnenscheinwahrsch. | | ] ] | 020 | 0.15
Reduktion Betriebsdaver | | | I | 094 | 084
Reduktion Windrichlurg | | | | | 0.71 | 0.70
Gesamte Reduktion | | | ] | 0.13 ] 0.10
Met.wahrsch.Beschattung | | | | | 64 | 54
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

Zeitpunkt {SS:MM) Schattenanfang {WEA mit erstem Schatten)
Zeitpunkt {SS:MM) Schattenende {WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1021, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai 1Juni
110839 15:17 (9) | 08:13 107:17 | 0705 10558 0512
|16:23 20 1537 (9) [17:11 118:05 12001 12053 | 21:40
2108:39 15:18 (9) | 08:11 16:31(3) | 07:14 | 07:02 19:24 (1) | 05:56 | 05:11
|18:24 20 1538(9)]1713 4 16:35(3) | 18:07 12003 9 1933(1)|2055  [21:42
308:39 15:18 (9) | 08:10 16:27 (3) | 07:12 17:33 (2) | 07:00 19:20 (1) | 05:54 10510
116225 21 1539(9) 1714 12 16:39(3)|18:09 10 17.43(2)|2004 15 1935(1)|2057 |21:43
4108:39 15:18 (9) | 08:08 16:26 (3) | 07:10 17:30 (2) | 0658 19:18 (1) | 0553 | 05:09
116:26 21 1589{9)|17:16 16 16:42(3)[18:11 15 17:45(2)|2006 19 1937 (1)|2058  |21:44
5108:39 15:19 (9) | 08:06 16:25(3) | 07:08 17:29 (2) | 0655 1917 (1) | 0551 | 05:09
11627 25 1554{4)|1718 18 1643(3)[18:13 17 17:46(2)[2008 21 1938(1)|2100 |21:45
608:38 15:18 (9) | 08:05 16:24 (3) | 07:05 17:28 (2) | 0653 19:16 (1) | 0549 | 05:08
| 16:28 28 1555(4) | 17:20 20 16:44(3)]18:15 19 17:47(2) | 20:10 23 1939(1)|21:02 |21:486
7108:38 15:19 (9) | 08:03 16:23 (3) | 07:03 17:26 (2) | 0651 19:15 (1) | 05:47 1 05:07
116:20 31 1557(4)|1722 22 1645(3)[18:16 21 17:47(2)[20:11 24 1939(1)|21:03  |21:47
808:38 15:19(9) | 08:01 16:22 (3) | 07:01 1726 (2) | 0648 19:14 (1) | 05:45 | 05:07
|16:31 33 1558(4) 1724 24 1646(3)|18:18 22 17.48(2)|2013 25 19:39(1)|21.05 |21:48
90837 1520 (9) | 07:59 16:22 (3) | 06:58 17:26 (2) | 0646 19:14 (1) | 0543 | 05:06
116:32 35 1600{4)|17:26 24 16:46(3) (1820 22 1748(2)[2015 25 1939(1)|21:07 |21:48
10 | 08:37 1520 (9) | 07:58 1621 (3) | 06:56 17:25 (2) | 06:44 19:13 (1) | 0542 | 05:06
116:33 37 1601(4) (1728 25 16:46(3)[18:22 22 1747(2)|2017 25 1938(1)|21:08 |21:49
11 08:36 1520 (9) | 07:56 16:21 (3} | 06:54 17:26 (2) | 06:41 19:13 (1) | 0540 | 05:05
| 16:35 38 1602(4) | 17:30 26 1647(3)|18:24 21 17:47(2) | 2018 25 1938(1)|21:10 121:50
12| 08:36 1520 (9) | 07:54 16:21(3) | 06:52 17:25 (2) | 0639 19:14 (1) | 05:38 | 05:05
| 16:36 40 1603{4)]17:32 26 16:47(3)]18:26 20 17:45(2) | 2020 24 1938(1)|21:12 121:51
1310835 1520 (9) | 07:52 16:21(3) | 06:49 1726 (2) | 0637 19:14 (1) | 05:36 | 05:05
|16:38 42 1604(4)[17:33 26 1647(3)|1827 19 1745(2)|2022 23 1937(1)|2113  |21:51
14| 08:34 15221 (9) | 07:50 16:22 (3} | 06:47 17:28 (2) | 0635 19:15 (1) | 05:35 | 05:05
116:39 42 1605(4)|1735 25 16:47(3)[18:29 16 17:44(2)|2024 21 1936(1)|21:15  |21:52
15| 08:33 1522 (9) | 07:48 16:22 (3) | 06:45 17:29 (2) | 0632 19:15 (1) | 05:33 | 05:04
|16:41 42 1606(4) | 1737 24 16:46(3)|18:31 12 17:41(2)|2025 19 19:34(1)|2117  |21:58
16| 08:32 1521 (9) | 07:46 16:23 (3) | 06:42 17:32 (2) | 0630 19:16 (1) | 0532 | 05:04
[16:42 44 1606(4)|1739 23 1646(3)|18:33 5 17437(2)|2027 17 1933(1)|2118  |21:53
17| 08:32 1522 (9) | 0744 16:24 (3} | 06:40 | 0628 19:18 (1) | 05:30 | 05:04
116:44 42 1606 (4) [17:41 21  16:45(3) | 18:34 12029 13 1981(1)|21:20  |21:54
18 | 08:31 1523 (9) | 07:42 16:25 (3) | 06:38 | 0626 1921 (1) | 0529 | 05:04
[16:46 42 1607 (4) 1743 19 16:44(3)| 1836 | 2031 6 1927(1)|21:21  |21:54
19 | 08:30 1523 (9) | 07:40 16:26 (3) | 06:35 | 0623 10527 | 05:04
|16:47 42 1607 (4) | 1745 17 16:43(3)|18:38 | 20432 121223 |21:54
20| 08:29 1524 (9) | 07:38 16:29 (3) | 06:33 | 0621 105:26 | 05:04
|16:49 42  1608(4) {1747 12  16:41(3) | 18:40 | 2034 |21:24  |21:55
21]08:28 1526 (9) | 07:36 106:30 10619 10524 | 05:04
11651 39 1608 (4) | 1749 118:42 12036 12126 |21:55
22| 08:26 1526 (9) | 07:34 | 06:28 | 06:17 | 05:23 | 05:05
11652 38 1608 {4) | 1751 118:43 | 2038 12127 |2155
23|08:25 1527 (9) | 07:32 106:26 | 06:15 10522 |05:05
| 16:54 36 1608(4) 1752 118:45 | 2039 |21:28 |21:55
24| 08:24 1528 (9) | 07:30 106:23 | 06:13 10520 |05:05
|16:56 33 1608(4) | 1754 | 18:47 | 20:41 |21:30 | 21:55
25108:23 1530(9) | 07:28 | 06:21 | 06:11 | 05:18 | 05:05
|16:58 29 1608 (4) | 1756 118:49 | 2043 12131 |2155
26 | 08:21 15433 (9) | 07:25 106:19 1 06:08 10518 | 05:06
11700 24 1608 (4) | 1758 118:50 | 2045 12133 |2155
27| 08:20 1553 {4) | 0723 107:16 | 0606 10517 | 05:06
117201 13 1606 {4) | 18:00 11952 | 2046 12134 |2155
28]08:19 15:54 (4) | 07:21 1 07:14 | 06:04 | 05:16 | 05:07
| 17:03 11 1605 (4) | 18:02 119:54 | 20:48 | 21:35 |21:55
29|08:17 1558 (4) | 0719 107:12 | 06:02 105:15 | 05:07
| 17:05 5 1603 (4) | 1804 119:56 | 2050 12137 |21:55
30| 08:16 | 107:09 | 06:00 10514 | 05:08
117:07 | 119:57 | 2052 121:38 | 21:55
31]08:14 | 107:07 | 10513 |
|17:08 | 11959 | |2139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 915 | 384 | 24 | 334 | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 | 0.28 | 0.35 | |
Reduktion Betriebsdaver | 084 | 0.94 1 0.94 | 0.94 | |
Reduktion Windrichtung | 0.70 | 0.72 | 0.68 | 0.66 | |
Gesamte Reduktion | 0.11 | 017 | 018 | 022 | |
Met.wahrsch.Beschatturg | 97 | 65 | 43 | 73 | |

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

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1021, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

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

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

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juli |August |September |Oktober |November |Dezember
110509 |0546 | 06:37 19:12 (1) | 07:28 18:05 (2) | 0723 1551 (3) | 08:15 15:02 (9)
|21:55  |21:22 2048 25 19:37(1)19:07 20 18:25(2) (1700 25 1616(3)|16:18 40 1545 (4)
2105:09 | 0548 | 06:39 18:12(1) | 07:29 18:05 (2) | 07:25 15:51 (3) | 08:16 15:03 (9)
| 21:54 |21:20 | 20:16 25 19:37(1) | 19:05 20 18:25(2) | 1658 25 16:16(3) | 16:17 38 1545 (4)
3105:10 | 0548 | 06:41 19:12(1) | 07:31 18:03 (2) | 07:26 1551 (3) | 08:18 15:03 (9)
|21:54  |21:18 12014 25 1937(1)]19:03 22 1825(2) |1656 25 16:16(3)[16:17 37 1544 (4)
4|05:11 | 0551 | 06:42 18:11 (1) | 07:33 18:03 2) | 07:28 15:52 (3) | 08:19 15:04 (9)
[21:53  |21:16 12041 25 1936(1)[19:00 22 1825(2) |1654 23 16:15(3)|16:16 85 1544 (4)
510512 | 0552 | 06:44 19:12 (1) | 07:34 18:03 2) | 07:30 15:52 (3) | 08:21 15:04 (9}
[21:53  |2115 12009 24 1936(1)[1858 22 1825(2) |1652 22 16:14{3)]|16:16 33 1543 (4)
6]0512 | 0554 | 06:46 19:11 (1) | 07:36 18:03 (2) | 0732 1553 (3) | 08:22 15:05 (9)
|21:52  |2113 12007 23 1934(1)|1856 21 1824{2) [1651 21 16:14(3)]|16:15 31 1543 (d)
710513 | 05:56 | 06:47 19:12(1) | 07:38 18:02 {2) | 07:34 1555 (3) | 08:23 15:05 (9)
| 21:52 121:11 | 20:04 21 19:33(1) 1853 21 18:23(2) | 1649 18 16:13(3) | 16:15 28 1542 (4)
810514 | 05:57 | 06:48 18:13(1) | 07:40 18:03 {2) | 0736 15:56 {3) | 08:25 15:06 (9)
12151 |21:09 12002 19 1932(1)[1851 19 1822(2) [1647 15 16:11(3)]16:14 25 1541 (4)
910515  |05:59 | 0651 19:14 (1) | 07:41 18:04 (2) | 0738 1558 (3) | 08:26 1507 (9)
12150  |21:07 12000 15 19:29(1)|18:48 17 18:21{2) [1645 11 1609(3)|16:14 21 1528(9)
10]05:16 | 06:01 | 06:52 19:17 (1) | 07:43 18:06 {2) | 07:39 1603 (3) | 08:27 15:07 (9)
12150 | 21:05 11957 10 1927(1)|18:46 13  18:19{2) | 1644 2 1605(3)|16:14 21 1528 (9)
11105117 | 06:02 | 06:54 107:45 18:09 {2) | 07:41 | 08:28 15:08 (9)
| 21:49 |121:03 119555 | 18:44 7 18:16(2) | 1642 |16:14 20 1528 (9)
1205:18 | 06:04 | 06:56 1 07:47 10743 |08:29 15:09 (9)
|21:48 |21:01 | 19:52 | 18:42 | 1641 |16:14 19  15:28 (9)
13| 05:20 | 06:06 | 06:57 | 07:48 | 0745 | 08:30 15.08 (9)
|21:47 | 20:59 119:50 | 18:40 11639 11613 20 15:29(9)
1410521 | 06:07 106559 1 07:50 107:47 15:29 (4) | 08:31 1510 (9}
|2146 | 20557 119:48 1 18:37 11637 6 1545(4) (1613 19 1529(9)
15]0522 | 06:09 | 07:01 | 07:52 107:48 1527 (4) | 08:32 1511 (9)
|21:45 | 2055 | 19:45 1 18:35 11636 11 1548(4)|16:14 18 1529(9)
16|05:23 | 06:11 107:02 | 07:54 107:50 1526 (4) | 08:33 15:11 (9)
|21:44 120:53 | 19:43 1 18:33 11635 13 1539 (4) | 16:14 19  15:30(9)
17| 05:24 | 06:12 | 07:04 | 07:56 | 0752 1506 {9) | 08:34 15:12 (9)
|21:43 | 2051 119:41 [18:31 11633 24 1541{4)|16:14 18 1530(9)
180526 | 06:14 | 07:06 | 07:57 10754 15:04 {9) | 08:34 15:12 (9)
|21:42 | 2049 119:38 | 18:29 11632 28 1542{4)[16:14 18 1530(9)
19(0527 | 06:16 107:07 1 07:59 10755 1508 (9) | 08:35 15:13 (9)
12141 |20:47 |19:36 | 18:26 11630 33  1542(4)|16:14 17 15:30(9)
2010528 | 0817 107:09 1 08:01 10757 1502 (9) | 08:36 15.14 (9)
|21:33 | 2045 |19:33 | 18:24 11629 36 1543(4)|16:15 17 1531 (9)
21]0530 |06:19 107:11 1 08:03 10759 1502 (9) | 08:36 15:14 (9)
| 21:38 | 20.43 | 19:31 | 18:22 |16:28 39 1544 (4) | 16:15 17 15:31 (9)
22(0531  |06:21 107:12 | 08:04 17:01 (3) | 08:01 1501 {9) | 08:37 15:15 (9)
12137 | 20:41 [119:29 1 18:20 7 1708(3) 1627 40 1544 (4)|16:16 17 1582 (9)
2310533 | 0622 107:14 108:06 16:57 (3) | 08:02 1501 (9) | 08:37 15:15 (9)
|21:35 | 20:38 | 19:26 [18:18 14 17:11(3) | 16:26 42 1545(4)]116:16 17 15:32 (9)
240534 |06:24 | 07:16 | 08:08 1655 {3) | 08:04 1500 (9) | 08:38 15116 (9)
|21:34 | 20:38 | 19:24 |18:16 18 17:13(3) |1626 42 1544 (4)[16:17 17 1533 (9)
250585 | 0626 19:23 (1) | 07:47 | 08:10 16:54 (3} | 08:06 1501 (9) | 08:38 1516 (9)
121:33  |20:34 8 19:31(1)]19:22 |18:14 20 17:14(3) |[1623 42 1545(4) [16:17 18 1534 (9)
2610537 | 0627 19:20 (1) | 07:19 1 08:12 16:53 (3) | 0807 1501 (9) | 08:39 1516 (9)
12131 |2082 14 1934 (1) | 1919 [18:12 22 17:15(3) |1622 42 1545(4)|16148 18 1534 (9)
2710538 | 0629 19:18 (1) | 07:21 | 08:14 16:52 (3) | 08:09 1501 (9) | 08:39 1516 (9)
12130 |20:28 17 19:35(1) | 19:17 11810 23 17:15(3) |1621 43 1546(4)|16:19 18 1534 (9)
28| 05:40 | 06:31 19:16 (1) | 07:22 18:11(2) | 08:15 16:51 (3) | 08:10 1501 {9) | 08:39 15:16 (9)
|21:28 | 20:27 20 19:36(1) | 19114 11 1822(2) | 18:08 25 17:116(3) | 1621 42 1545(4) |16:20 19 15:35(9)
29|0541  |06:32 19:15 (1) | 07:24 1808 (2) | 08:17 16:51 (3) | 08:12 1501 (9) | 08:39 1517 (9)
12127  |2025 22 19:37(1)]19:12 15 1823(2)|18:06 25 17:16(3)|1620 42 1545(4)|16:20 19 15:36(9)
30|0543 | 0634 19:14 (1) | 07:26 1806 (2) | 07:19 15:51 (3) | 08:14 1502 (9) | 08:39 1517 (9)
|21:25  |2023 23 1937(1)[1910 18 1824(2)[17:04 25 16:16(3)|1619 42 1546(4)|1621 19 1536 (9)
31[0545 | 0636 19:13 (1) | 107:21 15:51 (3) | 108:39 1517 (9)
|21:23  [2020 24 19:37 (1) ] 117:02 25 16:16(3) | |1622 20 1537 (9)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | 128 [} 256 | 408 | 755 | 693
Red.Sonnenscheinwahrsch, | | 0.40 I 0.34 I 032 | 0.20 1 0.15
Reduktion Betriebsdaver | | 094 I 0.84 | 084 | 0.94 | 0.94
Reduktion Windrichlurg | | 066 | 0.66 | 0.70 | 0.70 | 0.70
Gesamte Reduktion | | 025 | 0.21 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | 32 | 55 | 85 | 99 | 67

89 /151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1022, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai 1Juni
110839 15.07 (9) | 08:13 16:20 (3) | 07:17 17:30 (2) | 0705 1920 (1) | 0558 | 05:12
11623 32 1549(4) 1711 15  16:35(3) | 18:05 8 17:38(2) [2001 11 1931(1)|2053  |21:40
2108:39 15:08 (9) | 08:11 16:19(3) | 07:14 17:27 (2) | 0702 19:17 (1) | 05:56 | 05:11
[16:24 32 1550(4) 1713 17 1636(3) 1807 14 17:41(2)|2003 16 1933 (1)|2055 |21:42
3]08:39 1508 (9) | 08:10 16:17 (3) | 07:12 17:26 (2) | 07:00 19:15 (1) | 05:54 10510
116225 35 1552(4) 1714 20 16:37(3)|18:09 17 17.43(2)|2004 19 1934 (1) |2057 |21:43
4108:39 1508 (9) | 08:08 16:17 (3} | 07:10 17:24 (2) | 0658 19:14 (1) | 05:53 | 05:09
116:26 35 1552{4)|17:16 22 1639(3)[18:11 19 17:43(2)|2006 21 1935(1)|2058 |21:44
5108:39 1509 (9) | 08:06 16:17 (3} | 07:08 17:23 (2) | 0655 19:13 (1) | 0551 | 05:09
116:27 37 1554{4)|1718 23 1640(3)[18:13 21 17:44(2)[2008 23 1936(1)|2100 |21:45
608:38 1509 (9) | 08:05 16:16 (3) | 07:05 17:23 (2) | 0653 1912 (1) | 0549 | 05:08
|16:28 39 1555(4)|17:20 24 1640(3)|18:15 22 1745(2)|20:10 25 1937(1)|21:02 |21:46
7108:38 15:10 (9} | 08:03 16:16 (3) | 07:03 17:22 (2) | 0651 19:11 (1) | 05:47 1 05:07
| 16:29 39 1556 (4) | 17:22 25 16:41(3)]|18:16 22 17:44(2)|20:11 25 1936(1)|21:03 |21:47
808:38 15:10 (9) | 08:01 16:15(3) | 07:01 17:22 (2) | 0648 19:11 (1) | 05:45 | 05:07
116:31 41 1557 (4) 11724 26 16:41(3)|18:18 22 17:44(2)|2013 25 1936(1)|21.05 |21:48
90837 1511 (9) | 07:59 1615 (3) | 06:58 17:22 (2) | 06:46 19:11(1)| 0543 | 05:06
116:32 41 1558(4)|17:26 26 16:41(3) (1820 22 1744(2)[2015 25 1936(1)|21:07 |21:48
10 | 08:37 1511 (9) | 07:58 16:15 (3) | 06:56 17:22 (2) | 06:44 19:10 (1) | 0542 | 05:06
116:33 42 1559(4) (1728 26 16:41(3)[1822 21 17.43(2)|2017 25 1935(1)|21:08 |21:49
11 08:36 15:11 (9) | 07:56 16:15 (3} | 06:54 17:22 (2) | 06:41 19:10 (1) | 0540 | 05:05
| 16:35 42 1559 (4) | 17:30 26 16:41(3)|18:24 20 1742 (2) | 2018 25 1935(1)|21:10 121:50
12| 08:36 15:12(9) | 0754 16:16 (3) | 06:52 17:22 (2) | 0639 19:11 (1) | 05:38 | 05:05
| 16:36 42 1600{4) 1732 25 16:41(3)]|18:26 18 17:40(2) | 2020 23 1934(1)|21:12 121:51
1310835 15:12 (9} | 07:52 16:16 (3) | 06:49 1724 (2) | 0637 19:11 (1) | 05:36 | 05:05
|16:38 42 1600(4)[17:33 25 1641(3)|1827 15 17:39(2)|2022 22 1933(1)|2113  |21:51
14| 08:34 15:14 (9) | 07:50 16:17 (3} | 06:47 17:26 (2) | 0635 19:12 (1) | 05:35 | 05:05
116:39 41 1601(4)|1735 23 16:40(3)[18:29 11 1737 (2)|2024 20 1932(1)|2115  |21:52
15 08:33 15:14 {9) | 07:48 16:18 (3) | 06:45 | 0632 19:13 (1) | 0533 | 05:04
|16:41 42 1602(4) |1737 21  16:39(3)} | 18:31 12025 17 1930(1)|2117  |21:58
16| 08:32 15:14 (9) | 07:46 16:19(3) | 06:42 | 0630 19:14 (1) | 0532 | 05:04
[16:42 41 1601(4)]1739 19 1638(3)|18:33 |2027 14 19:28(1)|2118  |21:58
17| 08:32 15:15(9) | 0744 16:20 (3} | 06:40 | 0628 19:18 (1) | 05:30 | 05:04
116:44 40 1602{4) [1741 17 16:37(3) | 18:34 | 2029 7 1925(1)|21:20 | 2154
18 | 08:31 15:16 (9) | 07:42 16:23(3) | 06:38 | 0626 10529 | 05:04
[16:46 33 1602(4) 1743 12 16:35(3)|18:36 | 2031 12121 |21:54
19 | 08:30 15:17 (9) | 07:40 16:28 (3) | 06:35 | 0623 10527 | 05:04
|16:47 38 16:03(4) | 1745 2 16:30(3) | 18:38 | 20432 121223 |21:54
20 08:29 15:19(9) | 07:38 | 06:33 | 0621 | 05:26 | 05:04
|16:49 34 1603 (4) | 1747 118:40 | 2034 |21:24  |21:55
21]08:28 1521 (9) | 07:36 106:30 10619 10524 | 05:04
11651 31 1603 (4) | 1749 118:42 12036 12126 |2155
22| 08:26 1522(9) | 07:34 | 06:28 | 06:17 | 05:23 | 05:05
11652 27 16:02{4) | 1751 118:43 | 2038 12127 |2155
23|08:25 1526 (9) | 07:32 106:26 | 06:15 10522 |05:05
| 16:54 19 1603 (4) | 1752 118:45 | 2039 |21:28 |21:55
24| 08:24 15:46 {4) | 07:30 1 08:23 | 06:13 10520 | 05:05
| 16:56 15 168201 (4) | 1754 | 18:47 | 20:41 | 21:30 |21:55
25| 08:23 15:48 (4} | 07:28 | 08:21 | 06:11 105118 | 05:05
11658 13 1601 (4) | 1756 118:49 | 2043 12131 |2155
26 | 08:21 1550 {4) | 07:25 106:19 1 06:08 10518 | 05:06
[17:00 10 1600 {4) | 1758 118:50 | 2045 12133 |2155
27| 08:20 1553 {4) | 0723 107:16 | 0606 10517 | 05:06
117:01 5 1558 (4) | 18:00 11952 | 2046 12134 |2155
28]08:19 10721 1 07:14 | 06:04 | 05:16 | 05:07
| 17:03 |18.02 119:54 | 20:48 | 21:35 |21:55
29|08:17 10718 107:12 | 06:02 105:15 | 05:07
| 17:05 118:04 119:56 | 2050 12137 |21:55
30| 08:16 | 107:09 | 06:00 10514 | 05:08
117:07 | 119:57 | 2052 121:38 | 21:55
31]08:14 1623 (3) | 107:07 | 10513 |
|17:08 10 1633(3)| 119:59 | |2138 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 904 | 394 | 262 | 343 | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 | 0.28 | 0.35 | |
Reduktion Betriebsdaver | 084 | 0.94 1 0.94 | 0.94 | |
Reduktion Windrichtung | 0.70 | 0.71 | 0.69 | 0.66 | |
Gesamte Reduktion | 0.11 | 0.17 | 018 | 0.22 | |
Met.wahrsch.Beschattung | 95 | 66 | a5 | 75 | |

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

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

90/151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1022, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

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

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

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juli |August |September |Oktober |November |Dezember
110509 |0546 | 06:37 19:09 (1) | 07:28 18:03 (2) | 0723 15:45 (3) | 08:15 1454 (9)
|21:55  |21:22 12048 25 19:34(1)[19:07 17 18:20(2) [1700 26 16:11(3)|16:18 42 1542 (4)
2105:09 | 0548 | 06:39 18:09 (1) | 07:29 18:01 {2) | 07:25 15:45 (3) | 08:16 14:54 (9)
|21:54  |21:20 12016 25 19:34(1)[19:05 20 1821{2) |1658 26 16:11(3)|16:17 42 1542 (4)
3105:10 | 0548 | 06:41 19:.08 (1) | 07:31 18:00 {2) | 07:26 15:45(3) | 08:18 14:54 (9)
|21:54  |21:18 12044 26 1934(1)[19:03 20 1820(2) |[1656 26 16:11(3)[16:17 42 1542 (4)
410511 | 05:51 | 06:42 19:08 (1) | 07:33 17:59 {2) | 0728 15:45 (3) | 08:19 14:55 (9)
[21:53  |21:16 12041 25 1933(1)[19:00 22 1821{2) |1654 26 16:11(3)]|1616 41 1542 (4)
510512  |0552 | 06:44 19:08 (1) | 07:34 17:59 {2) | 07:30 1545 (3) | 08:21 14:55 (9)
[21:53  |2115 12009 25 1933(1)[1858 22 1821(2) |1652 25 16:10{3)|16:16 41 1542 (4)
60512 | 05:54 | 06:46 1907 (1) | 07:36 17:59 (2) | 07:32 15:46 (3} | 08:22 1456 (9)
|21:52  |2113 12007 25 19:32(1)|1856 22 1821{2) 1651 24 16:10(3)|16:15 39 1542 (4)
710513 | 05:56 | 06:47 19:08 (1) | 07:38 17:58 {2) | 07:34 1546 (3) | 08:23 14:56 (9)
| 21:52 121:11 | 20:04 23 1931(1)] 1853 22 18:20(2) | 1649 23 16:09(3) | 16:15 39 1542 (4)
810514 | 05:57 | 06:48 18:09 (1) | 07:40 17:58 {2) | 0736 15:47 (3) | 0B:25 14:56 (9)
12151 |21:09 12002 21 1930(1) 1851 21 18:19(2) 1647 22 1609(3)|16:14 37 1541 (4)
9[0515 |0559 10651 19:09 (1) | 07:41 17:59 (2) | 0738 15:48 (3) | 08:26 1457 (9)
12150  |21:07 12000 19 1928(1)|18:49 19 1818{2) [1645 20 1608(3)|16:14 36 1542 (4)
1010516 | 06:01 | 08:52 19:10 (1) | 07:43 17:59 (2) | 07:39 1550 (3) | 08:27 14:57 (9)
12150 | 21:05 11957 17 1927(1)|18:46 18 18:17{(2) [1644 17 1607 (3)[16:14 35 1541 (4)
11105117 | 06:02 | 06:54 18:12 (1) | 07:45 18:01 {2) | 07:41 1551 (3) | 08:28 14:58 (9)
| 21:49 |121:03 119555 1 19:23(1) | 18:44 15 18:16(2) | 1642 14 1605(3) | 16:14 33 1541 (4)
1205:18 | 06:04 | 06:56 | 07:47 18:02 (2) | 0743 1554 (3) | 08:29 14:58 (9)
|21:48  [21:01 11952 [18:42 11 18:13(2) | 1641 9 1603(3)]16:14 32 1540 (4)
13| 05:20 | 06:06 | 06:57 | 07:48 18:07 (2) | 0745 | 08:30 14:59 (9)
|21:47 | 20:59 119:50 | 18:40 1 18:08(2) | 1639 116:13 30  15:40 (4)
1410521 | 06:07 1 06:59 1 07:50 107:47 | 08:31 14:59 (9}
|2146 | 20557 119:48 1 18:37 11637 11613 28 1540 (4)
15| 05:22 | 06:08 | 07:01 | 07:52 | 0748 | 08:32 15:00 (9)
|21:45 | 2055 | 19:45 | 18:35 11636 116:14 27  15:40 (4)
16|05:23 | 06:11 107:02 | 07:54 10750 1525 (4) | 08:33 15:01 (9)
2144|2053 119:43 118:33 11635 6 1531(4)]|16:14 23 1539 (4)
17| 05:24 | 06:12 | 07:04 | 07:56 | 0752 1523 (4} | 08:34 15:01 (9}
|21:43 | 2051 119:41 [18:31 11633 10 1533{4)|16:14 23 1524 (9)
180526 | 06:14 | 07:06 | 07:57 10754 1522 {4) | 08:34 1501 (9)
|21:42 | 2049 119:38 | 18:29 11632 13 1535(4)[16:14 23 1524 (9)
19(0527 | 06:16 107:07 1 07:59 10755 1521 (4) | 08:35 1502 (9)
12141 |20:47 |1 19:36 | 18:26 11630 15 1536(4)|16:14 22 1524 (9)
2010528 | 0817 107:09 1 08:01 10757 1501 (9) | 08:36 15:08 (9)
|21:33 | 2045 |19:33 | 18:24 11629 19 1587(4)|16:15 22 15:25(9)
21]05:30 106:19 10711 |1 08:03 10759 14:58 (9) | 08:36 15:03 (9)
| 21:38 | 20.43 | 19:31 | 18:22 |16:28 27 15384} |16:15 22 15:25(9)
22(0531  |06:21 107:12 | 08:04 108:01 1457 {9) | 08:37 15:04 (9)
12137 | 20:41 [119:29 1 18:20 11627 31 1589(4)|16:116 22 1526 (9)
2310533 | 0622 107:14 | 08:06 10802 1456 (9) | 08:37 15:04 (9)
|21:35 | 20:38 | 19:26 [18:18 11626 34 1540(4)|16:16 22 1526 (9)
240534 |06:24 | 07:16 | 08:08 1655 (3) | 08:04 1454 (9) | 08:38 15:05 (9)
|21:34 | 20:38 | 19:24 | 18:16 7 17:02(3) |1625 38 1540(4) [16:17 22 1527 (9)
250585 | 0626 |107:47 | 08:10 16:51 (3) | 08:06 1454 (9) | 08:38 15.05 (9)
|21:33  |20:34 [19:22 |18:14 14 17:05(3) [1623 39 1540(4) [16:17 22 1527 (9)
2610537 | 0627 19:20 (1) | 07:19 1 08:12 16:49 (3) | 0807 1454 (9) | 08:39 15:05 (9)
12131 |2032 8 19:28(1) | 19:19 [18:12 18 17:07(3) |1622 40 1541(4)|16148 23 1528 (9)
2710538 | 0629 19:16 (1) | 07:21 | 08:14 16:48 (3) | 08:09 1454 (9) | 08:39 15:05 (9)
12130 |20:28 14 19:30(1) | 19:17 [18:10 20 17:08(3) [1621 41 1541(4)|16149 23 1528 (9)
28| 05:40 | 06:31 19:14 (1) | 07:22 | 08:15 16:47 (3) | 08:10 14:53 (9) | 08:39 15:06 (9)
|21:28 | 20:27 18 19:32(1) | 19:114 | 18:08 22 17:09{3) | 1621 42 1541 (4)|16:20 27 1546 (4)
29|0541  |06:32 19:13 (1) | 07:24 1807 (2) | 08:17 16:46 (3) | 08:12 1454 (9) | 08:39 15.06 (9)
| 21:27 | 20:25 20 19:33(1) | 1912 8 18:15(2) | 18:06 24 17:10(3) | 1620 42  1542(4) | 16:20 28 1547 (4)
30|0543 | 0634 19:11 (1) | 07:26 1804 (2) | 07:19 15:45 (3) | 08:14 1454 (9) | 08:39 15.07 (9)
|21:25  |2023 22 19:33(1)[1910 14 1818(2) [17:04 25 16:10(3) 1619 42 1542(4)|1621 30 1548 (4)
31[0545 | 0636 19:10 (1) | 107:21 15:45 (3) | 108:39 15:07 (9)
|21:23  |2020 24 19:34(1) | 117:02 26 16:11(3) | 11622 31 1549 (4)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | 106 [} 264 | 388 | 697 | 929
Red.Sonnenscheinwahrsch, | | 0.40 I 0.34 I 032 | 0.20 1 0.15
Reduktion Betriebsdaver | | 094 I 0.84 | 084 | 094 ] 0.94
Reduktion Windrichlurg | | 066 | 0.66 | 0.70 | 0.7 | 0.70
Gesamte Reduktion | | 025 | 0.21 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | 27 | 56 | 80 | a1 | 89
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a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1023, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai 1Juni
1]08:39 1507 {9) | 0843 16:18 (3) | 07:17 17:26 (2) | 07:05 19:14 (1) | 0558 | 05:12
|16:23 32 1549(4) (1711 17  1635(3) 1805 13 17:39(2) |2001 18 19:32(1)|2053  |21:40
2108:39 15:08 (9) | 08:11 16:17(3) | 07:14 17:24 (2) | 0702 19:12 (1) | 05:56 | 05:11
|16:24 33 1550(4)|17:13 19 1636(3)|18:07 17 17:41(2)|2003 21 1933 (1)|2055 |21:42
3]08:39 1508 (9) | 08:10 16:16(3) | 07:12 17:23 (2) | 07:00 19:10 (1) | 05:54 10510
|16:25 36 1552(4) |1714 21 16:37(3)|18:09 19 17.42(2)|2004 23 1933(1)|2057 |21:43
4108:39 1508 (9) | 08:08 16:16(3) | 07:10 17:21 (2) | 0658 19:10 (1) | 05:53 | 05:09
116:26 35 1552(4)[17:16 22 1638(3)[18:11 21 17:42(2)|2006 24 1934 (1) |2058 | 21:44
5108:39 15:09 (9) | 08:06 16:15(3) | 07:08 17:21 (2) | 0655 1909 (1) | 0551 | 05:09
116:27 37 1554{4) 1718 24 1639(3)[18:13 22 1743(2)|2008 25 1934(1)|2100 |21:45
6]08:38 15:09 (9) | 08:05 16:15(3) | 07:05 17:21 (2) | 0653 19:09 (1) | 0549 | 05:08
|16:28 38 1555(4)|17:20 24 1639(3)|18:15 22 1743(2)|20:10 25 19:34(1)|21:02 |21:46
7108:38 15:10 (9} | 08:03 16:14 (3) | 07:03 17:20 (2) | 0651 19:08 (1) | 05:47 1 05:07
| 16:29 39 1556 (4) | 17:22 26 16:40(3)|18:16 22 1742 (2)|20:11 25 1933(1)|21:03 |21:47
808:38 15:10 (9) | 08:01 16:14(3) | 07:01 17:20 (2) | 0648 19:08 (1) | 05:45 | 05:07
|16:31 38 1556 (4) [17:24 26 16.40(3) 1818 22 17.42(2)|2013 25 1933(1)|21.05 |21:48
90837 1511 (9) | 07:59 1614 (3) | 06:58 17:21 (2) | 0646 19:08 (1) | 0543 | 05:06
11632 41 1558{4)[17:26 26 1640(3) (1820 21 1742(2)|2015 25 1933(1)|21:07 |21:48
10 | 08:37 15-11 (9) | 0758 16:14 (3) | 06:56 17:21 (2) | 06:44 19:08 (1) | 0542 | 05:06
116:33 41 1558{4)[1728 26 16:40(3)[18:22 19 17.40(2) |2017 24 1932(1)|21:08 |21:49
11 08:36 15:11 (9) | 07:56 16:15 (3} | 06:54 17:22 (2) | 06:41 19:08 (1) | 05:40 | 05:05
| 16:35 42 1559 (4) | 17:30 25 16:40(3)|18:24 17 17:39{2) | 2018 23 1931(1)|21:10 121:50
12| 08:36 15:12(9) | 0754 16:15(3) | 06:52 17:22 (2) | 0639 19:.09 (1) | 05:38 | 05:05
| 16:36 41 1559{4)|17:32 24 16:39(3)|18:26 15 17:37 {2) | 2020 21 1930(1) 2112 121:51
1310835 15:12 (9} | 07:52 16:16 (3) | 06:49 17:25 (2) | 0637 19:11 (1) | 05:36 | 05:05
|16:38 42 1600(4)[1733 23 16:39(3)|18:27 9 17:34(2) 2022 18 1928(1)|2113  |2151
14| 08:34 15:14 (9) | 07:50 16:17 (3} | 06:47 | 06:35 19:12 (1) | 05:35 | 05:05
116:38 41 1601(4)|1735 21 16:38(3) | 18:29 |2024 15 1927(1)|2115  |21.52
15 08:33 15:15 {9) | 07:48 1618 (3) | 06:45 | 0632 19:14 (1) | 05:33 | 05:04
116:41 39 1601(4)|1737 19 16:37 (3} | 18:31 12025 9 1923(1)|2117  [2153
16 | 08:32 15:15 (9) | 07:46 16:19(3) | 06:42 | 0630 10532 | 05:04
[16:42 39 1601(4)]1739 17 16:36(3)|18:33 | 2027 12118 |2158
17| 08:32 15:16 (9) | 0744 16:22 (3} | 06:40 | 0628 | 05:30 | 05:04
|16:44 38 1601(4) (1741 11  16:33(3) | 18:34 | 2029 12120 |21:54
18 | 08:31 15:17 (9) | 07:42 16:27 (3) | 06:38 | 0626 10529 | 05:04
11646 37 1602(4) | 1743 1 16:28(3)|18:36 | 2031 12121 |21:54
19 | 08:30 15:18 (9) | 07:40 106:35 | 0623 10527 | 05:04
|16:47 34  1602(4) | 1745 | 18:38 | 20432 121223 |21:54
20 08:29 1520(9) | 07:38 | 06:33 | 0621 | 05:26 | 05:04
|16:49 30 1602 (4) | 1747 118:40 | 2034 |21:24  |21:55
21]08:28 1523 (9) | 07:36 106:30 10619 10524 | 0504
116551 26 1602 (4) | 1749 118:42 | 2036 12126 |21:55
22| 08:26 15:45 (4) | 07:34 10828 | 06:17 10523  |05:05
116552 16 1601 {4) | 17:51 118:43 12038 12127 |21:55
23 08:25 15:46 (4) | 07:32 106:26 | 06:15 10522 |05:05
| 16:54 15 1601 (4) | 1752 118:45 | 2039 |21:28 |21:55
24| 08:24 15:47 {4) | 07:30 1 08:23 | 06:13 10520 | 05:05
|16:56 13 1600 (4) | 1754 | 18:47 | 20:41 |21:30 | 21:55
25| 08:23 15:49 (4} | 07:28 | 08:21 | 06:11 105118 | 05:05
|16:58 11 16100 (4) | 1756 118:49 | 2043 12131 |2155
26 | 08:21 1551 {4) | 07:25 106:19 | 0608 10518 | 05:06
| 17:00 7 1558(4)|1758 118:50 | 2045 12133 |21:55
27108:20 |07:23 |07:16 | 0606 | 05:17 | 05:06
| 17:01 118:00 119:52 | 2046 12138 |21:55
28]08:19 |07:21 1 07:14 | 06:04 | 05:16 | 05:07
| 17:03 |18.02 119:54 | 20:48 | 21:35 |21:55
29|08:17 10718 17:282) | 07:12 | 06:02 105:15 | 05:07
| 17:05 118:04 8 17:36(2) | 19:56 2050 12137 |21:55
30 | 08:16 1621 (3) | 107:08 19:20 (1) | 06:00 10514 | 05:08
117:07 9 1630(3)| 119:57 7 1927 (1) | 2052 121:38 | 21:55
31]08:14 16:19 (3) | 107:07 19:16 (1) | 10513 |
|17:08 15 1634(3)| 11959 14 19:30(1) | |2139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 866 | 380 | 260 | 321 | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 | 028 | 0.35 | |
Reduktion Betriebsdaver | 084 | 0.94 1 0.94 | 0.94 | |
Reduktion Windrichtung | 0.70 | 0.71 | 0.69 | 0.66 | |
Gesamte Reduktion | 011 | 017 | 0.18 | 0.22 | |
Met.wahrsch.Beschattung | 91 | 64 | a7 | 7 | |

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

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1023, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

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

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

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juli |August |September |Oktober |November |Dezember
110509 |0546 | 06:37 1807 (1) | 07:28 18:03 (2) | 0723 15:44 (3) | 08:15 1454 (9)
|21:55  |21:22 12048 23 19:30(1)[19:07 13 18:16(2) [1700 25 1609(3)|16:18 41 1541 (4)
2105:09 | 0548 | 06:39 18:07 (1) | 07:29 18:01 {2) | 07:25 1544 (3) | 08:16 14:54 (9)
|21:54  |21:20 12016 23 1930(1)[19:05 16 18:17(2) |1658 25 1609(3)|16:17 42 1542 (4)
3105:10 | 0548 | 06:41 19.06 (1) | 07:31 17:59 (2) | 07:26 15:44 (3) | 08:18 14:54 (9)
|21:54  |21:18 12044 25 1931(1)[19:03 19 18:18{2) |1656 25 1609(3)[1617 4 1541 (4)
410511 | 05:51 | 06:42 19:05(1) | 07:33 17:58 {2) | 0728 15:44 (3) | 08:19 14:55 (9)
[21:53  |21:16 12041 25 1930(1)[19:00 20 18:18{2) |1654 25 1609(3)|16:16 41 1542 (4)
510512  |0552 | 06:44 19:05 (1) | 07:34 17:57 {2) | 07:30 15:44 (3) | 08:21 14:55 (9)
[2158  |21:15 12009 25 1930(1)[1858 22 18:19(2) |1652 25 1609{3)|16:16 39 1541 (4)
6]0512 | 0554 | 06:46 19.04 (1) | 07:36 17:57 (2) | 07:32 15:44 (3) | 08:22 1456 (9)
|21:52  |2113 12007 25 19:29(1)|1856 22 18:19{2) [1651 25 1609(3)|16:15 39 1542 (4)
710513 | 05:56 | 06:47 18:04 (1) | 07:38 17:56 {2) | 07:34 1545 (3) | 08:23 14:56 (9)
| 21:52 121:11 | 20:04 25 1929(1)]1853 22 18:18(2) | 1649 24 16:09(3) | 16:15 38 1542 (4)
810514 | 05:57 | 06:48 18:05(1) | 07:40 17:56 {2) | 07:36 15:46 (3) | 0B:25 14:56 (9)
12151 |21:09 12002 24 1929(1)[1851 22 18:18(2) |1647 22 1608(3)|16:14 37 1541 (4)
9[0515 |0559 10651 19:04 (1) | 07:41 17:56 (2) | 0738 1546 (3) | 08:26 1457 (9)
12150  |21:07 12000 23 1927(1)|18:49 21 1817{2) [1645 21 1607 (3)|16:14 36 1542 (4)
1010516 | 06:01 | 08:52 19:05 (1) | 07:43 17:57 (2) | 0739 1547 (3) | 08:27 14:57 (9)
12150 | 21:05 11957 21 1926(1)|18:46 19 18:16{2) [1644 20 1607 (3)[16:14 36 1541 (4)
11105117 | 06:02 | 06:54 19:06 (1) | 07:45 17:58 (2) | 07:41 15:49 (3) | 08:28 14:58 (9)
| 21:49 |121:03 119555 18 1924 (1) | 18:44 17 18:15(2) | 1642 17 1606 (3) | 16:14 34 1541 (4)
12]05:18 | 06:04 | 06:56 19.08 (1) | 07:47 17:58 {2) | 0743 1550 (3) | 08:29 14:58 (9)
|21:48 |21:01 | 19:52 14 19:22(1) | 18:42 15 18:13(2) | 1641 14 1604 (3) | 16:14 32 1540 (4)
130520 | 06:06 | 06:57 18:11 (1) | 07:48 18:00 (2) | 0745 1553 {3} | 08:30 1458 (9)
|21:47 | 20:59 119:50 8 19:19(1)|1840 11 18:11(2) | 1639 9 1602(3)[16:13 32 15:40 (4)
1410521 | 06:07 1 06:59 1 07:50 18:04 (2) | 07:47 10831 14:59 (9}
|21:46 | 20.57 119:48 1 18:37 2 18:06(2) | 1637 [16:13 30 1540 (4)
15| 05:22 | 06:08 | 07:01 | 07:52 | 0748 | 08:32 15:00 (9)
|21:45 | 2055 | 19:45 | 18:35 11636 116:14 28 15:40 (4)
16|05:23 | 06:11 107:02 1 07:54 107:50 108:33 15:00 (9)
|21:44 120:53 | 19:43 1 18:33 11635 |16:14 28 1540 (4)
17| 05:24 | 06:12 | 07:04 | 07:56 | 0752 1524 (4} | 08:34 15:01 (9)
|21:43 | 2051 119:41 [18:31 11633 7 1531(4)|16:14 28 1541 (4)
180526 | 06:14 | 07:06 | 07:57 10754 1522 {4) | 08:34 1501 (9)
|21:42 | 2049 119:38 | 18:29 11632 12 1534 (4)|16:14 25 1540 (4)
19(0527 | 06:16 107:07 1 07:59 10755 1521 (4) | 08:35 1502 (9)
12141 |20:47 |1 19:36 | 18:26 11630 14 1535(4)|16:14 25 15:41 (4)
2010528 | 0817 107:09 1 08:01 10757 1521 (4) | 08:36 15:02 (9)
|21:33 | 2045 |19:33 | 18:24 11629 15 1536(4)|16:15 23  15:25(9)
21]0530 |06:19 107:11 1 08:03 10759 1521 (4) | 08:36 15:02 (9)
| 21:38 | 20.43 | 19:31 | 18:22 |16:28 16 1537 {4} | 16:15 23 15:25(9)
220531  |0621 |07:12 | 08:04 | 08:01 1458 (9) | 08:37 15:03 (9)
12137 | 20:41 [119:29 1 18:20 11627 27 15388(4)|16:116 23 1526 (9)
2310533 | 0622 107:14 | 08:06 10802 1457 (9) | 08:37 15:03 (9)
|21:35 | 20:38 | 19:26 [18:18 11626 31 1539(4)]16:16 23 1526 (9)
240534 |06:24 | 07:16 | 08:08 108:04 1455 (9) | 08:38 15:04 (9)
|21:34 | 20:38 | 19:24 | 18:16 11625 34 1539(4)[16:17 24 1543 (4)
250585 | 0626 |107:47 | 08:10 16:54 (3) | 08:06 1455 (9) | 08:38 15.05 (9)
|21:33  |20:34 119:22 | 18:14 6 17:00(3)|1623 37 1540(4) [16:17 25 15:44 (4)
2610537 | 0627 107:19 1 08:12 16:50 (3) | 0807 1455 (9) | 08:39 15:05 (9)
12131 |2032 11919 [18:12 14 17:04(3) |1622 38 1540(4)|1618 25 1544 (4)
2710538 | 0629 j07:21 | 08:14 16:48 (3) | 08:09 1455 (9) | 08:39 15:05 (9)
12130 | 20:29 11947 [18:10 17 17:05(3) |1621 39 1541(4)|16149 28 1545 (4)
28| 05:40 | 06:31 19:15(1) | 07:22 | 08:15 16:47 (3) | 08:10 14:54 {9) | 08:39 15:05 (9)
|21:28 | 20:27 10 19:25(1) | 19:14 | 18:08 20 17:07{(3) | 1621 39 1540{4) |16:20 28 1546 (4)
29|0541  |06:32 19:13 (1) | 07:24 | 08:17 16:46 (3) | 08:12 1454 (9) | 08:39 15.06 (9)
12127  |2025 15 19:28(1)|19:12 118:06 22 17:08(3) |1620 41 1541(4)|1620 30 1547 (4)
30|0543 | 0634 19:10 (1) | 07:26 1806 (2) | 07:19 15:45 (3) | 08:14 1454 (9) | 08:39 15.06 (9)
12125 |2023 18 19:28(1)[19:10 7 18:13(2)|17:04 23 16:08(3)|16:19 42 1542(4)|1621 31 1548 (4)
31[0545 | 0636 19:09 (1) | 107:21 15:44 (3) | 108:39 15:07 (9)
|21:23  [2020 21 19:30 (1) | 117:02 25 16:09(3) | [1622 32 1549 (4)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | 84 [} 288 | 368 | 669 | 968
Red.Sonnenscheinwahrsch, | | 0.40 I 0.34 I 032 | 0.20 1 0.15
Reduktion Betriebsdaver | | 094 I 0.84 | 084 | 094 ] 0.94
Reduktion Windrichlurg | | 066 | 0.66 | 0.70 | 0.7 | 0.70
Gesamte Reduktion | | 0.25 | 0.21 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | 16 | 61 | 76 | 88 | a3
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DEWI-GER-WP15-04513-02.01

DEWI

1024, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemal} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3

Tage zwischen Berechnungen 1Tag

Berechnungszeitsprung 1 Minute

|Januar
110839
| 16:23 35
2]08:3%
|16:24 36
310839
11625 36
4]08:39
| 16:26 38
5108:39
11627 39
608:38
| 16:28 40
710838
| 16:29 40
8]08:38
| 16:31 a9
90837
11632 39
10| 08:37
11633 40
11]08:36
| 16:35 40
12 | 08:36
| 16:36 40
13 08:35
11638 39
14| 08:34
11639 28
15| 08:33
|16:41 38
16 | 08:32
| 16:42 35
17| 08:32
| 16:44 3
18 | 08:31
| 16:46 31
19| 08:30
| 16:47 26
20 08:29
| 16:49 17
21]08:28
| 16:51 16
22| 08:26
11652 15
23|08:25
| 16:54 13
24| 08:24
|1656 10
25)08:23
| 16:58 6
26 | 08:21
117:00
27| 08:20
| 17:01
28|08:19
117:03 7
29|08:17
117:05 13
30| 08:16
117:07 16
31]08:14
|17.08 18
Sonnenscheinstunden | 255
astr.max.mdgl.Beschallung | 833
Red Sonnenscheinwahrsch. | 0.16
Reduktion Betriebsdauer | 084
Reduktion Wirdrichturg | 0.70
Gesamte Reduktion | 0.11
Met.wahrsch.Beschattung | 88

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

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

|Februar

1505 (9) | 08:13
15:49 (4) 1711 20
15:06 (9) | 08:11
1550 (4) 1713 22
1507 (9 | 08:10
1552 (4) | 1714 23
1506 (9) | 08:08
1552 (4) [17:16 24
15:07 (9) | 08:06
1554 {4) [1718 25
1507 (9) | 08:05
1554 (4) [17:20 25
15:08 (9} | 08:03
1555 (4) [17:22 25
15:08 {9) | 08:01
1556 (4) 1724 25
15:10 (9} | 07:59
1557 (4) [17.26 25
15:10 (9) | 07:58
1557 (4} [1728 24
15:10 (9) | 0756
1557 (4) {1730 23
15:11 (9) | 07:54
1558 (4) | 17:32 22
15:11 (9) | 07:52
1558 (4) [17:33 20
15:13 (9) | 07:50
1559 (4) [ 1735 18
15:14 {9) | 07:48
1600 (4) 1737 14
15:14 (9) | 07:46
1559 (4) [1739 8
15:16 (9} | 07:44
15:59 {4) [ 17:41
1517 {9) | 07:42
16:00 (4} [ 17:43
1520 (9) | 07:40
1600 (4) | 1745
1543 {4) | 07:38
1600 (4) | 17:47
15:44 {4) | 07:36
16:00 (4) | 17:49
15:44 (4) | 07:34
15:59 {4) | 17:51
15:46 (4) | 07:32
1559 (4) | 17:52
15:47 (4) | 07:30
1557 (4) | 17:54
1550 (4} | 0728
1556 (4) | 1756
j07:25
|17:58
j07:23
118:00
16:19 (3} | 07:21
1626(3) (1802 11
16:17 (3) | 07:19
1630 (3) [ 1804 15
16:15(3) |

1631 (3) |

16:15 (3} |

1633 (3) |
| 285
| 369
I 0.25
| 0.94
| 0.7
| 017
| 62

16:14(3) | 07:17
16:34 (3) | 18:05
16:13(3) | 07:14
16:35(3) | 18:07
16:12(3) | 07:12
16:35 (3) | 18:09
16:13(3) | 07:10
16:37 (3) | 18:11
16:12 (3} | 07:08
16:37 (3) | 18:13
16:12(3) | 07:05
16:37 (3} 1 18:15
16:12 (3} | 07:03
16:37 (3} | 18:16
16:12(3) | 07:01
16:37 (3) | 18:18
16:12(3) | 06:58
16:37 (3) | 18:20
16:13 (3) | 06:56
16:37 {3) | 18:22
16:13(3) | 06:54
16:36 (3) | 18:24
16:14 (3) | 06:52
16:36 (3) | 18:26
16:15(3) | 06:49
16:35(3) | 18:27
16:16 (3) | 06:47
16:34(3) | 18:29
16:18 (3) | 06:45
16:32 (3} | 18:31
16:21(3) | 06:42
16:29(3) | 18:33
| 06:40
118:34
| 06:38
118:36
| 06:35
| 18:38
| 06:33
| 18:40
1 06:30
| 18:42
| 06:28
|1 18:43
| 06:26
118:45
| 068:23
| 18:47
| 06:21
| 18:49
| 06:19
118:50
| 07:16
119:52
17:25(2) | 07:14
17:36(2) | 19:54
17:22(2) | 07:12
17:37 (2) | 19:56
107:08
119:57
| 07:07

17

21

22

22

22

21

18

15

12

|April

17:21 (2) | 07:05
17:38 (2) | 2001
17:20 (2) | 07:02
17:39 (2) | 2003
17:19 (2) | 07:00
17:40 (2) | 2004
1718 (2) | 0658
17:40 (2) | 2006
17-18 (2) | 0655
17:40 (2) | 2008
17:18 (2) | 0653
17:40 (2) | 20:10
17:18 (2) | 0651
17:39 (2 | 2011
17:18 (2) | 06:48
17:38 (2) | 2013
1719 (2) | 0646
1737 (2) | 2015
17:20 (2) | 06:44
1735 (2) | 2017
17:22 (2) | 06:41
17:34 (2) | 2018
17:25 (2) | 0639
17:29 (2) | 2020

| 0637

| 2022

| 0635

| 2024

| 0632

| 2025

| 0630

| 2027

| 0628

19:16 (1) | 0604
19:23 (1) | 2048
19:13 (1) | 06:02
19:27 (1) | 2050
19:11 (1) | 06:00
19:29 (1) | 2052
19:08 (1) |

19:29 (1) |

477

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

22
24
25
25
25

24
23
22
20

13

2
0.35
0.94
0.67
0.22

60

19.08 (1) | 05:58
19:30 (1) | 20:53
19:07 (1) | 0556
1931 (1) | 20:55
19:05 (1) | 05:54
1930 (1) | 20.57
19:05 (1) | 0553
1930 (1) | 2058
19:05 (1) | 05:51
1930 (1) | 21:00
19:05 (1) | 05:49
19:30 (1) | 21:02
19:05 (1) | 05:47
19:29 (1) | 21:03
19:05 (1) | 05:45
19:28 (1) | 21:05
19:06 (1) | 05:43
19:28 (1) | 21:07
19:06 (1) | 0542
1926 (1) | 21:08
19:07 (1) | 05:40
19:24 (1) | 21:10
19.09 (1) | 05:38
1922 (1) | 21:12
19:13 (1) | 05:36
19:19 (1) | 2113

10535

12115

| 0533

12117

| 05:32

12118

10530

5:18

5:17

1:37

(Sommerzeit wie Bezugsjahr):

|Juni

105:12
| 21:40
] 05:11
j21:42
105:10

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1024, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

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

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

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juli |August |September |Oktober |November |Dezember
110509 |0546 | 06:37 1906 (1) | 07:28 10723 15:42 (3) | 08:15 1453 (9)
|21:55  |21:22 12048 17 19:23(1) | 19:07 |17:00 24 1606(3)|16:18 40 15:40 {4)
2105:09 | 0548 | 06:39 18:05(1) | 07:29 18:02 (2) | 07:25 15:42 (3) | 08:16 14:53 (9)
|21:54  |21:20 12016 20 19:25(1) | 19:05 9 18:11{2)|1658 24 1606(3)|16:17 40 1540 {4)
3105:10 | 0548 | 06:41 19:04 (1) | 07:31 17:58 (2) | 07:26 1542 (3) | 08:18 14:53 (9)
|21:54  |21:18 12014 22 19:26(1)[19:03 15 18:13(2) |1656 25 1607(3)|16:17 40 15:40(4)
4|05:11 | 0551 1 06:42 19:02 (1) | 07:33 17:57 {2) |07:28 15:42 (3} | 08:19 14:54 (9)
[21:53  |21:16 12041 23 1925(1)[19:00 17 18:14{2) [1654 25 1607(3)]|16:16 39 1541 (4)
510512  |0552 | 06:44 19:02 (1) | 07:34 17:55 (2) | 07:30 1542 (3) | 08:21 1453 (9)
[21:53  |2115 12009 24 1926(1)[1858 20 18:15(2) |1652 25 1607{3)]|16:16 40 1540 (4)
60512 | 05:54 | 06:46 1900 (1) | 07:36 1755 (2) | 07:32 15:42 (3) | 08:22 14:54 (9)
| 21:52 |121:13 | 20:07 25 19:25(1) | 18:56 20 18:15{2) | 1651 25 1607(3)]16:15 40 1541 (4)
710513 | 05:56 | 06:47 19:00 (1) | 07:38 17:53 {2) | 07:34 1542 (3) | 08:23 14:54 {(9)
| 21:52 121:11 | 20:04 25 1925(1)]1853 22 18:15(2) | 1649 25 1607 (3)]16:15 40 1541 (4)
810514 | 05:57 | 06:48 18:00 (1) | 07:40 17:53 {2) | 0736 15:42 {3) | 08:25 1454 (8)
12151 |21:09 12002 25 1925(1)|1851 22 18:15(2) |1647 24 1606(3)|1614 39 1541 (4)
9[0515 |0559 | 0651 1859 (1) | 07:41 17:53 (2) | 0738 15443 (3) | 0B:26 1455 (9)
12150  |21:07 12000 25 19:24(1)|18:49 22 1815{2) [1645 23 1606(3)|16:14 39 1542{4)
10105116 | 06:01 | 08:52 19:00 (1) | 07:43 17:53 (2) | 0739 15:44 (3) | 08:27 14:56 (9)
12150 | 21:05 11957 24 1924(1)|18:46 21 18:14{2) [1644 21 1605(3) [16:14 36 1541 (4)
11105117 | 06:02 | 06:54 19:00 (1) | 07:45 17:53 (2) | 07:41 15:45 (3) | 08:28 14:56 (9)
| 21:49 |121:03 119555 22 19:22(1)] 1844 21 18:14{2) | 1642 20 16:05(3)|16:14 36 1541 (4)
12]05:18 | 06:04 | 06:56 19.01 (1) | 07:47 17:53 {2) | 0743 1546 (3) | 08:29 1456 (9)
|21:48 |21:01 | 19:52 20 19:21(1) | 18:42 19 18:12(2) | 1641 18 1604 (3) | 16:14 35 1540 (4)
13| 05:20 | 06:06 | 06:57 18:02 (1) | 07:48 17:54 (2) | 0745 15:47 (3} | 08:30 14:57 {9}
|21:47 | 20:59 11950 18 19:20(1)| 1840 17 18:11(2)|1639 16 1603(3)|16:13 33 1540 (4)
1410521 | 06:07 1 06:59 19:03 (1) | 07:50 17:56 (2) | 07:47 1549 (3) | 08:31 1457 (9)
|21:46 | 20.57 119:48 14 1917(1)[18:37 13 1809(2) |1637 12 1601(3) 1613 33 1540 (4)
15]0522 | 06:09 | 07:01 19:06 (1) | 07:52 17:58 (2) | 0748 1552 (3) | 08:32 1458 (9)
|21:45 | 2055 | 19:45 8 19:14(1)|18:35 8 18:06(2) | 1636 7 1553{3)|16:14 31  15:40{4)
16|05:23 | 06:11 107:02 1 07:54 107:50 108:33 14:58 (9)
|21:44 120:53 | 19:43 1 18:33 11635 [16:14 31 15:40(4)
17| 05:24 | 06:12 | 07:04 | 07:56 | 0752 | 08:34 14:59 {9)
|21:43 | 2051 119:41 [18:31 11633 116114 31 1541 (4)
180526 | 06:14 | 07:06 | 07:57 107:54 1523 (4) | 08:34 1459 (9)
|21:42 | 2049 119:38 118:29 11632 7 1530(4)|16:14 28 1540 (4)
19(0527 | 06:16 107:07 1 07:59 10755 1522 (4) | 08:35 1459 (9)
12141 |20:47 |1 19:36 | 18:26 11630 10 1532(4)|16:14 30 15:41{4)
2010528 | 0817 107:09 1 08:01 10757 1521 (4) | 08:36 15:00 (9)
|21:33 | 2045 |19:33 | 18:24 11629 13 1534 (4)|16:15 29 1541 {4)
21]0530 |06:19 107:11 1 08:03 10759 1520 (4) | 08:36 15:00 (9)
| 21:38 | 20.43 | 19:31 | 18:22 |16:28 15 1535(4} | 16:15 29 1541 (4)
220531  |0621 |07:12 | 08:04 | 08:01 1520 (4) | 08:37 1501 (9)
12137 | 20:41 [119:29 1 18:20 11627 16 1536(4)|16:116 29 1542 (4)
2310533 | 0622 107:14 | 08:06 10802 1520 (4) | 08:37 15:01 (9)
|21:35 | 20:38 | 19:26 [18:18 11626 17 1537 (4} | 16:16 29 1542 (4)
2410534 | 06:24 |07:16 | 08:08 108:04 1457 (9) | 08:38 1502 (9)
|21:34 | 20:38 | 19:24 | 18:16 116256 26 1537(4)[16:17 29 1543 {4)
25105:35 | 06:26 | 0747 | 08:10 | 08:06 1455 {9) | 08:38 15:03 {(9)
|21:33  |20:34 119:22 | 18:14 11623 31 1538(4) 16117 29 1544 {4)
2610537 | 0627 107:19 1 08:12 10807 1455 (9) | 08:39 1503 (9)
12131 |2032 11919 [18:12 11622 33 1538(4)| 1618 30 1544 (4)
2710538 | 0629 j07:21 | 08:14 16:49 (3) | 08:09 1454 (9) | 08:39 1503 (9)
12130 | 20:29 11947 [18:10 11 17:00(3) [1621 35 1539(4) 16149 31 15:45(4)
28| 05:40 | 06:31 |07:22 | 08:15 16:47 (3) | 08:10 14:53 (9) | 08:39 15:03 (9)
|21:28 | 20:27 11914 | 18:08 15 17:02(3) | 1621 38 1539(4)]16:20 32 1546 (4)
290541 | 0832 |07:24 | 08:17 16:45 (3) | 08:12 1453 (9) | 08:39 15:04 (9)
12127  |20:25 119:12 118:06 18 17:03(3) |1620 38 1539(4)|16:20 33 1547 (4)
30|0543 | 0634 19:12 (1) | 07:26 | 07:19 15:44 (3) | 08:14 1454 (9) | 08:39 15:04 (9)
j2125  |20:23 7 19:19(1)[19:10 117:04 20 16:04(3) [16:19 38 1540 (4) | 16:21 34 1548 (4)
31[0545 | 0636 19:09 (1) | 107:21 15:43 (3) | 108:39 15:05 (9)
|21:23  [2020 13 19:22(1) | 117:02 22 16:05(3) | |1622 35 1549(4)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | 20 [} 312 | 332 | 631 | 1051
Red.Sonnenscheinwahrsch, | | 0.40 I 0.34 I 032 | 0.20 1 015
Reduktion Betriebsdaver | | 094 I 0.84 | 084 | 094 ] 084
Reduktion Windrichlurg | | 067 | 0.67 | 0.70 | 0.7 | 0.70
Gesamte Reduktion | | 0.25 | 0.22 | 0.21 | 0.13 | 0.10
Met.wahrsch Beschatturg | | 5 | 67 | 89 | 83 | 101

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

95/151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1025, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3

Tage zwischen Berechnungen 1Tag

Berechnungszeitsprung 1 Minute

|Januar

1108:39
11623 35
210839
1624 37
310839
|1625 a7
408:39
1626 38
5108:39
11627 38
6]08:38

| 16:49 17

21]08:28
| 16:51 15

22| 08:26
11652 13

23|08:25
| 16:54 1

24| 08:24
|1656 8

25)08:23

| 16:58

26 | 08:21

117:00

27| 08:20
117:01 8

28|08:19
117:03 12

29|08:17
117:05 16

30| 08:16
117:07 18

31]08:14
| 17:09 21

Sonnenscheinstunden | 255
astr.max.mdgl.Beschallung | 798
Red Sonnenscheinwahrsch. | 0.16
Reduktion Betriebsdauer | 084
Reduktion Wirdrichturg | 0.70
Gesamte Reduktion | 0.11
Met.wahrsch.Beschatturg | 84

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

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

|Februar

1505 (9) | 08:13
1549 (4) 1711 21

1505 (9) | 08:11
1550(4) | 1713 23
15:06 (9} | 08:10
1552 (4) | 1714 24
1506 (9} | 08:08

15:52 (4) [17:16 24

15407 (9) | 08:06

1553 {4) | 1718 25

15:07 (9) | 08:05

1553 (4) | 17:20 25

1508 (9) | 08:03

1555 (4) | 17:22 24

15:08 (9) | 08:01

1556 (4) 1724 24

15:10 (9} | 07:59

15:56 {4) | 17.26 24

15:10 (9) | 07:58

1556 (4) [17:28 22

15:10 (9) | 0756

15:57 (4) | 17:30 21

15:11 (9) | 07:54

15:57 {4) | 17:32 19

15:12 (8} | 0752

1557 (4) | 1733 17

15:14 (8) | 07:50

1559 (4) | 1735 13

15:15 (9) | 07:48

1559 (4)|1737 7

15:15 (9) | 07:46

15:58 (4) | 17:39

15:17 (9) | 07:44

1558 (4) 1741

1520 {9) | 07:42

15:59 (4) | 17:43

15:41 (4) | 07:40

1550 (4) | 1745

15:42 (4) | 07:38

1569 (4) | 17:47

1544 {4) | 07:36

1559 (4 [ 1749

15:44 (4) | 07:34

1557 (4) | 17:51

15:46 (4) | 07:32

1557 {(4) | 17:.52

1548 {4) | 07:30

1554 (4) | 1754
10728
11756
1 07:25
11758 5

16:17 {3} | 07:23

1625 (3) | 18:00 12

16:15 (3} | 07:21

1627 (8) | 18:02 16

16:14 (3) | 0719

1630 (3) | 18:04 18

16:13(3) |

1631 (3) |

16:12 (3} |

1633 (3) |
| 285
| 364
I 0.25
| 0.94
| 0.71
| 017
| 61

16:12(3) | 07:17
16:33(3) | 18:05
16:11(3) | 07:14
16:34 (3) | 18:07
16:10(3) | 07:12
16:34 (3) | 18:09
16:11(3) | 07:10
16:35(3) | 18:11
16:11(3) | 07:08
16:36 (3) | 18:13
16:11 (3) | 07:05
16:36 (3) | 18:15
16:11(3) | 07:08
16:35(3) | 18:16
16:11 (3) | 07:01
16:35(3) | 18:18
16:11(3) | 06:58
16:35(3) | 18:20
16:12 (3) | 06:56
16:34(3) | 18:22
1613 (3} | 06:54
16:34 (3) | 18:24
16:14 (3) | 06:52
16:33(3) | 18:26
16:15(3) | 06:49
16:32(3) | 18:27
16:17 (3} | 06:47
16:30(3) | 18:29
16:20 {3) | 06:45
16:27 (3} | 18:31
| 08:42
118:33
| 06:40
118:34
| 06:38
118:36
| 06:35
| 18:38
| 06:33
| 18:40
1 06:30
| 18:42
| 06:28
|1 18:43
| 06:26
118:45
| 068:23
| 18:47
| 06:21
| 18:49
17:25(2) | 06:19
17:30(2) | 18:50
17:22(2) | 07:16
17:34 (2) | 19:52
17:20 (2} | 07:14
17:36(2) | 19:54
17:18(2) | 07:12
17:36(2) | 19:56
107:08
119:57
| 07:07

21

21

21

21

|April

1717 (2) | 07:05
17:37 (2) | 2001
17:17 (2) | 07:02
17:38 (2) | 2003
17:17 (2 | 07:00
17:38 (2) | 2004
17:16 (2) | 0658
1737 (2) | 2006
1716 (2) | 0655
1737 (2) | 2008
17:17 (2) | 0653
17:37 (2) | 20:10
17:16 (2) | 06:51
17:36 (2) | 2011
17:17 (2) | 06:48
17:35 (2) | 2013
1719 (2) | 0646
1733 (2) | 2015
17:20 (2) | 06:44
17:30 (2) | 2017

| 06:41

| 2018

| 0639

] 2020

| 0637

| 2022

| 0635

| 20:43
1815 (1) | 06:08
18:19 (1) | 2045
19:11 (1) | 0606
19:24 (1) | 2046
19:08 (1) | 0604
19:25 (1) | 2048
19.06 (1) | 06:02
19:26 (1) | 2050
19.05 (1) | 06:00
19:27 (1) | 2052
19:04 (1) |

19:27 (1) |

477

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

25
25
25
25
25

23

223
0.35
0.94
0.67
0.22

50

19:03 (1) | 05:58
19:28 (1) | 20:53
19:03 (1) | 0556
19:28 (1) | 2055
19:02 (1) | 05:54
1927 (1) | 20.57
19:02 (1) | 0553
1927 (1) | 2058
19:02 (1) | 05:51
1927 (1) | 21:00
19:03 (1) | 05:49
19:26 (1) | 21:02
1908 (1) | 05:47
19:24 (1) | 21:03
19:04 (1) | 05:45
19:23 (1) | 21:05
19:05 (1) | 05:43
1922 (1) | 21:07
19:06 (1) | 0542
19:19 (1) | 21:08
19:10 (1) | 05:40
19:15 (1) | 21:10
10538
j21:12
1 05:36
12113
10535
12115
| 0533
12117
| 05:32
12118
10530

5:18

5:17

1:37

(Sommerzeit wie Bezugsjahr):

|Juni

105:12
| 21:40
] 05:11
j21:42
105:10

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

96 /151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1025, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

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

der Matrix wiedergeg

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juli |August  |September |Oktober |November |Dezember
110509 | 0546 | 06:37 19:08 (1) | 0728 |07:23 15:42 (3) | 08:15 14:53 (9)
12155 |2122  |20:18 6 19:14 (1) | 1907 |17:00 21 16:03(3) 1618 38 15:39(4)
2105:09 | 0548 | 06:39 19:05 (1) | 07:29 | 07:25 15:41 (3) | 08:16 14:54 (9)
|21:54  |21:20  |20:16 13 19:18(1) | 1905 |1658 23  16:04(3) [16117 38  15:40 (4)
3105:10 | 0548 | 06:41 19:03 (1) | 07:31 18:00 (2) | 07:26 15:41 (3) | 08:18 14:53 (9)
|21:54  |21:18  |20:14 17 19:20 (1) | 1903 7 1807 (2)| 1656 24 16:05(3) | 1647 38 15:39(4)
4|0511  |0551 | 0642 19:01 (1) | 0733 17:57 (2) | 07:28 15:41 (3) | 08:19 14:54 (9)
12153  |21:16  [20:11 19 19:20(1)| 1900 12 18:09(2) | 1654 24 16:05(3)[16:16 38  15:40 {4)
510512 0552 | 06:44 19:00 (1) | 0734 17:55 (2) | 07:30 15:40 (3) | 08:21 14:53 (9)
[21:53  |2145 2009 21 1921 (1) | 1858 16 18:11(2)| 1652 25 16:05(3) | 16116 39  15:40 {4)
6]0512  |0554 | 06:46 18:58 (1) | 0736 17:54 (2) | 07:32 15:40 (3) | 08:22 14:54 (9)
|2152  |21:13 2007 23 19:21(1)[1856 18 1812(2)| 1651 25 16:05(3)[16:15 39  15:41(d)
710513 | 05:56 | 06:47 18:57 (1) | 0738 17:52 (2) | 07:34 15:40 (3) | 08:23 14:54 (9)
| 21:52 121:11 120:04 25 19:22(1)| 1853 20 1812(2)| 1649 25 16:05(3) | 16:15 39  15:40 (4)
810514 | 05:57 | 06:49 18:57 (1) | 07:40 17:51 (2) | 07:36 15:41 (3) | 08:25 14:54 (9)
| 21:51 |21:08 |20:02 25 19:22(1)|1851 21 1812(2)|1647 24 16:05(3)|16:14 38 15:40 (4)
9[0515 |0559 | 0651 18:56 (1) | 07:41 1751 (2) | 07:38 15:41 (3) | 08:26 14:55 (9)
12150  |21:07 |20:00 25 19:21(1)]18:49 21 1812(2)|16:45 24 16:05(3) 1614 38 1541 (4)
10105116 | 0601 | 06:52 18:56 (1) | 07:43 17:51 (2) | 07:39 15:42 (3) | 08:27 14:55 (9)
12150  |21:05 [1957 25 19:21(1) | 1846 21 18:12(2) | 1644 22 16:04(3) | 1614 37 1541 (4)
11105117 |06:02 | 06:54 1855 (1) | 07:45 17:51 (2) | 07:41 15:42 (3) | 08:28 14:56 (9)
| 21:49 |121:03 | 19:55 25 19:20 (1) | 1844 21 18:12(2) | 16:42 22 16:.04(3) | 16:14 37 1541(4)
12]05:18 | 06:04 | 06:56 18.56 (1) | 0747 17:50 (2) | 0743 15:43 (3) | 0829 14:56 (9)
|21:48 |21:01 ] 19:52 23 19:19(1) | 1842 20 18:10(2) | 16:41 20 16:03(3) | 16:14 35 15:140(4)
130520 | 06:06 | 06:57 18.57 (1) | 0748 17:51 (2) | 0745 15:44 (3) | 08:30 14:56 (9)
|21:47  |2058  [1950 22 19:19(1)|1840 19 18:10(2)|16:3%9 19 16:03(3)|16143 35 15:40(4)
14]0521  |0607 | 0659 1857 (1) | 0750 17:52 (2) | 07:47 15:46 (3) | 08:31 14:57 (9)
|21:46  |2057 [19:48 20 1947(1) 1887 17 18:09(2) | 1687 16 16:02(3) 1613 34 15:40 (4)
15]0522  |06:08  |07:01 18:58 (1) | 0752 17:53 (2) | 07:48 15:48 (3) | 08:32 14:57 (9)
|21:45  |2055 [19:45 17 19:15(1) 1835 14 1807 (2)|16:36 12 16:00(3) | 16144 34 15:40(4)
160523  |06:11 | 07:02 19:00 (1) | 07:54 17:55 (2) | 07:50 15:50 (3) | 08:33 14:58 (9)
|21:44 120:53 | 19:43 13 19:13(1)| 1833 10 18:05(2) | 16:35 8 1558 (3)|16:14 32  15:40(4)
17| 05:24 | 06:12 | 07:04 19:02 (1) | 0756 | 07:52 108:34 14:58 (9)
12143 |2051 | 19:41 7 19:09 (1) | 1831 | 16:33 116:14 33 15:41 (4)
1810526  |06:14 | 07:06 | 0757 | 07:54 108:34 14:58 (9)
|21:42  |2049  |19:38 | 1829 | 16:32 116:14 31 15:40 (4)
19(0527  |06:16 | 07:07 | 07:59 | 07:55 15:23 (4) | 08:35 14:59 (9)
12141 |2047 |19:38 | 1826 | 16:30 7 1530(4) |1614 31 15:41(4)
2010528 | 0647 | 07:09 | 08:01 | 07:57 15:21 (4) | 08:36 15:00 (9)
|21:33  |2045 | 19:33 | 1824 1629 11 15:32(4) |1615 30 15:41 (4)
210530 0619 0711 1 08:03 | 07:59 15:20 (4) | 08:36 15:00 {9)
12138 |2043 [ 1931 | 1822 |16:28 13  15:33(4) | 1615 30 15:41 (4)
2210531  |06:21  |07:12 | 08:04 | 08:01 15:20 (4) | 08:37 15:01 (9)
12137 |20:41  |19:29 | 1820 11627 15 1535(4) | 1616 30 15:42(4)
23|05:33  |0622 | 07:14 | 08:06 | 08:02 15:19 (4) | 08:37 15:01 (9)
|21:35 | 20:38 119:26 | 18:18 | 16:26 17 15:36 (4) | 16:16 30 15:42 (4)
2410534 |0624 | 07:18 | 08:08 | 08:04 15:18 (4) | 08:38 15:02 (9)
|21:34 | 20:36 | 19:24 | 18:18 | 16:25 18 1536 (4) | 16:17 30 15:43(4)
25(0535 |0626 | 07:17 | 08:10 | 08:06 14:58 (9) | 08:38 15:02 (9)
12133 |2034  |19:22 | 18:14 |16:23 23  15:37(4) [16:117 31  15:44 (4)
2610537 |0627  |07:19 | 08:12 | 08:07 14:56 (9) | 08:39 15:02 (9)
12131 |2082  |19:19 | 18:12 |16:22 28 1537 (4) |1618 32 15:44 {4)
2710538 |0629 |07:21 | 08:14 | 08:09 14:55 (9) | 08:39 15:03 (9)
12130  |20:28 | 19:17 | 18:10 |16:21 32 1538(4) | 1619 32 1545(4)
28| 05:40 | 06:31 |07:22 | 08:15 16:49 (3) | 08:10 14:54 (9) | 08:3% 15:03 (9)
|21:28 | 20:27 |19:14 | 18:08 8 1657 (3) | 16:21 33 15:381(4) | 16:20 33 154614)
29|0541 |0632  |07:24 | 08:17 16:46 (3) | 08:12 14:54 (9) | 08:39 15:04 (9)
|21:27  |2025 | 1912 11806 14 17:00(3)| 1620 36 15:39(d) | 16:20 34 1547 (4)
30|0543 |0634 |07:26 | 07:19 15:44 (3) | 08:14 14:54 (9) | 08:39 15:04 (9)
12125 |2023  |19:10 11704 17 16:01(3)| 1618 36 15:39(4) | 16:21 34 15:48 (4)
31[0545 0636 | 1 07:21 15:43 (3) | 108:39 15:05 (9)
|2123  |2020 | 11702 20 16:03(3)| {1622 35 15:49(4)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 326 | 296 | 603 | 1065
Red.Sonnenscheinwahrsch, | | | 0.34 | 0.32 | 020 | 0.15
Reduktion Betriebsdaver | | | 094 | 0.94 | 094 | 0.94
Reduktion Windrichtung | | | 067 | 0.70 | 0 | 0.70
Gesamte Reduktion | | | 0.22 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | | 70 | 61 | 79 | 102

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

97 /151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1026, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3

Tage zwischen Berechnungen 1Tag

Berechnungszeitsprung 1 Minute

|Januar

1108:39
| 16:23
2]08:39
| 16:24
3108:39
| 16:25
4]08:39
| 16:26
5108:39
| 16227
610838

B 8 8 8 852 8 8 8 8

| 16:49 10

21]08:28
| 16:51 6

22| 08:26

] 16:52

23|08:25
| 16:54 8

24| 08:24
|1656 13

25)08:23
116:58 15

26 | 08:21
117.00 18

27| 08:20
117.01 19

28|08:19
| 17:03 21

29|08:17
| 17:05 21

30| 08:16
117:07 23

31]08:14
| 17:09 24

Sonnenscheinstunden | 255
astr.max.mdgl.Beschallung | 687
Red Sonnenscheinwahrsch. | 0.16
Reduktion Betriebsdauer | 084
Reduktion Wirdrichturg | 0.70
Gesamte Reduktion | 0.11
Met.wahrsch.Beschattung | 72

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

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

|Februar

1502 (9) | 08:13
15:48 (4) 1711 24
15:03 (9) | 08:11
1549 (4) | 1713 24
15:04 (9} | 08:10
1550 (4) | 1714 24
15:04 (9} | 08:08
1550 (4) [17:16 24
15:05 (9) | 08:06
1551 {4) [1718 23
1505 (9) | 08:05
1551 (4) [17:20 22
1507 (9} | 08:03
1552 (4) [17:22 21
15:07 (9} | 08:01
1552 (4) 1724 19
15:09 (9} | 07:59
1553 {4) [17:26 17
15:10 (9) | 07:58
1553 {4} [17:28 14
15:11 (9) | 07:56
1553 (4) {1730 9
15:13 (9) | 07:54
15:53 {4) | 17:32
1535 (4} | 07:52
15:53 (4) [ 17:33
1537 (4) | 07:50
1554 (4) | 17:35
1537 (4) | 07:48
1554 (4) | 17:37
1537 (4) | 07:46
15:53 (4) [ 17:39
1538 (4} | 07:44
15:53 {4) [ 17:41
1539 (4) | 0742
15:53 (4} [ 17:43
15:40 (4) | 07:40
1553 (4) | 1745
15:42 {4) | 07:38
1552 (4) | 17:47
15:45 {4) | 07:36
15:51 (4) [ 17:49
|07:34
11751
16:11 (3) | 07:32
1619 (3} {1752 10
16:08 (3) | 07:30
1621 (3) (1754 14
16:08 (3) | 0728
1623(3) [1756 16
16:07 (3) | 07:25
1625(3) | 1758 18
1606 (3) | 0723
1625 (3} (1800 20
1605 (3) | 07:21
1626 (3) (1802 21
16:06 (3) | 07:19
1627 (3) [ 1804 21
1605 (3) |

1628 (3) |

1605 (3) |

1629 (3) |
| 285
| 341
I 0.25
| 0.94
| 0.7
| 0.17
| 57

1605 (3) | 07:17
16:29 (3) | 18:05
16:05(3) | 07:14
16:29 (3) | 18:07
16:05(3) | 07:12
16:29(3) | 18:09
16:06 (3) | 07:10
16:30 (3) | 18:11
16:06 (3} | 07:08
16:29(3) | 18:13
16:07 (3) | 07:05
16:29(3} 1 18:15
16:07 (3) | 07:03
16:28 (3) | 18:16
16:08 (3) | 07:01
16:27 (3) | 18:18
16:09 (3) | 06:58
16:26 (3) | 18:20
16:11 (3) | 06:56
16:25(3) | 18:22
16:13(3) | 06:54
16:22(3) | 18:24
| 06:52
|18:26
| 06:49
|18:27
| 06:47
|18:29
| 06:45
118:31
| 0B:42
118:33
| 06:40
118:34
| 08:38
118:36
| 06:35
| 18:38
| 06:33
| 18:40
1 06:30
| 18:42
| 08:28
| 18:43
17:17 (2) | 06:26
17:27 (2) | 18:45
17:15{2) | 06:23
17:29(2) | 18:47
17:14 (2) | 08:21
17:30(2) | 18:49
17:12{2) | 06:19
17:30(2) | 18:50
17:11(2) | 07:16
17:31(2) | 19:52
17:11(2) | 07:14
17:32(2) | 19:54
1710 (2) | 07:12
17:31(2) | 19:56
107:08
119:57
| 07:07

21

21

19

21

22

24

24

24

|April

17:10 {2) | 07:05
17:31 (2) | 2001
17:10 (2) | 07:02
17:31 (2) | 2003
17:11 (2) | 07:00
17:30 (2) | 20.04
17:11 (2) | 0658
17:29 (2) | 2006
1713 (2) | 06555
17:27 (2) | 2008
17:15 (2) | 0653
17:26 (2) | 20:10
17:19 (2) | 06:51
17:20 (2) | 20:11
| 06:48
|20:13
| 0646
120115
| 06:44
| 2017
| 06:41
|20:18
| 0639
| 2020
| 0637
| 2022
| 06:35
| 2024
| 0632
12025
| 06:30
| 2027
| 0628
| 2029
| 0626
12031
| 0623
| 20432
| 0621
| 2034
|1 06:19
| 2036
18:04 (1) | 06:17
18:15 (1) | 2038
18:01 (1) | 06:15
1817 (1) | 2039
17:59 (1) | 06:13
18:18 (1) | 2041
17:58 (1) | 06:11
18:19 (1) | 2043
17:57 (1) | 0608
18:19 (1) | 2045
18:56 (1) | 0606
19:20 (1) | 20:46
18:55 (1) | 06:04
19:19 (1) | 2048
18:55 (1) | 0602
19:19 (1) | 2050
18:55 (1) | 06:00
19:19 (1) | 2052
18:54 (1) |
19:18 (1) |
a7

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

22
21
19
15

"

88
0.35
0.94
0.68
0.22

20

1855 (1) | 05:58
19:17 (1) | 20:53
1856 (1) | 0556
19:17 (1) | 20:55
18:56 (1) | 05:54
19:15 (1) | 20.57
18558 (1) | 0553
19:13 (1) | 2058
19:00 (1) | 05:51
19:11 (1) | 21:00
1 05:49
12102
1 05:47
12103
1 05:45
|21:08
10543
12107
| 0542
12108
105:40
121:10
10538
j21:12
1 05:36
12113
10535
12115
| 0533
12117
| 05:32
12118
10530

5:18

5:17

1:37

(Sommerzeit wie Bezugsjahr):

|Juni

105:12
| 21:40
] 05:11
j21:42
105:10

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

98 /151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1026, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

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

der Matrix wiedergeg

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110509 | 0546 | 06:37 10728 |07:23 15:42 (3) | 08:15 14:55 (9)
12155 |2122  |20:18 | 19:07 |17:00 10 15:52(3) | 16118 24 15:35(4)
2105:09 | 0548 | 06:39 | 0729 | 07:25 15:40 (3) | 08:16 14:54 (9)
12154  |2120 |20:16 119:05 |1658 15 15:55(3) [1617 29  15:36 (4)
3105:10 | 0548 | 06:41 1 07:31 | 07:26 15:39 (3) | 08:18 14:53 (9)
|21:54  |21:18 | 20:14 | 19.03 |16556 17 1556 (3) | 16147 31  15:36(4)
410511 |0551 | 0642 | 0733 | 07:28 15:38 (3) | 08:19 14:53 (9)
[2153  |21:16  |20:11 1 19:00 |16:54 19 1557 (3) 16116 32 15:37 (4)
510512 0552 | 06:44 107:34 | 07:30 15:37 (3) | 08:21 14:52 (9)
[21:53  |21145 | 20:09 11858 |1652 21 1558(3) | 1616 34 1537 {4)
6]0512  |0554 | 06:46 | 0736 | 07:32 15:36 (3) | 08:22 14:53 (9)
| 21:52 |121:13 |1 20:07 | 18:56 | 16:51 22 15:58(3) |16:15 34 15:38 (4)
710513 | 05:56 | 06:47 18:55 (1) | 07:38 17:51 (2) | 07:34 15:36 (3) | 08:23 14:52 (9)
| 21:52 121:11 120:04 11 19:08 (1) | 1853 8 1759 (2)| 16149 23 1559(3) | 16:15 36 15:381(4)
810514 | 05:57 | 06:49 18:53 (1) | 0740 17:48 (2) | 07:36 15:36 (3) | 08:25 14:52 (9)
| 21:51 |21:08  |20:02 15 19:.08(1)] 1851 14 1802 (2) | 1647 23 1559 (3) | 16:14 35 1538 (4)
9[0515 |0559 | 0651 18:50 (1) | 07:41 17:47 (2) | 07:38 15:36 (3) | 08:26 14:53 (9)
12150  [21:07  [20:00 19 19.09(1) | 1849 16 18:03(2)|1645 23 1559(3)| 1614 36 15:39 (4)
10]05:16 | 06:01 | 06:52 18:49 (1) | 0743 17:46 (2) | 07:39 15:36 (3) | 08:27 14:53 (9)
12150  |21:05 [1957 21 19:10(1) | 1846 18 18:04(2) | 16:44 24 16:00(3) |1614 36 1539 (4)
110517 |0602 | 06:54 18:47 (1) | 07:45 17:45 (2) | 07:41 15:36 (3) | 08:28 14:53 (9)
| 21:49 |121:03 | 19:55 23 1910 (1) | 1844 20 1805(2) | 16:42 24 16:00(3) | 16:14 36 15:39(4)
12]05:18 | 06:04 | 06:56 18.47 (1) | 0747 17:43 (2) | 0743 15:36 (3) | 08:29 14:53 (9)
|21:48 |21:01 ] 19:52 23 19:10(1) | 1842 21 1804 (2) | 16:41 24 16:.00(3) | 16:14 36 15:39(4)
130520 | 06:06 | 06:57 18:46 (1) | 0748 17:43 (2) | 07 45 15:37 (3) | 08:30 14:53 (9)
|21:47  |2059  |1950 24 19:10(1)| 1840 21 1804 (2)|16:39 22 1559(3)|16:13 36 1539 (4)
14]0521  |0607 | 0659 1845 (1) | 07:50 17:43 (2) | 07:47 15:37 (3) | 08:31 14:54 (9)
12146  |2057 [19:48 25 1910(1) [ 1887 21 18:04(2) | 1637 22 1559(3) 1613 36  15:40 {4)
15]0522  |06:08  |07:01 18:45 (1) | 0752 17:43 (2) | 0748 15:38 (3) | 08:32 14:54 (9)
|21:45  |2055 [19:45 24 19.09(1)[1835 21 18:04(2)|16:36 21 1559(3)|1614 36 15:40 (4)
16(05:23  |06:11 | 07:02 18:45 (1) | 07:54 17:44 (2) | 07:50 15:39 (3) | 08:33 14:55 (9)
|21:44 120:53 | 19:43 24 19:09(1)| 1833 19 18:03 (2) | 16:35 19 1558 (3) | 16:14 35 1540i4)
17| 05:24 | 06:12 | 07:04 18:45 (1) | 0756 17:44 (2) | 0752 15:40 (3) | 08:34 14:55 (9)
12143 |2051  |19:41 23 19:.08(1) 1831 18 18.02(2)|16:33 18 1558(3)|16:14 36 1541 {4)
1810526  |06:14 | 07:06 18:45 (1) | 0757 17:45 (2) | 07:54 15:42 (3) | 08:34 14:56 (9)
|2142  |2049 |19:38 22 19:07(1)[1829 16 1801(2)| 1632 15 1557(3)|16:14 35 15:40 (4)
1910527  |0615 | 07:07 18:45 (1) | 0759 1747 (2) | 0755 15:43 (3) | 08:35 14:56 (9)
|21:41  |2047 1936 20 19:05(1) 1826 12 1759(2)|16:30 13 15:56(3)|16:14 35 15:41(4)
2010528 | 0647 | 07:09 18:47 (1) | 08:01 17:48 (2) | 07:57 15:46 (3) | 08:36 14:57 (9)
|21:33  |2045  [18:33 17 19.04 (1) | 1824 7 17:55(2) | 16:28 8 1554(3) |16:15 34 1541 (4)
210530 0619 0711 18:49 (1) | 08:03 | 07:59 108:36 14:57 (9)
12138 |2043  [1981 12 1901 (1)] 1822 | 16:28 11615 34 15:41 (d)
2210531  |06:21  |07:12 18:52 (1) | 08:04 | 08:01 15:20 (4) | 08:37 14:58 (9)
12137 |20:41  |19:29 4 1856 (1) | 1820 | 16:27 7 1527 (4) |1616 34 1542 (4)
23|05:33  |0622 | 07:14 | 08:06 | 08:02 15:19 {4) | 08:37 14:58 (9)
|21:35 | 20:38 119:26 | 18:18 | 16:26 10 15:29 (4) | 16:16 34 15421(4)
24(0534 |0624 |07:16 | 08:08 | 08:04 15:17 (4) | 08:38 14:59 (9)
|21:3¢  |20:38 | 1924 | 18:16 |16:224 13 15:30 (4) [16117 34  15:43 (4)
25(0535 |0626 | 07:17 | 08:10 | 08:06 15:17 (4) | 08:38 14:59 (9)
12133 |2034  |19:22 | 18:14 |16:23 14  15:31(4) [16:117 35 15:44 (4)
2610537 |0627  |07:19 | 08:12 | 08:07 15:17 (4) | 08:39 14:59 (9)
12131 |2082  |19:19 | 18:12 11622 15 1532(4) |1618 35 15:44 {4)
2710538 |0629 |07:21 | 08:14 | 08:09 15:17 (4) | 08:39 15:00 (9)
12130 |2029  |19:17 | 18:10 |16:21 16 15:33(4) 1619 35 15:45(4)
28| 05:40 | 06:31 |07:22 | 08:15 | 08:10 15:16 (4) | 08:3% 15:00 (9)
|21:28 | 20:27 |19:14 | 18:08 | 16:21 17 15:33 (4) | 16:20 36 154614)
29|0541 |0632  |07:24 | 08:17 | 08:12 15:17 (4) | 08:39 15:01 (9)
| 21:27 | 20:25 | 18:12 | 1806 | 16:20 17 15:34 (4) | 16:20 35 15461(4)
30|0543 |0634 |07:26 | 07:19 | 08:14 15:17 (4) | 08:39 15:01 (9)
12125 |2023  |19:10 | 17:04 |16:19 18 15:35(d) | 16:21 36 15:47 (d)
31[0545 0636 | 1 07:21 | 108:39 15:02 (9)
|2123  |2020 | | 17:02 | [16:22 36 15:48(4)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 307 | 232 | 510 | 1066
Red Sonnenscheinwahrsch. | | ] 0.34 | 0.32 | 0.20 | 0.15
Reduktion Betriebsdaver | | | 094 | 0.94 | 094 | 0.94
Reduktion Windrichtung | | | 068 | 0.70 | 0 | 0.70
Gesamte Reduktion | | | 0.22 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | | 67 | 48 | 67 | 102

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

99 /151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1027, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

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

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai 1Juni
110839 1502 (9) | 08:13 16:02{3) | 07:17 17:07 (2) | 0705 1855 (1) | 0558 | 05:12
11623 32 1546(4) 1711 23 16:25(3)|18:05 17 17:24 (2) | 2001 9 19:04(1)|2053 | 21:40
2108:39 1503 (9) | 08:11 16:02{3) | 07:14 17:08 (2) | 07:02 | 05:56 | 05:11
|16:24 33 1547(4)|1713 23 1625(3)|18:07 15 17:23(2) | 2003 12055  j21:42
3]08:39 15:05 (9) | 08:10 16:03(3) | 07:12 1710 (2) | 07:00 | 05:54 10510
|16:25 31 1548(4) |1714 21 16:24(3)]18:09 12 17:22(2) | 2004 12057 | 21:43
4108:39 1505 (9) | 08:08 16:04 (3) | 07:10 17:13 (2) | 0658 | 05:53 | 05:09
116:26 30 1548(4)[17:16 21 16:25(3) | 18:11 4 1717 (2) | 2006 12058 [21:44
5108:39 15106 (9) | 08:06 16:05 (3) | 07:08 | 0655 10551 |05:09
116:27 30 1549{4)[1718 19 16:24(3) [ 18:13 12008 12100 [2145
608:38 1507 (9) | 08:05 16:06 (3) | 07:05 | 0653 |05:49 | 05:08
|16:28 29 1549(4)|17:20 17 16:23(3)|18:15 120:10 12102 |21:46
7108:38 15:09 (9} | 08:03 16:07 (3) | 07:03 | 06:51 | 05:47 1 05:07
| 16:29 27 1550(4) | 17:22 15 16:22(3) | 18:16 |20:11 |21:03 |21:47
808:38 15:10 (9) | 08:01 16:08(3) | 07:01 | 06:48 | 05:45 | 05:07
|16:31 24 1550(4) 1724 11  16:20(3) | 18:18 12013 121:05 | 21:48
90837 1533 (4) | 07:59 106:58 | 06:46 10543 | 05:06
11632 18 1551 {4) | 17.26 118:20 12015 12107 |2148
10 | 08:37 1533 (4) | 07:58 1 06:56 | 06:44 10542 | 05:06
116:33 18 1551 (4) | 1728 118:22 12017 12108 |21:49
11 08:36 1543 (4) | 07:56 1 06:54 | 0641 10540 | 05:05
| 16:35 18 1551 (4) | 17:30 |18:24 | 20:18 |21:10 121:50
12| 08:36 1534 (4) | 0754 | 06:52 | 0639 | 05:38 | 05:05
| 16:36 17 1551 (4)|17:32 |118:26 | 2020 |21:12 121:51
1310835 1534 (4) | 0752 | 06:49 | 0637 | 05:36 | 05:05
|16:38 16 1550 (4) | 1733 11827 | 2022 12113 |21:51
14| 08:34 1536 (4) | 07:50 | 06:47 | 06:35 | 05:35 | 05:05
11639 15 1551 {4) | 1735 118:29 | 2024 12145 |2152
15| 08:33 1537 {4) | 07:48 106:45 | 0632 |05:33 | 05:04
|16:41 14 1551 (4) | 1737 11831 | 2025 12147 |21:58
16| 08:32 1537 (4) | 07:46 | 06:42 | 0630 10532 | 05:04
[16:42 13 1550 (4) | 17:39 118:33 12027 12118 |2158
17| 08:32 1538 (4} | 0744 | 06:40 | 0628 | 05:30 | 05:04
116:44 12 1550 (4) [17:41 118:34 | 2029 12120 |21:54
18 | 08:31 1540 (4) | 07:42 106:38 17:58 (1) | 0626 10529 | 05:04
| 16:46 9 1549 (4) | 17:43 11836 10 18:08 (1) | 2031 12121 |21:54
19 | 08:30 15:42 (4) | 07:40 106:35 17:56 (1) | 0623 10527 | 05:04
| 16:47 5 1547 (4) | 1745 118:38 15  18:11 (1) | 2082 121223 |21:54
20| 08:29 16:07 {3) | 07:38 17:14(2) | 06:33 17:53 (1) | 0621 105:26 | 05:04
| 16:49 7 16:14(3) | 1747 7 17:21(2)|18:40 19 1812(1)|2034 |21:24  |21:55
21]08:28 1605 (3) | 07:36 17-10(2) | 06:30 17:52 (1) | 06:19 10524 | 05:04
11651 12 16:17(3)|1749 13 17:23(2)[18:42 21 1813 (1) 2036 12126 |2155
22| 08:26 1604 (3) | 07:34 17:09 {2) | 06:28 17:62 (1) | 06:17 10523 | 05:04
11652 14 16:18(3)|1751 16 17:25(2) [18:43 22 18:14(1) 2038 12127 |2155
23|08:25 1603 (3) | 07:32 17-08 (2} | 06:26 17:50 (1) | 06:15 10522 |05:05
| 16:54 17 1620(3) | 1752 18 17:26(2) | 18:45 23 18:13(1)]2039 |21:28 |21:55
24| 08:24 16:02 (3) | 07:30 17.07 {2) | 06:28 17:50 (1) | 06:13 10520 | 05:05
|16:56 18 1620(3) (1754 20 1727(2)|18:47 24 1814 (1) | 2041 |21:30 | 21:55
25108:23 1602 (3) | 07:28 17:07 (2) | 08:21 17:50 (1) | 06:11 | 05:18 | 05:05
11658 20 1622(3)|1756 20 17:27(2)]1849 24 18:14(1)]|2043 12131 |21:55
26 | 08:21 1602 (3) | 07:25 17:06 (2) | 06:19 17:49 (1) | 06:08 10518 | 05:06
11700 21 1623{3)|1758 20 17:26(2) [18:50 24 18:13(1) 2045 12133 |2155
27| 08:20 1602 (3) | 07:23 17:08 (2} | 07:16 18:49 (1) | 0606 10517 | 05:06
117201 21 1623(3)|1800 21 17:27(2)[19:52 23  19:12(1) ]| 2046 12134 |2155
28108:19 16:01 (3) | 07:21 17:06 (2) | 07:14 18:49 (1) | 0604 10516 | 05:07
| 17:03 22 1623{3)]18.02 20 17:26(2) | 19:54 22 1911 (1) | 2048 | 21:35 |21:55
29|08:17 1602 (3) | 0719 17:06 (2) | 07:12 18:50 (1) | 06:02 105:15 | 05:07
117:05 22 1624(3)|1804 19 17:25(2) 1956 20 19:10 (1) | 2050 12137 |21:55
30 | 08:16 1601 (3) | 107:08 18:51 (1) | 06:00 10514 | 05:08
117:07 23 1624 (3)| 11957 18 1908 (1) | 2052 121:38 | 21:55
31]08:14 1602 (3) | 107:07 18:52 (1) | 10513 |
11708 23 1625(3)| 11959 14 19:08 (1) | |2139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 611 | 324 | 327 | 9 | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 | 0.28 | 0.35 | |
Reduktion Betriebsdaver | 084 | 0.94 1 0.94 | 0.94 | |
Reduktion Windrichtung | 0.70 | 0.71 | 0.68 | 0.68 | |
Gesamte Reduktion | 0.11 | 0.17 | 0.18 | 0.23 | |
Met.wahrsch.Beschattung | 65 | 54 | 59 | 2 | |

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

100/ 151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1027, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

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

der Matrix wiedergeg

Minuten mit Schatten

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

ben (Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110509 | 0546 | 06:37 10728 |07:23 108:45 15:16 (4)
12155 |2122  |20:18 | 19:07 | 17:00 116118 17 1533 (4)
2105:.09 | 0548 | 06:39 | 0729 | 07:25 |08:16 15:16 (4)
|21:54  |21:20 | 20:16 119:05 | 1658 11617 18 1534 (4)
3105:10 | 0548 | 06:41 1 07:31 | 07:26 15:42 (3) | 08:18 15:16 (4)
12154  |21:18  |20:14 | 19.03 | 16:56 4 1546(3) | 1617 18 1534 (4)
410511 |0551 | 0642 | 0733 | 07:28 15:38 (3) | 08:19 15:17 (4)
[2153  |21:16  |20:11 1 19:00 |16:54 12 15:50(3) 16116 18 1535 (4)
510512 0552 | 06:44 107:34 | 07:30 15:36 (3) | 08:21 14:56 (9)
[21:53  |21145 | 20:09 11858 |1652 15 1551 (3) | 1616 23 1535 (4)
6]0512  |0554 | 06:46 | 0736 | 07:32 15:35 (3) | 08:22 14:55 (9)
| 21:52 |121:13 |1 20:07 | 18:56 | 16:51 18  15:53(3) | 16:15 27 1536 (4)
710513 | 05:56 | 06:47 | 07:38 | 07:34 15:34 (3) | 08:23 1454 (9)
| 21:52 121:11 120:04 | 18:53 | 16:49 20 1554 (3) | 16:15 29 1536 (4)
810514 | 05:57 | 06:49 | 07:40 | 07:36 15:34 (3) | 08:25 1453 (9)
|21:51 |121:08 | 20:02 | 18:51 | 16:47 20 1554 (3) | 1614 30 1536 (4)
905:15 |1 05:59 | 06:51 | 07:41 | 07:38 15:33 (3) | 08:26 1454 (9)
12150  |21:07 | 20:00 | 18:49 |16:45 22 15:55(3) |1614 30 1537 (4)
10]05:16 | 06:01 | 06:52 | 07:43 17:46 (2) | 07:39 15:33 (3) | 08:27 1454 (9)
12150 |21:05 |19:57 | 18:46 8 1754(2)|1644 23 1556(3) |16:14 31 1587 (4)
110517 |0602 | 06:54 18:47 (1) | 07:45 17:43 (2) | 07:41 15:33 (3) | 08:28 14:53 (9)
| 21:49 |121:03 | 19:55 8 1855(1)| 1844 14 1757 (2) | 16:42 23 1556(3) | 16:14 33 1537 (4)
12]05:18 | 06:04 | 06:56 18.44 (1) | 0747 17:41(2) | 0743 15:33 (3) | 08:29 1453 (9)
|21:48 |21:01 ] 19:52 14 1858 (1) | 1842 16 1757 (2) | 16:41 23 1556(3) | 16:14 33 1538(4)
130520 | 06:06 | 06:57 1843 (1) | 0748 17:40 (2) | 07 45 15:33 (3) | 08:30 1454 (9)
|21:47  |2058  |[1950 17 19:00(1)|1840 18 1758(2)|16:39 23 1556(3)|16:13 33 1538(4)
14]0521  |0607 | 0659 18:40 (1) | 0750 17:39 (2) | 07:47 15:33 (3) | 08:31 1454 (9)
|2146  |2057 |1948 20 19.00(1) 1837 19 1758(2) 1637 28 1556(3) 16143 33 1538 (4)
15]0522  |06:08  |07:01 18:39 (1) | 0752 17:38 (2) | 07:48 15:34 (3) | 08:32 1454 (9)
|21:45 |2055 [19:45 22 19.01(1)[1835 21 1759(2)|16:36 22 1556(3)|16:14 34 1539 (4)
160523 |06:10 | 07:02 18:39 (1) | 07:54 17:38 (2) | 07:50 15:34 (3) | 08:33 14:55 (9)
|21:44 120:53 | 19:43 23 19:02(1)| 1833 21 1759 (2) | 16:35 22 1556i3)|16:14 33 1539 (4)
17| 05:24 | 06:12 | 07:04 18:37 (1) | 0756 17:38 (2) | 0752 15:35 (3) | 08:34 1455 (9)
121:43  |2051  |19:41 24 1901 (1) 1831 21 1759(2)|16:33 21 1556(3) |16:114 34 1540 {4)
1810526  |06:14 | 07:06 18:37 (1) | 0757 1738 (2) | 07:54 15:36 (3) | 08:34 1455 (9)
|21:42  |20:49  [1938 24 1901(1)[1828 20 1758(2)|1632 20 1556(3)|16:14 33 1539(4)
1910527  |0615 | 07:07 18:36 (1) | 0759 17:38 (2) | 0755 15:37 (3) | 08:35 1456 (9)
|21:41  |2047 |19:36 24 19:00(1)|1828 19 1758(2)|16:30 18 1555(3)|16:14 33 1540 (4)
2010528 | 0647 | 07:09 18:36 (1) | 08:01 17:39 (2) | 07:57 15:38 (3) | 08:36 1456 (9)
|21:33  |2045  |19:33 24 19.00(1)[1824 17 1756(2)|1629 17 1555(3)|16:15 35 1541 (4)
210530 0619 0711 18:37 (1) | 08:03 17:40 (2) | 07:59 15:40 (3) | 08:36 14:56 (9)
12138 |2043  [1981 22 1859(1)]1822 14 1754(2)[16:28 14 1554 (3)[16:15 35 1541 (4)
220531 |0621  |07:12 18:37 (1) | 08:04 17:41 (2) | 08:01 15:41 (3) | 08:37 14:57 (9)
12137 |20:41  |1929 20 1857(1)[1820 11 1752(2)|1627 12 1553(3)|16:16 35 1542 (4)
2310583 |0622  |07:14 18:38 (1) | 08:06 17:45 (2) | 08:02 15:44 (3) | 08:37 1457 (9)
|21:35 | 20:38 119:26 18 18:56 (1) | 18:18 4 17439(2)|16:26 7 15:51(3) | 16:16 35 1542 (4)
24(0534 |0624 |07:16 18:39 (1) | 0808 | 08:04 15:19 (4) | 08:38 1458 (9)
|21:3¢  |20:36 |1924 16 1855(1)|18:16 | 16:24 5 1524(4) [16:17 34 1543 (4)
25(0535 |0626 | 07:17 18:40 (1) | 08:10 | 08:06 15:18 (4) | 08:38 14:59 (9)
|21:33  |20:3¢  |19:22 12 1852(1)]18:14 | 16:23 9 1527(4) [16:17 33 1543 (4)
2610537 |0627  |07:19 | 08:12 | 08:07 15:17 (4) | 08:39 14:59 (9)
12131 |2082  |19:19 | 18:12 11622 12 15:29(4) | 1618 34 1544 (4)
2710538 |0629 |07:21 | 08:14 | 08:09 15:17 (4) | 08:39 1459 (9)
12130 |2029  |19:17 | 18:10 |16:21 13 15:30(4) | 16119 34 1544 (4)
28| 05:40 | 06:31 |07:22 | 08:15 | 08:10 15:16 (4) | 08:3% 15:00 (9)
|21:28 | 20:27 |19:14 | 18:08 | 16:21 14 15:30 (4) | 16:20 33 1544 (4)
29|0541 |0632  |07:24 | 08:17 | 08:12 15:16 (4) | 08:39 1501 (9)
| 21:27 | 20:25 | 18:12 | 1806 | 16:20 15 15:31 (4) | 16:20 33 1545 (4)
30|0543 |0634 |07:26 | 07:19 | 08:14 15:16 (4) | 08:39 1501 (9)
12125  |2023  |19:10 | 17:04 |16:19 16 15:32(d) |16:21 34 1546 (4)
31[0544 0636 | 1 07:21 | 108:39 1502 (9)
|2123  |2020 | | 17:02 | [16:22 32 1546 (4)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 288 | 223 | 483 | 947
Red.Sonnenscheinwahrsch, | | | 0.34 | 0.32 | 020 | 0.15
Reduktion Betriebsdaver | | | 094 | 0.94 | 094 | 094
Reduktion Windrichtung | | | 068 | 0.70 | 0 | 070
Gesamte Reduktion | | | 0.22 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | | 63 | 47 | 61 | a1

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1025, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai 1Juni
110839 15.18 (9) | 08:13 16:31 (3) | 07:17 17:34 {2) | 0705 1947 (1) | 0558 | 05:12
11623 20 1538(9) |17:11 3 16:34(3) | 18:05 4 17:38(2)|2001 16 19:33(1)|20:53  |21:40
2108:39 15:19 (9) | 08:11 16:27 (3) | 07:14 17:30 (2) | 0702 19:15 (1) | 05:56 | 05:11
[16:24 20 1539(9)]17:13 11 1638(3)|18:07 12 1742(2)|2003 19 1934 (1)|2055 |21:42
308:39 15:19 (9) | 08:10 16:25(3) | 07:12 17:28 (2) | 07:00 19:13 (1) | 05:54 10510
116225 21 1540(9) |1714 15 16:40(3)|18:09 16 17.44(2)|2004 21 1934 (1) |2057 |21:43
4108:39 15:19(9) | 08:08 16:24 (3) | 07:10 17:26 (2) | 0658 19:13 (1) | 05:53 | 05:09
116:26 23 1552(4)|17:16 18 16:42(3)[18:11 18 17:44(2)[2006 22 1935(1)|2058  |21:44
5]08:39 1520 (9) | 08:06 16:23 (3} | 07:08 17:26 (2) | 0655 1912 (1) | 0551 | 05:09
116:27 26 1554{4)[1718 20 1643(3)[18:13 19 17:45(2)|2008 24 1936(1)|21:00 |21:45
6]08:38 15:19 (9) | 08:05 16:22(3) | 07:05 17:25 (2) | 0653 19:12 (1) | 0548 | 0508
| 16:28 29 1555(4) | 17:20 22 16:44(3)]18:15 21 1746 (2) | 20:10 24 1936(1)|21:02 |21:486
7108:38 1520 (9) | 08:03 16:22 {3) | 07:03 17:24 (2) | 0651 19:11 (1) | 05:47 1 05:07
| 16:29 31 1557 (4) | 17:22 23 1645(3)|18:16 21 17:45(2) | 20:11 24 1935(1)|21:03 |21:47
808:38 1520 (9) | 08:01 16:21 (3) | 07:01 17:24 (2) | 0648 19:11 (1) | 05:45 | 05:07
|16:31 33 1558(4) (1724 24 16.45(3) 1818 21 17:45(2)|2013 24 1935(1)|21.05 |21:48
90837 1521 (9) | 07:59 1621 (3) | 06:58 17:24 (2) | 0646 19:11 (1) | 0543 | 05:06
11632 34 16001{4)[17:26 24 1645(3) (1820 21 1745(2)|2015 24 1935(1)|21.07 |21:48
10 | 08:37 1521 (9) | 0758 1621 (3) | 06:56 1724 (2) | 06:44 19:10 (1) | 0542 | 05:06
116:33 37 1601(4) (1728 25 16:46(3)[18:22 20 17.44(2)|2017 23 1933(1)|21:08 |21:49
11 08:36 1521 (9) | 07:56 16:21 (3} | 06:54 17:25 (2) | 06:41 19:11 (1) | 05:40 | 05:05
| 16:35 38 1602(4) | 17:30 25 1646(3)|18:24 19 1744 (2) | 20118 22 1933(1)|21:10 121:50
12| 08:36 1521 (9) | 07:54 16:21(3) | 06:52 17:25 (2) | 0639 19:12 (1) | 05:38 | 05:05
| 16:36 39 1603{4)]17:32 25 16:46(3)]|18:26 17 1742 (2) | 2020 20 1932(1)|21:12 121:51
1310835 1522 (9) | 07:52 16:21(3) | 06:49 1726 (2) | 0637 19:13 (1) | 05:36 | 05:05
|16:38 40 1604(4)[17:33 24 1645(3)|1827 14 17:40(2)|2022 17 19:30(1)|2113  |21:51
14| 08:34 1523 (9) | 07:50 16:22 (3} | 06:47 17:29 (2) | 0635 19:15 (1) | 05:35 | 05:05
116:38 41 1605(4) 1735 23 16:45(3)|18:29 9 1738(2)|2024 14 1929(1)|21:15  |2152
15| 08:33 1523 (9) | 07:48 16:22 (3) | 06:45 | 0632 1917 (1) | 05:33 | 05:04
|16:41 42 1606 (4) | 1737 22 16:44(3) | 18:31 | 2025 8 1925(1)|2147  |21:53
16| 08:32 1523 (9) | 07:46 16:23 (3) | 06:42 | 0630 10532 | 05:04
[16:42 41 1606(4)|17:39 21 16:44(3)| 1833 | 2027 12118 |2158
17| 08:32 1524 (9) | 0744 16:24 (3} | 06:40 | 0628 | 05:30 | 05:04
|16:44 40 1606(4) [17:41 19 16:43(3)|18:34 | 2029 12120 |21:54
18 | 08:31 1524 (9) | 07:42 16:26 (3) | 06:38 | 0626 10529 | 05:04
|1646 42 1607(4)|1743 15 16:41(3) | 18:36 | 2031 12121 |21:54
19 | 08:30 1525 (9) | 07:40 16:29 (3) | 06:35 | 0623 10527 | 05:04
|16:47 40 1607 (4)|1745 10 16:39(3) | 18:38 | 2032 12123 |21:54
20 08:29 1526 (9) | 07:38 | 06:33 | 0621 | 05:26 | 05:04
|16:49 40 1608 (4) | 1747 118:40 | 2034 |21:24  |21:55
21]08:28 1528 (9) | 07:36 106:30 10619 10524 | 0504
11651 37 1608 (4) | 1749 118:42 | 2036 12126 |21:55
22| 08:26 1528 {9) | 07:34 106:28 | 06:17 10523 | 05:05
116552 35 1608 {4) | 17:51 118:43 12038 12127 |21:55
23 08:25 1540 (9) | 07:32 106:26 | 06:15 10522 |05:05
| 16:54 32 1608(4) 1752 118:45 | 2039 |21:28 |21:55
24| 08:24 1531 (9) | 07:30 106:23 | 06:13 10520 |05:05
|16:56 28 1607 (4) | 1754 | 18:47 | 20:41 |21:30 | 21:55
25108:23 1534 (9) | 07:28 | 06:21 | 06:11 | 05:18 | 05:05
|16:58 22 1607 (4) | 1756 118:49 | 2043 12131 |2155
26 | 08:21 1553 {4) | 07:25 106:19 | 0608 10518 | 05:06
[17:00 14 1607 (4) | 1758 118:50 | 2045 12133 |21:55
27| 08:20 1554 {4) | 0723 107:16 | 0606 10517 | 05:06
117:01 12 1606 (4) | 18:00 119:52 | 2046 12134 |2155
28]08:19 15:56 (4) | 07:21 1 07:14 | 06:04 | 05:16 | 05:07
| 17:03 7 1603 (4) |18:.02 119:54 | 20:48 | 21:35 |21:55
29|08:17 10718 107:12 | 06:02 105:15 | 05:07
| 17:05 118:04 119:56 | 2050 12137 |21:55
30| 08:16 | 107:09 | 06:00 10514 | 05:08
117:07 | 119:57 | 2052 121:38 | 21:55
31]08:14 | 107:07 1919 (1) | 10513 |
|17:08 | 11859 11 19:30(1) | |2139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 864 | 369 | 243 | 302 | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 | 0.28 | 0.35 | |
Reduktion Betriebsdaver | 084 | 0.94 1 0.94 | 0.94 | |
Reduktion Windrichtung | 0.70 | 0.72 | 0.68 | 0.66 | |
Gesamte Reduktion | 011 | 017 | 0.18 | 0.22 | |
Met.wahrsch.Beschattung | 91 | 62 | 44 | 67 | |

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

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1025, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

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

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

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juli |August |September |Oktober |November |Dezember
110509 |0546 | 06:37 19:10 (1) | 07:28 18:05 (2) | 0723 1550 (3) | 08:15 15:03 (9)
|21:55  |21:22 12048 22 19:32(1)|19:07 16 18:21(2) (1700 25 1615(3)|16:18 39 1545 (4)
2105:09 | 0548 | 06:39 18:09 (1) | 07:29 18:04 {2) | 07:25 1550 (3) | 08:16 15:04 (9)
|21:54  |21:20 12016 23 1932(1)[19:05 18 1822{2) |1658 25 16:15(3)]16:17 38 1545 (4)
3105:10 | 0548 | 06:41 19:09 (1) | 07:31 18:02 (2) | 07:26 1550 (3) | 08:18 15:04 (9)
|21:54  |21:18 12014 24 1933(1)[19:03 20 1822(2) |1656 25 16:15(3)[16:17 37 1544 (4)
4|05:11 | 0551 1 06:42 19:08 (1) | 07:33 18:01 {2) | 07:28 1551 (3} | 08:19 15:05 (9)
[21:53  |21:16 12041 24 1932(1)[19:00 21 1822{2) |1654 24 16:15(3)]|16:16 85 1544 (4)
510512  |0552 | 06:44 19:08 (1) | 07:34 18:01 {2) | 07:30 1551 (3) | 08:21 15:05 (9)
[21:53  |2115 12009 24 1932(1)[1858 21 1822(2) |1652 23 16:14{3)|16:16 33 1543 (4)
6]0512 | 0554 | 06:46 1907 (1) | 07:36 18:01 (2) | 0732 1552 (3) | 08:22 15.06 (9)
12152 |21:13 12007 24 1931(1)|1856 21 1822{2) [1651 21 1613(3)]|16:15 31 1543 (4)
710513 | 05:56 | 06:47 19.07 (1) | 07:38 18:00 {2) | 07:34 1553 (3) | 08:23 15:06 (9)
| 21:52 121:11 | 20:04 24 1931(1)] 1853 21 18:21(2) | 1649 20 16:13(3) | 16:15 29 1542 (4)
810514 | 05:57 | 06:48 18:08 (1) | 07:40 18:00 {2) | 07:36 15:54 {3) | 08:25 15:07 (9)
12151 |21:09 12002 22 1930(1)[1851 20 1820(2) |1647 18 16:12(3)|16:14 26 1541 (4)
9[0515 |0559 10651 19:07 (1) | 07:41 18:01 (2) | 0738 1556 (3) | 0B:26 15:08 (9)
12150  |21:07 12000 21 1928(1)|18:49 19 18:20{2) [1645 14 16:10(3)|16:14 24 1542 (4)
10]05:16 | 06:01 | 06:52 19:09(1) | 07:43 18:02 {2) | 07:39 15:58 (3} | 08:27 15:09 (9)
12150 | 21:05 11957 18 1927(1)|18:46 17 18:19{2) [1644 10 1608(3)[16:14 20 1529(9)
11105117 | 06:02 | 06:54 18:09 (1) | 07:45 18:03 (2) | 07:41 | 08:28 15:08 (9)
| 21:49 |121:03 119555 16 19:25(1) | 18:44 14 18:17(2) | 1642 |16:14 20 1529 (9)
12]05:18 | 06:04 | 06:56 19:11(1) | 07:47 18:04 (2) | 0743 |08:29 15:10 (9)
|21:48 |21:01 | 19:52 12 19:23(1) | 18:42 10 18:14(2) | 1641 |16:14 19 15:29 (9)
13| 05:20 | 06:06 | 06:57 | 07:48 | 0745 | 08:30 15:10(9)
|21:47 | 20:59 119:50 | 18:40 11639 [16:13 19 15:29 (9)
1410521 | 06:07 106559 1 07:50 107:47 1 08:31 1511 (9}
|21:46 | 20.57 119:48 1 18:37 11637 11643 19 1530 (9)
15]0522 | 06:09 | 07:01 | 07:52 107:48 1529 (4) | 08:32 1511 (9)
|21:45 | 2055 | 19:45 1 18:35 11636 7 1536(4)|16:14 19 1530(9)
1610523  |0611 107:02 1 07:54 10750 1527 (4) | 08:33 15:12 (9)
|21:44 120:53 | 19:43 1 18:33 11635 12 1539 (4)|16:14 19 1531 (9)
17| 05:24 | 06:12 | 07:04 | 07:56 | 0752 1526 (4} | 08:34 15:13 (9)
|21:43 | 2051 119:41 [18:31 11633 14 1540 (4) [16:14 18 15:31(9)
180526 | 06:14 | 07:06 | 07:57 107:54 1508 {9) | 08:34 15:13 (9)
|21:42 | 2049 119:38 | 18:29 11632 23 1541(4)|16:14 18 15:31(9)
19(0527 | 06:16 107:07 1 07:59 10755 1506 (9) | 08:35 1514 (9)
12141 |20:47 |1 19:36 | 18:26 11630 28 1542 (4)|16:14 17 1531 (9)
2010528 | 0647 107:09 1 08:01 10757 1505 (9) | 08:36 15.15 (9)
|21:33 | 2045 |19:33 | 18:24 11629 32 1543(4)|16:15 17 1532(9)
21]05:30 106:19 10711 |1 08:03 10759 15:04 (9) | 08:36 15:15 (9)
| 21:38 | 20.43 | 19:31 | 18:22 |16:28 35 1544 (4)|16:15 17 15:32 (9)
22(0531  |06:21 10712 | 08:04 108:01 1504 {9) | 08:37 15:16 (9)
12137 | 20:41 [119:29 1 18:20 11627 37 1544 (4)|16:146 17 1533 (9)
2310533 | 0622 107:14 108:06 17:02 (3) | 08:02 1503 (9) | 08:37 15:16 (9)
|21:35 | 20:38 | 19:26 [18:18 3 17:05(3) | 1626 40 1545(4)|16:16 17 15:33(9)
240534 |06:24 | 07:16 | 08:08 16:57 {3) | 08:04 1502 (9) | 08:38 1517 (9)
|21:34 | 20:38 | 19:24 |18:16 12 17:09(3) | 1626 40 1544 (4)[16:17 17 1534 (9)
250585 | 0626 |107:47 | 08:10 16:55 (3} | 08:06 1502 (9) | 08:38 1517 (9)
121:33  |20:34 119:22 118:14 16 17:11(3) [1623 41 1545(4) [16:17 18 15:35(9)
2610537 | 0627 107:19 1 08:12 16:53 (3) | 0807 1503 (9) | 08:39 1517 (9)
12131 |2032 11919 [18:12 19 17:12(3) |1622 40 1545(4)|16:148 18 1535(9)
2710538 | 0629 j07:21 | 08:14 16:52 (3) | 08:09 1503 (9) | 08:39 1517 (9)
12130 | 20:29 11947 [18:10 21 17:13(3) [1621 41  1546(4)|16:19 18 15:35(9)
28| 05:40 | 06:31 19:18 (1) | 07:22 | 08:15 16:51 (3) | 08:10 1502 {9) | 08:39 15:17 (9)
|21:28 | 20:27 9 19:27(1) 19114 | 18:08 23 17114 (3) | 1621 41  1545(4) |16:20 19  15:36 (9)
29|0541  |06:32 19:15 (1) | 07:24 18:10(2) | 08:17 16:51 (3) | 08:12 1503 (9) | 08:39 1518 (9)
| 21:27 | 20:25 15 19:30 (1) | 1912 6 18:16(2) | 18:06 24 17:15(3) | 16220 a1 15:45 (4) | 16:20 19 15:37 (9)
30|0543 | 0634 19:13 (1) | 07:26 1807 (2) | 07:19 15:50 (3) | 08:14 1504 (9) | 08:39 15:18 (9)
12125 2023 17 19:30(1)[19:10 12 18:19(2)|17.04 25 16:15(3)|16:19 40 1546 (4)|1621 19 15:37(9)
31[0545 | 0636 19:12(1) | 107:21 15:50 (3) | 108:39 1518 (9)
|21:23  [2020 20 19:32(1) | 117:02 25 16:15(3) | |1622 20 1538 (9)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | 61 [} 272 | 388 | 7 | 696
Red.Sonnenscheinwahrsch, | | 0.40 I 0.34 I 032 | 0.20 1 0.15
Reduktion Betriebsdaver | | 094 I 0.84 | 084 | 094 ] 0.94
Reduktion Windrichlurg | | 066 | 0.66 | 0.70 | 0.7 | 0.70
Gesamte Reduktion | | 0.25 | 0.21 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | 15 | 58 | 80 | 94 | 67
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DEWI-GER-WP15-04513-02.01

DEWI

1025, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3

Tage zwischen Berechnungen 1Tag

Berechnungszeitsprung 1 Minute

|Januar
110839
| 16:23 23
2]08:3%
|16:24 25
310839
|16:25 28
4]08:39
| 16:26 29
5108:39
| 16:27 31
608:38
| 16:28 33
710838
| 16:29 35
8]08:38
| 16:31 a7
90837
11632 38
10| 08:37
11633 38
11]08:36
| 16:35 39
12 | 08:36
| 16:36 40
13 08:35
| 16:38 40
14| 08:34
11639 40
15| 08:33
|16:41 39
16 | 08:32
| 16:42 40
17| 08:32
| 16:44 39
18 | 08:31
| 16:46 37
19| 08:30
|16:47 36
20 08:29
| 16:49 34
21]08:28
| 16:51 32
22| 08:26
11652 27
23|08:25
| 16:54 20
24| 08:24
|1656 15
25)08:23
11658 13
26 | 08:21
117.00 10
27| 08:20
| 17:01 6
28|08:19
| 17:03
29|08:17
| 17:05
30| 08:16
117:07
31]08:14
11708 10
Sonnenscheinstunden | 255
astr.max.mdgl.Beschallung | 834
Red Sonnenscheinwahrsch. | 0.16
Reduktion Betriebsdauer | 084
Reduktion Wirdrichturg | 0.70
Gesamte Reduktion | 0.11
Met.wahrsch.Beschattung | 88

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

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

|Februar

15:15 (9) | 08:13
15:49 (4) [17:11 15
15:16 (9) | 08:11
1550 (4) [17:18 17
15:16 (9) | 08:10
1552 (4) [17:14 19
15:16 (9) | 08:08
1552 (4) 1716 21
15:17 (9) | 08:06
1554 (4) | 1718 22
15:17 (9) | 08:05
1555 (4) |1720 23
15:17 (9) | 08:03
1557 (4) | 1722 24
15:17 (9) | 08:01
1558 (4) [17:24 24
15:18 (9} | 0759
1600 (4) | 1726 25
15:19(9) | 0758
1601 (4) | 1728 24
15:19 (9) | 07:56
1601 (4) 11730 24
15:19 (9) | 07:54
1602(4)11732 23
15:19 (9) | 07:52
1602(4) 11733 23
1521 (9} | 07:50
16:04 (4) [1735 21
1522 (9) | 07:48
16.:04 (4) [1737 19
1521 (9) | 07:46
16:04 (4) 11739 18
1522 (9) | 0744
1604 (4) [1741 1
1523 (9) | 07:42
16:05 (4) | 17:43 1
1524 (9) | 07:40
16:05 (4) | 17:45
1526 (9) | 07:38
16:06 (4) | 17:47
1527 (9) | 07:36
1606 (4) | 17:49
1529 (9) | 07:34
1605 (4) | 1751
1532 (9) | 07:32
1605 (4) | 1752
15:49 (4) | 07:30
16:04 (4) [ 17:54
15:51 (4} | 07:28
16:04 (4) | 1756
1553 (4) | 07:25
16:03 (4) [ 17:58
1556 (4) | 07:23
1601 (4) | 18:00
107:21
11802
|07:19
11804 10

|
|
1625 (3) |
1635 (3) |
| 285
| 362
I 0.25
I 0.94
| 0.7
| 017
| 61

16:22 (3} | 07:17
16:37 (3) | 18:05
16:21(3) | 07:14
16:38(3) | 18:07
16:20 (3) | 07:12
16:39 (3) | 18:09
16:20 {3} | 07:10
16:41 (3) | 18:11
16:19 (3} | 07:08
16:41(3) [ 18:13
16:19(3) | 07:05
16:42(3} 1 18:15
16:18 (3) | 07:03
16:42(3) | 18:16
16:18 (3) | 07:01
16:42 (3) | 18:18
16:18 (3) | 06:58
16:43(3) | 18:20
16:18 (3) | 06:56
16:42(3) | 18:22
16:18 (3} | 06:54
16:42 (3) | 18:24
16:19(3) | 06:52
16:42(3) | 18:26
16:19 (3) | 06:49
16:42(3) | 18:27
16:20 (3} | 06:47
16:41(3) | 18:29
16:21(3) | 06:45
16:40 (3) | 18:31
16:23 (3) | 06:42
16:39(3) | 18:33
16:25 (3} | 06:40
16:36 (3) | 18:34
16:30 (3) | 06:38
16:31(3) | 18:36
| 06:35
| 18:38
| 06:33
| 18:40
1 06:30
| 18:42
| 08:28
|1 18:43
| 06:26
118:45
| 068:23
| 18:47
| 06:21
| 18:49
| 06:19
118:50
| 07:16
119:52
107:14
| 19:54
17:28(2) | 07:12
17:38(2) | 19:56
107:08
119:57
| 07:07

15

17

18

21

21

21

21

|April

17:25 (2) | 07:05
17:40 (2) | 2001
17:24 (2) | 07:02
17:41 (2) | 2003
17:23 2) | 07:00
17:42 (2) | 2004
17:22 (2) | 0658
17:42 (2) | 2006
17:22 (2) | 0655
17:43 (2) | 2008
17:22 (2) | 0653
17:43 (2 | 20:10
17:21 2) | 06:51
17:42 (2) | 20:11
17:21 2) | 06:48
17:42 (2) | 2013
17:22 (2) | 0646
17:41 (2) [ 2015
17:22 (2) | 06:44
17:39 (2) | 2017
17:24 (2) | 06:41
17:38 (2) | 2018
17:25 2) | 0639
17:35 (2) | 2020

| 0637

| 2022

| 0635

| 2024

| 0632

| 2025

| 0630

| 2027

| 0628

19:16 (1) | 06:02
19:27 (1) | 2050
1913 (1) | 06:00
19:30 (1) | 2052
19:11 (1) |

19:30 (1) |

47

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

21
23
23
25
25
24
23
23
21

19

12

258
0.35
0.94
0.66
0.22

57

19:10 (1) | 05:58
1931 (1) | 20:53
19:09 (1) | 0556
19:32 (1) | 2055
19:08 (1) | 05:54
1931 (1) | 20.57
19:07 (1) | 0553
1932 (1) | 2058
19:07 (1) | 0551
1932 (1) | 21:00
19:08 (1) | 05:49
19:32 (1) | 21:02
19:07 (1) | 05:47
19:30 (1) | 21:03
1907 (1) | 05:45
19:30 (1) | 21:05
19:08 (1) | 05:43
1929 (1) | 21:07
19:08 (1) | 0542
1927 (1) | 21:08
19:10 (1) | 05:40
19:26 (1) | 21:10
19:12 (1) | 05:38
1924 (1) | 2112
19:16 (1) | 05:36
19:19 (1) | 2113

105:35

12115

| 0533

12117

| 05:32

12118

10530

5:18

5:17

1:37

(Sommerzeit wie Bezugsjahr):

|Juni

105:12
| 21:40
] 05:11
j21:42
105:10

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1025, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

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

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

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
JJuli |August |September |Oktober |November |Dezember
110509 |0546 | 06:37 1908 (1) | 07:28 18:06 (2) | 0723 1548 (3) | 08:15 1501 (9)
|21:55  |21:22 12048 17 19:25(1) | 19:07 8 18:14(2) 1700 24 16:12(3)|16:18 40 1544 (4)
2105:09 | 0548 | 06:39 18:07 (1) | 07:29 18:03 {2) | 07:25 1547 (3) | 08:16 15:02 (9)
|21:54  |21:20 [20:16 19 19:26(1)[19:05 13 18:16(2) | 1658 25 16:12(3)|16:17 39 1544 (4)
3105:10 | 05:48 | 06:41 19:.06 (1) | 07:31 18:00 {2) | 07:26 1547 (3) | 08:18 15:02 (9)
|21:54  |21:18 12044 21 19:27(1)[19:03 17 18:17(2) |1656 25 16:12(3)[16:17 38 1544 (4)
410511 | 0551 1 06:42 19:04 (1) | 07:33 17:59 {2) | 07:28 15:48 (3) | 08:19 15:03 (9)
[21:53  |21:16 12041 23 1927(1)[19:00 19 18:18{2) 1654 24 16:12(3)]|16:116 87 1544 (4)
510512  |0552 | 06:44 19:04 (1) | 07:34 17:58 (2) | 07:30 15:48 (3) | 08:21 15:02 (9)
[21:53  |2115 12009 23 1927(1)[1858 20 18:18(2) |1652 24 16:12{3)]|16:116 87 1543 (4)
6]0512 | 0554 | 06:46 1903 (1) | 07:36 17:58 (2) | 07:32 15:48 (3) | 08:22 1504 (9)
12152 |21:13 12007 24 1927(1)|1856 21 18:19{2) [1651 23 1611(3)|16:15 34 1543 (4)
710513 | 05:56 | 06:47 19:02 (1) | 07:38 17:57 {2) | 07:34 1549 (3) | 08:23 15:04 (9)
| 21:52 121:11 | 20:04 25 1927(1)]1853 21 18:18(2) | 1649 22 16:11(3) | 16:15 33 1542 (4)
810514 | 05:57 | 06:48 18:03 (1) | 07:40 17:56 {2) | 07:36 15:50 {3) | 08:25 15:04 (8)
12151 |21:09 12002 24 1927(1)[1851 22 18:18(2) |1647 20 16:10(3)]16:14 31 1541 (4)
9[0515 |0559 | 0651 19:02 (1) | 07:41 17:57 (2) | 0738 1551 (3) | 08:26 15:05 (9)
12150  |21:07 12000 24 1926(1)|18:49 20 1817{2) [1645 19 16:10(3)[16:14 30 1542 (4)
1010516 | 06:01 | 08:52 19:02 (1) | 07:43 17:57 (2) | 07:39 1552 (3) | 08:27 15.05 (9)
12150 | 21:05 11957 23 1925(1) | 18:46 20 18:17{(2) [1644 17 1609(3) [16:14 28 1541 (4)
1110517 | 06:02 | 06:54 19:02 (1) | 07:45 17:58 (2) | 07:41 1553 (3) | 08:28 15:08 (9)
| 21:49 |121:03 119555 21 19:23(1) | 1844 18 18:16(2) | 1642 14 1607 (3) | 16:14 26 1541 (4)
1205:18 | 06:04 | 06:56 19.03 (1) | 07:47 17:58 {2) | 07:43 1556 (3) | 08:29 15:06 (9)
|21:48 |21:01 | 19:52 19 19:22(1) | 18:42 16 18:14 (2) | 1641 9 1605(3)|16:14 23 1540 (4)
130520 | 06:06 | 06:57 18:04 (1) | 07:48 17:59 (2) | 0745 | 08:30 15:07 (9)
|21:47 | 20:59 11950 17 19:21(1)|1840 13 18:12(2) | 1639 [16:13 21 15:28(9)
14]0521  |06:07 1 06:59 19:06 (1) | 07:50 18:02 (2) | 07:47 | 08:31 15:07 (9}
|21:46 | 20.57 119:48 12 19:18(1) | 18:37 7 18:09{2) | 1637 11613 21 1528 (9)
15| 05:22 | 06:08 | 07:01 19:10(1) | 07:52 | 0748 | 08:32 15:08 (9)
|21:45 | 2055 | 19:45 4 19:14(1)| 1835 11636 |16:14 20 15:28(9)
16|05:23 | 06:11 107:02 | 07:54 10750 1528 (4) | 08:33 15:08 (9)
|21:44 120:53 | 19:43 1 18:33 11635 6 1534 (4)[16:14 20 15:29 (9)
17| 05:24 | 06:12 | 07:04 | 07:56 | 0752 1526 (4} | 08:34 15:09 (9)
|21:43 | 2051 119:41 [18:31 11633 10 1536{4)|16:14 20 1529 (9)
180526 | 06:14 1 07:06 | 07:57 107:54 1525 {4) | 08:34 15:09 (9)
|21:42 | 2049 119:38 | 18:29 11632 13 1538(4)[16:14 20 1529(9)
19(0527 | 06:16 107:07 1 07:59 10755 1524 (4) | 08:35 15:10 (9)
12141 |20:47 |1 19:36 | 18:26 11630 15 1539 (4)|16:14 20 15:30(9)
2010528 | 0817 107:09 1 08:01 10757 1507 (9) | 08:36 1511 (9)
|21:33 | 2045 |19:33 | 18:24 11629 20 1540(4)|16:15 20 15:31(9)
2110530 | 06:19 107:11 1 08:03 10759 1505 (9) | 08:36 15:11 (9)
| 21:38 | 20.43 | 19:31 | 18:22 |16:28 27 1541 (4) | 16:15 20 15:31 (9)
2210531 | 06:21 107:12 | 08:04 108:01 1503 {9) | 08:37 15:12 (9)
12137 | 20:41 [119:29 1 18:20 11627 31 1542(4)|16:146 20 1532(9)
2310533 | 0622 107:14 | 08:06 | 08:02 1503 (9) | 08:37 15:12 (9)
|21:35 | 20:38 | 19:26 [18:18 11626 34 1543(4)|16:16 20 15:32(9)
240534 |06:24 | 07:16 | 08:08 108:04 1501 (9) | 08:38 15113 (9)
|21:34 | 20:38 | 19:24 | 18:16 116256 36 1542(4)[16:17 20 15:33(9)
250585 | 0626 |107:47 | 08:10 16:57 (3) | 08:06 1501 (9) | 08:38 1513 (9)
121:33  |20:34 |19:22 | 18:14 6 17:03(3) |1623 37 1543(4)[16:17 20 15:33(9)
26|0537 | 0627 107:19 1 08:12 16:54 (3) | 0807 1501 (9) | 08:39 1513 (9)
12131 |2032 11919 [18:12 13 1707(3) |1622 39 1543(4)|16148 20 1533 (9)
2710538 | 0629 j07:21 | 08:14 16:52 (3) | 08:09 1501 (9) | 08:39 1514 (9)
12130 | 20:29 11947 11810 16 17:08(3) |1621 40 1544 {4)|16149 20 1534 (9)
28| 05:40 | 06:31 |07:22 | 08:15 16:50 (3) | 08:10 1501 {9) | 08:39 15:14 (9)
|21:28 | 20:27 | 19114 | 18:08 20 17:10{3) | 1621 39 1543(4)|16:20 20 1534 (9)
29|0541  |06:32 |07:24 | 08:17 16:49 (3) | 08:12 1501 (9) | 08:39 1514 (9)
| 21:27 | 20:25 11912 | 18:06 21 17:10 (3) | 16:20 40 1544 (4) | 168:20 21 15:35 (9)
30|0543 | 0634 19:15 (1) | 07:26 | 07:19 15:49 (3) | 08:14 1502 (9) | 08:39 1515 (9)
j2125  |20:23 5 19:20(1)[19:10 [17:04 22 16:11(3) 1619 39 1544 (4)[1621 20 15:35(9)
31[0545 | 0636 19:11 (1) | 107:21 15:48 (3) | 108:39 1515 (9)
|21:23  [2020 13 19:24 (1) | 117:02 24 16:12(3) | [1622 23 1549 (4)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | 18 [} 296 | 357 | 672 | 782
Red.Sonnenscheinwahrsch, | | 0.40 I 0.34 | 032 | 0.20 1 0.15
Reduktion Betriebsdaver | | 094 I 0.84 | 084 | 094 ] 0.94
Reduktion Windrichlurg | | 066 | 0.66 | 0.70 | 0.7 | 0.70
Gesamte Reduktion | | 0.25 | 0.21 | 0.21 | 0.13 | 0.10
Met.wahrsch Beschatturg | | 5 | 64 | 74 | 88 | 7%
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DEWI-GER-WP15-04513-02.01

DEWI

1030, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai 1Juni
110839 1516 (9) | 08:13 16:21(3) | 07:17 17:23 (2) | 0705 19:06 (1) | 0558 | 05:12
|16:23 24 1549(4) [17:11 16 1637(3) 1805 17 17:40(2) |2001 23 19:29(1)| 2053  |21:40
2108:39 15:17 (9) | 08:11 16:20 (3) | 07:14 17:22 (2) | 0702 19:06 (1) | 05:56 | 05:11
|16:24 25 1550(4)|17:13 18 1638(3)|18:07 19 17:41(2)|2003 24 1930(1)|2055 |21:42
308:39 15:18 (9) | 08:10 16:19(3) | 07:12 17:21 (2) | 07:00 19:05 (1) | 05:54 105:10
|16:25 27 1552{4) 1714 20 16:39(3)|18:09 20 17.41(2)|2004 24 19:29(1)|2057 |21:43
4108:39 1517 (9) | 08:08 16:19(3) | 07:10 17:20 (2) | 0658 19:05 (1) | 0553 | 05:09
116:26 29 1552{4)|17:16 22 16:41(3)[18:11 21 17:41(2)[2006 24 1929(1)|2058  |21:44
5108:39 15:18 (9) | 0B:06 16:19(3) | 07:08 17:20 (2) | 06555 1905 (1) | 0551 | 05:09
116:27 30 1554{4)|1718 22 16:41(3)[18:13 21 17:41(2)|2008 23 1928(1)|2100 |21:45
608:38 15:18 (9) | 08:05 16:18(3) | 07:05 17:20 (2) | 0653 19:06 (1) | 0549 | 05:08
|16:28 32 1555(4)|17:20 23 1641(3) 1815 21 1741(2)|20:10 22 1928(1)|21:02 |21:46
7108:38 15:19 (9) | 08:03 16:18 (3) | 07:03 17:20 (2) | 0651 19:05 (1) | 05:47 1 05:07
| 16:29 33 1557 (4)|17:22 24 1642(3)|18:16 20 17:40(2) | 20:11 21 1926(1)|21:03 |21:47
808:38 15:19(9) | 08:01 16:18(3) | 07:01 17:21 (2) | 0648 19:06 (1) | 05:45 | 05:07
116:31 35 1558(4) 11724 24 16:42(3)|18:18 18 17:39(2)|2013 19 1925(1)|21.05 |21:48
90837 1520 (9) | 07:59 1618 (3) | 06:58 17:22 2) | 06:46 19:08 (1) | 0543 | 05:06
116:32 36 1600(4)|17:26 24 16:42(3)[18:20 16 17:38(2)[2015 16 1924(1)]|21:07 |21:48
10 | 08:37 1520 (9) | 07:58 16:18 (3) | 06:56 17:22 (2) | 06:44 19:09 (1) | 0542 | 05:06
116:33 38 1601(4)|1728 24 16:42(3)[18:22 14 17:36(2) 2017 11 1920 (1)|21:08  |21:49
11 08:36 1520 (9) | 07:56 16:18 (3} | 06:54 17:25 (2) | 06:41 10540 | 05:05
| 16:35 38 1601 (4) | 17:30 23 16:41(3)|18:24 9 17:34(2)|20:18 |21:10 121:50
12| 08:36 1521 (9) | 07:54 16:19(3) | 06:52 | 0639 | 05:38 | 05:05
| 16:36 39 1602(4)]17.32 22 16:41(3)]|18:26 | 2020 |21:12 121:51
1310835 1521 (9} | 07:52 16:20 (3) | 06:49 | 0637 | 05:36 | 05:05
|16:38 39 1602(4)[1733 20 16:40(3)|18:27 | 2022 12113 |21:51
14| 08:34 1523 (9) | 07:50 16:21 (3} | 06:47 | 06:35 | 05:35 | 05:05
11639 38 1604 (4)|1735 18 16:39(3) | 18:29 | 2024 12145 |2152
15| 08:33 1523 (9) | 07:48 16:22 (3) | 06:45 | 0632 |05:33 | 05:04
|16:41 38 1604 (4)|1737 16 16:38(3) | 18:31 | 2025 12147 |21:58
16| 08:32 1523 (9) | 07:46 16:24 (3) | 06:42 | 0630 10532 | 05:04
[16:42 38 1604 (4)|1739 12 16:36(3)|18:33 12027 12118 |2158
17| 08:32 1524 (9) | 0744 16:28 (3} | 06:40 | 0628 | 05:30 | 05:04
116:44 37 1604 (4) [17:41 3 16:32(3)]18:34 | 2029 12120 |21:54
18 | 08:31 1525 (9) | 07:42 106:38 | 0626 10529 | 05:04
|16:46 36 16105(4) | 1743 118:36 | 2031 12121 |21:54
19 | 08:30 1526 (9) | 07:40 106:35 | 0623 10527 | 05:04
|16:47 33 16:05(4) | 1745 | 18:38 | 20432 121223 |21:54
20 08:29 1528 (9) | 07:38 | 06:33 | 0621 | 05:26 | 05:04
|16:49 32 1606 (4) | 1747 118:40 | 2034 |21:24  |21:55
21]08:28 1530 (9) | 07:36 106:30 10619 10524 | 05:04
11651 28 1606 {4) | 17:49 118:42 12036 12126 |21:55
22| 08:26 15242 (9) | 07:34 106:28 | 06:17 10523 | 05:05
11652 22 1605 (4) | 1751 118:43 | 2038 12127 |2155
23|08:25 1550 (4) | 07:32 106:26 | 06:15 10522 |05:05
| 16:54 15 1605(4) | 1752 118:45 | 2039 |21:28 |21:55
24| 08:24 1550 (4) | 07:30 106:23 | 06:13 10520 |05:05
|16:56 14 1604 (4) | 1754 | 18:47 | 20:41 |21:30 | 21:55
25| 08:23 1552 (4} | 07:28 | 08:21 | 06:11 105118 | 05:05
11658 11 1603(4) | 1756 118:49 | 2043 12131 |2155
26 | 08:21 1555 (4) | 07:25 106:19 1 06:08 10518 | 05:06
117:00 7 16:02(4) | 1758 118:50 | 2045 12133 |2155
27| 08:20 |107:23 107:16 19:15 (1) | 0606 10517 | 05:06
117:01 118:00 11952 9 19:24 (1) ]| 2046 12134 |2155
28108:19 107:21 17:27(2) | 07:14 19:11 (1) | 0604 10516 | 05:07
| 17:03 |18.02 10 17:37(2) | 19:54 15 19226 (1) | 2048 | 21:35 |21:55
29|08:17 10718 17:24(2) | 07:12 19:09 (1) | 06:02 105:15 | 05:07
| 17:05 11804 14 17:38(2)|19:56 19 19:28 (1) | 2050 12137 |21:55
30 | 08:16 1624 (3) | 107:08 19:08 (1) | 06:00 10514 | 05:08
117:07 8 1632(3)| 11957 21 19:29 (1) | 2052 121:38 | 21:55
31]08:14 1623 (3} | 107:07 19:07 (1) | 10513 |
117:08 13 1636(3)| 11959 22 19:29(1) | 12139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 795 | 355 | 282 | 207 | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 | 0.28 | 0.35 | |
Reduktion Betriebsdaver | 084 | 0.94 | 0.94 | 0.94 | |
Reduktion Windrichtung | 0.70 | 0.71 | 0.68 | 0.67 | |
Gesamte Reduktion | 0.11 | 017 | 0.18 | 0.22 | |
Met.wahrsch.Beschattung | 84 | 59 | 51 | 46 | |

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

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1030, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

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

der Matrix wiedergeg

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juli |August  |September |Oktober |November |Dezember
110509 | 0546 | 06:37 1913 (1) | 0728 |07:23 15:48 (3) | 08:15 15.03 (9)
12155 |2122  |20:18 1 19:14 (1) | 1907 [17:00 23 16:11(3) ] 16118 39 1544 (4)
2105:09 | 0548 | 06:39 19:08 (1) | 07:29 18:04 (2) | 07:25 15:47 (3) | 08:16 1503 (9)
|21:54  |2120  |20:16 11 19:19(1) | 1905 6 18:10(2) 1658 24 16:11(3)[16:17 39 1545 (4)
3105:10 | 0548 | 06:41 19:06 (1) | 07:31 18:01 (2) | 07:26 15:47 (3) | 08:18 15:03 (9)
|21:54  |21:18  |20:14 15 19221 (1) [1903 12 18:13(2) | 1656 24 16:11(3) |16:147 38 1544 (4)
410511 | 05:51 | 06:42 19:03 (1) | 0733 17:59 (2) | 07:28 15:47 (3) | 08:19 1504 (9)
[21:53  |21:16  [20:11 19 19:22(1)|1900 16 18:15(2) | 1654 24 16:11(3) [16:116 36 1544 (4)
510512 0552 | 06:44 19:02 (1) | 0734 17:58 (2) | 07:30 15:47 (3) | 08:21 15:04 (9)
[21:53  |2145  |20:09 21 19:23(1) (1858 18 18:16(2) [ 1652 24 16:11(3)|16:116 35 1543 (4)
6]0512  |0554 | 06:46 19:01 (1) | 0736 17557 (2) | 07:32 15:48 (3) | 08:22 15.05 (9)
12152 |21:13 2007 22 19:23(1)|1856 19 1816(2)| 1651 23 16:11(3)[16:15 33 1543 (4)
710513 | 05:56 | 06:47 19:00 (1) | 0738 17:55 (2) | 07:34 15:48 (3) | 08:23 1505 (9)
| 21:52 121:11 120:04 23 19:23 (1) | 1853 21 1816(2) | 16:49 23 16:11(3) | 16:15 32 1542(4)
810514 | 05:57 | 06:49 19:00 (1) | 07:40 17:55 (2) | 07:36 15:49 (3) | 08:25 1505 (9)
| 21:51 |21:08  |20:02 24 1924(1)|1851 21 1B16(2)| 1647 21 16:10(3) 1614 30 1541 (4)
9[0515 |0559 | 0651 18:59 (1) | 07:41 1755 (2) | 07:38 15:50 (3) | 08:26 1506 (9)
12150  |21:07  |20:00 24 19:23(1)[1849 21 18:16(2) [ 1645 20 16:10(3) | 1614 30 1542 (4)
10105116 | 0601 | 06:52 18:59 (1) | 0743 17:55 (2) | 07:39 15:51 (3) | 08:27 1507 (9)
12150  |2105 [1957 24 19:23(1) 1846 21 18:16(2) | 1644 18 16:09(3) |1614 27 1541 (4)
11105117 |06:02 | 06:54 18:58 (1) | 07:45 17:56 (2) | 07:41 15:52 (3) | 08:28 1507 (9)
| 21:49 |121:03 | 19:55 23 1921 (1) | 1844 19 18:15(2) | 16:42 16 16:08 (3) | 16:14 26 1541 (4)
12]05:18 | 06:04 | 06:56 18.58 (1) | 0747 17:55(2) | 0743 15:54 (3) | 0829 1507 (9)
|21:48 |21:01 ] 19:52 22 1921 (1) | 1842 18 18:13(2) | 16:41 12 16:06 (3) | 16:14 24 1540 (4)
130520 | 06:06 | 06:57 1859 (1) | 0748 17:56 (2) | 0745 15:56 (3) | 08:30 15.08 (9)
12147  |2059 1950 21 19:20(1)|1840 16 18:12(2)|16:39 8 16:04(3)|1613 21 1540 (4)
14]0521  |0607 | 0659 19:00 (1) | 0750 17:58 (2) | 07:47 108:31 15:08 (9)
|21:46  |2057 |19:48 18 1948(1) [1837 12 18:10(2) | 16:37 11613 20 1529(9)
15]0522  |06:08  |07:01 19:01 (1) | 0752 18:00 (2) | 07:48 108:32 15:08 (9)
|21:45  |2055 [19:45 15 19:16(1)| 1835 7 1807 (2) | 16:36 116:14 20 1529(9)
160523  |06:11 | 07:02 19:03 (1) | 07:54 | 07:50 108:33 15:10 (9)
]21:44  |2053 |1943 11 19:14(1)] 1833 ] 16:35 [16:114 20 15830(9)
17| 05:24 | 06:12 | 07:04 | 07:56 | 07:52 15:27 (4) | 08:34 15:11 (9)
|21:43  |2051 | 19:41 | 1831 | 16:33 8 1585(4)|16:14 19 1530(9)
1810526 | 06:14 | 07:06 | 07:57 | 07:54 15:26 (4) | 08:34 15.10 (9)
|21:42  |2049 | 19:38 | 1829 11632 11 15:37(4) | 16114 20 1530 (9)
19(0527  |06:15  |07:07 | 07:59 | 07:55 15:25 (4) | 08:35 1511 (9)
12141  |2047 |19:38 | 1826 |16:30 14  15:39(4) |16:14 20 1531 (9)
2010528 | 0647 | 07:09 | 08:01 | 07:57 15:25 (4) | 08:36 1512 (9)
|21:33  |2045 | 19:33 | 1824 1629 15 15:40(4) | 1615 20 1532(9)
210530 0619 0711 10803 | 07:59 15:08 (9) | 08:36 15:12 (9)
|21:38  |2043 | 1931 | 1822 |16:28 22 15:41(4) | 1615 19 1531 (9)
2210531  |06:21  |07:12 | 08:04 | 08:01 15:06 (9) | 08:37 15:13 (9)
12137 |20:41  |19:29 | 1820 11627 28 1542(4) | 1616 19 1532(9)
23|05:33  |0622 | 07:14 | 08:06 | 08:02 15:05 (9) | 08:37 15:13 (9)
|21:35 | 20:38 119:26 | 18:18 | 16:26 31 15:42 (4) | 16:16 19 1532(9)
2410534 |0624 | 07:18 | 08:08 | 08:04 15:03 (9) | 08:38 15:14 (9)
|21:3¢  |20:38 | 1924 | 18:16 |16:25 33  15:42(4) [1617 20 1534 (9)
250535 |0626  |07:17 | 08:10 | 08:06 15:03 (9) | 08:38 15:14 (9)
12133 |2034  |19:22 | 18:14 |16:23 36 15:43(4) [16117 20 1534 (9)
2610537 |0627  |07:19 | 08:12 1656 (3) | 08:07 15:03 (9) | 08:39 1515 (9)
12131 |2082  |19:19 | 18:12 7 17.03(3)|16:22 37 1543(4) |16:18 19 1534 (9)
27|0538  |0629  |07:21 | 08:14 16:53 (3) | 08:09 15:03 (9) | 08:39 15:15 (9)
12130  |20:28 | 19:17 11840 13 17:06(3)|16:21 38 1544 (4) |1619 20 1535(9)
28| 05:40 | 06:31 |07:22 | 08:15 16:51 (3) | 08:10 15:02 (9) | 08:3% 15:15(9)
|21:28 | 20:27 |19:14 | 18:08 17 17:08 (3) | 16:21 38 15:431(4) |16:20 20 1535(9)
29|0541 |0632  |07:24 | 08:17 16:50 (3) | 08:12 15:03 (9) | 08:39 1515 (9)
| 21:27 | 20:25 119:12 | 1806 19 17:09 (3) | 16:20 38 15:44 (4) | 16:20 21 1536 (9)
30|0543 |0634 |07:26 | 07:19 15:49 (3) | 08:14 15:03 (9) | 08:39 1516 (9)
]2125 |2023  |19:10 11704 21 16:10(3)| 16119 40 1545(4) 16221 20 1536(9)
31[0545 0636 | 1 07:21 1548 (3) | 108:39 1516 (9)
|2123  |2020 | 11702 23 1611 (3)| [16:22 24 1549 (4)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 294 | 327 | 649 | 770
Red.Sonnenscheinwahrsch, | | | 0.34 | 0.32 | 020 1 0.15
Reduktion Betriebsdaver | | | 094 | 0.94 | 094 | 094
Reduktion Windrichtung | | | 067 | 0.70 | 0 | 070
Gesamte Reduktion | | | 0.22 | 0.21 | 013 | 0.10
Met.wahrsch Beschatturg | | | 63 | 68 | 85 | 74

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1031, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3

Tage zwischen Berechnungen 1Tag

Berechnungszeitsprung 1 Minute

|Januar

1108:39
| 16:23
2]08:39
| 16:24
3108:39
| 16:25
410839
| 16:26
510839
| 16227
610838

3
8
8 & 8 8 8 8 8 8 8 8 8 8 8 8 B B Y

o
&
>
«

>
Fs
=~
B

| 16:49 23

21]08:28
| 16:51 16

22| 08:26
11652 15

23|08:25
| 16:54 13

24| 08:24
| 16:56 1

25)08:23
| 16:58 7

26 | 08:21

117:00

27| 08:20

| 17:01

28|08:19
117:03 3

29|08:17
| 17:05 11

30| 08:16
117:07 14

31]08:14
|17:08 17

Sonnenscheinstunden | 255
astr.max.mdgl.Beschallung | 772
Red Sonnenscheinwahrsch. | 0.16
Reduktion Betriebsdauer | 084
Reduktion Wirdrichturg | 0.70
Gesamte Reduktion | 0.11
Met.wahrsch.Beschatturg | 81

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

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

|Februar

15115 (9) | 0813
1549 (4) 1711 19
15:16 (9) | 08:11
1550 (4)] 1713 20
15:16 (9 | 08:10
1552 (4) | 1714 22
1516 (9) | 08:08
1552 (4) [17:16 22
15:17 (9) | 08:06
1554 {4) [1718 23
15:17 (9) | 08:05
1555 (4) [17:20 24
15:18 (9) | 08:03
1557 (4) [17:22 24
15:18 (9) | 08:01
1558 (4) 1724 24
1519 (9) | 07:59
1600 {4) [17:26 23
15:19 (9) | 07:58
1600 (4} [1728 22
1520 (9) | 0756
1601 (4) {1730 21
1520 (9) | 07:54
1601 (4)[17:32 20
1521 (9) | 07:52
1602(4) [17:33 18
1522 (9) | 07:50
1608 (4) [ 1735 14
1523 (9) | 07:48
1608 (4)|1737 9
1523 (9) | 07:46
16:03 (4) | 17:39
1524 (9) | 07:44
16:03 (4) [17:41
1526 {9) | 07:42
1603 (4) | 17:43
1527 (9) | 07:40
16.04 (4) | 1745
1580 (9) | 07:38
1604 (4) | 17:47
1548 (4) | 07:36
16.:04 (4) | 17:49
15:48 (4) | 07:34
16:03 {4) | 17:51
15:50 (4) | 07:32
1603 {4) | 17:52
1550 (4) | 07:30
1601 (4) | 17:54
1553 (4) | 0727
16:00 (4) | 17:56

| 07:25
1758 6
|07:23

11800 12

1624 (3} | 07:21

1627 (3) (1802 16
1621 (3) | 0718

1632 (3) (1804 18
16:19 (3) |

1633 (3) |

16:19 (3} |

1636 (3) |
| 285
| 357
I 0.25
I 0.94
| 0.7
| 017
| 60

16:18 (3) | 07:17
16:37 (3) | 18:05
16:17 (3) | 07:14
16:37 (3} | 18:07
16:16 (3) | 07:12
16:38 (3) | 18:09
16:17(3) | 07:10
16:39 (3) | 18:11
16:16 (3} | 07:08
16:39(3) | 18:13
16:16 (3) | 07:05
16:40 (3} 1 18:15
16:16 (3) | 07:03
16:40(3} | 18:16
16:16 (3) | 07:01
16:40 (3) | 18:18
16:16 (3) | 06:58
16:39(3) | 18:20
16:17 (3) | 06:56
16:39(3) | 18:22
16:17 (3) | 06:54
16:38 (3) | 18:24
16:18 (3) | 06:52
16:38 (3) | 18:26
16:19 (3) | 06:49
16:37 (3) | 18:27
16:21(3) | 06:47
16:35(3) | 18:29
16:24 (3) | 06:45
16:33(3) | 18:31
| 08:42
118:33
| 06:40
118:34
1 06:38
118:36
| 06:35
| 18:38
| 06:33
118:40
1 06:30
| 18:42
| 06:28
|1 18:43
| 06:26
118:45
| 068:23
118:47
| 06:21
118:49
17:26 (2) | 06:19
1732 (2) | 18:50
17:23(2)} 1 07:16
17:35(2) | 19:52
17:21(2) | 07:14
17:37 (2) | 19:54
17:19(2) | 07:12
17:37 (2) | 19:56
107:09
119:57
| 07:07

21
21

21

21

22

|April

17:19 (2) | 07:05
17:38 (2) | 20:01
17:18 (2) | 07:02
17:39 (2) | 2003
17:18 (2) | 07:00
17:39 (2) | 20.04
1717 (2) | 06:58
17:38 (2) | 2006
1718 (2) | 0655
1738 (2) | 2008
17:18 (2) | 0653
17:38 (2) | 20:10
17:18 (2) | 0651
17:36 (2) | 2011
17:20 (2) | 06:48
17:35 (2) | 2013
17:22 (2) | 0646
1733 (2) | 2015
17:25 (2) | 06:44
17:28 (2) | 2017

| 06:41

| 2018

| 0639

] 2020

| 0637

| 2022

| 0635

| 20:41
18:11 (1) | 06:11
18:22 (1) | 2043
18:08 (1) | 06108
18:23 (1) | 2045
19:06 (1) | 0606
19.25 (1) | 2046
19:04 (1) | 0604
19:25 (1) | 2048
19.04 (1) | 06:02
19:26 (1) | 2050
19.03 (1) | 06:00
19:26 (1) | 2052
19:02 (1) |

19:26 (1) |

477

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

24
24
23
22
20

18

154
0.35
0.94
0.67
0.22

34

19:02 (1) | 05:58
19:26 (1) | 20:53
19:02 (1) | 0556
19:26 (1) | 20:55
1901 (1) | 05:54
1924 (1) | 20.57
19:02 (1) | 0553
1924 (1) | 2058
19:03 (1) | 05:51
1923 (1) | 21:00
19:04 (1) | 05:49
19:22 (1) | 21:02
1905 (1) | 05:47
19:19 (1) | 21:03
19:07 (1) | 05:45
19:16 (1) | 21:05
10543
12107
| 0542
12108
105:40
121:10
10538
j21:12
1 05:36
12113
10535
12115
| 0533
12117
| 05:32
12118
10530

5:18

5:17

1:37

(Sommerzeit wie Bezugsjahr):

Jduni

105:12
| 21:40
] 05:11
j21:42
105:10

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

108 / 151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1031, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

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

der Matrix wiedergeg

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juli |August  |September |Oktober |November |Dezember
110509 | 0546 | 06:37 10728 |07:23 15:47 (3) | 08:15 15.02 (9)
12155 |2122  |20:18 | 19:07 |17:00 21 16:08(3)| 1618 38 1543 (4)
2105:.09 | 0548 | 06:39 | 0729 | 07:25 15:46 (3) | 08:16 1503 (9)
|21:54  |21:20 | 20:16 119:05 |1658 23 16:09(3) [16117 38 1544 (4)
3105:10 | 0548 | 06:41 1 07:31 | 07:26 15:46 (3) | 08:18 15:02 (9)
|21:54  |21:18 | 20:14 | 19.03 |1656 23 16:09(3) | 1647 38 1543 (4)
410511 | 05:51 | 06:42 19:04 (1) | 0733 18:00 (2) | 07:28 15:46 (3) | 08:19 1503 (9)
[2153  |21:16  |20:11 9 19:13 (1) 19:00 9 1809(2)|1654 23 16:09(3) |16:16 37 1544 (4)
510512 0552 | 06:44 19:02 (1) | 0734 1757 (2) | 07:30 15:46 (3) | 08:21 15:03 (9)
[21:53  |2145  [20:09 14 19:16(1) (1858 14 18:11(2)[1652 28 16:09(3) |16:16 36 1543 (4)
6]0512  |0554 | 06:46 18:59 (1) | 0736 17:56 (2) | 07:32 15:46 (3) | 08:22 1504 (9)
12152 |21:13 2007 18 19:17(1)|1856 16 1812(2)| 1651 23 16:09(3)[16:15 35 1543 (4)
710513 | 05:56 | 06:47 18:58 (1) | 0738 17:54 (2) | 07:34 15:46 (3) | 08:23 1504 (9)
| 21:52 121:11 120:04 20 19:18(1)| 1853 18 1812(2) | 16:49 23 16:09(3) | 16:15 33 1542(4)
810514 | 05:57 | 06:49 18:57 (1) | 07:40 17:53 (2) | 07:36 15:46 (3) | 08:25 1504 (9)
| 21:51 |21:08 |20:02 22 1919(1)|1851 20 1B13(2)|1647 23 16:09(3) 1614 32 1541 (4)
9[0515 |0559 | 0651 18:56 (1) | 07:41 1753 (2) | 07:38 15:47 (3) | 08:26 1505 (9)
12150 |21:07  |20:00 22 19:18(1)[1849 20 18:13(2) 1645 21 16:08(3) | 1614 31 1542 (4)
10105116 | 0601 | 06:52 1855 (1) | 07:43 1752 (2) | 07:39 15:48 (3) | 08:27 1506 (9)
12150  |21:05 [1957 24 19:19(1) [ 1846 21 18:13(2) | 1644 20 16:08(3) 1614 28 1541 (4)
11105117 |06:02 | 06:54 18:54 (1) | 07:45 17:52 (2) | 07:41 15:49 (3) | 08:28 15:06 (9)
| 21:49 |121:03 | 19:55 24 1918 (1) | 1844 21 1813 (2) | 16:42 18  16:07 (3) | 16:14 29 1541 (4)
12]05:18 | 06:04 | 06:56 1854 (1) | 0747 17:52 (2) | 0743 15:50 (3) | 08:28 15.06 (9)
|21:48 |21:01 ] 19:52 24  19:18(1) | 1842 19 1811 (2) | 16:41 16 16:06 (3) | 16:14 27 1540 (4)
130520 | 06:06 | 06:57 1854 (1) | 0748 17:52 (2) | 0745 15:51 (3) | 08:30 1507 (9)
12147 2059  |19:50 23 19:17(1) 1840 19 1811(2)|16:39 14 1605(3)|16:13 25 1540 (4)
14| 05:21 | 06:07 | 06:59 18:54 (1) | 0750 1753 (2) | 07:47 15:53 (3) | 08:31 1507 (9)
|21:46  |2057 [19:48 22 1946(1)[1837 17 18:10(2)[1637 10 16:03(3) [1613 25 1540 (4)
15]0522  |06:08  |07:01 18:55 (1) | 0752 17:54 (2) | 07:48 108:32 15:08 (9)
|21:45  |2055 [19:45 20 1915(1)[1835 14 18:08(2) | 16:36 116:14 22 1540 (4)
160523  |06:11 | 07:02 18:56 (1) | 0754 17:56 (2) | 07:50 108:33 1508 (9)
|21:44 120:53 | 19:43 18 19:14 (1) | 1833 10 18:06 (2) | 16:35 11614 22 1540(4)
17| 05:24 | 06:12 | 07:04 18:56 (1) | 0756 | 07:52 108:34 1509 (9)
12143 |2051  [19:41 16 19:12(1) ] 1831 | 16:33 116:14 20 1529(9)
1810526  |06:14 | 07:06 1858 (1) | 0757 | 07:54 15:27 (4) | 08:34 15:09 (9)
|21:42  |2049  [19:38 11 19:09(1)| 1829 | 16:32 7 15:34(4) |16114 20 1529(9)
19(0527  |06:15  |07:07 | 07:59 | 07:55 1525 (4) | 08:35 1510 (9)
|21:41 | 2047 | 19:38 | 1826 |16:30 11 15:36(4) | 16114 20 1530(9)
2010528 | 0647 | 07:09 | 08:01 | 07:57 15:25 (4) | 08:36 15:11 (9)
|21:33  |2045 | 19:33 | 1824 |16:29 13  15:38(4) | 1615 20 1531 (9)
21]05:30 106:19 [07:11 | 08:03 | 07:59 15:24 (4) | 08:36 15:11(9)
121:38 | 20.43 | 19:31 | 1822 | 16:28 15 15:39(4) | 16:15 20 1531 (9)
22| 05:31 | 06:21 |07:12 | 08:04 | 08:01 15:24 (4) | 08:37 15:12(9)
12137 |20:41  |19:29 | 1820 11627 16 15:40(4) | 1616 20 1532(9)
23|05:33  |0622 | 07:14 | 08:06 | 08:02 15:07 (9) | 08:37 15:12 (9)
|21:35 | 20:38 119:26 | 18:18 | 16:26 24 15:41(4)]16:16 20 153219)
2410534 |0624 | 07:18 | 08:08 | 08:04 15:04 (9) | 08:38 15:13 (9)
|21:3¢  |20:38 | 1924 | 18:16 |16:24 29  15:41(4) (1617 20 1533 (9)
25(0535 |0626 | 07:17 | 08:10 | 08:06 15:04 (9) | 08:38 15:13 (9)
|21:33  |2034  |19:22 | 18:14 |16:23 31 15:41(4)[1617 20 1533(9)
2610537 |0627  |07:19 | 08:12 | 08:07 15:03 (9) | 08:39 15:13 (9)
12131 |2082  |19:19 | 18:12 |16:22 33 15:42(4) | 1618 20 1533 (9)
2710538  |0629  |07:21 | 08:14 | 08:09 15:03 (9) | 08:39 15:13 (9)
12130 |2029  |19:17 | 18:10 |16:21 35 1543(4) 1619 22 1545 (4)
28| 05:40 | 06:31 |07:22 | 08:15 16:52 (3) | 08:10 15:02 (9) | 08:3% 15:14 (9)
|21:28 | 20:27 |19:14 | 18:08 11 17:03 (3) | 16:21 36 15:421(4) |16:20 22 1546 (4)
29|0541 |0632  |07:24 | 08:17 16:50 (3) | 08:12 15:02 (9) | 08:39 1514 (9)
12127  |2025  |19:12 11806 15 17:05(3)|16:20 38 1543(d) 1620 25 1547 (4)
30|0543 |0634 |07:26 | 07:19 15:49 (3) | 08:14 15:03 (9) | 08:39 1515 (9)
12125 |2023  |19:10 11704 17 16:06(3)| 16119 38 15:44(4) |16:221 25 1548 (4)
31[0545 0636 | 1 07:21 15:48 (3) | 108:39 1515 (9)
|2123  |2020 | 11702 19 1607 (3) | (1622 27 1549 (4)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallung | | | 287 | 280 | 607 | 817
Red.Sonnenscheinwahrsch, | | | 0.34 | 0.32 | 020 | 0.15
Reduktion Betriebsdaver | | | 094 | 0.94 | 094 | 094
Reduktion Windrichtung | | | 067 | 0.70 | 0 | 070
Gesamte Reduktion | | | 0.22 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | | 62 | 58 | 79 | 78

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1032, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3

Tage zwischen Berechnungen 1Tag

Berechnungszeitsprung 1 Minute

|Januar

1108:39
| 16:23
2]08:39
| 16:24
3108:39
| 16:25
4]08:39
| 16:26
5108:39
| 16227
610838

8

& 8 & 8 8 ¢

o
o
)
=

3
8
BEBE & 8 88

| 16:49 14

21]08:28
| 16:51 13

22| 08:26
11652 10

23|08:25
| 16:54 7

24| 08:24

| 16:56

25)08:23

| 16:58

26 | 08:21
11700 9

27| 08:20
117.01 12

28|08:19
117:03 16

29|08:17
| 17:05 17

30| 08:16
117:07 19

31]08:14
| 17:09 21

Sonnenscheinstunden | 255
astr.max.mdgl.Beschallung | 722
Red Sonnenscheinwahrsch. | 0.16
Reduktion Betriebsdauer | 084
Reduktion Wirdrichturg | 0.70
Gesamte Reduktion | 0.11
Met.wahrsch.Beschatturg | 76

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

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

|Februar

15:12 (9) | 08:13
1549 (4) [17:11 22
15:13 (9) | 08:11
1550 (4) [17:18 22
15:13 (9) | 08:10
1552 (4) [17:14 22
15:13 (9) | 08:08
1552 () |1716 24
15:14 (9) | 08:06
1554 (4) |1718 23
15:14 (9) | 08:05
1555 (4) |1720 22
15:15 (9) | 08:03
1556 (4) | 1722 22
15:15 (9) | 08:01
1557 (4) [17:24 22
15:17 (9) | 07:59
1558 (4) | 1726 20
1517 (9) | 07:58
1558 (4) | 1728 18
15:18 (9) | 07:56
1558 (4) [17:30 16
1518 (9) | 07:54
1559 (4) 11732 12
15:19 (9) | 07:52
1559 (4) [17:33 5
1521 (9} | 07:50
16.00 (4) | 17:35
1523 (9) | 07:48
16.:00 (4) [ 17:37
1524 (9) | 07:46
1600 (4) | 17:39
1527 (9) | 0744
16:00 (4) | 17:41
15:43 (4) | 07:42
1600 (4) | 17:43
15:44 (4) | 07:40
16:00 (4) | 17:45
1546 (4) | 07:38
1600 (4) | 17:47
15:47 (4) | 07:36
1600 (4) | 17:49
15:48 (4) | 07:34
1558 {4) | 17:51
1550 (4) | 07:32
1557 (4) | 17:52

| 07:30
|17:54 8
107:28
|17:56 12

1618 (3) | 07:25
1627 (3)|1758 16
16:16 (3) | 0723
1628 (3) [ 1800 18
16:14 (3} | 07:21
1630(3) [ 1802 19
16:14 (3) | 0719
1631 (3) [ 1804 20
16:13(3) |

1632 (3) |

1613 (3) |

1634 (3) |
| 285
| 343
I 0.25
| 0.94
| 0.71
| 0.17
| 57

16:12(3) | 07:17
16:34 (3) | 18:05
16:12(3) | 07:14
16:34 (3) | 18:07
16:12(3) | 07:12
16:34 (3) | 18:09
16:12(3) | 07:10
16:36 (3) | 18:11
16:12 (3} | 07:08
16:35(3) | 18:13
16:13(3) | 07:05
16:35(3) | 18:15
16:13(3) | 07:03
16:35(3) | 18:16
16:13 (3) | 07:01
16:35(3) | 18:18
16:14 (3) | 06:58
16:34 (3) | 18:20
16:15(3) | 06:56
16:33(3) | 18:22
16:16 (3) | 06:54
16:32(3) | 18:24
16:18 (3) | 06:52
16:30 (3) | 18:26
16:22 (3) | 06:49
16:27 (3) | 18:27
| 06:47
|18:29
| 06:45
118:31
| 0B:42
118:33
| 06:40
118:34
| 08:38
118:36
| 06:35
| 18:38
| 06:33
| 18:40
1 06:30
| 18:42
| 08:28
|1 18:43
| 06:26
118:45
17:21(2) | 06:23
17:29(2) | 18:47
17:18{2) | 06:21
17:30(2) | 18:49
17:16(2) | 06:19
17:32(2) | 18:50
17:16(2) | 07:16
17:34 (2) | 19:52
17:15(2) | 07:14
17:34 (2) | 19:54
1714 (2) | 07:12
17:34(2) | 19:56
107:08
119:57
| 07:07

|April

17:14 (2) | 07:05
20 17:34 (2) | 2001
17:14 (2) | 07:02

20 17:34 (2) | 2003
17:14 2) | 07:00

20 17:34 (2) | 2004
17:14 (2) | 0658

18 1732 (2) | 2006
1715 (2) | 0655

17 1732 (2) | 2008
17:17 (2) | 0653

13 17:30 2) | 20110
17:18 (2) | 06:51

9 1727 (2) | 2011
| 06:48

12013

| 06:46

| 2015

| 06:44

| 2047

| 06:41

| 2018

| 0639

] 2020

| 0637

| 2022

| 0635

| 2024

| 0632

| 2025

| 0630

| 2027

| 0628

| 2029

| 0626

| 2031

| 0623

| 2032

| 0621

| 2034

| 0619

| 2036
18:08 (1) | 06:17

10 18:16 (1) | 2038
18:03 (1) | 06:15

15 1818 (1) | 2039
18:01 (1) [ 06:13

19 1820 (1) | 2041
18:00 (1) | 06:11

21 18:21(1)| 2043
1759 (1) | 06:08

22 18:21(1)]2045
1858 (1) | 0606

23 19.21(1)] 2046
18557 (1) | 06:04

23 19:20 (1) | 2048
1857 (1) | 06:02

23
23

19:20 (1) | 2050

18:57 (1) | 06:00

19:20 (1) | 2052
1857 (1) |
22 1919 (1) |

| 417
318 |
0.28 |
094 |
0.68 |
0.18 |
57 |

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

21
20
16

12

%
0.35
0.94
0.68
0.22

17

18557 (1) | 05:58
19:18 (1) | 20:53
1858 (1) | 0556
19:18 (1) | 2055
1859 (1) | 05:54
19:15 (1) | 20.57
19:01 (1) | 0553
19:13 (1) | 2058
19:04 (1) | 05:51
19:10 (1) | 21:00
1 05:49
12102
1 05:47
12103
1 05:45
|21:08
10543
12107
| 0542
12108
105:40
121:10
10538
j21:12
1 05:36
12113
10535
12115
| 0533
12117
| 05:32
12118
10530

5:18

5:17

1:37

(Sommerzeit wie Bezugsjahr):

|Juni

105:12
| 21:40
] 05:11
j21:42
105:10

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

110/151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1032, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

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

der Matrix wiedergeg

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juli |August  |September |Oktober |November |Dezember
110509 | 0546 | 06:37 10728 |07:23 15:45 (3) | 08:15 15.00 (9)
12155 |2122  |20:18 | 19:07 |17:00 17 16:02(3) | 1618 35 1541 (4)
2105:09 | 0548 | 06:39 | 0729 | 07:25 15:44 (3) | 08:16 15:01(9)
|21:54  |21:20 | 20:16 119:05 11658 19 16:03(3) [16117 35 1541 (4)
3105:10 | 0548 | 06:41 1 07:31 | 07:26 15:43 (3) | 08:18 15:00 (9)
12154  |21:18  |20:14 | 19.03 |16:556 21  16:04(3) | 16147 36 1541 (4)
410511 |0551 | 0642 | 0733 | 07:28 15:43 (3) | 08:19 1501 (9)
[2153  |21:16  |20:11 1 19:00 |16:54 21 16:04(3) [16:116 36 1542 (4)
510512 0552 | 06:44 107:34 | 07:30 15:42 (3) | 08:21 15:00 (9)
[21:53  |21145 | 20:09 11858 |16:52 23 16:05(3) | 16116 37 1542 (4)
6]0512  |0554 | 06:46 | 0736 17557 (2) | 07:32 15:42 (3) | 08:22 1501 (9)
| 21:52 |121:13 |1 20:07 | 18:56 5 18.02(2)|16:51 23 16:05(3) | 16:15 35 1542 (4)
710513 | 05:56 | 06:47 18:59 (1) | 07:38 1753 (2) | 07:34 15:42 (3) | 08:23 1501 (9)
| 21:52 121:11 120:04 6 19:05(1)] 1853 11 1804 (2) | 16:49 23 16:05(3) | 16:15 36 1542(4)
810514 | 05:57 | 06:49 18:56 (1) | 07:40 17:51 (2) | 07:36 15:42 (3) | 08:25 1501 (9)
| 21:51 |21:08  |20:02 12 1908 (1) ] 1851 15 1B06(2)| 1647 23 16:05(3) |16:14 35 1541 (4)
9[0515 |0559 | 0651 18:53 (1) | 07:41 1750 (2) | 07:38 15:42 (3) | 08:26 1502 (9)
121550 |21:07 |20:00 16 1909 (1) 1849 17 1807 (2)|16:45 23 16:05(3) |16:14 34 1542 (4)
10105116 | 0601 | 06:52 1851 (1) | 07:43 17:49 (2) | 07:39 15:43 (3) | 08:27 1502 (9)
12150 |21:05 1957 20 19:11(1)|1846 19 18:08(2)| 1644 22 16:05(3)|16:14 33 1541 (4)
11105117 |06:02 | 06:54 18:50 (1) | 07:45 17:48 (2) | 07:41 15:43 (3) | 08:28 15:03 (9)
| 21:49 |121:03 | 19:55 20 1910 (1) | 1844 20 1808 (2) | 16:42 22 16:.05(3) | 16:14 32 1541 (4)
12]05:18 | 06:04 | 06:56 1849 (1) | 0747 17:47 (2) | 0743 15:44 (3) | 0828 1503 (9)
|21:48 |21:01 ] 19:52 22 1911 (1) | 1842 20 1807 (2) | 16:41 20 16:04(3) | 16:14 30 1540(4)
130520 | 06:06 | 06:57 18:48 (1) | 0748 17:47 (2) | 07 45 15:45 (3) | 08:30 15:03 (9)
|21:47  |2058  |[1950 23 19:11(1)[1840 20 1807(2)|16:39 19 16:04(3)[16:13 31 1540 (4)
14| 05:21 | 06:07 | 06:59 18:47 (1) | 0750 17:47 (2) | 07:47 15:46 (3) | 08:31 15:04 (9)
|21:46  |2057 [19:48 24 1941{1) (18387 20 1807 (2)[16:37 17 16:03(3) 1613 29 1540 (4)
15]0522  |06:08  |07:01 18:47 (1) | 0752 17:47 (2) | 07:48 15:47 (3) | 08:32 15:04 (9)
|21:45  |2055 [19:45 24 1911(1)[1835 19 18:06(2)|16:36 15 16:02(3)|16:14 29 1540 (4)
16(05:23  |06:10 | 07:02 18:47 (1) | 07:54 17:48 (2) | 07:50 15:49 (3) | 08:33 15:05 (9)
|21:44 120:53 | 19:43 23 19:10(1)| 1833 17 18:05(2) | 16:35 12 16:01(3) | 16:14 27 1540 (4)
17| 05:24 | 06:12 | 07:04 18:47 (1) | 0756 17:48 (2) | 0752 15:51 (3) | 08:34 15.06 (9)
12143 |2051  |19:41 22 19:09(1)|1831 15 18:04 (2) | 16:33 8 1559(3)|16:114 27 1541 (4)
1810526  |06:14 | 07:06 18:48 (1) | 0757 1751 (2) | 07:54 108:34 15.05 (9)
|21:42  |2049 |1938 20 19:08(1)[1828 11 18:02(2) | 16:32 116114 27 1540 (4)
19(0527  |06:15  |07:07 18:48 (1) | 0759 1754 (2) | 07:55 108:35 1506 (9)
|21:41  |2047 |19:36 18 19.06 (1) | 1826 5 17:59 (2) | 16:30 116:14 26 1541 (4)
2010528 | 0647 | 07:09 18:49 (1) | 08:01 | 07:57 15:25 (4) | 08:36 1507 (9)
|21:33  |2045 [18:33 16 19.05(1) | 1824 | 16:29 7 15:32(4) |1615 26 1541 (4)
21]05:30 106:19 [07:11 18:51 (1) | 08:03 | 07:59 15:24 (4) | 08:36 1507 (9)
12138 |2043  [1981 12 1908 (1)] 1822 1628 10 1534 {4) 1615 26 1541 (4)
2210531  |06:21  |07:12 | 08:04 | 08:01 15:23 (4) | 08:37 15:08 (9)
12137 |20:41  |19:29 | 1820 11627 13 1536 (4) | 1616 26 1542 (4)
23|05:33  |0622 | 07:14 | 08:06 | 08:02 15:23 (4) | 08:37 1508 (9)
|21:35 | 20:38 119:26 | 18:18 | 16:26 14 15:37 (4) | 16:16 26 1542(4)
24(0534 |0624 |07:16 | 08:08 | 08:04 15:21 (4) | 08:38 1509 (9)
|21:3¢  |20:38 | 1924 | 18:16 |16:224 16 15:37(4) [16117 25 1543 (4)
25(0535 |0626 | 07:17 | 08:10 | 08:06 15:21 (4) | 08:38 1509 (9)
12133 |2034  |19:22 | 18:14 |16:23 17 15:38(4) [16:17 27 1544 (4)
2610537 |0627  |07:19 | 08:12 | 08:07 15:06 (9) | 08:39 1509 (9)
12131 |2082  |19:19 | 18:12 11622 19 1539 (4) | 1618 27 1544 (4)
2710538 |0629 |07:21 | 08:14 | 08:08 15:04 (9) | 08:39 15:10 (9)
12130 |2029  |19:17 | 18:10 |16:21 26 15:40(4) |16:19 27 1545 (4)
28| 05:40 | 06:31 |07:22 | 08:15 | 08:10 15:02 (9) | 08:3% 15:10 (9)
|21:28 | 20:27 |19:14 | 18:08 | 16:21 30 15:40(4) | 16:20 28 1546 (4)
29|0541 |0632  |07:24 | 08:17 | 08:12 15:01 (9) | 08:39 1511 (9)
12127  |2025  |19:12 | 1806 16220 32  15.40(4) [16:20 29 1547 (4)
30|0543 |0634 |07:26 | 07:19 15:50 (3) | 08:14 15:01 (9) | 08:39 15:11 (9)
|21:25  |2023  |19:10 | 17:04 7 1557(3)| 1618 33 15:41(4) |1621 30 1548 (4)
31[0544 0636 | 1 07:21 15:47 (3) | 108:39 1512 (9)
|2123  |2020 | 11702 13 16:00(3) | (1622 31 1549 (4)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 278 | 234 | 545 | 938
Red.Sonnenscheinwahrsch, | | | 0.34 | 0.32 | 020 | 0.15
Reduktion Betriebsdaver | | | 094 | 0.94 | 094 | 094
Reduktion Wirdrichturg | | | 068 | 0.70 | 071 | 070
Gesamte Reduktion | | | 0.22 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | | 61 | 49 | 7 | 90

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

111 /151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1033, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe Uber Horizont 3

Tage zwischen Berechnungen 1Tag

Berechnungszeitsprung 1 Minute

|Januar

1108:39
| 16:23
2]08:39
| 16:24
3108:39
| 16:25
4]08:39
| 16:26
5108:39
| 16227
610838

@

e

3
o
T ENEEE T ERE T

| 16:49 12

21]08:28
| 16:51 10

22| 08:26
] 16:52 7

23|08:25

| 16:54

24| 08:24
|1656 5

25)08:23
11658 10

26 | 08:21
11700 13

27| 08:20
117.01 16

28|08:19
117:03 18

29|08:17
| 17:05 20

30| 08:16
117:07 20

31]08:14
| 17:09 21

Sonnenscheinstunden | 255
astr.max.mdgl.Beschallung | 683
Red Sonnenscheinwahrsch. | 0.18
Reduktion Betriebsdauer | 084
Reduktion Wirdrichturg | 0.70
Gesamte Reduktion | 0.11
Met.wahrsch.Beschattung | 72

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

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

|Februar

15:12 (9) | 08:13

1549 (4) [17:11 22

15:13 (9) | 08:11

1550 (4) [17:13 23

15:14 (9) | 08:10

1552 (4) [17:14 23

15:13 (9) | 08:08

1552 ()| 1716 23

15:14 (9) | 08:06

1554 (4) | 1718 22

15:15 (9) | 08:05

1555 (4) 1720 21

15:16 (9} | 08:03

1556 (4) | 1722 20

15:16 (9) | 08:01

1556 (4) |17:24 19

15:17 (9) | 07:59

1557 (4) | 1726 16

15:18(9) | 0758

1557 (4) 11728 13

15:19 (9) | 07:56

15:58 (4) | 17:30 9

1520 (9) | 07:54

1558 (4) | 17:32

1521 {9) | 07:52

1558 (4) | 17:33

1524 (9} | 07550

1559 (4) | 17:35

1526 (9) | 07:48

1559 (4) [ 17:37

15:42 (4) | 07:46

1559 (4) | 17:39

15:42 (4} | 0744

1559 (4) | 17:41

15:43 (4) | 07:42

1559 (4) | 17:43

15:45 (4) | 07:40

15:59 (4) | 17:45

1546 (4) | 07:38

1558 (4) | 17:47

15:48 (4) | 07:36

1558 (4) | 17:49

15:49 (4} | 07:34

1556 {4) | 17:51 5
10732
11752 10

16:17 (3) | 07:30

1622(3) (1754 14

16:15 (3) | 07:27

1625(3) | 1756 17

16:14 (3) | 07:25

1627 (3) (1758 19

16:12 (3) | 07:23

1628 (3) 11800 19

16:11 (3} | 07:21

1629 (3) 11802 20

16:11 (3) | 07:19

1631(3) 11804 20

16:11 (3) |

1631 (3) |

16:11 (3) |

1632 (3) |
| 285
| 335
I 0.25
| 0.94
| 0.7
| 0.17
| 56

16:11(3) | 07:17
16:33(3) | 18:05
16:10(3) | 07:14
16:33(3) | 18:07
16:10(3) | 07:12
16:33(3) | 18:09
16:11(3) | 07:10
16:34 (3) | 18:11
16:11(3) | 07:08
16:33(3) | 18:13
16:12(3) | 07:05
16:33(3) | 18:15
16:12 (3} | 07:03
16:32(3) | 18:16
16:13 (3) | 07:01
16:32(3) | 18:18
1614 (3) | 06:58
16:30 (3) | 18:20
16:16 (3) | 06:56
16:29{3) | 18:22
16:18 (3} | 06:54
16:27 {3) | 18:24
1 06:52
| 18:26
| 06:49
|18:27
| 06:47
118:29
| 06:45
11831
| 0B:42
118:33
| 06:40
118:34
| 06:38
| 18:36
| 06:35
| 18:38
| 06:33
| 18:40
| 06:30
| 18:42
17:20 (2} | 06:28
17:25(2) | 18:43
1717 (2) | 06:26
17:27 (2} | 18:45
17:15{2) | 06:28
17:29 (2} | 18:47
17:13(2) | 06:21
17:30(2) | 18:49
17:12{2) | 06:19
17:31(2) | 18:50
17:12(2) | 07:16
17:31(2) | 19:52
17:12(2) | 07:14
17:32(2) | 19:54
17:11(2) | 07:12
17:31(2) | 19:56
107:09
119:57
107:07

18

13

10

16

18

23

22

21

|April

17:11 (2) | 07:05
17:31 (2) | 2001
17:12 (2) | 07:02
17:30 (2) | 2003
17:13 2) | 07:00
17:30 (2) | 2004
17:14 (2) | 0658
17:27 (2) | 2006
17-16 (2) | 0655
17:26 (2) | 2008
| 0653
120:10
| 0651
| 20:11
| 06:48
12013
| 06:46
| 2015
| 06:44
| 2047
| 06:41
| 2018
| 0639
] 2020
| 0637
| 2022
| 0635
| 2024
| 0632
| 2025
| 0630
| 2027
| 0628
| 2029
| 0626
| 2031
18:06 (1) | 0623
18:10 (1) | 2032
18:01 (1) | 0621
18:13 (1) | 2034
17:59 (1) | 0619
1815 (1) | 2036
17:58 (1) | 06:17
18:16 (1) | 2038
17:56 (1) | 06:15
1816 (1) | 2039
17:55 (1) | 06:13
18:17 (1) | 20:41
1785 (1) | 06:11
18:18 (1) | 2043
1754 (1) | 06:08
1817 (1) | 2045
18:54 (1) | 0606
1917 (1) | 2046
1853 (1) | 0604
1915 (1) | 2048
18:54 (1) | 06:02
19:15 (1) | 2050
18:55 (1) | 06:00
19:14 (1) | 2052
18:55 (1) |
1912 (1) |
497

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

14

9

23
0.35
0.94
0.68
0.23

5

18557 (1) | 05:58
19:11 (1) | 20:53
18559 (1) | 0556
19:08 (1) | 2055

5:18

5:17

1:37

(Sommerzeit wie Bezugsjahr):

|Juni

105:12
| 21:40
] 05:11
j21:42
105:10

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

112 /151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1033, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

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

der Matrix wiedergeg

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemal} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110509 | 0546 | 06:37 10728 |07:23 15:47 (3) | 08:15 15.02 (9)
12155 |2122  |20:18 | 19:07 |17:00 10 15:57(3) 1618 30 1540 (4)
2105:09 | 0548 | 06:39 | 0729 | 07:25 15:45 (3) | 08:16 15:02 (9)
|21:54  |21:20 | 20:16 119:05 |1658 14 15:59(3) [1617 32 1541 (4)
3105:10 | 0548 | 06:41 1 07:31 | 07:26 15:43 (3) | 08:18 1501 (9)
12154  |21:18  |20:14 | 19.03 |16:556 17 16:00 (3) | 1647 32 1540 (4)
410511 | 05:51 | 06:42 | 0733 | 07:28 15:42 (3) | 08:19 1502 (9)
[2153  |21:16  |20:11 1 19:00 1654 19 16:01(3) | 1616 33 1541 (4)
510512 0552 | 06:44 10734 | 07:30 15:42 (3) | 08:21 1501 (9)
[21:53  |21145 | 20:09 11858 |16:52 20 16:02(3) | 16116 34 1541 (4)
6]0512  |0554 | 06:46 | 0736 | 07:32 15:41 (3) | 08:22 1502 (9)
| 21:52 |121:13 |1 20:07 | 18:56 | 16:51 22 16:03(3) |16:15 34 1542 (4)
710513 | 05:56 | 06:47 | 07:38 | 07:34 15:41 (3) | 08:23 1502 (9)
| 21:52 121:11 120:04 | 18:53 | 16:49 22 16:03(3) |16:15 34 1542(4)
810514 | 05:57 | 06:49 | 07:40 17:52 (2) | 07:36 15:41 (3) | 08:25 1501 (9)
|21:51  |21:08  |20:02 | 1851 7 1759(2)| 1647 22 16:.03(3) [16:14 35 1541 (4)
910515 0559 | 0651 |1 07:41 17:49 (2) | 07:38 15:41 (3) | 08:26 1502 (9)
12150  |21:07 | 20:00 11849 13 18:02(2) | 16:45 22 16:03(3) | 1614 34 1542 (4)
10]05:16 | 06:01 | 06:52 18:53 (1) | 0743 17:48 (2) | 07:39 15:41 (3) | 08:27 1503 (9)
12150 |21:05 |19:57 8 19:01(1)|1846 15 18:03(2)|16:44 22 16:03(3)|1614 32 1541 (4)
110517 |0602 | 06:54 18:49 (1) | 07:45 17:47 (2) | 07:41 15:41 (3) | 08:28 15:03 (9)
| 21:49 |121:03 | 19:55 14 19:03 (1) | 1844 17 1804 (2) | 16:42 22 16:.03(3) | 16:14 32 1541 (4)
12]05:18 | 06:04 | 06:56 18.47 (1) | 0747 17:45(2) | 0743 15:42 (3) | 0829 1503 (9)
|21:48 |21:01 ] 19:52 17 19:04 (1) | 1842 19 18:04 (2) | 16:41 21 16:03(3) | 16:14 31 1540(4)
130520 | 06:06 | 06:57 1846 (1) | 0748 17:44 (2) | 07 45 15:42 (3) | 08:30 15:03 (9)
|21:47  |2058  |[1950 19 19:05(1)| 1840 20 1804(2)|16:39 21 16:03(3)|16:13 31 1540 (4)
14]0521  |0607 | 0659 18:44 (1) | 07:50 17:44 (2) | 07:47 15:43 (3) | 08:31 1504 (9)
|21:46  |2057 [19:48 21 1905(1) [1837 20 18:04(2) [ 1637 20 16:03(3)[1613 29 1540 (4)
15]0522  |06:08  |07:01 18:44 (1) | 0752 17:44 (2) | 07:48 15:44 (3) | 08:32 15:04 (9)
|21:45 |2055 [19:45 22 19.06(1)[1835 20 18:04(2)|16:36 18 16:02(3)|16:14 30 1540 (4)
160523 |06:10 | 07:02 18:43 (1) | 07:54 17:44 (2) | 07:50 15:45 (3) | 08:33 1505 (9)
|21:44 120:53 | 19:43 23 19:06 (1) | 1833 19 18:03 (2) | 16:35 16 16:01(3) | 16:14 28 1540 (4)
17| 05:24 | 06:12 | 07:04 18:42 (1) | 0756 17:45 (2) | 0752 15:47 (3) | 08:34 15.06 (9)
12143 |2051  |19:41 23 19:.05(1)|1831 18 1803(2)|16:33 13 16:00(3) |16:114 28 1541 (4)
1810526  |06:14 | 07:06 18:42 (1) | 0757 1746 (2) | 07:54 15:49 (3) | 08:34 15.05 (9)
|2142  |2049 |19:38 23 19:05(1)|1829 16 1802(2)|16:32 10 1559(3)|16:14 28 1540 (4)
1910527  |0615 | 07:07 18:41 (1) | 0759 17:47 (2) | 0755 15:52 (3) | 08:35 1506 (9)
|21:41  |2047 |19:36 23 19:04(1) 1828 13 18.00(2) | 16:30 4 1556(3)|16:14 28 1541 (4)
2010528 | 0647 | 07:09 18:42 (1) | 08:01 17:48 (2) | 07:57 108:36 1507 (9)
|21:33  |2045 [18:33 21 19.03(1)|1824 9 1757(2) | 16:29 116115 26 1541 (4)
21]05:30 106:19 [07:11 18:43 (1) | 08:03 | 07:59 15:25 (4) | 08:36 1507 (9)
121:38  |2043  [1981 19 1902 (1) | 1822 | 16:28 7 1582(4)[16:15 26 1541 (4)
2210531  |06:21  |07:12 18:43 (1) | 08:04 | 08:01 15:24 (4) | 08:37 15:08 (9)
12137 |20:41  |1929 17 19:00(1)| 1820 11627 10 1534 (4) | 1616 26 1542 (4)
23|05:33  |0622 | 07:14 18:45 (1) | 08:06 | 08:02 15:23 (4) | 08:37 1508 (9)
|21:35 | 20:38 119:26 13 18:58 (1) | 18:18 | 16:26 12 15:35(4) | 16:16 26 1542(4)
2410534 |0624 | 07:18 18:48 (1) | 08:08 | 08:04 15:22 (4) | 08:38 15.09 (9)
|21:3¢  |20:38 | 1924 7 1855 (1) | 18:16 |16:24 14 15:36(4) [16117 27 1543 (4)
25(0535 |0626 | 07:17 | 08:10 | 08:06 15:21 (4) | 08:38 1509 (9)
12133 |2034  |19:22 | 18:14 |16:23 16 15:37(4) [16117 28 1544 (4)
2610537 |0627  |07:19 | 08:12 | 08:07 15:22 {4) | 08:39 1509 (9)
12131 |2082  |19:19 | 18:12 11622 16 1538 (4) | 1618 28 1544 (4)
2710538 |0629 |07:21 | 08:14 | 08:09 15:22 (4) | 08:39 15:10 (9)
12130 |2029  |19:17 | 18:10 |16:21 17  15:39(4) |16:19 28 1545 (4)
28| 05:40 | 06:31 |07:22 | 08:15 | 08:10 15:05 (9) | 08:3% 15:10 (9)
|21:28 | 20:27 |19:14 | 18:08 | 16:21 20 15:381(4) | 16:20 30 1546 (4)
29|0541 |0632  |07:24 | 08:17 | 08:12 15:04 (9) | 08:39 1511 (9)
12127  |2025  |19:12 | 1806 11620 25 15:39(d) |16:20 29 1547 (4)
30|0543 |0634 |07:26 | 07:19 | 08:14 15:03 (9) | 08:39 15:11 (9)
|21:25  |2023  |19:10 | 17:04 |16:19 29 15:40(d) |16:21 31 1548 (4)
31[0544 0636 | 1 07:21 | 108:39 1512 (9)
|2123  |2020 | | 17:02 | [16:22 31 1549 (4)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 270 | 206 | 501 | 931
Red.Sonnenscheinwahrsch, | | | 0.34 | 0.32 | 020 | 0.15
Reduktion Betriebsdaver | | | 094 | 0.94 | 094 | 094
Reduktion Windrichtung | | | 068 | 0.70 | 0 | 070
Gesamte Reduktion | | | 0.22 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | | 59 | 43 | 66 | 89

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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a UL company



DEWI-GER-WP15-04513-02.01

DEWI

103, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai [Juni
1]08:39 15:11 (9) | 0843 16:08 (3) | 07:17 17:09 (2) | 0705  |0558  |05:12
|16:23 31 1549(4) [17:11 22 16:30(3) 1805 16 17:25(2) [2001  |2053 2140
2108:39 15:12 (9) | 08:11 16:08 (3) | 07:14 17:11 (2) | 0702 | 0556 105:11
[16:24 32 1550{4)|17:12 21 1629(3)|18:07 13 17:24(2)|2003  |20556  [21.42
308:39 15:13 (9) | 08:10 16:08 (3) | 07:12 1713 (2) | 07:00 | 0554 105:10
116225 32 1552(4) |1714 21 16:29(3) ]| 18:09 9 1722(2)|2004 |2057 |2143
4108:39 15:13 (9) | 08:08 16:09 (3) | 07:10 | 06:58 10553 | 05:09
116:26 32 1552(4)[17:16 21 16:30(3) | 18:11 12006  |2058  |21:44
5]08:39 15:14 (9) | 08:06 16:10 (3} | 07:08 10655  |0551  |05:09
116:27 32 1553{4) 1718 19 16:29(3)|18:13 12008  |21:00 2145
6]08:38 15:14 (9) | 08:05 16:10(3) | 07:05 10653  |0549 | 05:08
| 16:28 32 1553(4)|17:20 18 16:28(3) | 18:15 | 20:10 |21:02 [21:48
7108:38 15:16 (9) | 08:03 16:12 {3) | 07:03 | 06:51 | 0547 105:07
| 16:29 30 1554 (4)|17:22 15 16:27(3) | 18:16 |20:11 12103 12147
808:38 15:16 (9) | 08:01 16:13(3) | 07:01 | 06:48 | 0545 1 05:07
11631 30 1554(4) 11724 13 16:26(3) | 18:18 12043 |2105  |21:48
90837 15-18 (9} | 07:59 1616 (3) | 06:58 |0646  |0543 0506
11632 28 1555(4)|17:26 7 16:23(3)|18:20 12015 |2107  [2148
10| 08:37 15:19 (9) | 07:58 | 06:56 | 06:44 | 0542 105:08
116:33 26 1555(4) | 1728 118:22 12017 |21.08  [2149
11 08:36 1520 (9) | 0756 1 06:54 |06:41  |0540  |05:08
| 16:35 25 1556(4) | 17:30 |18:24 | 20:18 |21:10 121:50
12| 08:36 1538 (4) | 0754 | 06:52 | 0639 | 05:38 | 05:05
| 16:36 18 1556 {4) | 17:32 |18:26 | 2020 |21:12 [21:51
1310835 1539 (4) | 07:52 | 06:49 | 0637 | 05:36 10505
|16:38 17 1556 (4) | 17:33 11827 |2022  |21:13  [2151
14| 08:34 15:40 (4) | 07:50 | 06:47 | 06:35 10535 |05:05
|16:38 17 1557 (4) | 1735 118:29 |2024  |2115 2152
15 08:33 15:41 {4) | 07:48 106:45 10632 10583  |05:04
|16:41 16 1557 (4) | 1737 11831 12025 |2117  |2153
16| 08:32 15:41 (4) | 07:46 | 06:42 18:02(1) | 0630  |0582  [05:04
| 16:42 15 1556 (4) | 17:39 118:33 2 1804(1)|2027 12118 12153
17| 08:32 15:42 (4} | 07:44 | 06:40 1757 (1) | 0628  |0530  |05:04
|16:44 14 1556 {4) [17:41 11834 12 18:09(1)|2029 |2120 |2154
18 | 08:31 15:43 {4) | 07:42 | 06:38 17:54 (1) | 0626  |0529  [05.04
11646 12 1555(4) | 1743 11836 16 1810(1)|2031  |2121  |2154
19 | 08:30 15:45 (4) | 07:40 106:35 1753 (1) | 0623|0527 0504
| 16:47 10 1555(4) | 1745 118:38 18 1811(1)|2082 |2123  |2154
20| 08:29 1547 {4) | 07:38 17:16 (2) | 06:33 17:51 (1) |0621  |0526  |05:04
| 16:49 7 1554 (4) | 1747 5 17:21(2)|18:40 20 1811(1)|2034 |2124  |2155
21]08:28 | 07:36 17:12(2) | 06:30 17:51 (1) | 06:19 | 0524 105:04
| 16:51 11748 11 17:23(2) {1842 21 1812(1)|2086 |2126  [21:55
22| 08:26 16:12 (3) | 07:34 17:11 (2) | 06:28 17:50 (1) |06:17  |0523  |05:04
| 16:52 7 16:19(3) 11751 14 17:25(2)|18:43 23 18:13(1)|2088  |2127 |2155
230825 16:11 (3) | 07:32 17:10(2) | 06:26 1749 (1) | 06115 |05:22 | 05:05
| 16:54 11 1622(3) | 1752 17 17:27({2) | 18:45 23 18:12(1)]2039 12129 12155
24| 08:24 16:09 (3) | 07:30 17.09(2) | 06:23 17:49 (1) |06:13  |0520  |05.05
|16:56 14 1623(3) 1754 19 17:28(2)|18:47 23 1812(1)|2041  |2130 |2155
25| 08:23 1609 (3) | 0727 17:08 {2) | 06:21 17:50 (1) | 06141 |05149 | 05:05
116:58 16 1625(3)|1756 19 17:27(2)|18:49 21 18:11(1)|2043 |2131  |2155
26 | 08:21 1609 (3) | 07:25 17:08{2) | 06:19 1749 (1) | 0608  |05:18  |05:06
[17:00 18 1627(3)|17:58 19 1727(2) 1850 21 1810(1)|2045 |2133 |2155
27| 08:20 1608 (3) | 0723 17:08(2) | 07:16 18:50 (1) | 0606  |05:17  [05:06
117:01 19 1627 (3) 1800 20 17:28(2)|1952 19 19:09(1) |2046 |2134  |2155
28 08:19 1607 (3) | 07:21 17:09(2) | 07:14 18:51 (1) | 0604|0516 [05:07
| 17:03 20 1627(3)]18.02 18 17:27(2) | 19:54 16 19:07 (1) | 2048 12135 [2155
29|08:17 1608 (3) | 0719 17:08 (2) | 07:12 18:53 (1) | 0602  |05:145  |05:07
117:05 21 1629(3)|1804 18 17:26(2)|19:56 12 19:05(1) |2050  |2137  |2155
30| 08:16 16:07 (3) | 107:09 18:56 (1) | 0600  |05:14 | 05:08
117:07 22 1629(3)| 119:57 6 19:02(1)|2052 |2138  |2155
31]08:14 1608 (3} | 107:07 | 10513 |
|17:08 22 1630(3)| 119:59 | 12139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 626 | 317 | 291 | | |
Red Sonnenscheinwahrsch. | 0.16 | 0.25 | 0.28 | | ]
Reduktion Betriebsdaver | 084 | 0.94 | 0.94 | | |
Reduktion Windrichtung | 0.70 | 0.71 | 068 | | |
Gesamte Reduktion | 0.11 | 017 | 0.18 | | |
Met.wahrsch.Beschattung | 66 | 53 | 52 | | |

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

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

(Sommerzeit wie Bezugsjahr):

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

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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a UL company



DEWI-GER-WP15-04513-02.01

DEWI

103, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

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

der Matrix wiedergeg

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110508 | 0546 | 06:37 10728 |07:23 108:45 1520 (4)
12155 |2122 |20:18 | 19:07 | 17:00 11618 18 1538 (4)
2105:09 | 0548 | 06:39 | 0729 | 07:25 |08:16 15:03 (9)
|21:54  |21:20 | 20:16 119:05 | 1658 116117 25 1539 (4)
3105:10 | 0548 | 06:41 1 07:31 | 07:26 15:44 (3) | 08:18 15:02 (9)
|21:54  |21:18 | 20:14 | 19.03 | 16:56 9 1553(3) |16:17 26 1538 (4)
410511 | 05:51 | 06:42 | 0733 | 07:28 15:42 (3) | 08:19 1502 (9)
[2153  |21:16  |20:11 1 19:00 1654 14 15:56(3) | 1616 28 1539 (4)
510512 |0552 | 06:44 10734 1 07:30 15:41 (3) | 08:21 1501 (9)
[21:53  |21145 | 20:09 11858 |1652 16 1557 (3) | 1616 30 1539 (4)
6]0512  |0554 | 06:46 | 0736 | 07:32 15:40 (3) | 08:22 1502 (9)
|21:52  |21113 | 20:07 | 1856 11651 18 15:58(3) [16115 30 1540 (4)
710513 | 05:56 | 06:47 | 07:38 | 07:34 15:39 (3) | 08:23 1501 (9)
| 21:52 121:11 120:04 | 18:53 | 16:49 20 15:59(3) | 16:15 32 1540 (4)
810514 | 05:57 | 06:49 | 07:40 | 07:36 15:39 (3) | 08:25 1501 (9)
|21:51  |21:08  |20:02 | 1851 |16:47 20 15:59(3) [16:14 32 1540 (4)
905:15 |1 05:59 | 06:51 | 07:41 | 07:38 15:39 (3) | 08:26 15:02 (9)
12150  |21:07 | 20:00 | 18:49 |16:45 21 16:00(3) | 1614 32 1541 (4)
1010516 0601  |06:52 1 07:43 1750 (2) | 07:39 15:38 (3) | 08:27 1502 (9)
12150 |21:05 |19:57 | 18:46 3 1753(2)|16:44 22 16:00(3) [16:14 32 1541 (4)
1110517 0602 | 0654 | 07:45 17:46 (2) | 07:41 15:38 (3) | 08:28 1502 (9)
| 21:49 |121:03 | 19:55 | 18:44 1" 1757 (2) | 16:42 22 16:00(3) | 16:14 33 1541 (4)
12]05:18 | 06:04 | 06:56 | 07.47 17:43(2) | 0743 15:39 (3) | 08:29 1502 (9)
|21:48 |21:01 ] 19:52 | 18:42 15 1758 (2) | 16:41 21 16:.00(3) | 16:14 31 1540(4)
130520 | 06:06 | 06:57 18:48 (1) | 0748 17:42 (2) | 07 45 15:39 (3) | 08:30 15:02 (9)
|21:47  |2059 | 19:50 5 1853(1)|1840 17 17:59(2)|16:39 21 16:00(3)|16:13 32 1540 (4)
14]0521  |0607 | 0659 18:43 (1) | 07:50 17:41 (2) | 07:47 15:39 (3) | 08:31 1503 (9)
|2146  |2057 |1948 12 1855(1) 1837 18 1759(2) 1637 21 16:00(3) [1613 30 1540 (4)
15]0522  |06:08  |07:01 18:41 (1) | 0752 17:41 (2) | 0748 15:40 (3) | 08:32 1503 (9)
|21:45  |2055 [19:45 16 1857(1)[1835 19 18:00(2)|16:36 20 16:00(3)|16:14 30 1540 (4)
16(05:23  |06:10 | 07:02 18:40 (1) | 07:54 17:40 (2) | 07:50 15:41 (3) | 08:33 15:04 (9)
|21:44 120:53 | 19:43 18 1858 (1) | 1833 20 1800 (2) | 16:35 19 16:00(3) | 16:14 29 1540(4)
17| 05:24 | 06:12 | 07:04 18:38 (1) | 0756 17:40 (2) | 0752 15:42 (3) | 08:34 15.04 (9)
12143 |2051  |19:41 20 1858(1)|1831 20 1800(2)|16:33 17 1559(3)|16:14 30 1541 (4)
1810526  |06:14 | 07:06 18:37 (1) | 0757 17:40 (2) | 07:54 15:43 (3) | 08:34 1504 (9)
|2142  |2049 |19:38 22 1859(1)[1829 19 1759(2)| 1682 16 1550(3)|16:14 29 1540 (4)
1910527  |0615 | 07:07 18:36 (1) | 07:59 17:41 (2) | 07:55 15:44 (3) | 08:35 1505 (9)
|21:41  |2047 1936 22 1858(1)|1828 18 1759(2)|16:30 14 1558(3)|16:14 29 1541 (4)
20 05:28 106:17 | 07:09 18:36 (1) | 08:01 17:40 (2) | 07:57 15:46 (3) | 08:36 1506 (9)
|21:39  |2045 [19:33 22 1858(1)[1824 17 1757(2)|1629 11 1557(3)|16:15 28 1541 (4)
210530 0619 0711 18:36 (1) | 08:03 17:42 (2) | 07:59 15:48 (3) | 08:36 1505 (9)
121:38  |2043  [1981 22 1858(1)]1822 12 1754 (2) | 16:28 7 1555(3)[16:15 29 1541 (4)
2210531  |06:21  |07:12 18:35 (1) | 08:04 17:43 (2) | 08:01 10837 15.06 (9)
12137 |20:41 |1929 22 1857 (1)|1820 9 1752(2) | 1627 116116 29 1542 (4)
2310583 |0622  |07:14 18:35 (1) | 08:06 17:47 (2) | 08:02 15:24 (4) | 08:37 15:06 (9)
|21:35 | 20:38 119:26 21 1856 (1) | 18:18 2 1749(2)|16:26 7 15:31(4) | 16:16 29 1542(4)
2410534 |0624 | 07:18 18:36 (1) | 08:08 | 08:04 15:22 (4) | 08:38 15.08 (9)
|21:3¢  |20:36 |1924 19  1855(1)|18:16 |16:224 10 15:32(4) [16117 28 1543 (4)
25(0535 |0626 | 07:17 18:36 (1) | 08:10 | 08:06 15:21 (4) | 08:38 15.08 (9)
121:33 2034|1922 17 18:53 (1) | 18:14 |16:23 12 15:33(4) [16:17 29 1544 (4)
2610537 |0627  |07:19 18:38 (1) | 08:12 | 08:07 15:21 {4) | 08:39 1508 (9)
|21:31  |2082  [18:19 13 1851 (1) | 18:12 |16:22 14 1535(4) |1618 29 1544 (4)
2710538 |0629 |07:21 18:41 (1) | 08:14 | 08:09 15:21 (4) | 08:39 15:09 (9)
12130 |2029  |19:17 7 18:48(1) | 18:10 |16:21 15 15:36(4) | 1619 30 1545 (4)
28| 05:40 | 06:31 |07:22 | 08:15 | 08:10 15:20 (4) | 08:3% 15:09 (9)
|21:28 | 20:27 |19:14 | 18:08 | 16:21 16 15:36 (4) | 16:20 30 1546 (4)
29|0541 |0632  |07:24 | 08:17 | 08:12 15:20 (4) | 08:39 1509 (9)
12127  |2025  |19:12 | 1806 11620 17 15:37(d) |16:20 31 1547 (4)
30|0543 |0634 |07:26 | 07:19 | 08:14 15:21 (4) | 08:39 1510 (9)
12125  |2023  |19:10 | 17:04 |16:19 17 15:38(d) |16:21 32 1548 (4)
31[0544 0636 | 1 07:21 | 108:39 1511 (9)
|2123  |2020 | | 17:02 | [16:22 31 1549 (4)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 258 | 200 | 437 | 913
Red.Sonnenscheinwahrsch, | | | 0.34 | 0.32 | 020 | 0.15
Reduktion Betriebsdaver | | | 094 | 0.94 | 094 | 094
Reduktion Windrichtung | | | 068 | 0.70 | 0 | 070
Gesamte Reduktion | | | 0.22 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | | 57 | 42 | 57 | 87

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1035, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai [Juni
1]08:39 15:10 {9) | 0843 16:06 (3) | 07:17 17:09 (2) | 0705  |0558  |05:12
11623 15 1525(9) 1711 21 1627(3)|18:05 10 17:19(2)|2001  |2053  |21:40
2108:39 15:11 (9) | 08:11 16:06 (3) | 07:14 | 07:02 | 0556 105:11
|16:24 14 1525(9)]17:12 20 16:26(3) | 18:07 12003  |2055  |21.42
308:39 15:12 (9) | 08:10 16:06 (3) | 07:12 | 07:00 | 0554 105:10
11625 14  1526(9) |[1714 20 16:26(3) | 18:09 |2004  |2057 |2143
4108:39 15:12 (9) | 08:08 16:08 (3) | 07:10 | 06:58 10553 | 05:09
116:26 13 1525(9)[17:16 18  16:26(3) | 18:11 12006  |2058  |21:44
5108:39 15:14 (9) | 08:06 16:08 (3} | 07:08 10655  |0551  |05:09
116:27 11 1525(9)[1718 16 16:25(3) | 18:13 12008  |21:00 2145
6]08:38 15:14 (9) | 08:05 16:10(3) | 07:05 10653  |0549 | 05:08
11628 11 1525(9)|17:20 14 16:24(3) | 18:15 120:10  |2102  [2146
708:38 15:16 (9) | 08:03 16:12 {3) | 07:03 | 0651 | 0547 105:07
| 16:29 9 1525(9)|17:22 10 16:22(3) | 18:16 |20:11 12103 12147
808:38 15:17 (9) | 08:01 | 07:01 | 06:48 | 0545 1 05:07
1 16:31 7 1524 (9)|17:24 118:18 12013 2105  |2148
908:37 1520 (9} | 07:59 | 068:58 | 06:46 10543 | 05:08
| 16:32 2 1522(9)|17:26 118:20 12015 |2107  [2148
10| 08:37 | 07:58 | 06:56 | 06:44 | 0542 105:08
| 16:33 11728 118:22 12017 |21.08  [2149
11| 08:36 | 07:56 | 08:54 | 06:41 | 05:40 | 05:05
| 16:35 117:30 |18:24 | 20:18 |21:10 121:50
12| 08:36 | 0754 | 06:52 | 0639 | 05:38 | 05:05
| 16:36 117:32 |18:26 | 2020 |21:12 [21:51
13| 08:35 | 0752 | 06:49 | 0637 1 05:36 | 05:05
| 16:38 11733 11827 12022 |2113  |2151
14| 08:34 | 07:50 | 06:47 17:58 (1) | 0635 10535 |05:04
| 16:39 11735 118:29 4 18:02(1)|2024 |2115  |2152
15| 08:33 | 07:48 106:45 1753 (1) | 0632  |0533 0504
| 16:41 117:37 11831 12 18:05(1)|2025 |2117 |2153
16| 08:32 | 07:46 | 06:42 17:51 (1) | 0630  |0582  [05:04
| 16:42 117:39 118:33 16 1807 (1) | 2027 12118 12153
17| 08:32 | 07:44 | 06:40 17:50 (1) |0628  |0530  |05:04
| 16:44 11741 11834 18  18:08(1)|2029 |2120 |2154
18 | 08:31 |07:42 | 06:38 1748 (1) | 0626  |0529  [05.04
| 16:46 117:43 118:36 20 1808(1)|2031 |2121  |2154
19 | 08:30 | 07:40 17:11 (2) | 06:35 1747 (1) | 0623  |0527  |05:04
| 16:47 117:45 8 17119(2)|18:38 22 18:09(1)|2032 |2123 |2154
20 08:29 16:10 (3) | 07:38 17:09{2) | 06:33 17:46 (1) | 0621 | 05:26 105:04
| 16:49 7 16:47(3)|17:47 12 17:21(2)|18:40 22 18.08(1)|2034 |2124 |21:55
21]08:28 1608 (3) | 07:36 17:07 (2) ] 06:30 17:46 (1) | 06:19 | 0524 105:04
| 16:51 11 16:19(3) | 1749 16 17:23(2) | 18:42 22 1808 (1) 2036 12126 [2155
22| 08:26 16:07 (3} | 07:34 17:08 (2) | 06:28 17:46 (1) |06:17  |0523  |05:04
116552 13 1620(3)|17.51 18 17:24(2)|18:43 22 18:08(1) |2088 |2127 |2155
230825 1606 (3) | 07:32 17:06 (2) | 06:26 17:46 (1) |06:15  |0522  |05:05
| 16:54 16 1622(3)| 1752 19 17:25(2) | 18:45 21 18:07(1)]2039 12129 12155
24| 08:24 1605 (3) | 07:30 17:06 (2) | 06:23 17:46 (1) |06:13  |0520  |05:05
|16:56 17 1622(3) 1754 19 17:25(2)|18:47 21 1807 (1)|2041  |2130 |2155
25| 08:23 1605 (3) | 07:27 17:05 (2) | 06:21 17:47 (1) | 06111 |05149 | 05:05
| 16:58 19 1624 (3) | 1756 19 17:24(2) | 18:49 19 18:08 (1) | 2043 12131 12155
26 | 08:21 1605 (3) | 07:25 17:05(2) | 06:19 1748 (1)| 0608  |0518  |05:06
[17:00 20 1625(3) 1758 19 17:24(2)|1850 15 18:03(1)|2045 2133 |2155
27| 08:20 1605 (3) | 0723 17:06 (2) | 07:16 18:50 (1) | 0606 |05:17  [05:06
117:01 20 1625(3) 1800 18 17:24(2)|19:52 11 19:01(1) | 2046 |2134  |2155
28]08:19 16:04 (3} | 07:21 17:07 (2} | 07:14 18:54 (1) | 06:04 105:16 105:07
| 17:03 21 1625(3)|18.02 16 17:23(2) | 19:54 2 1856 (1)|2048 12135 [2155
29|08:17 1605 (3) | 0719 17:07 (2) | 07:12 |0602  |05:15  [05:07
117:05 21 1626(3)|1804 14 17:21(2) | 19:56 12050  |2137 2155
30| 08:16 1605 (3) | | 07:09 |0600  |05:14  |05:08
11707 21 1626(3)| 119:57 |2052  |2138  |2155
31]08:14 1605 (3} | 107:07 | 10513 |
|17:08 22 1627(3)| 11959 | 12138 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 304 | 297 | 257 | | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 1 0.28 | | 1
Reduktion Betriebsdaver | 094 | 0.94 | 0.94 | | |
Reduktion Windrichtung | 0.71 | 0.71 | 068 | | |
Gesamte Reduktion | 0.11 | 017 | 0.18 | | |
Met.wahrsch.Beschattung | 32 | 49 | a6 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1035, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

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

der Matrix wiedergeg

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110508 | 0546 | 06:37 10728 |07:23 108:45
12155 |2122 |20:18 | 19:07 | 17:00 116:18
2105:09 | 0548 | 06:39 | 0729 | 07:25 |08:16
|21:54  |21:20 | 20:16 119:05 | 1658 116117
3105:10 | 0548 | 06:41 1 07:31 | 07:26 |08:18
12154  |21:18  |20:14 | 19.03 | 16:56 11647
410511 | 05:51 | 06:42 | 0733 | 07:28 15:45 (3) | 08:19 1505 (9)
[2153  |21:16  |20:11 1 19:00 | 16:54 3 15:48(3) | 16:16 1 1506 (9)
510512 0552 | 06:44 10734 | 07:30 15:41 (3) | 08:21 1502 (9)
[21:53  |21145 | 20:09 11858 |1652 11 15:52(3) | 16:16 7 1508(9)
6]0512  |0554 | 06:46 | 0736 | 07:32 15:39 (3) | 08:22 15.02 (9)
|21:52  |21113 | 20:07 | 1856 11651 15  15:54 (3) [ 16:15 9 1511(9)
710513 | 05:56 | 06:47 | 07:38 | 07:34 15:38 (3) | 08:23 1501 (9)
| 21:52 121:11 120:04 | 18:53 | 16:49 17 15:55(3) | 16:15 11 15:12(9)
810514 | 05:57 | 06:49 | 07:40 | 07:36 15:37 (3) | 08:25 1501 (9)
| 21:51 |21:08  |20:02 | 18:51 |16:47 19 15:56(3) |16:14 11 15:12(9)
905:15 |1 05:59 | 06:51 | 07:41 | 07:38 15:37 (3) | 08:26 15:01 (9)
12150  |21:07 | 20:00 | 18:49 |16:45 19 1556(3) | 1614 13 15:14(9)
1010516 0601  |06:52 | 07:43 | 07:39 15:37 (3) | 08:27 1501 (9)
12150 |21:05 |19:57 | 18:46 |16:44 20 1557 (3) |1614 14  15:15(9)
1110517 0602 | 0654 | 07:45 | 07:41 15:36 (3) | 08:28 1501 (9)
|21:49  |21:03 | 1955 | 18:44 |16:42 21 1557(3)|16114 14  15:15(9)
12]05:18 | 06:04 | 06:56 | 07.47 17:44 (2) | 0743 15:36 (3) | 0829 1501 (9)
|21:48 |21:01 ] 19:52 | 18:42 7 1751(2) | 16:41 22 1558(3)|16:14 15 1516 (9)
130520 | 06:06 | 06:57 | 0748 17:41 (2) | 0745 15:36 (3) | 08:30 15:01 (9)
|21:47  |2059 | 19:50 11840 12 17:53(2)|16:39 22 1558(3)|1613 16 1517(9)
1410521  |0607 | 0659 1 07:50 17:40 (2) | 07:47 15:37 (3) | 08:31 15:02 (9)
|2146  |2057 | 1948 11887 15 1755(2)| 1637 21 1558(3) 1613 15  1517(9)
15]0522  |06:08  |07:01 | 0752 17:38 (2) | 07:48 15:37 (3) | 08:32 1502 (9)
|21:45 |2055 |19:45 11835 18 17:56(2) | 16:36 21 15:58(3) |1614 16 15:18(9)
16| 05:23 | 06:10 | 07:02 18:40 (1) | 0754 17:38 (2) | 07:50 15:38 (3) | 08:33 1502 (9)
|21:44 120:53 | 19:43 10 1850 (1) | 1833 18 1756 (2) | 16:35 20 1558i3)|16:14 17 15:19(9)
17| 05:24 | 06:12 | 07:04 18:36 (1) | 0756 17:37 (2) | 0752 15:38 (3) | 08:34 1503 (9)
12143 |2051  |19:41 15 1851(1)|1831 19 17:56(2)|16:33 20 1558(3)|16:14 16 1519(9)
1810526  |06:14 | 07:06 18:35 (1) | 0757 1737 (2) | 07:54 15:39 (3) | 08:34 1503 (9)
|2142  |2049 |19:38 18 1853(1)[1829 19 1756(2)| 1632 19 1558(3)|16:14 16 15:19(9)
1910527  |0615 | 07:07 18:33 (1) | 07:59 17:37 (2) | 07:55 15:40 (3) | 08:35 1503 (9)
|21:41  |20:47 |19:36 20 1853(1)[1826 19 1756(2) [16:30 17 1557(3)|1614 17  1520(9)
2010528 | 0647 | 07:09 18:32 (1) | 08:01 17:36 (2) | 07:57 15:41 (3) | 08:36 1504 (9)
|21:33  |2045 [1933 21 1853 (1)[1824 19 1755(2) 1629 16 1557(3)|16:15 17 1521 (9)
210530 0619 0711 18:32 (1) | 08:03 17:37 (2) | 07:59 15:43 (3) | 08:36 1504 (9)
12138 |2043  [1981 22 1854(1)]1822 17 1754(2)[1628 13 1556(3)[16:15 17 1521 (9)
220531 |0621  |07:12 18:31 (1) | 08:04 17:38 (2) | 08:01 15:44 (3) | 08:37 15:06 (9)
12137 |20:41  |1929 22 1853(1)[1820 14 1752(2) 1627 11 1555(3)|16:16 17 1522(9)
2310583 |0622  |07:14 18:31 (1) | 08:06 17:39 (2) | 08:02 15:47 (3) | 08:37 15:05 (9)
|21:35 | 20:38 119:26 22 1853 (1)]18:18 11 1750 (2) | 16:26 7 1554 (3) | 16:16 17 1522(9)
2410534 |0624 | 07:18 18:31 (1) | 08:08 17:41 (2) | 08:04 108:38 15.06 (9)
|21:3¢  |20:36  |1924 21 1852(1)|18:16 7 17:48(2) | 16:24 [16:17 17 1523(9)
25(0535 |0626 | 07:17 18:30 (1) | 08:10 | 08:06 108:38 1507 (9)
121:33  |2034  [18:22 21 1851(1)|18:14 | 16:23 [16:17 16 1523(9)
2610537 |0627 |07:19 18:31 (1) | 08:12 | 08:07 108:39 1507 (9)
12131 |2082  [18:19 19 1850 (1) | 18:12 | 16:22 11618 16 1523 (9)
2710538 |0629 |07:21 18:32 (1) | 08:14 | 08:09 108:39 1507 (9)
12130 |20:28  [19:47 17 18:49 (1) | 18:10 | 16:21 11619 16  1523(9)
28| 05:40 | 06:31 |07:22 18:34 (1) | 08:15 | 08:10 |08:3% 15:08 (9)
|21:28 | 20:27 |19:14 13 18:47 (1) | 1808 | 16:21 |16:20 16 1524 (9)
29|0541 |0632  |07:24 18:36 (1) | 08:17 | 08:12 108:39 1508 (9)
| 21:27 | 20:25 | 18:12 7 1843(1)| 1806 | 16:20 |16:20 16 1524 (9)
30|0543 |0634 |07:26 | 07:19 | 08:14 108:39 1509 (9)
12125  |2023  |19:10 | 17:04 | 16:19 11621 15 1524 (9)
31[0544 0636 | 1 07:21 | 108:39 1510 (9)
|21:23  |2020 | | 17:02 | [1622 15 1525(9)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 248 | 195 | 334 | 403
Red.Sonnenscheinwahrsch, | | | 0.34 | 0.32 | 020 | 0.15
Reduktion Betriebsdaver | | | 094 | 0.94 | 094 | 094
Reduktion Windrichtung | | | 068 | 0.70 | 0 | 070
Gesamte Reduktion | | | 0.22 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | | 55 | 41 | 44 | 39

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1036, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai [Juni
1]08:39 15:10 {9) | 0843 16:05 (3) | 07:17 10705 10558 0542
11623 14 1524(9) {1711 20 16:25(3) | 18:05 12001 |2053  |21:.40
2108:39 15:11 (9) | 08:11 16:05(3) | 07:14 | 07:02 | 0556 105:11
|16:24 13 1524(9)]17:12 20 16:25(3) | 18:07 12003  |2055  |21.42
308:39 15:13 (9) | 08:10 16:06 (3) | 07:12 | 07:00 | 0554 105:10
116225 11 1524(9) 1714 18 16:24(3) | 18:09 |2004  |2057 |2143
4108:39 15:13 (9) | 08:08 16:08 (3) | 07:10 | 06:58 10553 | 05:09
116:26 11 1524(9)[17:16 16 16:24(3) | 18:11 12006  |2058  |21:44
5108:39 15:14 (9) | 08:06 16:08 (3} | 07:08 10655  |0551  |05:09
116:27 10 1524(9)[1718 14  16:23(3) | 18:13 12008  |21:00 2145
6]08:38 15:15 (9) | 08:05 16:11(3) | 07:05 10653  |0549 | 05:08
| 16:28 8 1523(9)|17:20 10 16:21(3)}]18:15 120:10  |2102  [2146
708:38 15:18 (9) | 08:03 07:03 | 0651 | 0547 105:07
| 16:29 4 1522(9)|17:22 118:16 |20:11 12103 12147
808:38 | 08:01 | 07:01 | 06:48 | 0545 1 05:07
1 16:31 117:24 118:18 12013 2105  |2148
908:37 | 07:59 | 068:58 | 06:46 10543 | 05:08
| 16:32 11726 118:20 12015 |2107  [2148
10| 08:37 | 07:58 | 06:56 | 06:44 | 0542 105:08
| 16:33 11728 118:22 12017 |21.08  [2149
11| 08:36 | 07:56 | 08:54 | 06:41 | 05:40 | 05:05
| 16:35 117:30 |18:24 | 20:18 |21:10 121:50
12| 08:36 | 0754 | 06:52 | 0639 | 05:38 | 05:05
| 16:36 117:32 |18:26 | 2020 |21:12 [21:51
13| 08:35 | 0752 | 06:49 17:53 (1) | 0637 | 05:36 10505
| 16:38 11733 11827 8 1801(1)|2022 |21:13  [2151
14| 08:34 | 07:50 | 06:47 17:50 (1) | 0635 10535 |05:04
| 16:39 11735 11829 14 1804 (1) |2024 |2115  |2152
15| 08:33 10748 1 06:45 17448 (1) | 0632  |0533 0504
| 16:41 117:37 11831 17 18:05(1)|2025 |2117  |2153
16 | 08:32 | 07:46 | 06:42 17:47 (1) | 0630  |0532  |05:04
| 16:42 117:39 118:33 19 1806 (1) | 2027 12118 12153
17| 08:32 | 07:44 | 06:40 1746 (1) | 0628 | 05:30 | 05:04
| 16:44 11741 11834 21 1807 (1)|2029 |2120 |2154
18 | 08:31 |07:42 17:09 (2) | 06:38 17:45(1) | 0626  |0529  [05.04
| 16:46 117:43 8 1717(2)118:36 21 18:06(1)|2031  |21:21  [2154
19 | 08:30 1608 (3) | 07:40 17:08 (2) | 06:35 1744 (1) | 0623  |0527  |05:04
| 16:47 7 16:15(3)|1745 11 1719(2)|18:38 22 1806(1)|20382 |2123 |2154
20| 08:29 16:07 (3) | 07:38 17:06 (2) | 06:33 17:44 (1) |0621  |0526  |05:04
11649 10 16:17(3)|1747 15 17:21(2)|18:40 22 18:06(1)|2034 |2124  |2155
21]08:28 16:06 (3) | 07:36 17:05 (2) ] 06:30 17:44 (1) | 06119 | 0524 105:04
| 16:51 13 16:19(3) | 1749 17 17:22(2) | 18:42 21 18.05(1) | 2036 12126 [2155
22| 08:26 16:05 (3} | 07:34 17:04 (2) | 06:28 17:44 (1) |06:17  |0523  |05:04
116552 15 1620(3)|17.51 19 17:23(2) 1843 21 18:05(1) |2088 |2127 |2155
230825 16:04 (3) | 07:32 17:04 (2) | 06:26 17:44 (1) |06:15  |0522 | 0506
| 16:54 17 1621 (3} | 1752 19 17:23(2) | 18:45 19 18:03 (1) | 2039 12129 12155
24| 08:24 1604 (3) | 07:30 17:04 (2) | 06:23 17:46 (1) |06:13  |0520  |05:05
|16:56 18 1622(3) 1754 19 17:23(2)|18:47 16 1802(1)|2041  |2130 |2155
25| 08:23 1604 (3) | 0727 17:04 (2) | 06:21 17:47 (1) | 06111 |05149 | 05:05
| 16:58 19  1623(3) | 1756 18 17:22(2) | 18:49 14 18:01 (1) | 2043 12131 12155
26 | 08:21 1604 (3) | 07:25 17:04 (2) | 06:19 1749 (1) | 0608  |0518  |05:06
[17:00 20 1624(3) 1758 18 17:22(2) | 18:50 8 17:57(1)|2045 |2183 |2155
27| 08:20 1603 (3) | 0723 17:05(2) | 07:16 |0606  |05:17  |05:06
117:01 21 1624(3) 1800 16 17:21(2)|19:52 |2046  |2134  |2155
28]08:19 16:03 (3} | 07:21 17:06 (2) | 07:14 | 06:04 105:16 105:07
| 17:03 21 1624 (3)|18.02 14 17:20(2) | 19:54 | 20:48 12135 [2155
29|08:17 1604 (3) | 0719 17:08 (2) | 07:12 |0602  |05:15  [05:07
117:05 21 1625(3)|18:04 9 17:17(2) | 19:56 12050  |2137 2155
30| 08:16 1604 (3) | | 07:09 |0600  |05:14  |05:08
11707 21 1625(3)| 119:57 |2052  |2138  |2155
31]08:14 1605 (3} | 107:07 | 10513 |
|17:08 21 1626(3)| 11959 | 12139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 285 | 281 | 243 | | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 1 0.28 | | 1
Reduktion Betriebsdaver | 094 | 0.94 | 0.94 | | |
Reduktion Windrichtung | 0.71 | 0.71 | 068 | | |
Gesamte Reduktion | 0.11 | 017 | 0.18 | | |
Met.wahrsch.Beschattung | 31 | a7 | 43 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie B jahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1036, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

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

der Matrix wiedergeg

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110508 | 0546 | 06:37 10728 |07:23 108:45
12155 |2122 |20:18 | 19:07 | 17:00 116:18
2105:09 | 0548 | 06:39 | 0729 | 07:25 |08:16
|21:54  |21:20 | 20:16 119:05 | 1658 116117
3105:10 | 0548 | 06:41 1 07:31 | 07:26 |08:18
12154  |21:18  |20:14 | 19.03 | 16:56 11647
410511 |0551 | 0642 | 0733 | 07:28 108:19
[2153  |21:16  |20:11 1 19:00 | 16:54 116:16
510512 0552 | 06:44 10734 | 07:30 15:44 (3) | 08:21
[21:53  |21145 | 20:09 11858 | 16:52 3 1547(3) | 16:16
6]0512  |0554 | 06:46 | 0736 | 07:32 15:40 (3) | 08:22 15:04 (9)
|21:52  |21113 | 20:07 | 1856 11651 11 15:51(3) [16:15 4 1508(9)
710513 | 05:56 | 06:47 | 07:38 | 07:34 15:38 (3) | 08:23 1502 (9)
| 21:52 121:11 120:04 | 18:53 | 16:49 15 1553 (3) | 16:15 8 15:10(9)
810514 | 05:57 | 06:49 | 07:40 | 07:36 15:37 (3) | 08:25 1501 (9)
| 21:51 |21:08  |20:02 | 18:51 |16:47 17 1554 (3) |16:14 10 15:11(9)
905:15 |1 05:59 | 06:51 | 07:41 | 07:38 15:37 (3) | 08:26 15:02 (9)
12150  |21:07 | 20:00 | 18:49 |16:45 18 15:55(3) | 1614 11  15:13(9)
1010516 0601  |06:52 | 07:43 | 07:39 15:36 (3) | 08:27 1502 (9)
12150 |21:05 |19:57 | 18:46 |16:44 19 1555(3) |1614 11 1513 (9)
1110517 0602 | 0654 | 07:45 | 07:41 15:36 (3) | 08:28 1502 (9)
| 21:49 |121:03 | 19:55 | 18:44 | 16:42 20 1556(3) | 16:14 12 1514 (9)
12]05:18 | 06:04 | 06:56 | 07.47 107:43 15:36 (3) | 08:29 1502 (9)
|21:48 |21:01 ] 19:52 | 18:42 | 16:41 20 1556(3)|16:14 13 15:15(9)
130520 | 06:06 | 06:57 | 0748 17:42 (2) | 07 45 15:36 (3) | 08:30 15:02(9)
|21:47  |2058 | 1950 | 18:40 7 17:49(2)|16:3% 21 1557(3)|1613 13 1515(9)
1410521  |0607 | 0659 1 07:50 17:40 (2) | 07:47 15:36 (3) | 08:31 15:02 (9)
|2146  |2057 | 1948 11887 11 1751(2)| 1637 21 1557 (3) | 1613 14 1516(9)
15]0522  |06:08  |07:01 | 0752 17:38 (2) | 07:48 15:36 (3) | 08:32 15:02 (9)
|21:45 |2055 |19:45 11835 15 17:53(2) |16:36 21 1557(3)[1614 15 1517 (9)
16| 05:23 | 06:10 | 07:02 | 07:54 17:37 (2) | 07:50 15:36 (3) | 08:33 1503 (9)
[21:44  |2053 | 19:43 11833 17 1754(2)|16:35 21 1557(3)[16:114 15 1518(9)
17| 05:24 | 06:12 | 07:04 18:38 (1) | 0756 17:36 (2) | 0752 15:37 (3) | 08:34 1503 (9)
12143 |2051 | 19:41 7 1845(1)|1831 18 17:54(2)|16:33 20 1557(3)|16:14 15 1518(9)
1810526  |06:14 | 07:06 18:35 (1) | 0757 1736 (2) | 07:54 15:38 (3) | 08:34 1503 (9)
|2142  |2049 |19:38 13 1848(1)[1829 18 1754(2)|1632 19 1557(3)|16:14 15 15:18(9)
1910527  |0615 | 07:07 18:32 (1) | 0759 17:35 (2) | 07:55 15:38 (3) | 08:35 1504 (9)
|21:41  |2047 1936 16 1848(1)[1826 19 1754(2)|16:30 19 1557(3)|16:14 15 1519(9)
2010528 | 0647 | 07:09 18:31 (1) | 08:01 17:34 (2) | 07:57 15:39 (3) | 08:36 1504 (9)
|21:33  |2045 [19:33 19 1850(1)[1824 19 1753(2)|1629 17 1556(3)|16:15 16 1520(9)
210530 0619 0711 18:30 (1) | 08:03 17:35 (2) | 07:59 15:41 (3) | 08:36 1504 (9)
12138 |2043  [1981 20 1850(1)]1822 18 1753(2)[1628 15 1556(3)[16:15 16 1520(9)
22|0531  |06:20 | 07:12 18:28 (1) | 08:04 17:35 (2) | 08:01 15:42 (3) | 08:37 1505 (9)
12137 |20:41  |1929 22 1850(1)[1820 17 1752(2)|1627 13 1555(3)|16:116 16 1521 (9)
2310583 |0622  |07:14 18:28 (1) | 08:06 17:36 (2) | 08:02 15:44 (3) | 08:37 15:05 (9)
|21:35 | 20:38 119:26 22 18:50(1)|18:18 14 1750 (2) | 16:26 10 15:54 (3) | 16:16 16 1521(9)
2410534 |0624 | 07:18 18:28 (1) | 08:08 1787 (2) | 08:04 15:45 (3) | 08:38 15.06 (9)
|21:3¢  |20:36  |1924 22 1850(1)[18:16 11 1748(2)|16:24 7 1552(3) (1617 16 1522(9)
25(0535 |0626 | 07:17 18:27 (1) | 08:10 17:39 (2) | 08:06 108:38 1507 (9)
|21:33  |2034  [19:22 22 1849(1)|18:14 7 1746 (2) | 16:23 [16:17 15 1522(9)
2610537 |0627  |07:19 18:27 (1) | 08:12 | 08:07 108:39 1507 (9)
|21:31  |2082  [18:19 21 1848 (1) |18:12 | 16:22 11618 15 1522(9)
2710538 |0629 |07:21 18:28 (1) | 08:14 | 08:09 108:39 1507 (9)
12130 |20:29  [19:17 20 18:48(1) | 18:10 | 16:21 11619 15  1522(9)
28| 05:40 | 06:31 |07:22 18:29 (1) | 08:15 | 08:10 |08:3% 15:08 (9)
|21:28 | 20:27 |19:14 18 1847 (1) | 1808 | 16:21 |16:20 15 1523(9)
29|0541 |0632  |07:24 18:29 (1) | 08:17 | 08:12 108:39 1509 (9)
|21:27  |2025  [19:12 15 1844 (1) | 1806 | 16:20 11620 14 1523(9)
30|0543 |0634 |07:26 18:31 (1) | 07:19 | 08:14 108:39 1509 (9)
12125 2023 1910 11 18:42(1) | 17:04 | 16:19 11621 14 1523(9)
31[0544 0636 | 1 07:21 | 108:39 1510 (9)
|2123  |2020 | | 17:02 | [1622 14 1524 (9)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 248 | 191 | 327 | 353
Red.Sonnenscheinwahrsch, | | | 0.34 | 0.32 | 020 | 0.15
Reduktion Betriebsdaver | | | 094 | 0.94 | 094 | 094
Reduktion Windrichtung | | | 068 | 0.71 | 0 | 070
Gesamte Reduktion | | | 0.22 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | | 55 | 40 | 43 | 34

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1037, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai [Juni
1]08:39 15:10 (9) | 0843 16:04 (3) | 07:17 10705 10558 0542
11623 10 1520(9) 1711 18 16:22(3) | 18:05 12001 |2053  |21:.40
2108:39 15:12(9) | 08:11 16:04(3) | 07:14 | 07:02 | 0556 105:11
| 16:24 8 1520(9)|17:12 18 16:22(3) | 18:07 | 2003 12055 [21:42
308:39 15:13 (9) | 08:10 16:05(3) | 07:12 | 07:00 | 0554 105:10
| 16:25 7 1520(9) 1714 16 16:21(3) | 18:09 |2004  |2057 |2143
4108:39 15:14 (9) | 08:08 16:08 (3) | 07:10 | 06:58 10553 | 05:09
| 16:26 5 1519(9)[17:16 12 16:20(3) | 18:11 12006  |2058  |21:44
5]08:39 1 08:06 16:10 (3} | 07:08 10655  |0551  |05:09
1 16:27 117:18 8 16:18(3)[18:13 12008  |21:00 2145
6]08:38 1 08:05 1 07:05 10653  |0549 | 05:08
| 16:28 |17:20 118:15 | 20:10 |21:02 [21:48
708:38 | 08:03 1 07:03 | 0651 | 0547 105:07
| 16:29 |17:22 118:16 |20:11 12103 12147
808:38 | 08:01 | 07:01 | 06:48 | 0545 1 05:07
1 16:31 117:24 118:18 12013 2105  |2148
908:37 | 07:59 | 068:58 | 06:46 10543 | 05:08
| 16:32 11726 118:20 12015 |2107  [2148
10| 08:37 | 07:58 | 06:56 | 06:44 | 0542 105:08
| 16:33 11728 118:22 12017 |21.08  [2149
11| 08:36 | 07:56 | 08:54 17:54 (1) | 06:41 | 05:40 | 05:05
| 16:35 117:30 |18:24 2 17:56(1)]20:18 |21:10 121:50
12| 08:36 | 0754 | 06:52 17:48 (1) | 0639 | 05:38 | 05:05
| 16:36 117:32 |18:26 11 17:59 (1) | 20220 |21:12 [21:51
13| 08:35 | 0752 | 06:49 1748 (1) | 0637 | 05:36 10505
| 16:38 11733 11827 16 1802(1)|2022 |21:13  |21:51
14| 08:34 | 07:50 | 06:47 17:45(1) | 0635 10535 |05:04
| 16:39 11735 11829 18 18:03(1)|2024 |2115  |2152
15| 08:33 10748 1 06:45 17:43 (1) | 0632  |0533 0504
| 16:41 117:37 11831 20 18:08(1)|2025 |2117 |2153
16 | 08:32 | 07:46 17:10(2) | 06:42 17:43(1) |0630  |0532  |05:04
| 16:42 117:39 3 17:13(2)|18:33 21 1804 (1) | 2027 12118 12153
17| 08:32 1607 (3) | 0744 17.08 (2} | 06:40 17:42 (1) | 0628 | 05:30 105:.04
| 16:44 3 16:10(3) | 1741 9 1715(2)|1834 22 18:04(1)|2029 |2120 |2154
18| 08:31 1605 (3) | 0742 17:05 (2) | 06:38 17:41 (1) | 0626 | 0529 105:04
| 16:46 9 16:14(3) 11743 12 1717(2)]18:36 22 18:03(1)|2031  |21:21  [21:54
19 | 08:30 1604 (3) | 07:40 17:04 {2) | 06:35 17:42(1) | 0623  |0527  |05:04
|16:47 12 16:16(3) | 1745 15 17:19(2)|18:38 21 1808(1) 2082 |2123  |2154
20| 08:29 16:03 (3) | 07:38 17:03 (2) | 06:33 17:41 (1) |0621  |0526  |05:04
|16:49 14 16:17(3) {1747 18 17:21(2)|18:40 21 1802(1) 2034 |2124  |2155
21]08:28 16:03 (3) | 07:36 17:02 (2) ] 06:30 17:42 (1) | 0619 | 0524 105:04
| 16:51 16 16:19(3) | 1749 18 17:20(2) | 18:42 19 1801 (1) | 2036 12126 [2155
22| 08:26 16:02 (3} | 07:34 17:02 (2} | 06:28 17:43 (1) |06:17  |0523  |05:04
11652 17 16:19(3)|17.51 19 17:21(2)|18:43 17 18:00(1) [2088  |2127 |2155
230825 1602 (3) | 07:32 17:02 (2) | 06:26 17:43(1) | 06:15  |0522  |05:05
| 16:54 18 1620(3)| 1752 19 17:21(2) | 18:45 15 17:58(1) | 2039 12129 12155
24| 08:24 1601 (3) | 07:30 17:02 (2) | 06:23 17:46 (1) |06:13  |0520  |05:05
|16:56 19 1620(3) 1754 19 17:21(2)|18:47 10 17:56(1)|2041  |2130 |2155
25| 08:23 1601 (3) | 07:27 17:02 (2) | 06:21 |06:41  |0549 | 05:05
| 16:58 20 1621(3) 1756 17 17:19(2) | 18:49 | 20:43 12131 12155
26 | 08:21 1602 (3) | 07:25 17:03{2) | 06:19 10608  |0518  |05:06
[17:00 20 1622(3)|1758 15 17:18(2) | 18:50 |2045 |2133  |2155
27| 08:20 1601 (3) | 0723 17:04 (2) | 07:16 |0606  |05:17  |05:06
117:01 21 1622(3)|1800 13 17:17(2)|19:52 |2046  |2134  |2155
28108:19 1601 (3) | 07:21 17:07 (2} | 07:14 10604 10516 [05:07
| 17:03 21 1622(3)|18:02 8 17:115(2) | 19:54 | 20:48 12135 [2155
29|08:17 1602 (3) | 0719 107:12 |0602  |05:15  [05:07
117:05 21 1623(3) | 1804 119:56 12050  |2187  |2155
30| 08:16 1602 (3) | | 07:09 |0600  |05:14  |05:08
117:07 21 1623(3)| 119:57 |2052  |2138  |2155
31]08:14 1603 (3} | 107:07 | 10513 |
|17:08 20 1623(3)| 119:59 | 12139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 282 | 257 | 235 | | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 1 0.28 | | 1
Reduktion Betriebsdaver | 094 | 0.94 | 0.94 | | |
Reduktion Windrichtung | 0.71 | 0.71 | 068 | | |
Gesamte Reduktion | 0.11 | 017 | 0.18 | | |
Met.wahrsch.Beschattung | 30 | 43 | a2 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie B jahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1037, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

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

der Matrix wiedergeg

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhohe (iber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110508 | 0546 | 06:37 10728 18:27 (1) | 07:23 108:45
12155 |2122 |20:18 11907 13 1840 (1) | 17:00 116:18
2105:09 | 0548 | 06:39 | 0729 18:29 (1) | 07:25 |08:16
|21:54  |21:20 | 20:16 11905 7 18:36(1)| 1658 116117
3105:10 | 0548 | 06:41 1 07:31 | 07:26 |08:18
12154  |21:18  |20:14 | 19.03 | 16:56 11647
410511 |0551 | 0642 | 0733 | 07:28 108:19
[2153  |21:16  |20:11 1 19:00 | 16:54 116:16
510512 0552 | 06:44 10734 | 07:30 108:21
[21:53  |21145 | 20:09 11858 | 16:52 116:16
6]0512  |0554 | 06:46 | 0736 | 07:32 |08:22
|21:52  |21113 | 20:07 | 1856 | 16:51 116:15
710513 | 05:56 | 06:47 | 07:38 | 07:34 15:39 (3) | 08:23
| 21:52 121:11 120:04 | 18:53 | 16:49 9 15:48(3) | 16:15
810514 | 05:57 | 06:49 | 07:40 | 07:36 15:37 (3) | 08:25
|21:51  |21:08  |20:02 | 1851 |16:47 13 15:50 (3) | 16:14
905:15 |1 05:59 | 06:51 | 07:41 | 07:38 15:36 (3) | 08:26 15:03 (9)
12150 |21:07 | 20:00 | 18:49 |16:45 16  15:52(3) | 1614 5 1508 (9)
1010516 0601  |06:52 | 07:43 | 07:39 15:35 (3) | 08:27 1502 (9)
12150 |21:05 |19:57 | 18:46 |16:44 18 1553 (3) | 16:14 7 1509 (9)
1110517 0602 | 0654 | 07:45 | 07:41 15:34 (3) | 08:28 1502 (9)
|21:49  |21:03 | 1955 | 18:44 |16:42 19 15:53(3) | 16:14 8 1510(9)
12]05:18 | 06:04 | 06:56 | 07.47 107:43 15:34 (3) | 0829 1501 (9)
|21:48 |21:01 ] 19:52 | 18:42 | 16:41 20 1554(3)|16:14 10 1511 (9)
130520 | 06:06 | 06:57 | 0748 | 07.45 15:34 (3) | 08:30 15:01 (9)
|21:47  |2058 | 1950 | 18:40 |16:39 20 15:54(3) 1613 11 1512(9)
1410521  |0607 | 0659 1 07:50 17:41 (2) | 07:47 15:34 (3) | 08:31 1501 (9)
|2146  |2057 | 1948 | 1837 4 1745(2)| 1637 21 1555(3) |1643 12  1513(9)
15]0522  |06:08  |07:01 | 0752 17:38 (2) | 07:48 15:34 (3) | 08:32 1502 (9)
|21:45  |2055  |19:45 11835 10 17:48(2) | 16:36 21 1555(3) |1614 12  15:14(9)
16| 05:23 | 06:10 | 07:02 | 07:54 17:36 (2) | 07:50 15:34 (3) | 08:33 1502 (9)
[21:44  |2053 | 19:43 11833 14 1750(2)| 1635 21 1555(3)[16:14 13  1515(9)
17| 05:24 | 06:12 | 07:04 | 07:56 17:35(2) | 0752 15:35 (3) | 08:34 1503 (9)
12143 |2051 | 19:41 11831 16 17:51(2)|16:33 20 1555(3)|16:14 12  1515(9)
1810526  |06:14 | 07:06 | 0757 17:34 (2) | 07:54 15:35 (3) | 08:34 1502 (9)
|21:42  |2049 | 19:38 11829 18 17:52(2)|16:32 20 1555(3)|16114 13 15:15(9)
1910527  |0615 | 07:07 18:33 (1) | 0759 17:33 (2) | 0755 15:36 (3) | 08:35 1503 (9)
12141  |2047 |19:38 9 1842(1)|1826 19 17:52(2)|16:30 19 1555(3) |1614 13 15:16(9)
2010528 | 0647 | 07:09 18:30 (1) | 08:01 1732 (2) | 07:57 15:37 (3) | 08:36 1504 (9)
|21:39  |2045 [19:33 14 1844(1)[1824 19 1751(2) 1629 18 1555(3)|16:15 13  1517(9)
210530 0619 0711 18:29 (1) | 08:03 17:32 (2) | 07:59 15:38 (3) | 08:36 1504 (9)
12138 |2043  [1981 17 1846(1)]1822 19 1751(2)[1628 17 1555(3)[16:15 13  1517(9)
22|0531  |06:20 | 07:12 18:26 (1) | 08:04 17:32 (2) | 08:01 15:39 (3) | 08:37 1505 (9)
12137 |20:41  |1929 20 1846(1)[1820 19 1751(2)|1627 16 1555(3)|16:16 13  1518(9)
2310583 |0622  |07:14 18:26 (1) | 08:06 17:33 (2) | 08:02 15:40 (3) | 08:37 15:05 (9)
|21:35 | 20:38 119:26 20 1846 (1)|18:18 17 1750 (2) | 16:26 14 15:54 (3) | 16:16 13 15:18(9)
24(0534 |0624 |07:16 18:25 (1) | 08:08 17:34 (2) | 08:04 15:41 (3) | 08:38 1506 (9)
|21:3¢  |20:36  |1924 22 1847(1)|18:16 14 1748(2)|16:24 12 1553(3)[16:17 13  15:19(9)
25(0535 |0626 | 07:17 18:24 (1) | 08:10 17:35 (2) | 08:06 15:43 (3) | 08:38 15.06 (9)
121:33  |2034  |1921 22 1846(1)|1814 11 17:46(2) | 16:23 9 1552(3) (1617 13 1519(9)
2610537 |0627 |07:19 18:24 (1) | 08:12 17:36 (2) | 08:07 15:46 (3) | 08:39 1506 (9)
|21:31  |2082  [18:49 22 1846 (1) | 18:12 8 1744 (2) | 16:22 4 1550(3) |16:18 13 15:19(9)
2710538 |0629 |07:21 18:24 (1) | 08:14 | 08:09 108:39 1507 (9)
12130 |20:28  [19:47 21 18:45(1) | 18:10 | 16:21 11619 13 1520(9)
28| 05:40 | 06:31 |07:22 18:25 (1) | 08:15 | 08:10 |08:3% 15:08 (9)
|21:28 | 20:27 |19:14 20 1845(1)| 1808 | 16:21 |16:20 12 1520(9)
29|0541 |0632  |07:24 18:24 (1) | 08:17 | 08:12 108:39 1508 (9)
|21:27  |2025  [18:12 19 18:.43(1)| 1806 | 16:20 11620 12 1520(9)
30|0543 |0634 |07:26 18:25 (1) | 07:19 | 08:14 108:39 1509 (9)
12125 2023 1910 17 18:42(1)|17:04 | 16:19 11621 11 1520(9)
31[0544 0636 | 1 07:21 | 108:39 1510 (9)
|2123  |2020 | | 17:02 | [1622 10 1520(9)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 223 | 208 | 327 | 265
Red.Sonnenscheinwahrsch, | | | 0.34 | 0.32 | 020 | 0.15
Reduktion Betriebsdaver | | | 094 | 0.94 | 094 | 094
Reduktion Windrichtung | | | 068 | 0.71 | 0 | 070
Gesamte Reduktion | | | 0.22 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | | 49 | 44 | 43 | 25

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1038, \ Januar bis Juni
Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:
Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai [Juni
1]08:39 10843 15:56 (3) | 07:17 10705 10558 0542
| 16:23 117:11 10 16:06(3) | 18:05 12001 |2053  |21:.40
2108:39 |o8:11 15:59(3) | 07:14 | 07:02 | 05:56 105:11
| 16:24 11713 4 16:03(3) | 18:07 12003  |2055  |21.42
308:39 |08:10 |07:12 | 07:00 | 0554 105:10
| 16:25 11714 118:09 12004 |2057 2143
4108:39 | 08:08 107:10 | 06:58 10553 | 05:09
| 16:26 117:16 118:11 12006  |2058  |21:44
5108:39 | 08:06 | 07:08 | 06:55 | 0551 105:09
1 16:27 117:18 118:13 12008  |21:00 2145
6]08:38 1 08:05 1 07:05 10653  |0549 | 05:08
| 16:28 |17:20 118:15 | 20:10 |21:02 [21:48
708:38 | 08:03 1 07:03 | 06:51 | 0547 105:07
| 16:29 |17:22 118:16 |20:11 12103 12147
808:38 | 08:01 | 07:01 | 06:48 | 0545 1 05:07
1 16:31 117:24 118:18 12013 2105  |2148
9]08:37 1552 (3) | 07:59 106:58 |0646  |0543 0506
| 16:32 4 1556(3)|17:26 118:20 12015 |2107  [2148
10| 08:37 1550 (3) | 07:58 | 068:56 17:46 (1) | 06:44 | 0542 105:08
| 16:33 9 1559(3)|17:28 118:22 7 1753(1) 2017 2109  [2149
11]08:36 15:49 (3) | 07:56 1 06:54 17:43 (1) | 0641 |0540  |05:05
| 16:35 11 16200 (3) | 17:30 |18:24 13 17:56(1) | 20:18 |21:10 121:50
12| 08:36 1548 (3) | 0754 | 06:52 17:40 (1) | 0639 | 05:38 | 05:05
| 16:36 13 1601 (3) 11732 |18:26 17 17:57 (1) | 20220 |21:12 [21:51
13| 08:35 1548 (3} | 0752 17:03 (2) | 06:49 17:39 (1) | 0637 1 05:36 | 05:05
| 16:38 14 168:02(3) 11733 2 17:05(2)|18:27 20 1759 (1) | 2022 12113 [21:51
14]08:34 15:48 (3} | 07:50 16:59 (2) | 06:47 17:38 (1) | 0635  |0535  [0505
116:38 16 1604(3) 1735 10 17:09(2)|1829 22 1800(1)|2024 |21:15 2152
15| 08:33 15:48 (3) | 07:48 16:57 (2) | 06:45 17:37 (1) | 0682|0533  |05:04
116:41 17 1605(3) |17:37 14 1711(2)|18:31 22 1759(1)|2025 |2117  |2153
16| 08:32 15:48 (3) | 07:46 16:56 (2) | 06:42 17:36 (1) | 0630  |0582  [05:04
| 16:42 18 1606 (3) | 17:39 16 17:112(2) | 18:33 24 1800(1)|2027 12118 12153
17| 08:32 1547 (3) | 0744 16:55 (2} | 06:40 17:36 (1) | 0628 | 05:30 | 05:04
|16:44 19 1606(3) [17:41 18 17:13(2)|18:34 24 18:00(1)|2029 |2120 |2154
18| 08:31 1547 (3) | 0742 16.55 (2) | 06:38 17:35 (1) | 0626 | 0529 105:04
11646 20 1607(3)|1743 19 17:14(2)]18:36 24 17:59(1)|2031  |21:21  [2154
19 | 08:30 15:47 {3) | 07:40 16:55 (2) | 06:35 17:36 (1) | 0623  |0527  |05:04
116:47 21 1608(3)|1745 19 1714(2)[18:38 23 1759(1)|2082 |2123  [21:54
20| 08:29 15:47 (3) | 07:38 16:55 (2) | 06:33 17:35(1) |0621  |0526  |05:04
116:49 22 1609(3)|1747 20 17:15(2)|18:40 22 1757 (1)|2034 |2124  |2155
21]08:28 15:48 (3) | 07:36 16:54 (2) | 06:30 17:36 (1) | 06:19 | 0524 105:04
| 16:51 22 16:10(3) | 1748 20 1714(2) | 18:42 21 1757 (1) | 20336 12126 [2155
22|08:26 15:47 (3} | 07:34 16:54 (2} | 06:28 17:38 (1) |06:17  |0523  |05:04
11652 22 1609(3) 1751 19 17:13(2) 1843 18 17:56(1)|2088 |2127 |2155
230825 15:48 (3) | 07:32 16:55 (2) | 06:26 17:38 (1) |06:15  |0522 | 0505
| 16:54 22 16:10(3) 11752 18  17:13(2) | 18:45 15 17:53 (1) | 2039 12129 12155
24| 08:24 15:48 (3) | 07:30 16:56 {2) | 06:23 17:41 (1) |06:13  |0520  [05.05
11656 22 16:10(3)|1754 16 17:12(2}|18:47 10 17:51(1) | 2041  |2130  |2155
25| 08:23 1548 (3) | 07:28 16:57 (2) | 06:21 |06:11  |0519  |05:05
11658 22 16:10(3) 1756 14 17:11(2) | 18:49 12043 |2131  |2155
26 | 08:21 1549 (3) | 07:25 1658 (2) | 06:19 10608  |0518  |05:06
[17:00 22 16:11(3) 1758 10 17:08(2) | 18:50 |2045 |2133  |2155
27108:20 1550 (3) | 07:23 |07:16 | 0606 105:17 | 05:08
117:01 20 16:10(3)} | 18:00 119:52 |2046  |2134  |2155
28]08:19 1550 (3) | 07:21 1 07:14 | 06:04 105:16 105:07
| 17:03 19 1609 (3) | 18:02 | 19:54 | 20:48 12135 [21:55
29 08:17 1551 (3) | 07:18 |07:12 |0602  |05:15  [05:07
117:05 19 16:10(3) | 18:04 119:56 12050  |2137  |2155
30| 08:16 1552 (3) | | 07:09 | 06:00 | 05:14 | 05:08
11707 17 1609 (3} | 119:57 |2052  |2138  |2155
31]08:14 1554 (3} | 107:07 | 10513 |
|17:08 14 1608(3)| 119:59 | 12138 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 405 | 2298 | 282 | | |
Red Sonnenscheinwahrsch. | 0.16 | 0.25 | 0.28 | | ]
Reduktion Betriebsdaver | 084 | 0.94 | 0.94 | | |
Reduktion Windrichtung | 0.70 | 0.71 | 068 | | |
Gesamte Reduktion | 0.11 | 0.17 | 0.18 | | |
Met.wahrsch.Beschattung | 43 | 38 | 51 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit 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)
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DEWI-GER-WP15-04513-02.01

DEWI

1035, I

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110508 | 0546 | 06:37 10728 18:19 (1) | 07:23 108:45 1530 (3)
12155 |2122 |20:18 11907 19 18:38 (1) | 17:00 116:18 13 1543 (3)
2105:.09 | 0548 | 06:39 | 0729 18:21 (1) | 07:25 |08:16 1532 (3)
12154  |21:20 |20:16 11905 15 18:36 (1) | 1658 (1617 11 1543(3)
3105:10 | 0548 | 06:41 1 07:31 18:22 (1) | 07:26 |08:18 15:33 (3)
|21:54  |21:18 | 20:14 11908 10 18:32(1)| 1656 11647 9 1542(3)
410511 | 05:51 | 06:42 | 0733 | 07:28 10819 15:36 (3)
[21:53  |21116  |20:11 1 19:00 | 16:54 116116 5 1541 (3)
5]0512  |0552 | 06:44 107:34 | 07:30 108:21
[21:53  |21145 | 20:09 11858 | 16:52 116116
6]0512  |0554 | 06:46 | 0736 | 07:32 |08:22
12152 |21:13 | 20:07 | 1856 | 16:51 11615
710513 | 05:56 | 06:47 | 07:38 | 07:34 |08:23
j21:52  |21:11  |20:04 | 1853 | 16:49 116115
810514 | 05:57 | 06:49 | 07:40 | 07:36 | 08:25
| 21:51 |21:08  |20:02 | 18:51 | 16:47 |16:14
9[0515 |0559 | 0651 | 07:41 | 07:38 108:26
12150  |21:07 | 20:00 | 18:49 | 16:45 116114
10105116 | 0601 | 06:52 | 07:43 | 07:39 15:29 (3) | 08:27
12150 |21:05 |19:57 | 18:46 | 16:44 5 1534 (3) | 16:14
110517 |0602 | 06:54 | 07:45 | 07:41 15:26 (3) | 08:28
| 21:49 |121:03 | 19:55 | 18:44 | 16:42 1 15:37 (3) | 16:14
1205:18 | 06:04 | 06:56 | 07.47 107:43 15:25 (3) | 0829
|21:48 |21:01 ] 19:52 | 18:42 | 16:41 14 15:39(3) | 16:14
13| 05:20 | 06:06 | 06:57 | 07:48 | 07.45 15:24 (3) | 08:30
|21:47  |2058 | 1950 | 18:40 |16:39 16  15:40(3) | 1613
1410521  |0607 | 0659 | 0750 | 07:47 15:23 (3) | 08:31
|2146  |2057 | 1948 | 1837 11637 19 15:42(3) | 1613
15]0522  |06:08  |07:01 | 0752 | 07:48 15:23 (3) | 08:32
|21:45  |2055  |19:45 | 1835 |16:36 19 15:42(3) | 16:14
16| 05:23 | 06:10 | 07:02 | 07:54 17:33 (2) | 07:50 15:22 (3) | 08:33
|21:44  |2053 | 19:43 | 1833 5 17:38(2)| 1635 21  15:43(3) | 16:14
1710524  |0612  [07:04 | 07:56 17:30 (2) | 07:52 15:22 (3) | 08:34
|21:43 | 20:51 | 18:41 | 1831 11 1741 (2)| 16:33 22 1544 (3) |16:14
1810526 | 06:14 | 07:06 | 07:57 17:28 (2) | 07:54 15:22 (3) | 08:34
12142  |2049 |19:38 11829 15 17:43(2)|16:32 22 1544 (3) | 16114
1910527  |0615 | 07:07 18:28 (1) | 0759 17:27 (2) | 07:56 15:22 (3) | 08:35
12141  |2047 |19:38 B8 18:36(1)|1826 17 17:44(2) | 16:30 23 15:45(3) | 1614
20 05:28 106:17 | 07:09 18:25 (1) | 08:01 17:25 (2) | 07:57 15:23 (3) | 08:36
121:39  |2045 1933 14 18:39(1) 1824 18 1743(2)| 1629 22 1545(3)|16:15
210530 0619 0711 18:23 (1) | 08:03 17:24 (2) | 07:59 15:23 (3) | 08:36
| 21:38 | 20.43 | 19:31 18 1841 (1) | 1822 20 1744(2)|16:28 22 1545(3) | 16:15
22(0531 0621  |07:12 18:21 (1) | 08:04 17:24 (2) | 08:01 15:24 (3) | 08:37
12137 |20:41  [1929 20 1841(1)[1820 20 1744(2)|1627 22 1546 (3)|16:16
23105:33 | 06:22 | 07:14 18:20 (1) | 08:06 17:24 (2) | 08:02 15:24 (3) | 08:37
|21:35 | 20:38 119:26 22 18:42(1)|18:18 20 1744 (2)| 1626 22 1546(3) | 16:16
240584 |0624 |07:16 18:20 (1) | 0808 17:24 (2) | 08:04 15:24 (3) | 08:38
121:34  |20:36  |19:24 22 1842(1) 1816 20 1744(2)|16:24 21  1545(3) [16:17
250535 |0626  |07:17 18:18 (1) | 08:10 17:24 (2) | 08:06 15:25 (3) | 08:38
121:33 2034|1922 24 1842(1)|18:14 19 1743(2)|16:23 20 1545(3) [16:17
2610537 |0627  |07:19 18:18 (1) | 08:12 17:25 (2) | 08:07 15:26 (3) | 08:39
12131 |2082  [18:19 24 1842(1)[1812 18 1743(2)|1622 19  15:45(3) |16:18
2710538 |0629 |07:21 1818 (1) | 08:14 17:26 (2) | 08:09 15:27 (3) | 08:39
12130 |2029  |19:17 23 18:41(1)[1810 16 1742(2)|1621 18 1545(3) | 16:19
2810540 |0631  |07:22 1818 (1) | 08:15 17:27 (2) | 08:10 15:27 (3) [ 08:38
|21:28 | 20:27 |19:14 23 1841 (1) | 18:08 13 1740 (2) | 16:21 18 15:45(3) | 16:20
290541  |0832  |07:24 18:18 (1) | 08:17 17:29 (2) | 08:12 15:28 (3) | 08:38
12127  |2025 |19:12 22 18:40(1) | 1806 9 17:38(2) | 1620 17 15:45(3) | 16:20
300543 | 0634 |07:26 1818 (1) | 07:19 | 08:14 15:30 (3) | 08:39
12125  |2023 1910 21 18:39(1) | 17:04 |16:19 14 15:44 (3) | 16:21
31[0544 0636 | 1 07:21 | 108:39
|2123  |2020 | | 17:02 | |16:22
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 241 | 285 | 387 | a8
Red.Sonnenscheinwahrsch, | | | 034 | 032 | 020 1 0.15
Reduktion Betriebsdaver | | | 0.94 | 0.94 | 094 | 094
Reduktion Windrichtung | | | 068 | 0.71 | 0.70 | 070
Gesamte Reduktion | | | 0.22 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | | 53 | 56 | 50 | 4
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1039, \ Januar bis Juni
Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:
Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai [Juni
110839 | 08:13 | 07:17 | 07:05 | 0558 |05:12
| 16:23 11711 118:05 12001 |2053  |21:.40
2108:39 |o8:11 | 07:14 | 07:02 | 0556 105:11
| 16:24 11712 118:07 12003  |2055  |21.42
308:39 1545 (3) | 08:10 |07:12 | 07:00 | 0554 105:10
| 16:25 4 1549(3) | 1714 118:09 12004 |2057 2143
4108:39 1543 (3) | 08:08 107:10 | 06:58 10553 | 05:09
| 16:26 8 1551(3)]17:16 118:11 12006  |2058  |21:44
5108:39 15:43 (3) | 08:06 | 07:08 | 06:55 | 0551 105:09
| 16:27 9 1552(3) |17:18 118:13 12008  |21:00 2145
6]08:38 15:42 {3) | 08:05 1 07:05 10653  |0549 | 05:08
11628 11 1553(3) | 17:20 118:15 120:10  |2102  [2146
708:38 15:42 (3) | 08:03 1 07:03 17:38 (1) | 06:51 | 0547 105:07
| 16:29 13 1555(3) | 17:22 118:16 10 17:48 (1) | 20:11 12103 12147
808:38 1541 (3) | 08:01 | 07:01 17:36 (1) | 0648 | 0545 1 05:07
1 16:31 15 1556(3) |17:24 118:18 15 17:51(1)|2013  |2105  |2148
90837 15:42 (3} | 07:59 106:58 17:34 (1) | 0646|0543  |05:08
11632 15 1557 (3)|17:26 11820 18 17:52(1)|20:15  |2107  |2148
10| 08:37 15:41 (3) | 07:58 | 068:56 17:32 (1) | 06:44 | 0542 105:08
11633 17 1558(3) | 1728 11822 21 1753 (1) 2047  |2108  [2149
11]08:36 15:41 (3) | 07:56 16:54 (2) | 06:54 17:32 (1) |06:41  |0540  |05:05
| 16:35 18 1559 (3) | 17:30 8 17:02(2)|18:24 21 17:53 (1) | 20:18 |21:10 121:50
12| 08:36 15:41 (3} | 07.54 16:52 (2) | 06:52 17:30 (1) | 0639 | 05:38 | 05:05
| 16:36 18 1559(3) | 17:32 12 17:04(2) | 18:26 23 17:53 (1) | 20220 |21:12 [21:51
1310835 1541 (3) | 07:52 16:51 (2) | 06:49 17:30 (1) | 0637 1 05:36 | 05:05
116:38 19 1600(3)(17:33 15 17:06(2)|18:27 23 17:53(1)|2022 |2113  [2151
14]08:34 15:42 (3} | 07:50 16:50 (2) | 06:47 17:30 (1) | 0635|0535  [05:04
116:38 20 1602(3) 1735 17 17:07(2)|1829 24 17:54(1)|2024 |2115 2152
15| 08:33 1542 (3) | 07:48 16:49 (2) | 06:45 17:29(1) | 0632  |0533 0504
116:41 20 1602(3) 1737 19 17.08(2) 1831 23 17:52(1)|2025 |2117  |2153
16 | 08:32 1542 (3) | 07:46 16:49 (2) | 06:42 17:30 (1) |0630  |0532  |05:04
| 16:42 21 1603(3)|17:39 20 17:09(2)|18:33 22 1752 (1)|2027 12118 12153
17| 08:32 1541 (3) | 0744 16:49 (2} | 06:40 17:31 (1) | 0628 | 05:30 | 05:04
|16:44 21 1602(3)[17:41 20 17:09(2)|1834 21 17:52(1)|2029 |2120 |2154
18 | 08:31 15:41 {3) | 07:42 16:49 (2) | 06:38 17:31 (1) | 0626  |0529  [05.04
11646 22 1603(3)|1743 20 17:09(2)]18:36 19 17:50(1)|2031 |21:21  [2154
19 | 08:30 15:42 (3) | 07:40 16:49 (2) | 06:35 17:32(1) | 0623  |0527  |05:04
11647 22 1604(3)|1745 20 17:09(2)|18:38 16 17:48(1)|2082 |2123 [2154
20| 08:29 15:42 (3) | 07:38 16:50 (2) | 06:33 17:33 (1) |0621  |0526  |05:04
11649 22 1604(3)|1747 18 17:08(2)|18:40 12 17:45(1)|2034  |2124  |2155
21]08:28 15:43 (3) | 07:36 16:50 (2) | 06:30 17:38 (1) | 06:19 | 0524 105:04
| 16:51 22 1605(3) 11749 17 17:07(2) | 18:42 3 1741 (1)]2036 12126 [2155
22| 08:26 1543 (3) | 07:34 16:51 (2} | 068:28 | 06:17 10523 105:04
11652 21 1604(3) 1751 15 17:.06(2) | 18:43 12038  |2127 |2155
230825 15:44 (3) | 07:32 16:53 (2) | 06:26 |06:15  |0522 | 05:05
| 16:54 20 1604 (3)]1752 11 17:04(2) | 18:45 | 2039 12129 12155
24| 08:24 1545 (3) | 07:30 1657 {2) | 06:23 |06:13  |0520 0505
| 16:56 20 1605(3) 11754 3 17:00(2) | 18:47 | 20:41 |21:30 12155
25| 08:23 1545 (3) | 07:28 | 08:21 |06:11  |05:19 | 05:05
| 16:58 19 1604 (3) | 1756 118:49 | 20:43 12131 12155
26 | 08:21 1546 (3) | 07:25 106:19 10608  |0518  |05:06
[17:00 18 1604 (3) | 1758 118:50 |2045 |2133  |2155
2710820 15:47 (3) | 0723 107:16 |0606  |05:17  |05:06
117:01 16 1603 (3} | 18:00 119:52 |2046  |2134  |2155
28]08:19 15:48 (3} | 07:21 1 07:14 | 06:04 105:16 105:07
| 17:03 14 16:02(3) | 18:02 119:54 | 20:48 12135 [21:55
29 08:17 1551 (3) | 07:18 |07:12 |0602  |05:15  [05:07
| 17:05 10 18101 (3) | 18:04 | 19:56 | 20:50 12137 12155
30| 08:16 1554 (3) | | 07:09 | 06:00 | 05:14 | 05:08
117:07 3 1557(3)| 119:57 |2052  |2138  |2155
31]08:14 | 107:07 | 10513 |
| 17:08 | 119:59 | 12138 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 458 | 215 | 2n | | |
Red Sonnenscheinwahrsch. | 0.16 | 0.25 | 0.28 | | ]
Reduktion Betriebsdaver | 084 | 0.94 | 0.94 | | |
Reduktion Windrichtung | 0.70 | 0.71 | 068 | | |
Gesamte Reduktion | 0.11 | 017 | 0.18 | | |
Met.wahrsch.Beschattung | 48 | 36 | 49 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit 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)
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DEWI-GER-WP15-04513-02.01

DEWI

1035, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110508 | 0546 | 06:37 10728 18:10 (1) | 07:23 16:24 (2) | 08:15 1523 (3)
12155 |2122 |20:18 11907 23 18:33(1) | 17:00 7 16:31(2)|1618 18 1541 (3)
2105:.09 | 0548 | 06:39 | 0729 18:10 (1) | 07:25 10816 1524 (3)
12154  |21:20 |20:16 11905 22 18:32(1)| 1658 11617 18 1542(3)
3105:10 | 0548 | 06:41 1 07:31 18:10 (1) | 07:26 |08:18 1524 (3)
12154  |21:18  |20:14 11908 21 1831 (1)| 1656 116147 17 1541 (3)
4|0511  |0551 | 0642 10733 18:10 (1) | 07:28 108:19 1526 (3)
[21:53  |21116  |20:11 11900 20 18:30(1)| 1654 116116 15 1541 (3)
510512 0552 | 06:44 107:34 18:12 (1) | 07:30 108:21 1526 (3)
[21:53  |21145 | 20:09 11858 16  18:28 (1) | 16:52 116116 15 1541 (3)
6]0512  |0554 | 06:46 | 0736 18:14 (1) | 07:32 |08:22 1528 (3)
12152 |21:13 | 20:07 11856 12 18:26 (1) | 1651 11615 13 1541 (3)
710513 | 05:56 | 06:47 | 07:38 18:16 (1) | 07:34 |08:23 1529 (3)
j21:52  |21:11  |20:04 | 1853 6 18:22(1)] 1649 116:15 11 1540 (3)
810514 | 05:57 | 06:49 | 07:40 | 07:36 | 08:25 1530 (3)
| 21:51 |21:08  |20:02 | 18:51 | 16:47 [16:14 10 1540(3)
9[0515 |0559 | 0651 | 07:41 | 07:38 108:26 1532 (3)
12150  |21:07 | 20:00 | 18:49 | 16:45 116114 8 1540 (3)
10]05:16 | 06:01 | 06:52 | 07:43 | 07:39 ]08:27 1534 (3)
12150 |21:05 |19:57 | 18:46 | 16:44 116:14 4 1538(3)
110517 |0602 | 06:54 | 07:45 | 07:41 108:28
| 21:49 |121:03 | 19:55 | 18:44 | 16:42 |16:14
1205:18 | 06:04 | 06:56 | 07.47 107:43 |08:28
|21:48  |21:01  |19:52 | 18:42 | 16:41 116:14
13| 05:20 | 06:06 | 06:57 | 07:48 | 07.45 15:25 (3) | 08:30
12147  |2059  |19:50 | 18:40 | 16:39 5 15:30(3) | 1613
1410521  |0607 | 0659 | 0750 | 07:47 15:22 (3) | 08:31
|2146  |2057 | 1948 | 1837 11637 11 15:33(3) | 1613
15]0522  |06:08  |07:01 | 07:52 | 07:48 15:21 (3) | 08:32
|21:45  |2055  |19:45 | 1835 |16:36 14 15:35(3) | 16:14
16| 05:23 | 06:10 | 07:02 | 07:54 | 07:50 15:20 (3) | 08:33
|21:44  |2053 | 19:43 | 1833 11635 16 15:36(3) | 16:14
17| 05:24 | 06:12 | 07:04 | 07:56 | 07:52 15:19(3) | 08:34
|21:43 | 20:51 | 18:41 | 1831 | 16:33 18 1537 (3) | 16:14
1810526 | 06:14 | 07:06 | 07:57 | 07:54 15:19 (3) | 08:34
|2142  |2049 |19:38 | 1829 |16:32 19 15:38(3) | 16:14
19(0527  |06:15  |07:07 | 07:59 17:26 (2) | 07:56 15:19 (3) | 08:35
12141  |2047 |19:38 | 1826 7 1733(2)|16:30 20 15:39(3) | 16:14
2010528 | 0647 | 07:09 | 08:01 17:23 (2) | 07:57 15:19 (3) | 08:36
12138 |2045  |19:33 11824 12 17:35(2)|16:28 20 15:39 (3) | 16:15
210530 0619 0711 10803 17:21 (2) | 07:59 15:19 (3) | 08:36
| 21:38 | 20.43 | 19:31 | 1822 15 1736(2)| 16:28 21 1540(3) | 16:15
22| 05:31 | 06:21 |07:12 | 08:05 17:20 (2) | 08:01 15:19 (3) | 08:37
12137 |20:41  |19:29 11820 17 1737 (2)| 1627 22 15:41(3) | 1616
23105833 |0622  |07:14 18:19 (1) | 08:06 17:19 (2) | 08:02 15:19 (3) | 08:37
|21:35 | 20:38 119:26 10 18:29 (1) | 18:18 19 17:38(2) | 16:26 22 15:41(3)]16:16
240584 |0624 |07:16 18:16 (1) | 0808 17:19 (2) | 08:04 15:19 (3) | 08:38
121:34  |20:36 1924 15 1831 (1) 1816 19 17:38(2)|16:24 22 1541 (3) [16:17
250535 |0626  |07:17 18:14 (1) | 08:10 17:18 (2) | 08:06 15:19 (3) | 08:38
121:33 2034|1922 18 18:32(1)|18:14 20 17:38(2)|16:23 22 1541 (3) [16:17
2610537 |0627  |07:19 18:13 (1) | 08:12 17:18 (2) | 08:07 15:20 (3) | 08:39
|21:31  |2082  [19:49 20 1833(1)[1812 20 1738(2)|1622 21 1541 (3) |16:18
2710538 |0629 |07:21 1812 (1) | 08:14 17:18 (2) | 08:09 15:21 (3) | 08:39
12130 |20:20  [19:17 22 1834 (1) 1810 19 1738(2) | 1621 21 1542(3) | 1619
28(0540 0631  |07:22 18:11 (1) | 08:15 17:19 (2) | 08:10 15:21 (3) | 08:38
|21:28 | 20:27 |19:14 23 1834 (1) | 1808 18 1737 (2) | 16:21 20 15:41(3)|16:20
290541  |0832  |07:24 1810 (1) | 08:17 17:20 (2) | 08:12 15:22 (3) | 08:39
12127  |2025 1912 23 18:33(1) 1806 17 17:37(2)| 1620 20 1542(3) | 16:20
300543 | 0634 |07:26 18:10 (1) | 07:19 16:20 (2) | 08:14 15:23 (3) | 08:39
12125 |2023 1910 23 1833(1)[1704 15 1635(2)|16:19 19 15:42(3) | 16:21
31[0544 0636 | 1 07:21 1622 (2) | 108:39
|2123  |2020 | 11702 11 16:33(2) | |16:22
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 154 | 329 | 340 | 129
Red.Sonnenscheinwahrsch, | | | 034 | 0.32 | 020 1 0.15
Reduktion Betriebsdaver | | | 0.94 | 0.94 | 094 | 094
Reduktion Windrichtung | | | 068 | 0.70 | 0.70 | 070
Gesamte Reduktion | | | 0.22 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | | 34 | 89 | 44 | 12
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):
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DEWI-GER-WP15-04513-02.01

DEWI

1040, \ Januar bis Juni
Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:
Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai [Juni
110839 | 08:13 | 07:17 | 07:05 | 0558 |05:12
| 16:23 11711 118:05 12001 |2053  |21:.40
2108:39 1545 (3) | 08:11 107:14 | 07:02 | 0556 105:11
| 16:24 3 15483} | 17:12 118:07 12003  |2055  |21.42
308:39 15:44 (3) | 08:10 |07:12 | 07:00 | 0554 105:10
| 16:25 7 1551 (3) | 1714 118:09 12004 |2057 2143
4108:39 1543 (3) | 08:08 107:10 | 06:58 10553 | 05:09
| 16:26 8 1551(3)]17:16 118:11 12006  |2058  |21:44
5108:39 15:43 (3) | 08:06 | 07:08 17:38 (1) | 0655 | 0551 | 05:09
116:27 10 1553(3) 1718 118:13 6 17:44(1)|2008  |21:00 2145
6]08:38 15:42 {3) | 08:05 1 07:05 17:35(1) | 0653 | 0549  |05:08
11628 12 1554(3)|17:20 118:15 13 17:48(1)|20:10  |2102  |2146
708:38 15:42 (3) | 08:03 1 07:03 17:32 (1) | 0651 | 0547 105:07
| 16:29 13 1555(3) | 17:22 118:16 17 1749 (1) | 20:11 12103 12147
808:38 1541 (3) | 08:01 | 07:01 17:31 (1) | 0648 | 0545 1 05:07
1 16:31 15 1556(3) |17:24 118118 19 17:50(1)|2013  |2105  |2148
90837 15:42 (3} | 07:59 106:58 17:30 (1) | 0646|0543  |05:08
11632 16 1558(3)|17:26 11820 21 17:51(1)[20:45  |2107  |2148
10| 08:37 15:41 (3) | 07:58 16:53 (2) | 06:56 17:29 (1) | 06:44 | 0542 ] 05:08
11633 17 1558(3) | 1728 7 17:00{2)|18:22 22 17:51(1)|20:17  |21.09  |2149
11]08:36 15:41 (3) | 07:56 16:51 (2) | 06:54 17:29 (1) |06:41  |0540  |05:05
| 16:35 18 1559 (3) | 17:30 11 17:02(2) | 18:24 22 17:51(1)|20:18 |21:10 121:50
12| 08:36 15:41 (3} | 07.54 16:50 (2) | 06:52 17:28 (1) | 0639 | 05:38 | 05:05
| 16:36 18 1559(3) | 17:32 14 17:04(2) | 18:26 23 17:51 (1) | 20220 |21:12 [21:51
1310835 15.41 (3} | 0752 16:49 (2) | 06:49 17:28 (1) | 0637 1 05:36 | 05:05
| 16:38 19 18:00(3) 11733 17 17:06(2) | 18:27 23 1751 (1) | 2022 12113 [21:51
14]08:34 15:42 (3} | 07:50 16:48 (2) | 06:47 17:28 (1) | 0635  |0535 0504
116:38 20 1602(3) 1735 19 17:07(2)|1829 22 17:50(1)|2024 |21:15 2152
15| 08:33 1542 (3) | 07:48 16:48 (2) | 06:45 17:28 (1) | 0632  |0533 0504
|16:41 20 1602(3) 1737 19 17.07(2)|18:31 21 1749(1)|2025 |2117 |2153
16 | 08:32 1542 (3) | 07:46 16:48 (2) | 06:42 17:20(1) |0630  |0532  |05:04
| 16:42 21 1603(3)|17:39 19 17:07 (2) | 18:33 19 1748 (1) | 2027 12118 12153
17| 08:32 1541 (3) | 0744 16:48 (2} | 06:40 17:30 (1) | 0628 | 05:30 | 05:04
|16:44 21 16023} [17:41 19 17:07(2)| 1834 17 1747(1)]|2029 |2120 |2154
18 | 08:31 15:42 {3) | 07:42 16:48 (2) | 06:38 17:31 (1) | 0626  |0529  [05:04
11646 21 1603(3)|1743 19 17:07(2)]18:36 13 17:44(1)|2031  |2121  [2154
19 | 08:30 15:42 {3) | 07:40 16:49 (2) | 06:35 17:35(1) | 0623  |0527  |05:04
116:47 22 1604 (3)|1745 18 17:07(2) | 18:38 6 17:41(1)|2082 |2123 [2154
20| 08:29 15:43 (3) | 07:38 16:50 (2) | 06:33 |0621  |0526  |05:04
11649 21 1604(3)|1747 16 17:06(2) | 18:40 12034  |2124  |2155
21]08:28 15:44 (3) | 07:36 16:50 (2) | 06:30 1 06:19 | 0524 105:04
| 16:51 20 1604(3) 1748 14 17.04(2) | 18:42 | 20:36 12126 [2155
22| 08:26 15:43 (3} | 07:34 16:52 (2} | 068:28 | 06:17 10523 |05:04
116552 21 1604(3) 11751 11  17:03(2) | 18:43 12038  |2127 |2155
230825 15:44 (3) | 07:32 16:56 (2) | 06:26 |06:15  |0522 | 05:05
| 16:54 20 1604 (3)]1752 2 16:58(2) | 1845 | 2039 12129 12155
24| 08:24 15:46 (3) | 07:30 1 06:23 |06:13  |0520 0505
11656 18 1604 (3) | 1754 | 18:47 |2041  |2130  |2155
25| 08:23 1546 (3) | 07:28 | 08:21 |06:11  |05:19 | 05:05
| 16:58 18 1604 (3) | 1756 118:49 | 20:43 12131 12155
26 | 08:21 1547 (3) | 07:25 106:19 10608  |0518  |05:06
[17:00 17 1604 (3) | 1758 118:50 |2045 |2133  |2155
2710820 15:48 (3) | 0723 107:16 10606 10517 |05:06
117:01 14  1602(3) | 18:00 119:52 |2046  |2134  |2155
28]08:19 1549 (3) | 07:21 1 07:14 | 06:04 105:16 105:07
| 17:03 12 1601 (3) | 18:02 119:54 | 20:48 12135 [21:55
29|08:17 1553 (3) | 07:18 |07:12 |0602  |05:15  [05:07
| 17:05 6 1559(3)|18:04 | 19:56 | 20:50 12137 12155
30 | 08:16 | 1 07:09 10600  |05:144 | 0508
117:07 | 119:57 |2052  |2138  |2155
31]08:14 | 107:07 | 10513 |
| 17:08 | 119:59 | 12138 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 448 | 205 | 264 | | |
Red Sonnenscheinwahrsch. | 0.16 | 0.25 | 0.28 | | ]
Reduktion Betriebsdaver | 084 | 0.94 | 0.94 | | |
Reduktion Windrichtung | 0.70 | 0.71 | 068 | | |
Gesamte Reduktion | 0.11 | 017 | 0.18 | | |
Met.wahrsch.Beschattung | a7 | 34 | a7 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit 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)
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DEWI-GER-WP15-04513-02.01

DEWI

1020, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110508 | 0546 | 06:37 10728 18:07 (1) | 07:23 16:21 (2) | 08:15 1523 (3)
12155 |2122 |20:18 11907 23 1830(1)|17:00 10 16:31(2)|16:18 18 1541 (3)
2105:.09 | 0548 | 06:39 | 0729 18:07 (1) | 07:25 16:23 (2) | 08:16 1524 (3)
12154  |21:20 |20:16 11905 23 18:30(1) | 1658 6 16:20(2) [16:17 18 1542(3)
3105:10 | 0548 | 06:41 1 07:31 18:07 (1) | 07:26 |108:18 1524 (3)
12154  |21:18  |20:14 11903 22 18:229 (1) | 1656 116147 17 1541 (3)
410511 |0551 | 0642 | 0733 18:07 (1) | 07:28 108:19 1526 (3)
[21:53  |21116  |20:11 11900 21 18:28(1)| 1654 116:116 16 1542(3)
510512 |0552 | 06:44 10734 18:08 (1) | 07:30 108:21 1526 (3)
[21:53  |21145 | 20:09 11858 20 18:28 (1) | 16:52 116116 15 1541 (3)
6]0512  |0554 | 06:46 | 0736 18:09 (1) | 07:32 |08:22 15:28 (3)
12152 |21:13 | 20:07 11856 17 18:26 (1) | 16:51 11615 13 1541 (3)
710513 | 05:56 | 06:47 | 07:38 18:09 (1) | 07:34 |08:23 1529 (3)
| 21:52 121:11 120:04 | 18:53 15 1824 (1) | 16:49 |16:15 12 1541 (3)
810514 | 05:57 | 06:49 | 07:40 18:11 (1) | 07:36 | 08:25 1530 (3)
| 21:51 |21:08  |20:02 | 18:51 10 1821 (1) | 16:47 [16:14 10 1540(3)
9[0515 |0559 | 0651 | 07:41 | 07:38 108:26 1532 (3)
12150  |21:07 | 20:00 | 18:49 | 16:45 116114 9 1541 (3)
10105116 | 0601 | 06:52 | 07:43 | 07:39 j08:27 1533 (3)
12150 |21:05 |19:57 | 18:46 | 16:44 116114 7 1540 (3)
110517 |0602 | 06:54 | 07:45 | 07:41 |08:28 15:34 (3)
12149  |21:03 |19:55 | 18:44 | 16:42 116:14 5 1539 (3)
1205:18 | 06:04 | 06:56 | 07.47 107:43 |08:28
|21:48  |21:01  |19:52 | 18:42 | 16:41 116:14
13| 05:20 | 06:06 | 06:57 | 07:48 | 07.45 | 08:30
|21:47  |2058 | 1950 | 18:40 | 16:39 116113
1410521  |0607 | 0659 | 0750 | 07:47 15:24 (3) | 08:31
|2146  |2057 | 1948 | 1837 | 16:37 7 1531 (3) | 1613
15]0522  |06:08  |07:01 | 07:52 | 07:48 15:22 (3) | 08:32
|21:45  |2055  |19:45 | 1835 |16:36 12 15:34(3) | 16:14
16| 05:23 | 06:10 | 07:02 | 07:54 | 07:50 15:21 (3) | 08:33
|21:44  |2053 | 19:43 | 1833 11635 14 15:35(3) | 16:14
17| 05:24 | 06:12 | 07:04 | 07:56 | 07:52 15:20 (3) | 08:34
|21:43 | 20:51 | 18:41 | 1831 | 16:33 16 1536 (3) | 16:14
1810526 | 06:14 | 07:06 | 07:57 | 07:54 15:20 (3) | 08:34
12142  |2049 |19:38 | 1829 |1632 18 15:38(3) | 16:14
1910527  |0615 | 07:07 | 07:59 | 07:56 15:19 (3) | 08:35
12141  |2047 |19:38 | 1826 |16:30 19 15:38 (3) | 16:14
2010528 | 0647 | 07:09 | 08:01 17:24 (2) | 07:57 15:19 (3) | 08:36
12138 |2045  |19:33 | 1824 7 1731(2)|16:28 20 1539 (3) | 16:15
210530 0619 0711 10803 17:22 (2) | 07:59 15:19 (3) | 08:36
| 21:38 | 20.43 | 19:31 | 1822 11 1733 (2) | 16:28 21 1540(3) | 16:15
22| 05:31 | 06:21 |07:12 | 08:04 17:20 (2) | 08:01 15:20 (3) | 08:37
12137 |20:41  |19:29 11820 15 17:35(2)| 1627 20 15:40(3) | 16:16
23105833 |0622  |07:14 | 08:06 17:19 (2) | 08:02 15:20 (3) | 08:37
|21:35 | 20:38 119:26 | 18:18 17 1736 (2) | 16:26 21 15:41 (3) | 16:16
240584 |0624 |07:16 18:21 (1) | 0808 17:18 (2) | 08:04 15:19 (3) | 08:38
|21:3¢  |20:38 | 1924 1 1822(1)|18:16 18 1736(2)| 1624 22 15:41(3) [16:17
250535 |0626  |07:17 18:15 (1) | 08:10 17:18 (2) | 08:06 15:20 (3) | 08:38
121:33  |20:34  |19:22 11 1826(1)|1814 19 17:37(2)|1623 21 1541(3) 1617
2610537 |0627  |07:19 18:12 (1) | 08:12 17:17 (2) | 08:07 15:20 (3) | 08:39
12131 |2082  [19:19 16 18:28(1) 1812 20 1737 (2)|1622 21 1541 (3) | 16118
2710538 |0629 |07:21 1811 (1) | 08:14 17:17 (2) | 08:09 15:21 (3) | 08:39
12130 |20:28  [19:17 18 18:29(1)[1810 20 1737(2) 1621 21  1542(3) | 1619
28| 05:40 | 06:31 |07:22 18:10 (1) | 08:15 17:18 (2) | 08:10 15:21 (3) | 08:3%
|21:28 | 20:27 |19:14 20 18:30 (1) | 18:08 18 1736 (2) | 16:21 20 15:41(3)|16:20
290541  |0832  |07:24 18:08 (1) | 08:17 17:18 (2) | 08:12 15:22 (3) | 08:39
12127  |2025 1912 22 18:30(1)|1806 18 17:36(2)| 1620 20 15:42(3) | 16:20
300543 | 0634 |07:26 18.08 (1) | 07:19 16:19 (2) | 08:14 15:23 (3) | 08:39
|2125 |2023 1910 22 1830(1) 1704 16 1635(2)|16:19 19  15:42(3) | 16:21
31[0544 0636 | 1 07:21 16:20 (2) | 108:39
|2123  |2020 | 11702 13 16:33(2) | |16:22
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 110 | 343 | 328 | 140
Red Sonnenscheinwahrsch. | | ] 0.34 | 0.32 | 020 ] 0.15
Reduktion Betriebsdaver | | | 0.94 | 0.94 | 094 | 094
Reduktion Windrichtung | | | 068 | 0.70 | 0.70 | 070
Gesamte Reduktion | | | 0.22 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | | 24 | 71 | 42 | 13
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):
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DEWI-GER-WP15-04513-02.01

DEWI

1041, \ Januar bis Juni
Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:
Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai [Juni
110839 | 08:13 | 07:17 | 07:05 | 0558 |05:12
| 16:23 11711 118:05 12001 |2053  |21:.40
2108:39 1545 (3) | 08:11 107:14 | 07:02 | 0556 105:11
| 16:24 4 1549(3)]17:12 118:07 12003  |2055  |21.42
308:39 15:45 (3) | 08:10 |07:12 | 07:00 | 0554 105:10
| 16:25 6 1551 (3)| 1714 118:09 12004  |2057 2143
4108:39 1543 (3) | 08:08 107:10 17:36 (1) | 0658 10553 | 05:09
| 16:26 9 1552(3)|17:16 118:11 7 17:43(1)|2006 |2058  |2144
5108:39 15:43 (3) | 08:06 | 07:08 17:33 (1) | 0655 | 0551 | 05:09
116:27 11 1554 (3) 1718 118113 13 17:46(1) 2008  |2100  |2145
6]08:38 15:42 {3) | 08:05 1 07:05 17:32 (1) | 0653 | 0549  |05:08
11628 12 1554(3)|17:20 11815 16 17:48(1)|20:10  |2102  |2146
7108:38 15:43 (3) | 08:03 1 07:03 17:30 (1) | 0651 | 0547 105:07
| 16:29 13 1556 (3) | 17:22 118:16 18  17:48 (1) | 20:11 12103 12147
808:38 15.42 (3) | 08:01 | 07:01 17:28 (1) | 0648 | 0545 1 05:07
1 16:31 15 1557(3)|17:24 118118 20 17:449(1)|2013  |2105  |2148
90837 15:43 (3} | 07:59 1654 (2) | 06:58 1728 (1)| 0646  |0543  |05:08
11632 15 1558(3)|17:26 4 1658(2) 11820 22 17:50(1)|20:45  |2107  |2148
10| 08:37 15:42 (3) | 07:58 16:52 (2} | 06:56 17:27(1) | 0644  |0542  [05:06
116:33 17 1559(3) | 1728 8 17.00(2) 1822 22 1749(1)|2017 |21.08 {2149
11]08:36 15:42 (3) | 07:56 16:50 (2) | 06:54 17:27 (1) |06:41  |0540  |05:05
| 16:35 17 1559 (3) | 17:30 12 17:02(2) | 18:24 23 17:50(1) | 20:18 |21:10 121:50
12| 08:36 1542 (3} | 0754 16:49 (2) | 06:52 17:27 (1) | 0639 | 05:38 | 05:05
| 16:36 18  1600(3) | 17:32 15 17:04(2) | 18:26 22 17:49(1) | 2020 |21:12 [21:51
13| 08:35 15:42 (3} | 07:52 16.48 (2) | 06:49 1727 (1) | 0637 1 05:36 | 05:05
| 16:38 19 1601 (3) 11733 18 17:06(2) | 18:27 21 17:48 (1) | 2022 12113 [21:51
14]08:34 15:43 {3} | 07:50 16:48 (2) | 06:47 17:28 (1) | 0635  |0535 0504
116:38 19 1602(3) 1735 18 17:06(2)|1829 20 1748(1)|2024 |21:15  |2152
15| 08:33 15:43 (3) | 07:48 16:48 (2) | 06:45 17:28 (1) | 0632  |0533 0504
|16:41 20 1603(3) 1737 19 17.07(2)|18:31 18 1746(1)|2025 |2117 |2153
16| 08:32 15:43 (3) | 07:46 16:48 (2) | 06:42 17:29(1) | 0630  |0582  [05:04
| 16:42 20 1603(3)|17:39 19 17:07 (2) | 18:33 16 17:45(1) | 2027 12118 12153
17| 08:32 1542 (3) | 0744 16:48 (2} | 06:40 17:32 (1) | 0628 | 05:30 | 05:04
|16:44 21 1603(3) 1741 19 17:07(2) 1834 11 1743(1)|2029 |2120 |2154
18 | 08:31 15:43 {3) | 07:42 16:48 (2) | 06:38 10626 |0529  |05:04
11646 20 1603(3)|1743 18 17:06(2)|18:36 12031 |2121  |2154
19 | 08:30 15:43 (3) | 07:40 16:49 (2) | 06:35 10623 10527  |05:04
116:47 21 1604 (3)|1745 17 17:08(2) | 18:38 |2082  |2123  |2154
20| 08:29 15:44 (3) | 07:38 16:50 (2) | 06:33 |0621  |0526  |05:04
11649 20 1604(3)|1747 15 17:05(2) | 18:40 12034  |2124  |2155
21]08:28 15:45 (3) | 07:36 16:51 (2) | 06:30 1 06:19 | 0524 105:04
| 16:51 20 1605(3) 1749 11 17:02(2) | 18:42 | 20:36 12126 [2155
22| 08:26 15:44 (3) | 07:34 16:54 (2} | 068:28 | 06:17 10523 105:04
116552 20 1604 (3) | 17:51 6 17:00(2) | 18:43 12038  |2127 |2155
23 08:25 15:45 (3) | 07:32 | 06:28 |06:15  |0522 0505
| 16:54 20 1605(3)]1752 118:45 | 2039 12129 12155
24| 08:24 15:46 (3) | 07:30 1 08:23 |06:13  |0520 0505
| 16:56 18 1604 (3) | 1754 | 18:47 | 20:41 |21:30 12155
25| 08:23 1547 (3) | 07:28 | 08:21 |06:11  |05:19 | 05:05
| 16:58 17 1604 (3) | 1756 118:49 | 20:43 12131 12155
26 | 08:21 1549 (3) | 07:25 106:19 10608  |0518  |05:06
[17:00 15 1604 (3) | 1758 118:50 |2045 |2133  |2155
27108:20 1550 (3) | 07:23 |07:16 | 0606 105:17 | 05:08
117:01 12 16:02(3) | 18:00 119:52 |2046  |2134  |2155
28]08:19 1551 (3) | 07:21 107:14 | 06:04 105:16 105:07
| 17:03 9 1600(3) 1802 | 19:54 | 20:48 12135 [21:55
29|08:17 1556 (3) | 07:19 |07:12 |0602  |05:15  [05:07
| 17:05 1 1557 (3) | 18:04 | 19:56 | 20:50 12137 12155
30 | 08:16 | 1 07:09 10600  |05:144 | 0508
117:07 | 119:57 |2052  |2138  |2155
31]08:14 | 107:07 | 10513 |
| 17:08 | 119:59 | 12138 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 429 | 199 | 249 | | |
Red Sonnenscheinwahrsch. | 0.18 | 0.25 | 0.28 | | ]
Reduktion Betriebsdaver | 084 | 0.94 | 0.94 | | |
Reduktion Windrichtung | 0.70 | 0.71 | 068 | | |
Gesamte Reduktion | 0.11 | 0.17 | 0.18 | | |
Met.wahrsch Beschatturg | 45 | 33 | 45 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit 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)
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DEWI-GER-WP15-04513-02.01

DEWI

1041, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

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

der Matrix wiedergegeben (S

Minuten mit Schatten

zeit wie B

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

)

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110508 | 0546 | 06:37 10728 18:06 (1) | 07:23 16:20 (2) | 08:15 1524 (3)
12155 |2122 |20:18 11907 22 1828(1)|17:00 11 16:31(2) |16:18 18 1542 (3)
2105:09 | 0548 | 06:39 | 0729 18:06 (1) | 07:25 16:22 (2) | 08:16 1525 (3)
|21:54  |21:20 | 20:16 11905 22 18:28(1) | 1658 7 16:29(2) [1617 17 1542 (3)
3105:10 | 0548 | 06:41 1 07:31 18:05 (1) | 07:26 16:25(2) | 08:18 1525 (3)
12154  |21:18  |20:14 11903 22 18:27 (1) | 1656 2 1627(2) |1647 17  1542(3)
410511 |0551 | 0642 | 0733 18:05 (1) | 07:28 108:19 1527 (3)
[21:53  |21116  |20:11 11900 22 18:27 (1) | 16:54 11616 15 1542(3)
510512 |0552 | 06:44 10734 18:05 (1) | 07:30 108:21 1527 (3)
[21:53  |21145 | 20:09 11858 22 18:27 (1) | 16:52 116116 15  1542(3)
6]0512  |0554 | 06:46 | 0736 18:06 (1) | 07:32 |08:22 1529 (3)
|21:52  |21113 | 20:07 11856 20 18:26 (1) | 16:51 11615 13 1542 (3)
710513 | 05:56 | 06:47 | 07:38 1806 (1) | 07:34 |08:23 1529 (3)
| 21:52 121:11 120:04 | 18:53 18 1824 (1) | 16:49 |16:15 12 1541 (3)
810514 | 05:57 | 06:49 | 07:40 18:07 (1) | 07:36 | 08:25 1530 (3)
| 21:51 |21:08  |20:02 | 18:51 15 1822 (1) | 16:47 [16:114 11 1541 (3)
905:15 |1 05:59 | 06:51 | 07:41 18:10 (1) | 07:38 |08:26 1532 (3)
12150  |21:07 | 20:00 11849 10 18:20 (1) | 16:45 116114 9 1541 (3)
10]05:16 | 06:01 | 06:52 | 07:43 | 07:39 ]08:27 1534 (3)
12150 |21:05 |19:57 | 18:46 | 16:44 116:14 6 1540(3)
1110517 0602 | 0654 | 07:45 | 07:41 108:28 1535 (3)
12149  |21:03 |19:55 | 18:44 | 16:42 116114 4 1539 (3)
12]05:18 | 06:04 | 06:56 | 07.47 107:43 |08:28
|21:48  |2101  |19:52 | 18:42 | 16:41 116:14
13| 05:20 | 06:06 | 06:57 | 0748 | 07.45 | 08:30
|21:47  |2058 | 1950 | 18:40 | 16:39 116113
1410521  |0607 | 0659 | 0750 | 07:47 15:27 (3) | 08:31
|2146  |2057 | 1948 | 1837 | 16:37 3 1530(3) | 16:13
15]0522  |06:08  |07:01 | 07:52 | 07:48 15:24 (3) | 08:32
|21:45  |2055  |19:45 | 1835 | 16:36 9 15:33(3) | 16:14
16| 05:23 | 06:10 | 07:02 | 07:54 | 07:50 15:22 (3) | 08:33
[21:44  |2053 | 19:43 | 1833 11635 18 15:35(3) | 16:14
17| 05:24 | 06:12 | 07:04 | 07:56 | 07:52 15:21 (3) | 08:34
|21:43 | 20:51 | 18:41 | 1831 | 16:33 16 1537 (3) | 16:14
1810526 | 06:14 | 07:06 | 07:57 | 07:54 15:21 (3) | 08:34
|2142  |2049 |19:38 | 1829 |16:32 17 15:38(3) | 16:14
1910527  |0615 | 07:07 | 07:59 | 07:56 15:21 (3) | 08:35
12141  |2047 |19:38 | 1826 |16:30 18  15:39(3) | 16:14
20 05:28 106:17 | 07:09 | 08:01 | 07:57 15:20 (3) | 08:36
|21:33  |2045 | 19:33 | 1824 1629 20 15:40 (3) | 16:15
210530 0619 0711 1 08:03 17:23 (2) | 07:59 15:20 (3) | 08:36
121:38 | 20.43 | 19:31 | 1822 8 17:31(2)|16:28 20 15:40(3) | 16:15
22| 05:31 | 06:20 |07:12 | 08:04 17:21 (2) | 08:01 15:21 (3) | 08:37
12137 |20:41  |19:29 11820 12 17:33(2)| 1627 20 15:41 (3) | 16:16
23|05:33 0622 | 0714 | 08:06 17:19 (2) | 08:02 15:21 (3) | 08:37
|21:35 | 20:38 119:26 | 18:18 16 17:85(2) | 16:26 20 15:41(3) | 16:16
24(0534 |0624 |07:16 | 08:08 17:18 (2) | 08:04 15:20 (3) | 08:38
|21:3¢  |20:38 | 1924 118146 17 17:35(2) | 16:24 21  15:41 (3) [ 16:17
25(0535 |0626 | 07:17 | 08:10 17:18 (2) | 08:06 15:21 (3) | 08:38
12133 |2034  |19:22 11814 18 17:36(2)|16:23 20 15:41(3) [ 16:17
2610537 |0627  |07:19 18:14 (1) | 08:12 17:17 (2) | 08:07 15:21 (3) | 08:39
12131 |2082  |19:19 9 1823(1)[1812 19 1736(2) | 1622 21 1542(3) |16:18
2710538 |0629 |07:21 1812 (1) | 08:14 17:17 (2) | 08:09 15:22 (3) | 08:39
12130 |20:28  [19:17 14  18:26(1) [ 1810 19 1736(2) | 1621 20 1542 (3) | 1619
2810540 |0631  |07:22 1810 (1) | 08:15 17:17 (2) | 08:10 15:22 (3) [ 08:39
|21:28 | 20:27 |19:14 17 18:27 (1) | 1808 19 17:36(2) | 16:21 20 15:42(3) |16:20
29|0541 |0632  |07:24 18:08 (1) | 08:17 1747 (2) | 08:12 15:23 (3) | 08:39
|21:27  |2025 |19:12 19 1827 (1)|1806 19 17:36(2)| 1620 19 1542(3) | 16:20
30|0543 |0634 |07:26 18:07 (1) | 07:19 16:18 (2) | 08:14 15:24 (3) | 08:39
|21:25  |2023  [19:10 21 1828(1) 1704 17 16:35(2)| 1619 19 15:43(3) | 16:21
31[0544 0636 | 1 07:21 16:19(2) | 108:39
|2123  |2020 | 11702 14 16:33(2) | |16:22
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 80 | 351 | 316 | 137
Red.Sonnenscheinwahrsch, | | | 0.34 | 0.32 | 020 | 0.15
Reduktion Betriebsdaver | | | 0.94 | 0.94 | 094 | 094
Reduktion Windrichtung | | | 068 | 0.70 | 0.70 | 070
Gesamte Reduktion | | | 0.22 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | | 18 | 73 | 41 | 13

129 /151

a UL company



DEWI-GER-WP15-04513-02.01

DEWI

1042, \ Januar bis Juni
Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:
Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai [Juni
1]08:39 1530 {3) | 0843 107:17 10705 10558 0542
11623 16  1546(3) | 17:11 118:05 12001 |2053  |21:.40
2108:39 1530 (3) | 08:11 | 07:14 | 07:02 | 0556 105:11
[16:24 17 1547(3)}|17:12 118:07 12003  |2055  |2142
308:39 1531 (3) | 08:10 |07:12 17:30 (1) | 07:00 | 0554 105:10
11625 17 1548(3) | 1714 118:09 11 17:41(1)|2004  |2057 |2143
4108:39 15:30 (3) | 08:08 107:10 17:27 (1) | 0658 10553 | 05:09
|16:26 18  1548(3) | 17:16 [18:11 16 17:43(1)|2006 |2058  |2144
5108:39 1531 (3) | 08:06 | 07:08 17:26 (1) | 0655 | 0551 | 05:09
116:27 18 1549(3) 1718 118113 18 17:44(1) [2008  |2100 |2145
6]08:38 1531 {3) | 08:05 1 07:05 17:25(1) | 0653 | 0549  |05:08
11628 19 1550(3) | 17:20 11815 20 17:45(1)|20:10  |2102  |2146
708:38 1531 (3) | 08:03 16:47 (2) | 07:03 17:23 (1) | 0651 | 0547 105:07
| 16:29 20 1551(3)|17:22 7 16:554(2)|18:16 22 17:45(1) | 20:11 121:04 12147
808:38 1531 (3) | 08:01 16:45(2) | 07:01 17:23 (1) | 0648 | 0545 1 05:07
1 16:31 20 1551(3)|17:24 11 1656(2) |18:118 23 17:46(1)|2013  |2105  |21:48
9]08:37 1532 (3} | 07:59 1644 (2} | 06:58 17:23(1)| 0646  |0543  |05:08
11632 20 1552(3)[17:26 14 1658(2) {1820 23 1746(1) |2015  |2107  [2148
10| 08:37 1532 (3) | 07:58 16:43 (2} | 06:56 17:22 (1) | 06:44 | 0542 ] 05:08
116:33 20 1552(3) 1728 17 17.00(2)[18:22 23 1745(1) |2017  |21.08  [2149
11]08:36 1532 (3) | 07:56 16:42 (2) | 06:54 17:22 (1) |06:41  |0540  |05:05
| 16:35 21 1553(3) | 17:30 18 17:00(2) | 18:24 23 17:45(1) | 20:18 |21:10 121:50
12| 08:36 1532 (3} | 07:54 16:42 (2) | 06:52 17:22 (1) | 0639 | 05:38 | 05:05
| 16:36 21 1553(3)]17:32 19 17:01(2) | 18:26 22 1744 (1) | 2020 |21:12 [21:51
13| 08:35 1532 (3} | 07:52 16:41 (2) | 06:49 17:22 (1) | 0637 1 05:36 | 05:05
| 16:38 21 1553 (3) | 17:33 20 17:01(2)]|18:27 21 17:43 (1) | 2022 12113 [21:51
14]08:34 1533 {3} | 07:50 16:41{2) | 06:47 17:24 (1) | 0635 10585  [05:04
116:38 22 1555(3)|17:35 20 17:01(2)|1829 18 17:42(1)|2024 |2115  |2152
15| 08:33 1534 (3) | 07:48 16:42 (2) | 06:45 17:24 (1) | 0682  |0533  |05:04
|16:41 21 1555(3)|17:37 19 17:.01(2)|18:31 16 17.40(1)|2025 |2117 |2153
16| 08:32 1534 (3) | 07:46 16:42 (2) | 06:42 17:26(1) | 0630  |0582  [05:04
| 16:42 21 1555(3) | 17:39 19 17:01(2) | 18:33 12 17:38 (1) | 2027 12118 12153
17| 08:32 1534 (3) | 0744 16:43 (2} | 06:40 17:31 (1) | 0628 | 05:30 | 05:04
|16:44 21 1555(3) (1741 17 17:00(2) | 18:34 2 1733(1)|2029 |2120 |2154
18 | 08:31 1534 (3) | 07:42 16:44 (2) | 06:38 10626 |0529  |05:04
11646 21 1555(3)|1743 15 1659(2)]18:36 12031 |2121  |2154
19 | 08:30 1535 (3) | 07:40 16:45 (2) | 06:35 10623 10527 0504
116:47 20 1555(3)|1745 13 16:58(2) | 18:38 |2082  |2123  |2154
20| 08:29 1536 (3) | 07:38 16:48 (2) | 06:33 |0621  |0526  |05:04
11649 19 1555(3) | 1747 8 16:56(2) | 18:40 12034  |2124  |2155
21]08:28 15:37 (3) | 07:36 | 06:30 1 06:19 | 0524 105:04
| 16:51 18  1555(3) | 1749 | 18:42 | 20:36 12126 [2155
22| 08:26 1538 (3} | 07:34 | 06:28 | 06:17 10523 |05:04
116552 16 1554 {3) | 17:51 118:43 12038  |2127 |2155
230825 1539 (3) | 07:32 106:26 |06:15  |0522 | 05:05
| 16:54 15 1554 (3} | 1752 118:45 | 2039 12129 12155
24| 08:24 15:41 (3) | 07:30 1 06:23 |06:13  |0520  |05:05
| 16:56 13 1554 (3) 11754 | 18:47 | 20:41 |21:30 12155
25| 08:23 1542 (3) | 07:28 | 08:21 |06:11  |05:19 | 05:05
| 16:58 10 1552(3) | 1756 118:49 | 20:43 12131 12155
26 | 08:21 1547 (3) | 07:25 106:19 10608  |0518  |05:06
| 17:00 2 1549(3)|1758 118:50 |2045 |2133  |2155
27| 08:20 10723 107:16 10606  |05:17  |05:06
| 17:01 118:00 119:52 |2046  |2134  |2155
28]08:19 |07:21 1 07:14 | 06:04 105:16 105:07
| 17:03 |18.02 119:54 | 20:48 12135 [21:55
29 08:17 10719 |07:12 |0602  |05:15  [05:07
117:05 118:04 119:56 12050  |2187  |2155
30 | 08:16 | 1 07:09 10600  |05:144 | 0508
117:07 | 119:57 |2052  |2138  |2155
31]08:14 | 107:07 | 10513 |
| 17:08 | 119:59 | 12138 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 467 | 217 | 270 | | |
Red Sonnenscheinwahrsch. | 0.16 | 0.25 | 0.28 | | ]
Reduktion Betriebsdaver | 084 | 0.94 | 0.94 | | |
Reduktion Windrichtung | 0.70 | 0.71 | 068 | | |
Gesamte Reduktion | 0.10 | 017 | 0.18 | | |
Met.wahrsch.Beschattung | 49 | 36 | a8 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit 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)
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DEWI-GER-WP15-04513-02.01

DEWI

1042, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemal} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110508 | 0546 | 06:37 10728 18:02 (1) | 07:23 16:12(2) | 08:15 15:14 (3)
12155 |2122 |20:18 11907 21 1823(1)|17:00 18 16:30(2) 1618 21 1535(3)
2105:09 | 0548 | 06:39 | 0729 18:01 (1) | 07:25 16:12(2) | 0817 15:15(3)
|21:54  |21:20 | 20:16 11905 23 1824 (1)|16:58 17 16:29(2) [16:17 21 1536 (3)
3105:10 | 0548 | 06:41 1 07:31 18:00 (1) | 07:26 16:13 (2) | 08:18 15:15(3)
12154  |21:18  |20:14 11908 23 1823 (1)| 1656 14 16:27(2) |1647 21 1536 (3)
410511 |0551 | 0642 | 0733 18:00 (1) | 07:28 16:15 (2) | 08:19 15:16 (3)
[2153  |21:16  |20:11 11900 23 18:23(1)| 1654 10 16:25(2) [16:16 20 1536 (3)
510512 0552 | 06:44 10734 18:00 (1) | 07:30 16:17 (2) | 08:21 15:16 (3)
[21:53  |21145 | 20:09 11858 23 18:23 (1) | 16:52 7 1624(2) |16:16 20 1536(3)
6]0512  |0554 | 06:46 | 0736 18:00 (1) | 07:32 |08:22 1547 (3)
|21:52  |21113 | 20:07 11856 22 18:22 (1) | 16:51 116115 20 1537 (3)
710513 | 05:56 | 06:47 | 07:38 1759 (1) | 07:34 |08:23 15:18 (3)
j21:52  |21:11  |20:04 11853 22 18:21 (1) | 1649 11615 19 1587 (3)
810514 | 05:57 | 06:49 | 07:40 18:00 (1) | 07:36 | 08:25 15:18 (3)
| 21:51 |21:08  |20:02 11851 20 18:20 (1) | 16:47 |16:114 18  1536(3)
905:15 |1 05:59 | 06:51 | 07:41 18:01 (1) | 07:38 |08:26 15:19(3)
12150 |21:07 | 20:00 11849 17 1818 (1)| 16:45 11614 18 15837 (3)
10]05:16 | 06:01 | 06:52 | 07:43 18:03 (1) | 07:39 ]08:27 1520 (3)
12150 |21:05 |19:57 11846 14 1847 (1) | 16:44 11614 17 15837 (3)
1110517 0602 | 0654 | 07:45 18:06 (1) | 07:41 108:28 15:20 (3)
| 21:49 |121:03 | 19:55 | 18:44 8 18114 (1) | 1642 |16:14 17 1537 (3)
12]05:18 | 06:04 | 06:56 | 07.47 107:43 |08:28 1521 (3)
|21:48 |21:01 ] 19:52 | 18:42 | 16:41 |16:14 16 1537 (3)
130520 | 06:06 | 06:57 | 0748 | 07.45 | 08:30 1522 (3)
12147  |2059  |19:50 | 18:40 | 16:39 11613 15 1537(3)
1410521  |0607 | 0659 1 07:50 | 07:47 108:31 1523 (3)
|2146  |2057 | 1948 | 1837 | 16:37 11613 15 1538(3)
15]0522  |06:08  |07:01 | 0752 | 07:48 108:32 1523 (3)
|21:45 |2055 |19:45 | 1835 | 16:36 11614 15 1538(3)
16| 05:23 | 06:10 | 07:02 | 07:54 | 07:50 108:33 1524 (3)
[21:44  |2053 | 19:43 11833 ] 16:35 11614 14 1538 (3)
17| 05:24 | 06:12 | 07:04 | 07:56 | 07:52 15:19 (3) | 08:34 1525 (3)
12143 |2051 | 19:41 | 1831 | 16:33 3 1522(3)|16:14 14 1539 (3)
1810526 | 06:14 | 07:06 | 0757 | 07:54 15:16 (3) | 08:34 1526 (3)
|21:42  |2049 | 19:38 | 1829 11632 10 15:26(3) | 16114 13 1539 (3)
19(0527  |06:15  |07:07 | 07:59 | 07:56 15:15 (3) | 08:35 1526 (3)
12141  |2047 |19:38 | 1826 |16:30 13  15:28(3) |16:14 13 1539(3)
2010528 | 0647 | 07:09 | 08:01 | 07:57 15:14 (3) | 08:36 1527 (3)
|21:33  |2045 | 19:33 | 1824 |1629 15 15:29(3) 1615 13 1540 (3)
210530 0619 0711 10803 | 07:59 15:14 (3) | 08:36 1527 (3)
121:38 | 20.43 | 19:31 | 1822 | 16:28 16 15:30(3) | 16:15 13 1540 (3)
2210531  |06:21  |07:12 | 08:05 | 08:01 15:13 (3) | 08:37 15:28 (3)
12137 |20:41  |19:29 | 1820 11627 18 1531 (3) | 1616 13 1541 (3)
23105:33 | 06:22 | 07:14 | 08:06 1716 (2) | 08:02 15:13 (3) | 08:37 1528 (3)
|21:35 | 20:38 119:26 | 18:18 10 17:26 (2) | 16:26 19  15:32(3) | 16:16 13 1541(3)
2410534 |0624 | 07:18 | 08:08 17:14 (2) | 08:04 15:12 (3) | 08:38 1529 (3)
|21:3¢  |20:38 | 1924 118116 14 17:28(2)|16:24 20 15:32(3) (1617 13 1542(3)
25(0535 |0626 | 07:17 | 08:10 1713 (2) | 08:06 15:12 (3) | 08:38 1529 (3)
12133 |2034  |19:22 11814 16 17:29(2)|16:23 21 15:33(3) (1617 13 1542(3)
2610537 |0627  |07:19 | 08:12 17:12 (2) | 08:07 15:13 (3) | 08:39 1529 (3)
12131 |2082  |19:19 11812 18 17:30(2) | 16222 21 15:84(3) [16:18 14 1543 (3)
27105:38 | 06:29 |07:21 18:09 (1) | 08:14 17:11 (2) | 08:09 15:13 (3) | 08:39 15:29 (3)
12130 |2029 |19:47 10 1849(1)[1810 19 17:30(2)| 1621 21 1534(3)|16:19 14 1543(3)
28| 05:40 | 06:31 |07:22 18:06 (1) | 08:15 17:11 (2) | 08:10 15:13 (3) | 08:39 1529 (3)
|21:28 | 20:27 |19:14 15 18:21 (1) | 1808 20 1731(2)|16:21 21 1534 (3) | 16:20 15 1544 (3)
29|0541 |0632  |07:24 18:04 (1) | 08:17 17:11 (2) | 08:12 15:13 (3) | 08:39 1529 (3)
|21:27  |2025 [1912 18 1822(1)[1806 20 1731(2)|1620 22 1535(3)|16:20 15 1544(3)
30|0543 |0634 |07:26 18:02 (1) | 07:19 16:11 (2) | 08:14 15:14 (3) | 08:39 15330 (3)
12125 2023 1910 21 18:23(1) 1704 19 16:30(2)| 1619 21 1535(3)|1621 15 1545(3)
31[0544 0636 | 1 07:21 16:11(2) | 108:39 1530 (3)
|2123  |2020 | 11702 19 16:30(2) | [1622 16 1546 (3)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 64 | an | 307 | 494
Red.Sonnenscheinwahrsch, | | | 0.34 | 0.32 | 020 | 0.15
Reduktion Betriebsdaver | | | 094 | 0.94 | 094 | 094
Reduklion Windrichturg | | | 0.68 | 0.70 | 0.70 | 0.70
Gesamte Reduktion | | | 0.22 | 0.21 | 0.3 | 0.10
Met.wahrsch.Beschattung | | | 14 | 7 | 40 | 47

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

Tag im Monat Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1043, S

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai [Juni
1]08:39 1530 {3) | 0843 107:17 17:30 (1) | 0705 | 0558  |05:12
|16:23 17 1547 (3} [17:11 118:05 7 1737(1)|2001  |2053  |21:40
2108:39 1530 (3) | 08:11 107:14 17:27 (1) | 0702 | 05:56 105:11
[16:24 17 1547(3}]1712 118:07 13  17:40(1)|2003  |2055  |2142
308:39 1531 (3) | 08:10 |07:12 17:25 (1) | 07:00 | 0554 105:10
11625 17 1548(3) | 1714 118:08 17 17.42(1) |2004  |2057 |2143
4108:39 15:30 (3) | 08:08 107:10 17:23 (1) | 0658 10553 | 05:09
|16:26 18  1548(3) | 17:16 [18:11 19 17:42(1)|2006 |2058  |2144
5108:39 1531 (3) | 08:06 107:08 17:22(1) | 0655  |0551  |05:09
116:27 19 1550(3) | 1718 118113 21 17:43(1) 2008  |2100 |2145
6]08:38 1531 {3) | 08:05 16:46 (2) | 07:05 17:22 (1) | 0653 | 0549  |05:08
|16:28 19 1550(3) | 17:20 6 1652(2)|18:15 22 17444(1)|20:10  |21:02  [2146
708:38 1531 (3) | 08:03 16:44 (2) | 07:03 17:20 (1) | 0651 | 0547 105:07
| 16:29 20 1551(3)|17:22 10 16:54(2) | 18:16 23  17:43 (1) | 20:11 12103 12147
808:38 1531 (3) | 08:01 16:43 (2) | 07:01 17:20 (1) | 0648 | 0545 1 05:07
1 16:31 20 1551(3)]17:24 13 1656(2) |18:118 23 17:43(1)|2013  |2105  |21:48
9]08:37 1532 (3) | 0759 16:42 (2) | 06:58 17:21(1)| 0646  |0543  |05:08
11632 20 1552(3)[17:26 16 1658(2) (1820 22 1743(1)|2015  |2107  [2148
10 08:37 1532 (3) | 07:58 16:41 (2) | 06:56 17:20 (1) | 0644  |0542  [05:06
116:33 21 1553(3) (1728 18 1659(2)[18:22 22 17.42(1)|2017  |21.08  [2149
11]08:36 1532 (3) | 07:56 16:41 (2) | 06:54 17:21 (1) | 0641|0540  |05:05
| 16:35 21 1553(3) | 17:30 18 16:59(2) | 18:24 21 17:42(1) | 20:18 |21:10 121:50
12| 08:36 1532 (3} | 07:54 16:40 (2) | 06:52 17:21 (1) | 0639 | 05:38 | 05:05
| 16:36 21 1553(3)]17:32 20 17:00(2)|18:26 19 17:40 (1) | 2020 |21:12 [21:51
13| 08:35 1532 (3} | 07:52 16:40 (2) | 06:49 17:22 (1) | 0637 | 05:36 10505
116:38 21 1553(3)(17:33 20 17:00(2)|18:27 17 17:39(1)|2022 |2113  [2151
14| 08:34 1534 (3} | 07:50 16:41 (2} | 06:47 17:24 (1) | 0635 10535 |05:04
116:38 21 1555(3) 1735 19 17:00(2)|1829 13 1737(1)|2024 |2115  |2152
15| 08:33 1534 (3) | 07:48 16:41 (2) | 06:45 17:26 (1) | 0632  |0533  |05:04
11641 21 1555(3)|17:37 18 16:59(2) | 18:31 7 17:33(1)|2025 |2147  |2153
16| 08:32 1535 (3) | 0746 16:42 (2) | 06:42 | 06:30 | 05:32 | 05:04
| 16:42 20 1555(3)|17:39 17 16:59(2) | 18:33 | 2027 12118 12153
17| 08:32 1534 (3) | 0744 16:43 (2} | 06:40 | 0628 | 05:30 | 05:04
|16:44 20 1554 (3} (1741 15 16:58(2) | 18:34 12029  |2120 |2154
18 | 08:31 1525 {3) | 07:42 16:44 (2) | 06:38 10626 10529  |05:04
11646 20 1555(3)|1743 13 1657(2) | 18:36 12031 |2121  |2154
19 | 08:30 15236 (3) | 07:40 16:46 (2) | 06:35 10623 10527 0504
116:47 19 1555(3)| 1745 9 16:55(2) | 18:38 |2082  |2123  |2154
20 08:29 1537 (3) | 07:38 | 06:33 | 0621 | 05:26 105:04
11649 18  1555(3) | 1747 118:40 12034  |2124  |2155
21]08:28 1538 (3) | 07:36 ] 06:30 1 06:19 | 0524 105:04
| 16:51 17 1555(3) 11749 | 18:42 | 20:36 12126 [2155
22| 08:26 1538 (3} | 07:34 | 06:28 | 06:17 10523 |05:04
116552 16 1554 {3) | 17:51 118:43 12038  |2127 |2155
230825 15:40 (3) | 07:32 106:26 |06:15  |0522 | 05:05
| 16:54 13 1553(3) | 1752 118:45 | 2039 12129 12155
24| 08:24 15:42 (3) | 07:30 106:23 |06:13  |0520 0505
|16:56 11 1553(3)|1754 |118:47 |2041  |2130  |2155
25| 08:23 1545 (3) | 07:28 | 08:21 |06:41  |0519  |05:05
| 16:58 5 1550(3) | 17:56 118:49 | 20:43 12131 12155
26 | 08:21 | 07:25 | 06:19 | 06:08 |05:18 | 05:06
| 17:00 11758 | 18:50 | 20:45 12133 12155
27| 08:20 |07:23 107:16 |0606  |05:17  |05:06
| 17:01 118:00 119:52 |2046  |2134  |2155
28]08:19 |07:21 1 07:14 | 06:04 105:16 105:07
| 17:03 |18.02 119:54 | 20:48 12135 [21:55
29|08:17 10718 107:12 |0602  |05:15  [05:07
117:05 118:04 119:56 12050  |2187  |2155
30| 08:16 | | 07:09 | 06:00 | 05:14 | 05:08
117:07 | 119:57 |2052  |2138  |2155
31]08:14 | 107:07 | 10513 |
|17:08 | 11959 | 12138 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 452 | 212 | 266 | | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 1 0.28 | | 1
Reduktion Betriebsdaver | 084 | 0.94 | 0.94 | | |
Reduktion Windrichtung | 0.70 | 0.72 | 0.69 | | |
Gesamte Reduktion | 0.10 | 017 | 0.18 | | |
Met.wahrsch.Beschatturg | 47 | 35 | 48 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):

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

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1043, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110508 | 0546 | 06:37 10728 18:01 (1) | 07:23 16:10 (2) | 08:15 15:14 (3)
12155 |2122 |20:18 11907 18 1819(1)|17:00 19 16:29(2) |16:118 21 1535(3)
2105:09 | 0548 | 06:39 | 0729 18:00 (1) | 07:25 16:11(2) | 0817 15:15(3)
|21:54  |21:20 | 20:16 11905 20 18:20(1)|16:58 17 16:28(2) [16:17 21 1536 (3)
3105:10 | 0548 | 06:41 1 07:31 17:58 (1) | 07:26 16:12(2) | 08:18 15:15(3)
12154  |21:18  |20:14 11908 22 1820(1)| 1656 15 16:27(2) | 1647 21 1536 (3)
410511 |0551 | 0642 | 0733 1758 (1) | 07:28 16:13 (2) | 08:19 15:16 (3)
[2153  |21:16  |20:11 11900 22 18:20(1) | 16554 12 16:25(2) [16:116 20 1536 (3)
510512 |0552 | 06:44 10734 17:57 (1) | 07:30 16:14 (2) | 08:21 15:16 (3)
[21:53  |21145 | 20:09 11858 23 1820 (1)| 1652 10 16:24(2) | 16116 20 1536 (3)
6]0512  |0554 | 06:46 | 0736 17:57 (1) | 07:32 16:17 {2) | 08:22 1547 (3)
|21:52  |21113 | 20:07 11856 23 18:20 (1) | 16:51 5 1622(2) [16:15 20 1537(3)
710513 | 05:56 | 06:47 | 07:38 17:56 (1) | 07:34 |08:23 15:18 (3)
| 21:52 121:11 120:04 | 18:53 23 1819(1) | 16:49 |16:15 19 1537 (3)
810514 | 05:57 | 06:49 | 07:40 17:57 (1) | 07:36 | 08:25 15:18 (3)
| 21:51 |21:08  |20:02 11851 21 1818 (1) | 16:47 |16:114 18 1537(3)
9[0515 |0559 | 0651 | 07:41 1757 (1) | 07:38 108:26 1519 (3)
12150  |21:07 | 20:00 11849 21 1818 (1) | 16:45 11614 19 1538 (3)
10]05:16 | 06:01 | 06:52 | 07:43 17:58 (1) | 07:39 ]08:27 1520 (3)
12150 |21:05 |19:57 11846 18 1816 (1) | 16:44 11614 17 15837 (3)
1110517 0602 | 0654 | 07:45 18:00 (1) | 07:41 108:28 15:20 (3)
|21:49  |21:03 | 1955 11844 15 18:15(1) | 1642 116:14 17 15837 (3)
12]05:18 | 06:04 | 06:56 | 07.47 18:01 (1) | 0743 |08:28 1521 (3)
|21:48  |2101  |19:52 11842 11 1812 (1) | 16:41 11614 17 1538(3)
130520 | 06:06 | 06:57 | 0748 | 07.45 | 08:30 1522 (3)
12147  |2059  |19:50 | 18:40 | 16:39 11613 16 1538(3)
1410521  |0607 | 0659 1 07:50 | 07:47 108:31 1522 (3)
|2146  |2057 | 1948 | 1837 | 16:37 11613 16  1538(3)
15]0522  |06:08  |07:01 | 0752 | 07:48 108:32 1523 (3)
|21:45 |2055 |19:45 | 1835 | 16:36 11614 15 1538(3)
16| 05:23 | 06:10 | 07:02 | 07:54 | 07:50 108:33 1524 (3)
[21:44  |2053 | 19:43 11833 ] 16:35 11614 15 1539 (3)
17| 05:24 | 06:12 | 07:04 | 07:56 | 07:52 |08:34 1525(3)
12143 |2051 | 19:41 | 1831 | 16:33 116:14 14 1539 (3)
1810526  |06:14 | 07:06 | 0757 | 07:54 15:18 (3) | 08:34 1526 (3)
|21:42  |2049 | 19:38 | 1829 | 16:32 6 15:24(3)|16:14 14 1540 (3)
19(0527  |06:15  |07:07 | 07:59 | 07:56 15:16 (3) | 08:35 1526 (3)
12141  |2047 |19:38 | 1826 |16:30 11 15:27(3) |16:44 13 1539(3)
2010528 | 0647 | 07:09 | 08:01 | 07:57 15:15 (3) | 08:36 1527 (3)
|21:33  |2045 | 19:33 | 1824 |1629 13 15:28(3) | 1615 13 1540 (3)
210530 0619 0711 10803 | 07:59 15:14 (3) | 08:36 1527 (3)
121:38 | 20.43 | 19:31 | 1822 | 16:28 16 15:30(3) | 16:15 13 1540 (3)
2210531  |06:21  |07:12 | 08:05 | 08:01 15:14 (3) | 08:37 15:28 (3)
12137 |20:41  |19:29 | 1820 11627 17 1531(3)| 1616 13 1541 (3)
23|05:33  |0622 | 07:14 | 08:06 | 08:02 15:14 (3) | 08:37 1528 (3)
|21:35 | 20:38 119:26 | 18:18 | 16:26 18  15:32(3) | 16:16 13 1541(3)
2410534 |0624 | 07:18 | 08:08 17:15 (2) | 08:04 15:13 (3) | 08:38 1529 (3)
|21:3¢  |20:38 | 1924 118146 10 17:25(2)|16:24 19 15:32(3) (1617 13  1542(3)
25(0535 |0626 | 07:17 | 08:10 1713 (2) | 08:06 15:13 (3) | 08:38 1529 (3)
|21:33  |2034  |19:22 11814 14 17:27(2)|16:23 20 15:33(3) [16:17 14 1543 (3)
2610537 |0627  |07:19 | 08:12 17:12 (2) | 08:07 15:13 (3) | 08:39 1529 (3)
12131 |2082  |19:19 11812 16 17:28(2)|16:22 20 1533(3) 1618 14 1543 (3)
2710538 |0629 |07:21 | 08:14 17:11 (2) | 08:09 15:14 (3) | 08:39 1529 (3)
12130  |20:28 | 19:17 11840 18 17:29(2)|16:21 20 1534 (3) |1619 14 1543 (3)
28| 05:40 | 06:31 |07:22 18:11 (1) | 08:15 1710 (2) | 08:10 15:13 (3) | 08:39 1529 (3)
|21:28 | 20:27 |19:14 1 18:12(1)] 1808 19 1729 (2) | 16:21 21 1534 (3) | 16:20 15 1544 (3)
29|0541 |0632  |07:24 18:05 (1) | 08:17 1710 (2) | 08:12 15:14 (3) | 08:39 1529 (3)
| 21:27 | 20:25 | 18:12 1 18:16 (1) | 1806 19 17:29 (2) | 16:20 21 15:35 (3) | 16:20 16 1545(3)
30|0543 |0634 |07:26 18:02 (1) | 07:19 16:10 (2) | 08:14 15:14 (3) | 08:39 15330 (3)
12125 |2023 1910 16 18:18(1)[1704 19 1629(2)| 1619 21 1535(3)|1621 15 1545(3)
31[0544 0636 | 1 07:21 16:10 (2) | 108:39 1530 (3)
|2123  |2020 | 11702 19 16:29(2) | [1622 16 1546 (3)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 28 | an | an | 503
Red.Sonnenscheinwahrsch, | | | 0.34 | 0.32 | 020 | 0.15
Reduktion Betriebsdaver | | | 094 | 0.94 | 094 | 094
Reduklion Windrichturg | | | 0.69 | 0.70 | 0.70 | 0.70
Gesamte Reduktion | | | 0.22 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | | 6 | 77 | 39 | 48

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

Tag im Monat Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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DEWI-GER-WP15-04513-02.01

DEWI

1044,

\ Januar bis Juni

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

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

(SS:MM)

der Matrix wiedergegeb

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai 1Juni
110839 15:47 (9) | 08:13 16:35 (3) | 07:17 17:22 (2) | 0705 19:04 (1) | 0558 | 05:12
| 16:23 2 1549(9) |17:11 6 1641(3) 1805 17 17:39(2) | 2001 9 1913(1)|2053  |21:40
2108:39 1546 (9) | 08:11 16:32(3) | 07:14 17:22 (2) | 0702 | 05:56 | 05:11
| 16:24 4 1550(9) 11712 12 16:44(3)|18:07 18 17:40 (2) | 2003 12055  j21:42
308:39 1546 (9) | 08:10 16:31(3) | 07:12 17:22 (2) | 07:00 | 05:54 105:10
| 16:25 6 1552(9)|1714 14 16:45(3)|18:09 18 17:40(2) | 2004 12057 | 21:43
4108:39 15-45 (9) | 08:08 16:31(3) | 07:10 17:21 (2) | 06557 10553 | 05:09
1 16:26 7 1552(9)[17:16 16 16:47(3)|18:11 17 17:38 (2) | 2006 12058  |21:44
5108:39 15:45 (9) | 08:06 16:30 (3) | 07:08 17:22 (2) | 06555 10551 |05:09
1 16:27 9 1554 (9)|1718 18 16:48(3)[18:13 16 1738 (2) | 2008 121:00  |21:45
6]08:38 15:44 (9) | 08:05 16:29(3) | 07:05 17:23 (2) | 0653 |05:49 | 05:08
116:28 11 1555(9)|17:20 19 1648(3)|18:15 14 17:37(2) | 20:10 12102 |21:46
7108:38 1545 (9) | 08:03 16:29 (3) | 07:03 17:24 (2) | 0651 | 05:47 1 05:07
| 16:29 12 1557 (9)|17:22 20 16:49(3)|18:16 10 17:34(2) | 20:11 |21:03 |21:47
808:38 1544 (9) | 08:01 16:28(3) | 07:01 | 06:48 | 05:45 | 05:07
1 16:31 14 1558(9)|17:24 20 16:49(3)|18:18 120113 |21:05  |21:48
90837 15:45 (9) | 07:59 1629 (3) | 06:58 | 06:46 10543 | 05:06
11632 14 1559(9)[17:26 20 16:49(3) | 18:20 120115 121:07  |21:48
10 | 08:37 1544 (9) | 0758 16:29 (3) | 06:56 | 06:44 10542 | 05:06
116:33 16 1600(9)[17:28 20 16:49(3)|18:22 | 2017 |21:08 | 21:49
11 08:36 15:44 (9) | 07:56 16:29 (3} | 06:54 | 0641 10540 | 05:05
| 16:35 16 16:00(9) | 17:30 20 16:49(3)|18:24 | 20:18 |21:10 121:50
12108:35 1544 (9) | 0754 16:30(3) | 06:52 | 0639 | 05:38 | 05:05
| 16:36 17 1601({9)117:32 18 16:48(3) | 18:26 | 2020 |21:12 121:51
1310835 1544 (9) | 0752 16:30 (3) | 06:49 | 0637 | 05:36 | 05:05
116:38 17 1601(9) 1733 17  16:47(3) | 18:27 | 2022 12113 |21:51
14| 08:34 15:45 (9) | 07:50 16:32 (3} | 06:47 | 06:35 | 05:35 | 05:04
116:38 18 1603(9) 1735 14 16:46(3) | 18:29 | 2024 121145  |21:52
15| 08:33 1546 (9) | 07:48 16:33 (3) | 06:45 | 0632 10533 | 05:04
|16:41 17 1603(9) |1737 12  16:45(3) | 18:31 | 2025 12147 |21:58
16 | 08:32 15:45 (9) | 07:46 16:37 (3) | 06:42 | 0630 10532 | 05:04
[16:42 18 1603 (9) | 17:39 5 16:42(3)]18:33 12027 12118 |2158
17| 08:32 1545(9) | 0744 | 06:40 | 0628 | 05:30 | 05:04
|16:44 18 1603 (9) [ 17:41 118:34 | 2029 12120 |21:54
18 | 08:31 15:46 (9) | 07:42 106:38 | 0626 10529 | 05:04
|16:46 17  1603(9) | 1743 118:36 | 2031 12121 |21:54
19 | 08:30 15:47 (9) | 07:40 106:35 | 0623 10527 | 05:04
| 16:47 17 1604 (9) | 1745 | 18:38 | 2042 121223 |21:54
20| 08:29 1547 (9) | 07:38 106:33 18:09 (1) | 0621 105:26 | 05:04
|16:49 17 1604 (9) | 1747 118:40 5 1814 (1) | 2034 |21:24  |21:55
21]08:28 15-48 (9) | 07:36 106:30 18:06 (1) | 06:19 10524 | 05:04
11651 16 16041(9) | 1749 118:42 11 1817 (1) | 2036 12126 |21:55
22| 08:26 15:49 (9) | 07:34 | 06:28 18:04 (1) | 06:17 10523 | 05:04
116552 14  16:03(9) | 17:51 118:43 16  18:20 (1) | 2038 |2127  |21:55
23|08:25 1550 (9) | 07:32 106:26 18:02 (1) | 06:15 10522 |05:05
| 16:54 13 1603(9) | 1752 118:45 18 1820 (1) | 2039 |21:28 |21:55
24| 08:24 1551 {9) | 07:30 1 08:23 18:01 (1) | 06:13 10520 | 05:05
11656 11 1602(9) 1754 118:47 20 1821 (1) | 2041 12130 | 2155
25| 08:23 1553 {9) | 07:27 | 08:21 18:01 (1) | 06:11 105118 | 05:05
11658 8 1601(9) | 1756 118:49 20 1821 (1) | 2043 12131 |21:55
26 | 08:21 107:25 17:26 (2) | 06:19 18:00 (1) | 06:08 10518 | 05:06
| 17:00 11758 7 17:33(2)|18:50 20 18:20 (1) | 2045 12133 |2155
27| 08:20 |07:23 17:25(2) | 07:16 19:00 (1) | 0606 10517 | 05:06
| 17:01 11800 10 17:35{2)|19:52 20 19:20 (1) | 2046 12138 |21:55
28108:19 107:21 17:24 (2} | 07:14 18:59 (1) | 0604 10516 | 05:07
| 17:03 |18.02 13 17:37(2) | 19:54 20 19:19(1) | 2048 | 21:35 |21:55
29|08:17 10718 17:22(2) | 07:12 19:00 (1) | 06:02 105:15 | 05:07
1 17:05 11804 16 17:38(2)|19:56 18 19:18(1) | 2050 121:37  |21:55
30| 08:16 | 107:09 19:01 (1) | 06:00 10514 | 05:08
117:07 | 11957 17 1918 (1) | 2052 121:38 | 21:55
31]08:14 | 107:07 19:01 (1) | 10513 |
|17:08 | 11959 14 1915 (1) | |2139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 329 | 297 | 308 | 9 | |
Red.Sonnenscheinwahrsch, | 0.16 | 0.25 | 0.28 | 0.35 | |
Reduktion Betriebsdaver | 084 | 0.94 1 0.94 | 0.94 | |
Reduktion Windrichtung | 0.70 | 0.71 | 0.68 | 0.68 | |
Gesamte Reduktion | 0.11 | 0.17 | 0.18 | 022 | |
Met.wahrsch Beschatturg | 35 | 50 | 55 | 2 | |
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DEWI-GER-WP15-04513-02.01

DEWI

ey

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhohe (iber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110508 | 0546 | 06:37 10728 |07:23 15:59 (3) | 08:15 15:26 (9)
12155 |2122 |20:18 | 19:07 117:00 19 16:18(3) | 16118 17 1543 (9)
2105:.09 | 0548 | 06:39 | 0729 | 07:25 15:58 (3) | 08:16 1527 (9)
12154  |21:20 |20:16 119:05 |1658 20 16:18(3) [16117 16 1543 (9)
3105:10 | 0548 | 06:41 1 07:31 | 07:26 15:58 (3) | 08:18 1527 (9)
12154  |21:18  |20:14 | 19.03 |1656 21 16:19(3) | 1647 16 1543 (9)
410511 |0551 | 0642 | 0733 | 07:28 15:58 (3) | 08:19 1529 (9)
[21:53  |21116  |20:11 1 19:00 1654 21 16:19(3) [ 16116 14 1543 (9)
5]0512  |0552 | 06:44 107:34 | 07:30 15:50 (3) | 08:21 1529 (9)
[21:53  |21145 | 20:09 11858 |1652 19 16:18(3) | 1616 14 1543 (9)
6]0512  |0554 | 06:46 | 0736 18:03 (2) | 07:32 15:59 (3) | 08:22 1531 (9)
12152 |21:13 | 20:07 | 18:56 7 1810(2)| 1651 19 16:18(3) [1615 12 1543 (9)
710513 | 05:56 | 06:47 | 07:38 17:59 (2) | 07:34 16:00 (3) | 08:23 1531 (9)
| 21:52 121:11 120:04 | 18:53 12 18:11(2) | 16:49 17 16:17 (3) | 16:15 11 1542 (9)
80514 | 05:57 | 06:49 | 07:40 17:58 (2) | 07:36 16:01 (3) | 08:24 1532 (9)
| 21:51 |21:08  |20:02 | 18:51 14 1812(2) | 1647 16 16:17(3) | 16:14 9 1541(9)
9[0515 |0559 | 0651 | 07:41 1757 (2) | 07:38 16:02 (3) | 08:26 1534 (9)
12150  |21:07 | 20:00 11849 16 1813 (2) | 16:45 14 16:16(3) | 1614 8 1542(9)
10]05:16 | 06:01 | 06:52 | 07:43 17:56 (2) | 07:39 16:03 (3) | 08:27 1535 (9)
12150 |21:05 |19:57 11846 17 1813(2) | 16:44 11 16:14(3) | 16114 6 1541 (9)
110517 |0602 | 06:54 18:56 (1) | 07:45 17:56 (2) | 07:41 16:06 (3) | 08:28 15:36 (9)
| 21:49 |121:03 | 19:55 9 19:05(1)| 1844 18 18:14(2) | 16:42 6 16:12(3) | 16:14 5 1541(9)
12]05:18 | 06:04 | 06:56 1854 (1) | 0747 17:55(2) | 0743 |08:28 1538 (9)
|21:48  |2101 1952 13 1907(1)[1842 17 18:12{2) | 16:41 116114 2 1540(9)
13| 05:20 | 06:06 | 06:57 1852 (1) | 0748 17:55 (2) | 0745 | 08:30
12147 2059|1950 17 19:09(1) | 1840 17 1812(2)| 16:39 11613
14]0521  |0607 | 0659 18:50 (1) | 07:50 17:55 (2) | 07:47 108:31
|21:46  |2057 [19:48 18 19.09(1) [ 1837 15 18:10(2)|16:37 11613
15| 05:22 | 06:08 | 07:01 18:50 (1) | 0752 17:56 (2) | 07:48 108:32
|21:45  |2055 [19:45 19 19.09(1) 1835 12 18:08(2) | 16:36 116:14
1610523  |06:10 | 07:02 18:49 (1) | 0754 1757 (2) | 07:50 108:33
[21:44  |2053 |19:43 21 19:10(1)| 1833 9 1806 (2) | 16:35 116:14
17]0524  |0612 | 07:04 18:48 (1) | 07:56 18:00 (2) | 07:52 108:34
|21:43 | 20:51 | 18:41 21 19:09 (1) | 1831 4 1804 (2)|16:33 116:14
18| 05:26 | 06:14 | 07:06 18:48 (1) | 0757 | 07:54 15:27 (9) | 08:34
|2142  |20449 |19:38 20 19:08 (1) | 1829 | 16:32 8 15:35(9) | 16:14
1910527  |0615 | 07:07 18:48 (1) | 0759 | 07:55 15:26 (9) | 08:35
|21:41  |2047 1936 19 19.07 (1) | 1826 |16:30 11 15:37 (9) | 16:14
20 05:28 106:17 | 07:09 18:48 (1) | 08:01 | 07:57 15:25 (9) | 08:36
|21:39  |2045 1933 18 1906 (1) | 1824 |16:29 13 15:38(9) | 1615
210530 0619 0711 18:49 (1) | 08:03 | 07:59 15:25 (9) | 08:36
| 21:38 | 20.43 | 19:31 16 19:05(1) | 1822 | 16:28 14 15:39(9) | 16:15
22|0531 |0620  |07:12 18:50 (1) | 08:04 | 08:01 15:24 (9) | 08:37
12137 |20:41  |1929 12 19:02(1)| 1820 11627 16 15:40(9) | 1616
23105:33 | 06:22 | 07:14 18:52 (1) | 08:06 | 08:02 15:23 (9) | 08:37
|21:35 | 20:38 119:26 8 19:00(1)|18:18 | 16:26 17 15:40(9) | 16:16
240584 |0624 |07:16 | 0808 | 08:04 15:24 (9) | 08:38
12134 |2036 | 19:24 | 18:16 |16:24 17 15:41 (9) [16:17
250535 |0626  |07:17 | 08:10 | 08:06 15:24 (9) | 08:38
|121:33  |20:3¢ | 19:21 118114 11623 17 15:41(9) [ 16117
2610537 |0627 |07:19 | 08:12 | 08:07 15:24 (9) | 08:38
12131 |2082  |19:19 | 18:12 |1622 18 15:42(9) | 16:18
2710538 |0629 |07:21 | 08:14 17:05 (3) | 08:09 15:25 (9) | 08:39
12130  |20:28 | 19:17 | 18:10 7 1742(3)| 16221 18  15:43(9) | 16:19
28| 05:40 | 06:31 |07:22 | 08:15 17:02 (3) | 08:10 15:25 (9) | 08:3%
|21:28 | 20:27 |19:14 | 18:08 13 1715 (3) | 16:21 17 15:42(9) | 16:20
290541  |0832  |07:24 | 08:17 17:01 (3) | 08:12 15:25 (9) | 08:38
|21:27  |2025 | 1912 11806 15 17:16(3)| 1620 18 15:43(9) | 16:20
300543 | 0634 |07:26 |107:19 16:00 (3) | 08:14 15:26 (9) | 08:39
|2125  |2023  |19:10 11704 17 1617(3)| 16119 17 15:43(9) | 16:21
31[0544 0636 | 1 07:21 1559 (3) | 108:39 1547 (9)
|2123  |2020 | 11702 19 1618(3) | |16:22 2 1549(9)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 212 | 229 | 384 | 132
Red.Sonnenscheinwahrsch. | | | 034 | 032 | 020 1 0.15
Reduktion Betriebsdaver | | | 0.94 | 0.94 | 094 | 094
Reduktion Windrichtung | | | 068 | 0.70 | 0 | 070
Gesamte Reduktion | | | 022 | 0.21 | 013 | 0.10
Met.wahrsch.Beschattung | | | a6 | 48 | 50 | 13
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (S zeit wie Bezugsjahr):
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DEWI-GER-WP15-04513-02.01 DEWI

1045, \ Januar bis Juni
Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:
Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
|Januar |Februar |Marz |April |Mai |Juni
110839 15:24 (10) | 08:13 16:26 (9) | 07:17 10705 1919 (1) ] 0558 | 05:12
11623 18  15:42(10) | 17:11 15 16:41(9) | 18:05 | 20:01 17 1936(1)|20:53 | 21:40
2108:39 15:25 (10) | 08:11 16:25(9) | 07:14 | 07:02 19:18 (1) | 05:56 |05:11
[16:24 18 15:43{10)[17:12 16  16:41(9) | 18:07 12003 19 1937 (1}]20:55  |21:42
308:39 15:26 (10) | 08:10 16:25(9) | 07112 | 07:00 19:17 {1) | 05:54 | 05:10
11625 18 1544 (10)|17:14 17  16:42(9) | 18:09 12004 19 1936(1)|20:57 | 21:43
4108:39 15:25 (10) | 08:08 16:26 (9) | 07:10 | 06857 19:17 (1) | 05:53 | 05:09
116:26 19 15:44 (10) [17:16 17 16:43(9) [ 18:11 12006 19 1936{1)|2058  |[21:44
5]08:39 15:26 (10) | 08:06 16:26 (9) | 07:08 | 06:55 19:18(1) | 05:51 | 05:09
116:27 19 15:45(10) [17:18 17 16:43(9) [ 18:13 12008 18  1986(1)|21:00 |21:45
608:38 15:26 {10) | 08:05 16:26 (9) | 07:05 17:46 (2} | 0653 19:17 (1) | 0549 | 05:08
11628 19 15:45(10)|17:20 16 16:42(9) | 18:15 5 17:51{2)]20:10 17 1934 (1)[21:02  |21:46
708:38 15:27 (10) | 08:03 16:26 (9) | 07:03 17:43 (2) | 06:51 19:18 (1) | 05:47 | 05:07
| 16:29 19 1546(10) | 17:22 16 16:42(9) | 18:16 9 17:52(2)|20:11 15 19:33(1) ] 21:03 |21:47
808:38 15:27 (10) | 08:01 16:27 (9) | 07:01 17:42 {2) | 06:48 1920 {1) | 05:45 | 05:07
1 16:31 19 1546(10)|17:24 14 16:41(9) | 1818 12 17:54(2)|2013 12 1982(1)|21:05 |21:48
908:37 15:28 (10) | 07:59 16:28 (9) | 06:58 17:42 (2} | 06:46 1922 (1) | 05:43 | 05:06
116:32 19 1547 (10)[17:26 12 16:40(9) | 18:20 14 17:56 (2) | 20:15 7 1929(1)|21:07  |21:48
10| 08:37 15:28 (10) | 07:58 16:30 (9) | 06:56 17:40 (2) | 06:44 | 05:42 | 05:06
116:33 19 15:47 {10) | 17:28 8 16:38(9)|18:22 17 17:57 {2} | 20147 12108 | 21:49
11]08:36 15:28 (10) | 0756 | 06:54 17:40 (2} | 06:41 105:40 [ 05:05
| 16:35 19 15:47(10) | 17:30 | 18:24 17 17:57(2) | 20:18 |21:10 | 21:50
12| 08:35 15:28 (10) | 07:54 | 06:52 17:40 {2} | 06:39 105:38 | 05:05
| 16:36 19 1547 (10) | 17:32 | 18:26 16 17:56 (2) | 20:20 |21:12 [21:51
13| 08:35 15:29 (10) | 07:52 | 06:49 17:40 (2) | 068:37 1 05:36 | 05:05
116:38 18  15:47 (10) | 17:33 118:27 16 17:56 (2) | 20:22 121:13 | 2151
14]08:34 15:29 (10) | 07:50 17:01 (3) | 06:47 17:41 (2) | 0635 10535 | 05:04
116:38 18  15:47 {10) | 17:35 8 17:09(3) 1829 14 17:55(2)|2024 121145 2152
15| 08:33 15:31 {10) | 07:48 16:59 (3) | 06:45 17:42 (2) | 06:32 10533 | 05:04
|16:41 17 1548 (10) | 1737 12 17:11(3)| 1831 10 17:52(2) | 2025 12117 |21:53
16| 08:32 15:31 (10) | 07:46 16:57 (3) | 06:42 17:45 (2} | 08:30 | 05:32 | 05:04
| 16:42 16 15:47 (10) | 17:39 16 17:13(3) | 18:33 4 1749(2)|2027 121:18 |21:53
17| 08:32 15:32 (10) | 07:44 16:56 (3) | 06:40 | 06:28 | 05:30 | 05:04
|16:44 15 1547 (10) | 17:41 18 17:14(3) | 18:34 12029 12120 [21:54
18 | 08:31 15:33 {10) | 07:42 16:56 (3) | 06:37 10626 |05:28 | 05:04
11646 14 1547 (10)|17:43 18 17:14(3) | 18:36 12031 |21:21  |2154
19 | 08:30 15:34 (10) | 07:40 16:56 (3) | 06:35 10623 10527 [ 05:04
11647 13 1547 (10)| 1745 19 17:15(3) | 18:38 | 2032 12123 |2154
20| 08:29 15:36 (10) | 07:38 16:54 (3) | 06:33 106:21 10526 | 05:04
11648 10 1546 (10) | 1747 20 17:14(3) | 18:40 12034 |21:24  [2155
21]08:28 15:39 (10) | 07:36 16:55 (3) | 06:30 | 08:19 | 05:24 | 05:04
| 16:51 6 1545(10) | 1749 18 17:14(3) | 18:42 | 20:36 |21:26 | 21:55
22| 08:26 107:34 16:55 (3) | 06:28 10617 0523 | 05:04
| 16:52 [1751 19 17:14(3) | 18:43 12038 12127 |21:55
230825 | 07:32 16:56 (3) | 06:26 108:15 105:22 | 05:05
| 16:54 [17:52 17 17:13(3) | 18:45 | 20:39 |21:29 | 21:55
24| 08:24 | 07:30 16:57 (3) | 06:23 10613 10520 | 0505
| 16:56 | 17:54 16 17:13(3) | 18:47 | 20:41 121:30 | 21:55
25108:23 | 07:27 16:57 (3) | 06:21 | 08:11 | 05:19 | 05:05
11658 11756 14 17:11(3) | 18:49 |20:43 12131 |2155
26 | 08:21 1 07:25 16:59 (3) | 06:19 10608 10518 | 05:06
| 17:00 11758 10 17:09(3) | 18:50 120145 12133 |21:55
27| 08:20 j07:23 |07:16 1 06:06 10517 | 05:06
| 17:01 | 18:00 1 19:52 120:46 12134 | 21555
28108:19 16:30 (9) | 07:21 |07:14 1 06:04 10516 | 05:07
| 17:03 3 16:33 (9) | 18:02 | 19:54 | 20:48 |21:35 | 21:55
29|08:17 16.28 (9) | 07:19 |07:12 19:24 (1) | 06:02 105:15 | 05:07
117:05 8  16:36(9) | 18:04 119:56 7 19:31(1) | 2050 121:37 | 2156
30| 08:16 1627 (9) | | 07:09 19:22 (1) | 06:00 | 05:14 | 05:08
117:07 11 1638(9)| 11957 11 1933 (1) | 2052 121:38  |2155
31]08:14 16:27 (9) | 107:07 19:20 (1) | 105:13 |
|17:08 13 16:40(9) | 119:58 14 19:34(1)| 12139 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
astr.max.mdgl.Beschallurg | 387 [} 354 | 1686 | 143 | ]
Red.Sonnenscheinwahrsch. | 0.16 1 0.25 I 028 | 0.35 1 I
Reduktion Betriebsdaver | 084 | 0.84 I 084 | 094 1 I
Reduktion Windrichlurg | 0.70 | 0.71 | 0.68 | 0.66 | |
Gesamte Reduktion | 0.11 | 017 | 0.18 | 0.22 | |
Met.wahrsch.Beschattung | a1 | 59 | 30 | 32 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit 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)
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DEWI-GER-WP15-04513-02.01

DEWI

1045, S

\ Juli bis Dezember

Voraussetzungen flr die Berechnung der astronomisch moglichen Schattenzeiten:

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

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

der Matrix wiedergeg

Minuten mit Schatten

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

(Sommerzeit wie Bezugsjahr):

Beschattungsbereich der WEA berechnet durch WindPro gemaf} 20% Kriterium
Minimale relevante Sonnenhdhe liber Horizont 3
Tage zwischen Berechnungen 1Tag
Berechnungszeitsprung 1 Minute
[Juti |August  |September |Oktober |November |Dezember
110508 | 0546 | 06:37 10728 18:20 (2) | 07:23 16:03 (9) | 08:15 15:10 (10)
12155 |2122 |20:18 11907 16 18:36 (2) | 17:00 2 16:05(9)|16:18 19 15:29(10)
2105:09 | 0548 | 06:39 | 0729 18:18 (2) | 07:25 15:58 (9) | 08:16 15:11 (10)
| 21:54 |21:20 120:16 | 1905 17 18:35(2) | 16:58 9 16:08 (9) | 16:17 19 15:30 (10)
3105:10 | 0548 | 06:41 19:20 (1) | 07:31 18:18 (2) | 07:26 1557 (9) | 08:18 15:11 (10)
|21:54  |21:18 | 20:14 7 1927 (1)|1908 17 1835(2)| 1656 13  16:10(9) [16:147 19  15:30 (10)
410511 0551 | 0642 1917 (1) | 0733 18:18 (2) | 07:28 15:56 (9) | 08:19 15:12 (10)
[21:53  |21:16  [20:11 12 1929(1)|1900 16 18:34(2)[1654 15  16:11(9)[16:16 19 1531 (10)
510512 0552 | 06:44 19:15 (1) | 0734 18:19 (2) | 07:30 1556 (9) | 08:21 15:12 (10)
[21:53  [2145 2009 15 19:30(1) | 1858 13 18:32(2)|1652 16  16:12(9) |1616 19 1531 (10)
6]0512  |0554 | 06:46 1913 (1) | 0736 18:20 (2) | 07:32 15:55 (9) | 08:22 15:13 (10)
|2152  |21:13 2007 17 19:30(1)|1856 10 1830(2)| 1651 17 16:12(9)|16:15 19 1532 (10)
710513 | 05:56 | 06:47 19:13 (1) | 07:38 18:20 (2) | 07:34 15:55 (9) | 08:23 15:13 (10}
| 21:52 121:11 120:04 18 19:31 (1) | 1853 7 1827(2)| 16:49 17 16:12(9) | 16:15 19 15:32 (10)
810514 | 05:57 | 06:49 19:12 (1) | 0740 18:23 (2) | 07:36 15:55 (8) | 08:24 1513 (10)
| 21:51 |21:08  |20:02 19 19:31(1)| 1851 11824 (2) | 1647 17 16:12(9) [16:14 19 1532 (10)
910515 0559 | 0651 19:11 (1) | 07:41 | 07:38 15:56 (9) | 08:26 15:14 (10)
12150 |2107 |2000 19 19:30 (1) | 18:49 116:45 16 16:12(9) [16:14 19 1533 (10)
10105116 | 0601 | 06:52 19:12 (1) | 07:43 | 07:39 15:56 () | 08:27 15:15 (10)
12150  |21:05 [1957 18 19:30 (1) | 1846 |16:44 16 16:12(9) 1614 18 1533 (10)
110517 |0602 | 06:54 19:11 (1) | 07:45 | 07:41 15:57 (9) | 08:28 15:15 (10)
| 21:49 |121:03 | 19:55 17 19:28 (1) | 1844 | 16:42 15 16:12(9) | 16:14 18 15:33 (10)
12]05:18 | 06:04 | 06:56 1912 (1) | 0747 107:43 15:57 (9) | 08:29 15:16 (10)
|21:48 |21:01 ] 19:52 15 19:27 (1) | 1842 | 16:41 14 16:11(9) | 16:14 17 1533 (10)
130520 | 06:06 | 06:57 19:13 (1) | 0748 | 07.45 15:59 (8) | 08:30 15:16 (10)
| 21:47 | 20:59 | 19:50 12 19:25(1) | 1840 | 16:39 10 16:09 (9) | 16:13 18  15:34 (10)
14]0521  |0607 | 0659 19:14 (1) | 07:50 | 07:47 16:00 (9) | 08:31 1517 (10)
|21:46  |2057  |19:48 8 19:22(1) | 1837 | 16:37 8 16.08(9) [16:13 17 1534 (10)
15]0522  |06:08  |07:01 | 0752 | 07:48 16:04 (9) | 0832 15:17 (10)
|21:45  |2055  |19:45 | 1835 | 16:36 2 16:.06(9) |16:14 17 1534 (10)
16| 05:23 | 06:10 | 07:02 | 07:54 17:34 (3) | 07:50 |08:33 15:18 (10)
[21:44  |2053 | 19:43 11833 5 1739 (3) | 16:35 116:14 17 1535 (10)
1710524  |0612  [07:04 | 07:55 17:30 (3) | 07:52 | 08:34 1549 (10)
12143 |2051 | 19:41 11831 12 17:42(3) | 16:33 116114 16 1535 (10)
1810526 | 06:14 | 07:06 | 0757 17:29 (3) | 07:54 10834 15:18 (10)
|21:42  |2049 | 19:38 11829 14 17:43(3)| 1632 116:14 16  15:35(10)
1910527  |0615 | 07:07 | 07:59 17:27 (3) | 07:55 |08:35 15:19 (10}
12141  |2047 |19:38 11826 17  17:44(3) | 16:30 |16:14 17 1536 (10)
2010528 | 0647 | 07:09 | 08:01 17:26 (3) | 07:57 | 08:36 15:20 (10)
|21:33  |2045 | 19:33 |1824 18 17:44 (3)| 16:28 116145 17 15:37 (10)
210530 0619 0711 10803 17:25 (3) | 07:59 108:36 15:20 (10)
12138 |2043 [ 1931 11822 19 17:44 (3) | 16:28 116:15 16 1536 (10)
2210531 |06820 |07:12 | 08:04 17:25 (3) | 08:01 15:14 (10) | 08:37 15:21 (10)
12137 |20:41  |19:29 11820 19 17:44 (3)| 16:27 7 1521 (10) 16146 16 1537 (10)
2310583 |0622  |07:14 | 08:06 17:25 (3) | 08:02 15:12 (10) | 0837 15:21 (10)
|21:35 | 20:38 119:26 | 18:18 19 1744 (3) ]| 16:26 10 15:22(10) | 16:16 17 15:38 (10)
24(0534 |0624 |07:16 | 08:08 17:25 (3) | 08:04 15:11 (10} | 08:38 15:22 (10)
|21:34  |2036 | 19:24 |18:16 19 17:44(3) 16224 13  15:24(10) |16:17 17 1539 (10)
25(0535 |0626 | 07:17 | 08:10 17:25 (3) | 08:06 15:11 (10} | 08:38 15:23 (10)
121:33  |2034  |19:21 11814 19 17:44(3) 1623 14 1525(10) 1617 16 1539 (10)
2610537 |0627 |07:19 | 08:12 17:26 (3) | 08:07 15:11 (10) | 08:38 15:23 (10)
12131 |2082  |19:19 11812 17 1743 (3)|16:22 15 15:26(10)[16:18 16 1539 (10)
2710538 |0629 |07:21 | 08:14 17:27 (3) | 08:09 15:11 (10) | 0839 15:23 (10)
12130  |20:28 | 19:17 11840 15 17:42(3)|16:21 16 1527 (10) | 1648 17 1540 (10)
28(0540 0631  |07:22 18:24 (2) | 08:15 17:28 (3) | 08:10 15:10 (10} | 08:39 15:23 (10)
|21:28 | 20:27 |19:14 9 18:33(2)| 1808 12 1740 (3) | 16:21 17 15:27 (10) | 16:20 17 15:40 (10)
29|0541 |0632  |07:24 18:21 (2) | 08:17 17:31 (3) | 08:12 15:10 (10) | 08:39 15:24 (10}
12127 2025 1912 13 18:34(2) | 1806 7 17:38(3)|16:20 18 1528(10) [1620 17 1541 (10)
30|0543 |0634 |07:26 18:20 (2) | 07:19 | 08:14 15:11 (10) | 0839 15:24 (10)
|21:25 | 20:23 | 18:10 15 18:35(2) | 17:04 | 16:19 18 1529 (10) | 16:21 17 1541 (10)
31[0544 0636 | 1 07:21 | | 08:39 15:24 (10)
|2123  |2020 | | 17:02 | |1622 18 1542 (10)
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
astr.max.mdgl.Beschallurg | | | 214 | 309 | 315 | 543
Red.Sonnenscheinwahrsch, | | | 0.34 | 0.32 | 020 | 0.15
Reduktion Betriebsdaver | | | 094 | 0.94 | 094 | 094
Reduklion Windrichturg | | | 067 | 0.70 | 0 | 0.70
Gesamte Reduktion | | | 0.21 | 0.21 | 0.13 | 0.10
Met.wahrsch.Beschattung | | | a8 | 85 | 41 | 52

{WEA mit erstem Schatten)
{WEA mit letztem Schatten)
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7.4 Abschaltungen zur Reduzierung der Schattenwurfbelastung

Bei Uberschreitung der Werte fiir die astronomisch maximal mogliche Beschattungsdauer kommen
gemal [1] unter anderem technische MalBnahmen zur zeitlichen Beschrankung des Betriebes der WEA
in Betracht. An allen betrachteten Immissionsorten wird mindestens einer der empfohlenen
Richtwerte rechnerisch iberschritten.

Die nachfolgende Tabelle 4 zeigt die Gesamtsumme der Abschaltstunden pro Jahr ohne
Berlicksichtigung eventueller Sicherheitszuschlage, die dazu fiihren wiirde, dass an den betrachteten
Immissionsorten kein Schattenwurf mehr von den geplanten WEA verursacht wird. Abschnitt 7.5 zeigt
die Zeiten in Form detaillierter Kalender. Die dort dargestellten Abschaltzeiten beziehen sich auf das
zur Berechnung verwendete Referenzjahr 2016. Leichte Variationen der Zeiten aufgrund des von Jahr
zu Jahr veranderlichen Sonnenganges sind moglich.

Summe Abschaltzeiten Summe Abschaltzeiten
WEA . .
astronomisch meteorologisch
WEAOQ7 388:00 67:03
WEAO08 246:59 34:28
WEA09 188:45 22:39
WEA10 77:50 7:22
WEA11 0:00 0:00

Tabelle 4: Gesamtsummen der Abschaltzeiten der WEA fiir das Referenzjahr 2016.

Die in Tabelle 4 dargestellten Summen in der Spalte "Summe Abschaltzeiten astronomisch" ergeben
sich unter der Annahme, dass die Sonne ganztigig und an allen Tagen des Jahres scheint (stets
wolkenloser Himmel), dass fortwdhrend ausreichender Wind fiir die Bewegung des Rotors herrscht
und schliefllich, dass die Windrichtung stets dem Azimuthwinkel der Sonne entspricht
(Rotorkreisflache steht senkrecht zur Einfallsrichtung der direkten Sonnenstrahlung).

Dieser Ansatz ist als konservativ zu betrachten und beriicksichtigt nicht die atmosphérischen
Bedingungen wie Bewolkung und Nebel, wodurch die tatsdchlichen Beschattungszeiten in der Regel
viel geringer sind.

Des Weiteren sind auch Beschattungen bis zu 8 Std. (meteorologisch) im Jahr und 30 Min. pro Tag
zulassig. Die Entwicklung eines detaillierteren Abschaltkonzeptes libersteigt jedoch den Rahmen dieser
Ermittlung.

Die in Tabelle 4 dargestellten Summen in der Spalte "Summe Abschaltzeiten meteorologisch" zeigen
die verringerten Abschaltzeiten bei Einsatz einer Abschaltautomatik, die die Parameter Lichtintensitat
und Rotorausrichtung berticksichtigt unter Annahme von 8'270 Betriebsstunden pro Jahr. Diese
verringerten Werte wurden auf Basis der meteorologischen Eingangsdaten aus Abschnitt 4.3.3 durch
WindPro abgeschatzt und unterliegen statistischen Schwankungen von Jahr zu Jahr.

Die hier vorliegenden Ergebnisse wurden auf Basis der in Kapitel 4 beschriebenen Eingangsdaten
abgeschatzt, wobei die Immissionsorte als Punktrezeptoren modelliert wurden. GemaR
Ergebnisprotokoll des 6. Fachgesprach StUA Schleswig vom 28.05.03 [2], Frage 3.6 und 3.14 dient die
Schattenwurf-Immissionsprognose auf Basis von Punktrezeptoren zur Prifung des Erfordernisses des
Einbaus einer schattengesteuerten Abschalteinrichtung. Nach dem Einbau ist das Abschaltmodul unter
Berlicksichtigung der realen Bedingungen vor Ort nachzuprogrammieren d.h. bei der Festlegung der
genauen Abschaltzeiten sind rdaumliche Ausdehnungen am Immissionsort (z.B. Fenster- oder
Balkonflachen und auch schattenbegrenzende Hindernisse, wie z.B. Scheunen, zu bertlicksichtigen.
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DEWI

7.5

Schattenwurfkalender je WEA

Die folgenden Tabellen zeigen die Schattenwurfzeiten der geplanten WEA fiir alle Immissionsorte mit
Uberschreitungen oder nahezu Ausschépfung der empfohlenen Richtwerte.

WEA 07

Januar - Juni

Schattenwurfzeiten berechnet fiir 10

10 1-10 45

Tag im Monat

Sonnenaufgang
Sonnenuntergang {SS:MM)

(SS:MM)

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

Referenzjahr 2016

Wanuar |Februar |Milrz \April Mai Juni
03:4109:509 |n7\7 08:22-08:59/16 17:30-1747/7 107:05 07A7-08:02/25 18:14-18:38/82 |0558 07:1507:4833 | 05:12
14321502730 23 |20:01 0827-09:0942 18:57-19:18:21 12053 [21:40
03:41-08:52/1 1 |n7 14 107:02 07:38-08:03°27 18:15-18:37/82 |0558 07:15-07:47/2 | 05:11
14:33-15:0330 1434-15:21/47 16; | 18:07 [20:03 09:27-09:08041 18:59-13:009 12058 21:42
03:4009:54/14 09:38-10:12/33 15 |07:12 107:00 07:35-08:0328 18:15-13:36/81 |0555 07:1607:¢528 |05:10
1433150431 | 18:09 [20:04 08:28-09:07/39 18:59-13:15/16 12057 2143
03:3309:54/15 |07:10 1827-17:21/54 |06:58 07:33-08:0229 18:17-1357/80 |0553 07:18-07:4527 | 0508
14:32:15:04/32 | 18:41 1723174320 [20:08 0829-09:0537 19:01-19:13/12 | 2058 1:44
09:33-09:56/1 7 |07:08 16:29-18:50121 17:22-17145/23 |06:55 07:33-08:02729 18:19-19:37/78 19:37-1938/1  |05:5! 07:18074325 |05:09
1432150634 118:13 .17:20/28 174517481 |20:08 0823-09:04/35 19:04-13:106 12100 2145
03:3009:57/18 |07:05 4 | 06:53 01/28 18:21-1050/37 19:35-190014  |05:£0 07:20-07:41/21 [ 0508
14:32.1 50634 | 18:18 120:10 08:30-09:02132 19:03+19:37/34 j2102 21346
03:39-09:56/21 | 07:08 |06:51 07:32-08:00/28 18:23-18:87/14 19:03-1938733 0547 07:2107A018 | 05:07
1432150735 | 18:17 120:11 08231-08:50/28 18:30.18:58/16 10:04.19305  [21:04 21:47
03:37-08:56022 | 07:01 |06:48 07:26-08:00134 18:43-18:51/8 18:0 |05:45 07:24-074713 | 05:07
1432150836 | 18:18 120113 08:33-08:57/24 19:04-19.35/31 's.n-!nas 21:48
03:38-10:07/23 ! 106:46 07:23-06:0037 19:05-18:33:28 0506
14:32-15:1 0038 |20:15 08:36-08:54/18 19:30-13:339 2148
03:37-10:02/25 |06:44 0721-07:53138 19:06-13:26/20 05.08
|20:17 08:40-08:499 1921-19:38/1 7 2149
4 X 75&19 19:27-193011 05:08
: 2150
1B:44-17:4581 : -0 57uov9519:w1:| 05:05
| 17:41.17:54/18 3 i, 21:51
03:37-1008/28 | 08:49 07:47-08:01/14 17:40-18:02/22 |06:37 07:17-07:5639 19:20-18:87/17 05:05
14:32-15:1341 | 18:27 1644174480 |20:22 19:11-19:23112 2151
03:57-10:08/28 15:52-15:587 |08:47 07:44-08:0521 17:38-18:04728 |06:35 07:18-07:5530 19:30-13.38% 05:05
|18:29 16:43-17:42'59 : 2152
1551-16:0812 | 08:45 07:40-08.08/26 17:34-18:05631 0504
14:32-15:1543 1831 16:142-1730/57 2153
03:36-10:0892 15:49.16:0516 | 08:42 07:38-08:0830 17:39-18:07/28 10504
14:32:15:18:44 | 18:33 142174381 2153
03:36-10:0833 15:48-16:0818 | 07 | D840 07:7-08:10/3 17:34.18:08035 05:04
14:31-15:1544 17:41 1555165580 23 i 2154
03:35-10:0834 15:47-16:0027 | 07:42 0821-08:4322 17:00-17:077 17:45-18:10025 4 05:04
: g ® : 2154
17:42-18:1 1723 |08:24 07:14-07: szna 05:04
| 20:32 2154
17:33-18:0835 106:21 07:14-07:52138 05:04
<} | 20:34 12155
03:3610:12/36 15:47-16:12:25 17:36-18:0529 106119 07:14-07:5339 0504
1432151947 | 203 2155
03:35-10:11/96 15:4616:1226 17:39.18:0022 |06:17 07:14-07:53139 05:05
o) | 20: 2155
08:10-08:45'27 z 17:3917:5020 |06:15 07:14-07:52:38 05:05
1£:31-152049 1556-17:21/83 | 1845 18:42-18:2098 |20:39 2155
03:3610:1437 15:46-16:1428 08:10-08:45:27 | D8:23 07:26-08:13145 17:41-1756/15 106:13 07:14-07:52:38 05:05
14:32-152048 18:00-17:22/82 | 18:47 16:43-18:21/88 |20:41 2155
03:36-10:13/37 15:45-16:1530 00:18-08:45/26 | D8:21 07:26-08:12/45 106:11 07:14-07:52138 05:05
14:32-15:2048 16:15-16:17/2 16:01-17:2382 | 18:49 16:44-18.2288 | 20:43 2158
09:38-10:14/38 15:46.16:1630 08:18-08:43/25 | 06:19 07:27-08:12/45 174917578 |06:09 07:14.07:5238 0508
14:32-15:21/48 16:16-16:204 16:02-17:2381 16:44-18:22/58 182218231 | 2045 2156
033 11337 15:46:16:1630 08:19-08:4324 06 07: 0508
14:32-15:24/49 16:16-16:21/5 16:04-17:2379 12046 2155
03:37+10:1473 2 0820-08:42/22 16:24+1724/80 07:14-07:5026 0507
14:33-15:22/48 16: 238 18:08-16:21/13 20:48 21:55
0947.10:14/37 1546+ w 1890 08:21-08:41/20 :02 07:14-07:5036 0507
E 1823-17:23%60 20:50 2155
0 [08:16 ; 2:18; zmlass 1820025 | 06:00 07:14-07:4235 05:08
(1707 14:32-152148 16:16-16:259 57 0827-09:11/44 18:14-193379 | 20:52 2155

31[08:14 09:39-10:14/36 15:47-16:1730 |07:07 07:39.08:03/24 17:85- |aov.|z1sss.|9|s>u |

1709 14:34-15:22/48 16:17-16:269 | 19:59 0827-09.1043 18:1 |
Sannanscheinsiundan | 255 1367 417 502

Anzahl Minusen mit Schatten 2672 2814 3458 2189 0

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt {(SS:MM) Schattenende/Minuten mit Schatten
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WEA 07

Juli -Dezember

Schattenwurfzeiten berechnet fiir 10

10 1-1045

Referenzjahr 2016
|Juti |August |September |Oktober |Novembar |Dezember
1|0509 | 0546 | 06:37 07:18-07-56/40 19:15-19:37/22 | 0728 1724-18:2460 | 07:23 14:11-14:46/35 1557-16:025 | 06:15 00:18-0%46/28
| 2155 |21:22 | 20:18 19:06-1920114 | 1907 18:20-18:40/20 | 17:00 15:26-15:57/31 | 16:16 14:13-14:54/41
2| 0509 | 05:48 | 06:38 07:19-07.57/38 19.05-19:25.20 | 0729 17:24-18:2561 | 07:25 09:19-09:32/13 1526-155832 | 08:17 00:20-09.46:26
(2154 | 21:20 | 20:16 08:38-08:46110 19:20-19:37/17 | 1905 18:21-18:36/15 | 16:56 14:10-14:47/37 155816013 | 16:16 14:15-14:54/39
3|05:10 | 0549 | 06:41 07:21-07 56837 19:03-1 | 0731 17:24-18:25%61 |07:27 09:17-09:35/18 1527-155831 | 06:18 00:21-0%46/25
| 2154 | 21:18 | 20:14 08:33-08:52/19 19:28-1 | 1903 1821-16:32/11 | 16:56 14:00-14:48/30 1558 16.002 [ 16:17 14:16-14:54/38
40511 | 0551 07:36-07:459 | 06:42 07:23-07.57/34 18:40-1 | 0733 17:2516:24/59 | 07:28 09:15-09:37/22 1527-15360 | 06:19 00:22-09.4523
| 2153 | 21:47 | 20:11 08:30-08:54/24 19.01-19:3231 |91)-|92&B | 1900 18:21-18:30:9 | 16:54 14:08-14:49/41 1535 160025 | 16:16 14:16-14.54736
50512 | 0553 07:32-0747/15 | 06:44 07:2%-0757/26 18:20-1 | 0735 17:26-18:24/58 | 07:30 09:13-09:3%26 1524154016 | 068:21 00:23-046/23
| 2153 | 21115 | 20:08 08:28 08:56/28 18:36-1 | 1858 18.:21-18:28/7 | 16:52 14:07-14:50°43 1539- 155020 | 16:16 14:17-14.5336
80512 | 0554 07:31-0750/19 | 06:46 07:28-0756/28 18:16-1 /a7 19:33- I93&‘1 | 0736 17:27-16:24/57 1B:21-18:265 | 07:32 09:12.09:40:26 1522154220 | 08:22 00:24-09.4521
| 2152 | 21113 | 20:07 08:25-08:57/32 18:58-19:3335 | 1856 17:40-17:51/11 | 16:51 14:06-14:50/44 15411558117 | 16:15 14:18-14.54736
70513 | 0556 07:28-075123 | 06:47 07:28-0757/29 18:14-19:32778 193219331 | 0738 17:06-17:2113 17:31-17:5322 | 07:34 2 23 09:25-09:4419
| 2152 | 2111 | 20:04 08:24-08:50/35 18.50-19.056 1 | 16:49 14:19-14.5334
80514 | 0557 07:27-0753/26 | 06:49 07:28 0757/28 18:12-19:; 32/’80 |07:40 17:0517.2411917:57-18:21/24 | 07:36 & 09:27-09.4417
| 2151 | 2108 | 20:02 08:23-09.00/37 18:56-1 | 1851 17:28-17:56/28 18:19-18:223 | 16:47 5 14:20-14.54734
90515 | 05:59 07:26-0754/28 | 06:51 07:28 0756/28 18:101 |07:41 17:0317:55/52 18:19-182011 | 07:38 09 10-09:4333 ﬁ IQ‘S 4627 | 06:26 09:28-0%4315
| 2150 | 21:07 | 20:00 08:21-08-00/39 18:53-1 | 18:49 1757181922 | 16:45 14:05 14:52/47 15:45 1556813 | 16:14 14:21.14:55/32
10| 05:16 | 06:01 07:25-0755/30 | 06:52 07:29-07 56/27 18:08-1 |07:43 1701-17:56/55 | 07:39 09:09-09:4435 15:19- 154728 | 06:27 09:29-09.43/14
|2150 | 2105 | 19557 08:20-0901/41 18511 | 18:46 1758-16:1719 | 16:44 14:05-14:52/47 15:46 155812 | 16:14 14:22-14:5331
10517 | 06:02 07:23-075532 | 06:54 07:30-0756/26 18:0619:28/82 |07-45 09:01.09:07/% 18:0018:1515 | 07:41 09:0909:44/35 15:18. 154729 | 06:28 09:31-0%42/11
|21:49 | 21:08 | 19:55 08:20- 090242 18:491 ||8: 17:0017:57/57 | 16:42 14:04.14:53/49 15:47 155710 | 16:14 14:23 14:53/30
12| 05:19 | 0604 07:23-0756/33 | 06:56 07:30-07-54/24 17:47-1 08:57-09:11/14 18:01-18:12/11 | 07:43 09:09-09:45/36 15:18- 154720 | 08:20 00:32-09419
|21:48 | 2101 | 19:53 08:18 09:01/43 18:06-19:27/81 18:42 1658-17:56/58 | 16:41 14:0414:53/49 1547 155710 | 16:14 14:23-14:5530
13| 0520 | 06:06 07:230757/34 | 06:57 07:31-07 5322 17:43 18:00/20 18:46-15:11/25 |D7 48 08:5409:1218 | 07:45 09:09 09:45/36 15:18 15:4830 | 06:30 09:34 05406
| 2147 | 2059 | 19:50 08:18 09:02/44 18:05-19:25/80 | 18:40 16:57-17:56/59 16:39 14:04.14:53/40 15:48. 15568 | 16:14 14:24-14:5320
14| 0521 | 06:07 07:21-07:57/36 | 06:59 07:31-07-51/20 17:39-1 103 IWﬁO 068:53-09:13/20 16:56-17:56/'60 | 07:47 09:00-09:46/37 15:18- 154830 | 06:31 14:25-14:5326
| 21:46 | 2057 | 19:48 08:17-00:01/44 18:43-1 28 | 1837 16:44-16:495 16:38 14:04-14:53/4D 1548- 15568 | 16:14
1510622 | 0608 07:21.075837 | 07:01 07:33 07:49/16 17:3719:1497 10752 08:5109:14/23 16:56-17:56/61 | 07:48 09:00 09:46/37 15:18 154830 | 06:52 14:26-14:5327
|21:45 | 2055 | 19:45 08:16- 090246 19:10-19:166 | 1835 16:38-16:54/16 16:36 14:05-14:54/4D 15:48- 15557 | 16:14
160523 | 06:11 07:20-0758738 | 07:02 07:35-07:47/12 17:351 | 0754 08:51-00:15/24 | 07:50 09:09-09:46/37 15:18-154031 | 06:33 14:27-14:5326
| 2144 | 2053 | 19:43 08:16- 090246 19:11-1 | 1833 16:35-17:55/80 | 16:35 14:05-14:54/40 15:49-15545 | 16:14
17| 0525 | 06:12 07:20-0758/38 | 07:04 08:15-09.01/46 18:38-1 | 0756 08.5009:16:26 | 07:52 09:00-09:47/38 15:19- 154930 | 06:34 14:23-14:5426
| 2143 | 2051 | 19:41 17:33-19:10/07 19:10-19: |2f2 | 1831 16:33-17:55/82 | 16:33 14:05-14:50/4D 15:49-15534 | 16:14
18| 0526 | 06:14 07:19-07:58/39 | 07:06 08:16 089:01/45 | 0757 06:50-00:16/26 | 07:54 09:10-02:47/37 15:19-154030 | 06:34 14:29-14:54/25
| 21:42 | 2049 | 19:38 17:32-19.0007 | 1829 1632-17:54/82 | 16:32 14:05-14:54/40 154915512 | 16:14
19| 0527 | 06:18 07:19-0758/39 | 07:07 08:16-09.01/45 18.28-18:42/14 | 0759 06.49-09:168/27 | 07:56 09:10-09:47/37 1520154828 | 06:35 14:29-14.5425
| 2141 | 20:47 1 19:36 17:31-1907/96 | 1826 16:30-17:5383 | 16:31 14:06-14.54/48 | 16:14
20| 0528 | 06:17 07:19-0757/38 | 07:08 08:15-08:50/44 18:25-16:44/19 | 0601 06:49-00:16/27 | 07:57 09:11-02:47/36 1521154827 = 14:30-14:5625
|2139 | 20:45 119:33 17:29 190607 | 1824 16:29-17:50/81 | 18:29
21| 0530 | 06:19 07:19-0757/38 |07:11 08:15-0850/44 18.:23-18:46:23 | 0803 08:49-09:16/27 | 07:59 14:30-14.5424
|2138 | 2043 119:31 17:28-1906597 | 1822 16:27-17:48/81 | 16:28 i
22| 0531 | 06:21 07:190757/38 | 07:12 08:16 D856/42 18:21-18:46/25 | 0805 08:4909:14/25 | 08:01 09 12.09:48/36 1522 154826 | 06:37 14:31- 1456124
| 2137 | 20:41 119:20 17:26-19.0206 | 1820 16:26-17:4579 | 18:27 14:08-14:5547 | 16:16
23| 0533 | 06:22 07:18-0756/38 | 07:14 08:16-08 56/40 18:19-18:5031 | 0806 (68:4909:1425 | 08:02 09:13-09:4835 1524-15.47/23 | 08:37 14:31-14:5624
|2136 | 20:38 119:26 17:26- 190094 | 18:18 16:26:17:4175 | 16:26 14:08-14:55/47 | 16:16
240534 | 0624 07:17-0756/39 | 07:16 08:17-08:56/39 18:23 18:55/32 |08:08 08:5009:13/23 | 08:04 09:12 09:47/35 1524 154622 | 06:38 14:32 145725
| 20:36 | 19:24 17:25 182560 | 18:16 16:2517:5974 | 16:25 14:08 14:54/46 | 16:17
| 06:26 07:16-0754/38 | 07:17 08:18-08:54/36 18:27-18:5326 | 08:10 08:5009:12/22 17:32-17:3472 H)QOG 09:13-09:47/34 1525 154621 | 06:38 14:32-14:57.25
| 20:34 19311 | 19:22 17:25 183267 [18:14 16:2517:26/61 | 16:24 14:0914:54/45 | 16:17
| 06:2 7- I)754~37 152919:345 | 07:19 08:18 085234 18:24.18:51/27 |08:12 08:51.09:11/20 | 08:07 09:14 09:47/33 1527 154518 | 06:39 14:32 14:58/26
| 20: | 19:19 17:24-1829/65 |18:12 16:2517:2459 | 16:23 14:10-14:5444 | 16:1:
| 06! 075‘37 19:31-19:354 | 07:21 08:19-08:51/32 18:20- 18:49/29 |08:14 0853000016 16:49-17:2334 | 08:00 09:1500:47/32 1528154416 | 068:3D 14:32-14:56/26
| 20 19311 | 1917 17:24 182460 [18:10 16:25 164924 | 16:22 14:11-1455/44 1161
| 06:31 07 607554’.)9 1926-19:36'8 | 07:23 08:21-08:40026 18:13-16:47/34 |08:16 08:5509:07/12 16:25-16:5227 | 08:11 09:16-09:47/31 1530.15:42112 | 06:39 14:32.14:59/27
| 20 -1929/15 | 19:14 17:24-18:17/53 | 18208 1521-15:37/16 16:52-17:21/20 | 16:21 14:11-14:54/43 | 16:20
X 17-0756/30 19:31-10:37/6 | 07:24 08:22-08:4523 18:17-18:44/27 |08:17 09:0009:03/3 16:25 16:5420 | 08:12 09:17-00:46/20 153215397 | 06:30 14:32-15:0028
| 2127 | 20:25 19:13-1932/19 | 19:42 17:23-182259 | 1806 15:18-15:40:22 16:54-17:1025 | 16:20 14:12-14:5442 | 16:20
30| 0543 | 0634 07:16-0756/40 19:2119:57/16 | 07:26 08:2508:42117 18:19-168:42/23 |07:19 14:15-14:42/27 15:55- 16:06/ | 08:14 09:18-09:47/29 | 06:30 09:43-05:47/4
|2125 | 2023 19:10-1924/14 | 19:10 17:23-1823560 (1704 1525155530 16:06-16:150 | 1619 14:13-14:54/41 | 16:21 14:32-15:0028
4 x 7:17-07:57/40 19:2519:37/12 | 10721 14:13-14:44/31 15:56-16:026 | | 06:30 00:42-09:40/7
|2123 | 20:21 19:09-192819 | | 1702 1525-15:56/31 | | 16:22 14:32-15:.01/20
Sornensaheinsiunden | 505 | 456 | 381 | %30 | 264 | 240
Anzahl Minuten mit Schatien 0 1082 2605 3173 1164

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

Tag im Monat

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

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt {(SS:MM) Schattenende/Minuten mit Schatten
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DEWI-GER-WP15-04513-02.01

DEWI

WEA 08 Januar - Juni
Schattenwurfzeiten berechnet fir 10 10 1-1045
Referenzjahr 2016
|Januar |Februar Marz JApril |Mai |Juni
1| 08:39 09:22.09:3816 15:07-15:34/27 | 08:13 09:35-10:15/40 | 07:17 07:51-08:59/68 17:09-17:19/10 | 07:05 | 05:12
[16:23 14:16-14:34/18 15:34-15:30/5 [17:11 15:43-16:37/54 | 18206 17:07-17:40/33 | 20:01 | 21:40
2 08:39 09:22-09:39/17 15:08-15:35/27 | 08:11 09:35-10:15/40 | 07:14 07:51-08:59/68 | 07:02 | 05:11
[16:24 14:17-14:34/17 15:35-15:40/5 | 17:13 15:45-16:37/52 | 18:07 17:08-17:42/34 | 20:03 | 21:42
3108:39 09:22-09:40/18 15:00-15:35/26 | 08:10 09:36-10:15/39 | 07:12 07:50-08:59/69 17:43-17:44/1 | 07:00 | 05:10
| 16:25 14:18-14:34/16 15:35-15:41/6 | 17:14 15:46-16:37/51 | 18:09 17:10-17:43/33 | 20:04 | 21:43
408:39 09:22-09:40118 15:08-15:35/27 | 08:08 09:37-10:15/38 10 07:49-08:58/69 17:39-17:45/6 | 06:58 | 05:08
[16:26 14:19-14:33114 15:35-15:40/5 |17:16 15:47-16:38/51 17:11-17:44/33 | 20:06 | 21:44
5| 08:39 09:22-09:41/19 15:09-15:36/27 15:42-15:45/3 | 08:06 09:37-10:15/38 07:50-08:58/68 17:39-17:46/7 | 06:55 | 05:09
[ 16:27 14:21-14:33112 15:36-15:41/5 | 17:18 15:47-16:39/52 17:13-17:44/31 | 20:08 | 21:45
6[08:38 09:23-09:42/19 15:00-15:35/26 | 08:05 (09:37-10:14/37 16:46-16:52/6 07:50-08:57/67 17:17-17:43/26 | 06:53 | 05:08
[16:28 14:22-14:3210 15:35-15:47/112 [17:20 15:47-16:41/54 17:15-17:51/38 | 20:10 | 21:48
7108:38 09:22-09:43/21 15:08-15:36/27 | 08:03 09:38-10:13/35 16:44-16:54/10 07:50-08:56/66 17:18-17:42/24 | 06:51 | 05:07
| 16:30 14:25-14:31/6 15:36-15:49/13 | 17:22 15:47-16:42/55 17:16-17:52/36 | 20:11 | 21:47
808:38 09:22-09:43/21 15:09-15:36/27 [ 08:01 09:39-10:13/34 16:18-16:56/37 07:50-08:55/65 17:20-17:39/19 | 06:46 | 05:07
| 16:31 09:46-09:50/4 15:36-15:50/14 | 17:24 8-16:36/18 17:147-17:54/37 | 20:13 | 21:48
9 | 08:37 09:23-09:54/31 15:36-15:53/17 | 07:59 :40-10:12/32 16:18-16:58/40 07:50-08:54/64 17:22-17:41/19 | 06:46 | 05:08
[16:32 15:10-15:37/27 | 17:26 15:48-16:17/29 16:20-16:35/15 17:49-17:56/57 | 20:15 | 21:48
10 | 08:37 09:23-09:56/33 15:36-15:53/17 | 07:58 1-10:11/30 16:17-17:00v43 07:49-08:52/63 17:22-17:39/17 | 06:44 | 05:06
[16:34 15:10-15:37/27 |17:28 9-16:16/27 16:21-16:33/12 17:20-17:57/37 | 2017 | 21:49
11[08:36 09:23-09:58/35 15:35-15:54/19 [07:56 09:42-10:0027 16:17-17:02/45 17:01-17:02/1 07:50-08:20/30 17:22-17:57/35 | 06:41 | 05:06
[16:35 15:11-15:36/25 | 17:30 15:50-16:15/25 16:24-16:31/7 08:22-08:51/29 1 | 21:50
12 | 08:36 09:22-09:59/37 15:35-15:55/20 | 07:54 09:43-10:08/25 16:17-17:04/47 07:50-08:19/29 1 | 05:05
[ 16:36 15:11-15:36/25 | 17:32 15:51-16:14/23 17:02-17:04/2 08:24-08:49/25 17 - | 21:51
13 | 08:35 09:24-10:01/37 15:34-15:56/22 | 0752 09:45-10:08/21 16:16-17:05/49 07:50-08:17/27 17:24-17:56/32 | 05:05
[ 16:38 15:11-15:35/24 | 17:34 3-16:13/20 17:02-17.06/4 08:25-08:46/21 | 21:51
14 | 08:34 09:24-10:03/39 15:25-15:27/2 | 07:50 8-10:03/15 16:16-17:05/49 07:51-08:17/26 17:26-17:38/12 | 06:35 | 05:05
| 16:39 15:12-15:34/22 15:33-15:58/25 | 17:35 15:55-16:11/16 17:02-17:08/7 08:29-08:43/14 17:28-17:55/27 | 20:24 | 21:52
15 | 08:33 09:24-10:04/40 15:45-15:50/14 | 07:48 15:58-16:07/9 17:00-17:11/11 07:51-08:14/23 17:42-17:52/10 | 06:32 | 05:04
[ 16:41 15:13-15:45:32 | 17:37 16:16-17:04/48 1729174112 | 20:26 | 21:53
16 | 0833 09:24-10:05/41 15:45-16:0015 | 07:46 16:17-17:04/47 07:53-08:13/20 17:45-17:49/4 | 06:30 | 05:04
| 16:43 15:14-15:4531 | 17:39 17:00-17:1313 17:32-17:37/5 | 20:27 | 21:53
17 | 08:32 09:25-10:07/42 15:44-15:5%15 | 07:44 16:17-17:04/47 07:55-08:11/16 | 06:28 | 05:04
| 16:44 15:13-15:44/31 | 17:41 16:59-17:1516 | 20:29 | 21:54
18 | 08:31 09:24-10:07/43 15:43-16:00117 | 07:42 16:18-17:03/45 07:57-08:06/9 | 06:26 | 05:04
| 16:46 15:14-15:43/29 | 17:43 16:58-17:17/19 | 20:31 | 21:54
19 | 08:30 09:25-10:08/43 15:43-16:01/18 | 07:40 08:34-08:48/141 16:56-17:19/23 | 06:24 | 05:04
[ 16:47 15:15-15:43/28 | 17:45 16:18-17:01/43 | 20:32 | 21:54
20 | 08:29 09:25-10:09/44 15:42-16:02/20 | 07:38 08:31-08:51/20 16:57-17:21/24 | 06:21 | 05:04
| 16:49 15:16-15:42/26 | 17:47 16:19-17:01/42 | 20:34 | 21:55
21| 08:28 09:26-10:10/44 15:40-16:05/25 | 07:36 08:28-08:53/25 17:03-17:23/20 | 06:19 | 05:04
[ 16251 15:17-15:40023 16:10-16:18/8 | 17:49 16220-17:08/48 | 20:36 | 21:55
22 | 08:26 09:26-10:10/44 16:08-16:20112 | 07:34 08:14-08:21/7 16:21-17:06/45 | 06:17 | 05:05
[16:53 15:17-16:07/50 [17:51 08:26-08:54/28 17:01-17:25/24 | 20:38 | 21:56
23 | 08:25 09:27-10:12/45 | 07:32 08:08-08:56/48 16:40-17:01/21 | 06:15 | 05:05
| 16:54 15:19-16:22/63 | 17:53 16:23-16:39/16 16:59-17:27/28 | 20:39 | 21:55
24 [08:24 09:28-10:13/45 | 07:30 08:04-08:57/53 16:40-17:02/22 | 06:13 | 05:05
[ 16:56 15:21-16:24/63 | 17:54 1627-16:36/9 17:01-17:29/28 | 20:41 | 21:55
25| 08:23 09:29-10:13/44 15:37-16:24/47 | 07:28 08:02-08:58/56 17:12-17:30/18 | 06:11 | 05:05
| 16:58 15:22-15:36/14 | 17:56 16:41-17:18/37 | 20:43 | 21:56
26 | 08:22 09:30-10:14/44 15:38-16:30v52 | 07:25 07:57-08:58/61 17:06-17:33/27 | 06:09 | 05:06
[17:00 15:25-15:35/10 |17:58 16:41-17:24/43 | 20:45 | 21:56
27 [ 08:20 09:31-10:14/43 | 07:23 07:55-08:50/64 17:04-17:24/20 | 06:07 | 05:06
[ 17:01 15:38-16:32/54 | 18:00 16:42-17:02/20 17:06-17:35/29 | 20:46 | 21:55
28 [ 08:19 09:34-10:1541 | 07:21 07:54-08:59/65 17:06-17:37/31 | 06:04 | 05:07
1 17:03 15:40-16:33/53 | 18:02 16:44-17:00/16 17:06-17:23/17 | 20:48 | 21:558
29[ 08:17 09:35-10:15/40 | 07:19 07:53-09:00067 17:06-17:38/32 | 06:02 | 0507
[17:05 15:40-16:34/54 | 18:04 16:46-16:57/11 17:07-17:21/14 | 20:50 | 21:55
30 | 08:16 | | 06:00 | 05:08
[17:07 | | 20:52 | 21:58
31 | 08:14 | | |
[17:09 15:42-16:36/54 | | |
Sonnenscheinstunden | 255 | 285 | 417 | 502
Anzanl Minuten mit Schatten 2641 2694 1448 o
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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DEWI-GER-WP15-04513-02.01 DEWI

WEA 08 Juli -Dezember
Schattenwurfzeiten berechnet fir 10 10 1-10 45
Referenzjahr 2016

Jduli |August |September |Oktober |November |Dezember

1/05:09 |05:46 | 0637
j21:56 2122 [20:18
210500 0548 | 06:39
{21554 [21:20 |20:16
310510 0549 | 06:A1
[21:54  [21:18 | 20:14
410511 0551 | 0642

08:29-08:58/29 18:03-18:36/33 | 07:23 09:11-09:39/28 15:46-16:31/45 | 08:15 09:05-09:41/36 15:17-15:37/20
09:04-09:27/23 18:06-18:14/8 | 17:00 | 16:18 14:53-15:18/25
08:28-08:58/30 18:01-18:35/34 | 07:25 | 08:17 09:08-09:41/35 15:18-15:37/19
09:02-09:29/27 18:03-18:16/13 | 16:58 15:18-15:46/28 15:50-16: | 16:18 14:54-15:19/25
08:27-08:58/31 17:58-18:35%/37 | 07:27 09:09-09:42/33 15:48-16:27/39 | 08:18 09:07-09:40/33 15:19-15:37/18
08:59-09:30/31 18:00-18:17/17 | 16:56 15:18-15:48/30 15:49-16:05/16 | 16:17 14:53-15:220/27
08:27-09:31/64 17:59-18:1516 | 07:28 09.08-09:42/34 16:13-16:25112 | 08:19 08:07-09:38/31 15:20-153717

|21:58 | 21117 |20:11 17:57-18:34/37 | 16:54 15:17-16:12/55 | 16:16 14:54-1521/27
5|05:12 | 05:53 | 06:44 08:27-09:32/65 17:57-18:18/21 | 07:30 09:08-09:43/35 16:14-16:24/10 | 08:21 09:08-09:29/21 14:54-15:21/27
[21:53 | 21215 | 20:08 17:55-18:32/37 | 18:52 15:17-16:11/54 | 16:16 09:30-09:35/5 15:21-15:36/15
605:13 | 05:54 | 0646 08:27-09:33/66 17:56-18:19/23 | 07:32 09:07-09:44/37 16:17-16:22/5 | 08:22 09:08-09:20/21 14:56-15:22/26
[21:52  [2113 | 2007 17:54-18:30/36 | 18:51 15:16-16:10/54 | 18:15 14:11-14:17/6 15:22-15:35/13
710513 | 0556 | 0647 08:25-00:32/67 17:52-18:27/35 | 07:34 09.07-09:44/37 16:08-16:081 | 08:23 09:09-09:28/19 14.56-1522/26
[21:52 | 21:11 | 20:04 17:51-18:18/27 | 16:49 15:16-16:08/52 | 16:15 14:09-14:19/10 15:22-15:34/12
810514 | 05:57 | 06:49 08:25-00:33/68 18:23-1824/1 | 07:36 09:08-09:45/39 | 08225 09:10-09:20/19 14:57-15:24/27
[21:51 |21:08 | 20:02 17:48-18:22/34 | 16:47 15:16-16:07/51 | 16:15 14:00-14:21/12 15:24-15:32/8
905115 |05:59 | 06:51 08:25-09:33/68 18:14-18:221/7 | 07:38 09:06-09:45/39 | 08:26 09:11-09:29/18 14:57-15:24/27
[21:50 |21:07 | 20:00 17:47-18:19/32 | 16:46 15:16-16:08/52 | 16:14 14:08-14:22/14 15:24-15:29/5
10 [ 05:16 | 06:01 | 06:52 08:24-09:33/69 17:50-17:53/3 | 07:39 09:06-09:16/40 | 08:27 09:11-09:20/18 14:58-15:24/26
[21:50 | 21:05 | 19:57 17:46-18:18/32 18:14-18:19/5 | 16:44 15:15-16:07/52 | 16:14 14:07-14:23/16 15:24-1530/6
110517 | 06:02 | 06:54 08:25-09:33/68 | 07:41 09:06-09:46/40 | 08:28 09:12-09:20/17 14:58-15:25/27
[21:49  |21:03 | 1955 17:43-18:17/34 | 16:42 15:14-16:07/53 | 16:14 14:07-14:24/17 15:25-15:30/5
1205119 | 06:04 | 06:56 08:25-09:33/68 17:44-17:51/7 | 07:43 09:06-09:46/40 | 08:29 09:13-09:29/16 14:58-15:25/27
(2148 | 21:01 | 19:53 17:41-18:14/33 | 16:41 15:13-16:07/54 | 16:14 14:07-14:25/18 15:25-15:30/5
13(05:20 | 06:06 | 06:57 08:24-09:32/68 17:40-18:12/32 | 07:45 09:07-09:46/39 | 08:30 09:14-09:28/15 14:59-15:26/27
[21:47 | 20558 | 1950 17:21-17:28/7 17:41-17:53112 | 16:39 15:12-16:07/55 | 16:14 14:07-14:26/19 15:26-15:30/4
14 | 05:21 |06:07 | 06:59 08:25-09:32/67 17:39-18:10/31 | 07:47 09:07-09:46/39 | 08:31 09:15-09:29/14 15:00-15:26/26
|21:46 | 20:57 | 1948 17:18:-17:31/13 17:40-17:51/11 | 16:38 15:12-16:06/54 | 16:14 14:07-14:27/20 15:26-15:31/5
150522 | 06:09 | 07:01 08:26-09:31/65 17:38-18:08/30 | 07:48 09:05-09:47/42 | 08:32 09:15-09:20/14 15:00-15:27/27
[21:45 | 20:55 | 19:45 17:16-17:33/17 17:38-17:53/15 | 16:36 15:11-16:05/54 | 16:14 14:07-14:27/20 15:27-15:31/4
16 (05:23 | 06:11 | 07:02 08:28-09:31/63 17:38-18:06/28 | 07:50 09:04-09:47/43 | 08:33 09:16-09:29/13 15.01-15:28/27
[2144 | 20:58 | 1943 17:14-17:56/42 | 16:35 15:11-16:04/53 | 16:14 14:08-14:28/20 15:28-15:32/4

17 (05225 |06:12 | 07:04 08:31-09:30/59 17:38-18:04/26 | 07:52 09:03-09:47/44 15:11-16:03/52 | 08:34 09:17-09:30/13 15:02-15:28/26
[21:43 | 20:51 | 19:41 17:13-17:56/43 | 16:33 14:58-15:0810 | 16:14 14:08-14:20/21 15:28-15:32/4

18 (05:26 | 06:14 | 07:06 08:34-09:29/55 17:44-18:02/18 | 07:54 09:03-09:47/44 15:11-15:58/47 | 08:34 09:18-09:30/12 15:02-15:29/27
(21142 | 20149 | 19:38 17:12-17:50/38 | 16:32 14:56-15:10/14 | 16:14 14:09-14:30/21 15:29-15:33/4

19 (0527 |06:16 | 07:07 08:36-09:28/52 17:11-17:37/26 | 07:56 09:02-09:47/45 | 08:35 09:18-09:30/12 15:02-15:20/27
(2141 |20:47 | 19:36 16:56-17:08/12 17:34-18:00/26 | 16:31 14:55-15:57/62 | 16:14 14:08-14:30/22 15:29-15:33/4
200528 | 08:17 | 07:08 08:43-08:55/12 16:54-17:36/42 | 07:57 09:02-09:46/44 | 08:36 09:19-09:30/11 15:03-15:30/27
[21:39 | 20145 | 19:33 08:57-09:27/30 17:32-17:57/25 | 16229 14:54-15:57/63 | 16:15 14:09-14:31/22 15:30-15:34/4
210530 |06:18 | O7:11 08:48-08:49/1 16:51-17:36/45 | 07:59 09:02-09:46/44 15:44-15:56/12 | 08:36 09:19-09:30/11 15:03-15:30/27
[21:38 | 2043 | 1931 08:58-09:25/27 17:32-17:54/22 | 16:28 14:53-15:43/50 | 16:15 14:00-14:31/22 15:30-15:34/4
220531 | 08:21 | 07:12 08:59-00:22/23 17:34-17:52/18 | 08:01 09:02-09:46/44 15:17-15:41/24 | 08:37 09:20-09:31/11 15:04-15:31/27
[21:37 | 2041 | 19:29 16:49-17:39/50 | 16:27 14:53-15:17/24 1 -15:54/8 | 16:16 14:10-14:32/22 15:31-15:35/4

230533 |06:22 | 07:14
[21:38 | 20:38 | 19:26

09:01-09:20/19 17:27-17:50/23 | 08:02 09:02-09:46/44 15:19-15:39/20 | 08:37 09:20-09:31/11 15:04-15:31/27
16:48-17:31/43 | 16:26 14:53-15:19/26 | 16:16 14:10-14:32/22 15:31-15:35/4

240534 |06:24 | 07:18 09:05-09:16/11 17:26-17:48/22 | 08:04 09:02-09:45/43 15:20-15:38/18 | 08:38 09:21-09:33/12 15:05-15:32/27
[21:34 | 20:36 | 19:24 16:47-17:31/44 | 16:25 14:52-15:2028 | 16:17 14:11-14:33/22 15:32-15:36/4
25/05:36 | 06:26 | 07:17 08:43-08:48/5 16:47-17:33/46 | 08:06 09:02-09:45/43 15:21-15:38/17 | 08:38 09:21-09:33/12 15:05-15:32/27
[21:33 | 20:34 | 1922 17:28-17:46/18 | 16:24 14:52-15:221/29 | 16:17 14:12-14:33/21 15:32-15:36/4
260537 | 06:27 | 07:19 08:37-08:52/15 16:46-17:34/48 | 08:07 09:03-09:45/42 15:23-15:38/15 | 08:39 09:21-09:33/12 15:06-15:32/26
[21:31 |20:32 | 19:19 17:29-17:4415 | 16:23 14:52-15:23/31 | 16:18 14:12-14:33/21 15:32-15:36/4
27 (05:38 | 06:29 | 07:21 08:35-08:54/19 16:46-17:34/48 | 08:09 09:03-09:44/41 15:24-15:36/15 | 08:39 09:21-09:34/13 15:06-15:32/26
[21:30 |20:30 | 19:17 17:31-17:42111 | 16:22 14:53-15:24/31 | 16:19 14:12-14:33/21 15:32-15:37/5
28 (0540 | 06:31 | 07:23 08:33-08:56/23 18:24-18:33/9 10:22-10:28/6 16:46-17:34/48 | 08:11 09:04-09:43/39 15:24-15:38/14 | 08:39 09:21-09:35/14 15:06-15:33/27
[21:28 | 20:27 | 19:14 18:11-1822/11 16:27-16:38/11 17:30-17:4010 | 16:21 14:52-15:24/32 | 16:20 14:13-14:33/20 15:33-15:37/4

290542 | 06:32 | 07:24 08:31-08:56/25 18:07-18:16/9 10:17-10:33/16 16:48-17:34/48 | 08:12 09:04-09:43/39 15:05-15:07/2 | 08:39 09:21-09:35/14 15:06-15:33/27
[21:27 | 20:25 | 19:12 09:10-09:21/11 18:08-18:34/26 16:24-16:41117 17:30-17.38/8 | 16:20 14:53-15:14/21 1 -15:38/25 | 1620 14:14-14:33/19 15:33-15:38/5
300543 | 06:34 | 07:26 08:30-08:57/27 18:04-18:19/15 | 07:19 09:14-09:36/22 15:46-16:33/47 | 08:14 09:05-09:43/38 15:16-15:38/22 | 08:39 09:22-09:36/14 15:07-15:34/27
[21:25  [20:23 [ 19:10 09:06-09:25/19 18:06-18:35/29 | 17:04 15:22-15:42/20 16:31-16:35/4 | 16:19 14:53-15:17/24 | 16:21 14:15-14:34/19 15:34-15:38/4

31| 05:45 | 06:36 | | 07:21 09:13-09:38/25 15:46-16:33/47 | | 08:39 08:22-09:37/15 15:07-15:34/27
|21:23 | 20:21 | | 17:02 15:20-15:44/24 16:31-16:33°2 | | 16:22 14:16-14:34/18 15:34-15:39/5
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
Anzanl Minuten mit Schatten 0 o 235 2017 2852 2062

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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DEWI-GER-WP15-04513-02.01

DEWI

WEA 09 Januar - Juni
Schattenwurfzeiten berechnet fir 10 10 1-1045
Referenzjahr 2016
|Januar |Februar |Mérz |April |Mal |[Juni
108:39 09:15-09:33/18 14:29-15:19/50 | 08:13 09:35-09:44/9 16:02-16:41/39 | 07:17 | 07:05 | 05:58 | 05:12
16:23 14:05-14:17/12 15:04-15:47/43 |17:11 15:56-16:34/38 |18:06  |20:01  |2053 | 21:40
2108:39 09:16-09:35/19 14:30-15:20/50 15:48-15:49/1 | 08:11 15:59-16:03/4 16:04-16:29/25 |07:14  |07:02 |05:56  |05:11
16:24 14:07-14:17/10 15.04-15.48/44 [17:13 16:02-16.44/42 |18:07  |20.03 2055 |21:42
3108:39 09:16-09:36/20 14:31-15:01/30 15:05-15:50/45 |08:10 16:03-16:45/42 |07:12  |07:00 |0555 |05:10
[16:25 14:09-14:16/7 15:02-15:20/18 15:49-15:51/2 | 17:14 16:05-16:29/24 |18:09  |20:04 |2057 [21:43
408:33 09:16-09:37/21 15:02-15:20/18 15:49-15:52/3 | 08:08 08:48-08:55/7 16:08-16:30/22 | 07:10  |06:58 | 0553 | 05:09
16:26 14:31-15:00/29 15:04-15:51/47 | 17:16 16:04-16:47/43 |18:11  |20:06 |2058 |21:44
5108:39 09:16-09:38/22 15:04-15:20/16 15:51-15:54/3 | 08:06 08:45-08:58/13 16:09-16:29/20 |07:08  |0655 |05:51  |05:09
16:27 14:32-15:01/29 15.05-15:52/47 | 17:18 16.05-16.48/43 |18:143  |20.08 [21:00 |21:45
6108:38 09:17-09:39/22 15.04-15:20/16 15.51-15:54/3 | 08:05 08:43-09:00/17 16:10-16:28/18 | 07.05 | 06:53 | 05:49 | 05:08
16:28 14:32-15:01/29 15:05-15:53/48 [ 17:20 16:06-16:48/42 [18:15  [20:10  [21:.02  |21:46
7108:38 09:17-09:41/24 15.05-15:20/15 15.52-15:56/4 | 08:03 08.42-09.01/19 16:12-16:27/15 | 07.03 | 06:51 | 05:47 | 05.07
18:30 14:33-15:02/29 15.06-15:54/48 [17:22 16:07-16:49/42 |18:17  |20:11  |21:04  |21:47
8(08:38 09:16-09:41/25 15:05-15:54/49 15:52-15:57/5 | 08:01 08:41-09:02/21 16:13-16:26/13 [07:01 | 0648 |0545 |05:07
16:31 14:33-15:01/28 15:06-15:19/13 | 17:24 16:08-16:49/41 |18:18  |20:13 2105 |21:48
9 1 08:37 09:17-09:43/26 15:06-15:56/50 15.53-15:58/5 | 07:59 08:40-09.03/23 16:16-16:23/7 | 06:59 | 06:46 | 0543 | 05.06
16:32 14:35-15:02/27 15:08-15:20/12 |17:26 16:09-16:49/40 |18:20 |20:15 |21:07 |21:48
10 [ 08:37 09:17-09.43/26 15.06-15.:57/51 15.54-15:59/5 | 07.58 08:29-08.37/8 16:11-16.49/38 | 06:56 | 06.44 | 05:42 | 05.06
16:34 14:35-15:02/27 15:09-15:19/10 | 17:28 08:40-09:04/24 |18:22  |20:17  |21:09 |21:49
11 08:36 09.17-09:44/27 15:06-15:57/51 15:54-16:00/6 | 07:56 08:27-09:04/37 16:18-16:27/9 | 06:54  |06:41  |0540 | 05:05
16:35 14:36-15:02/26 15:11-15:17/6 | 17:30 16:13-16:49/36 |18:24  |20:18  [21:10 | 21:50
121 08:36 09:18-09:45/27 15:07-15:57/50 | 07:54 08:23-09:04/41 |06:52 | 06:39 |05:38 | 05:05
16:36 14:36-15:01/25 15:54-16:01/7 [17:32 16:14-16:48/34 |1826  |20:20 |21:12  |21:51
13 [ 08:35 09.19-09.46/27 15.07-15.57/50 | 07:52 08:20-09.05/45 16:22-16.27/5 | 06.49 | 06:37 | 05:37 | 05.05
16:38 14:37-15:01/24 15:54-16:02/8 | 17:3¢ 16:15-16:47/32 |1827 |20:22 |21:13  |21:51
14 108:34 09:19-09:47/28 15.08-15:59/51 | 07:50 08:19-09.05/46 17.01-17.09/8 | 06:47 | 06:35 | 05:35 | 05.05
16:39 14.39-15.02/23 15:56-16.04/8 |17:35 16.16-16.47/31 118:29 | 20:24 |21:15 |21:52
15 | 08:33 09:20-09:48/28 15:08-15:59/51 | 07:48 08:15-09:05/50 16:59-17:11/12 |06:45 |06:32 |05:33  |05.04
16:41 14:40-15:01/21 15:56-16:05/9 |17:37 16:18-16:46/28 |18:31  |20:225 |21:17  |21:53
16 | 08:33 09:20-09:48/28 15:09-15:59/50 | 07:46 08:14-09:04/50 16:57-17:13/16 |06:42 |06:30 [05:32 | 05.04
16:43 14:42-15:01/19 15:56-16:06/10 [17:39 16:19-16.46/27 |18:33  |20:27 [21:18 [21:53
17 108:32 09:21-09:49/28 15:08-15:59/51 16:07-16:10/3 | 07:44 08:13-09:04/51 16:56-17:14/18 |06:40  |06:28 | 0530 |05:04
16.44 14.42-14:59/17 15:56-16.06/10 |17:41 16:20-16.45/25 118:35 | 20:29 | 21:20 |21:54
18 | 08:31 09:21-09:49/28 15:09-15:59/50 |07:42 08:12-09:03/51 16:56-17:14/18 |06:38 | 06:26 | 0529  |05:04
| 16:46 14:44-14:58/14 15.56-16:14/18 | 17:43 16:23-16.44/21 |18:36  |20:31  |2121  |21:54
19 108:30 09:22-09:49/27 15:10-15:59/49 | 07:40 08:12-09:02/50 16:56-17:15/19 |06:35 | 06:24 |0527 | 05:04
16:47 14:47-14:56/9 15.56-18:16/20 |17:45 16:26-16:43/17 |18:38  |20:32 2123  |21:54
20 [ 08:29 09:23-09:50/27 15:56-16:17/21 | 07:38 08:11-09:01/50 16:54-17:14/20 |06:33  |06:21  |05:26  |05:04
16:49 15:11-15:59/48 |17:47 16:29-16.41/12 | 18:40 | 20:34 |21:24 | 21:55
21108:28 09:25-09:50/25 15:56-16:19/23 | 07:36 08:11-08:41/30 16:55-17:14/19 |06:31  [06:19  |05:24  |05:04
16:51 15:12-15.59/47 [ 17:49 08:44-08:58/14 1842 |20:36 |2126 |2155
22 108:26 09:24-09.50/26 15.38-15:58/20 | 07:34 08:11-08:40/29 16:55-17:14/19 | 06:28 1 06:17 | 05:23 | 05.05
| 16:53 15:12-15:37/25 15:55-16:20/25 | 17:51 08:47-08:55/8 |1843  |20:38 2127 |21:55
23 | 08:25 09:25-09:51/26 15:39-15:58/19 | 07:32 08:12-08:38/26 |06:26 | 06:15 |0522 | 05:05
16:54 15:13-15:38/25 15:55-16:22/27 | 17:52 16:56-17:13/17 |1845 |20:39 |21:29  |21:55
24 |08:24 09:26-09:51/25 15:41-15:58/17 | 07:30 08:13-08:37/24 |06:23 |06:13 |0520 | 05:05
16:56 15:14-15:38/24 15:55-16:23/28 | 17:54 16:57-17:13/16 |1847  |20:41  |21:30 | 21:55
25108:23 09:26-09:50/24 15:42-15:55/13 | 07:28 08:14-08.36/22 | 06:21 | 06:11 | 05:19 | 05.05
16:58 15:15-15:36/21 15:51-16:25/34 |17:56 16:57-17:11/14 |18:49  |2043 |21:32 |21:55
26 108:22 09.27-09.51/24 15.46-15.53/7 | 0725 08.16-08.34/18 | 06:19 | 06.09 | 05:18 | 05.06
17:00 15:17-15:36/19 15:50-16:27/37 | 17:58 16:59-17:09/10 |18:50  |2045 |21:33  [21:55
27 108:20 09:27-09:50/23 15:47-16.09/22 |07:23 08:20-08:32/12 |07:16 | 06:08 |05:17 | 05:08
17:01 15:18-15:35/17 16:04-16:28/24 | 18:00 |19:52  |20146 |21:34 | 21:55
28 108:19 09:29-09:50/21 15:48-16.08/20 | 07:21 08:23-08:29/6 | 07:14 | 06.04 | 05:16 | 05:07
17:03 15:20-15:33/13 16:03-16:30/27 | 18:02 |19:54  |2048 |21:36 |21:55
29 108:17 09:29-09:49/20 15.:51-16.00/9 107:19 107:12 | 06.02 | 05:15 | 05:07
17.05 15.23-15:30/7 15.58-16:32/34 | 18:04 | 19:56 | 20:50 | 21:37 | 21:55
30 | 08:16 09.30-09:48/18 15:58-16:33/35 | |07:09 |06:00 |05:14 | 05:08
[17:07 15:52-15:58/6 | |19:57  |20:52 |21:38 | 21:55
31/08:14 09:33-09:47/14 16:09-16:36/27 | |07:07 | |05:13 |
17:09 15:54-16:18/24 | |1959 | [21:39 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
Anzahl Minuten mit Schatlen 2974 1691 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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a UL company



DEWI-GER-WP15-04513-02.01

DEWI

WEA 09 Juli -Dezember
Schattenwurfzeiten berechnet fir 10 10 1-1045
Referenzjahr 2016
Jduli |August |SeptembejOktober |November |Dezember
1| 05:09 | 05:46 | 08:37 | 07:28 | 0723 07:57-08:08/11 15:42-16:18/36 108:15 09:00-09:27/27 14:49-15:39/50
j21:56  [21:22  [20:18 | 1907 | 17:00 08:09-08:34/25 15:47-15:57/10 [16:18 14:18-14:43/25 15:36-15:43/7
2 05:08 | 05:48 | 06:38 | 07:29 | 0725 07:59-08:06/7 15:40-16:18/38 108:17 09:01-09:27/26 14:49-15:40/51 15:37-15:43/6
|21:54 | 21:20 | 20:16 | 19:05 | 16:58 08:09-08:33/24 [16:18 14:19-14:45/26 14:54-15:00/6
3]05:10 | 05:49 | 061 | 07:31 | 0727 08:10-08:32/22 15:44-15:53/9 108:18 09:01-09:27/26 14:49-15:40/51 15:37-15:42/5
121:54 | 21218 | 20:14 | 19:03 | 16:56 15:39-16:19/40 116:17 14:18-14:45/27 14:52-15:0210
410511 | 05:51 | 0642 | 07:33 | 0728 08:11-08:32/21 15:42-15:56/14 108:19 09:01-09:27/26 14:50-15:40050 15:37-15:42/5
[21:53  [21:16  [20:11 | 19:00 | 16:54 15:38-16:19/41 [16:16 14:19-14:46/27 14:52-15:04/12
5|05:12 | 05:53 | 06:44 | 07:35 | 07:30 08:12-08:31/19 15:41-15:57/16 108:21 09:03-09:26/23 14:51-15:04/13 15:37-15:42/5
|21:53 | 21:158 | 20:08 | 18:58 | 16:52 15:36-16:18/42 [16:16 14:18-14:46/28 14:51-15:39/48
605:13 | 05:54 | 06:16 | 07:36 | 0732 08:13-08:29/16 15:39-15:58/19 108:22 09:03-09:27/24 14:51-15:06/15 15:38-15:42/4
|21:52  [21:13  [2007 [1858 [16:51 15:35-16:18/43 [16:15 14:19-14:48/29 14:52-15:40/48
710513 | 05:56 | 05:47 | 0738 | 07:34 08:15-08:27/12 15:38-15:58/21 108:23 09:03-09:26/23 14:51-15:07/16 15:38-15:41/3
| 21:52 |21:11 | 20:04 | 18:53 | 16:49 15:34-16:17/43 [16:15 14:19-14:48/29 14:52-15:40/48
80514 |05:57 0649 | 07:40 | 07:36 08:19-08:24/5 15:37-15:50/22 [08:25 09:04-09:27/23 14:51-15:07/16 15:38-15:41/3
[21:51 | 21:09 | 20:02 | 18:51 | 16:47 15:34-16:17/43 16:15 14:19-14:48/29 14:52-15:40/48
9 | 05:15 | 05:59 | 08:51 | 07:41 | 07:38 15:33-16:16/43 108:26 09:05-09:26:21 14:51-15:09/18 15:39-15:41/2
[21:50 2107 [2000 |[1849 | 16:46 15:36-16:00/24 [16:14 14:20-14:50/30 14:54-15:40/46
10 | 05:16 | 06:01 | 06:52 | 07:43 | 0739 15:29-15:34/5 15:35-16:00/25 108:27 09:05-09:25/20 14:20-14:50/30 14:54-15:35/45
| 21:50 | 21:05 | 19:57 | 18:46 | 16:44 15:33-16:14/41 116:14 13:58-14:057 14:51-15:09/18 15:38-15:40/2
11(05:17  |06:02 |06:54 | 07:45 | 07:41 09:05-08:16/11 15:33-16:12/39 |08:28 09:06-09:25/19 14:20-15:10/50 15:38-15:36/1
121:49 | 21:03 | 19:55 | 18:44 | 16:42 15:26-16:05/39 116:14 13:57-14:07/10 14:54-15:39/45
12 | 05:18 | 08:04 | 06:56 | 07:47 | 07:43 09:03-09:18/15 15:40-16:06/26 108:29 09:08-09:24/18 14:20-15:10/50
|21:48 | 21:01 | 19:52 | 18:42 | 16841 15:25-15:49/24 [ 16:14 13:56-14:08/12 14:55-15:38/43
13(05:20 |06:06 0657 | 07:48 | 07:45 09:02-09:2018 15:31-16:05/34 |08:30 09:07-09:23/16 14:21-15:21/60
12147 | 20:59 | 19:50 | 18:40 | 16:39 15:24-15:31/7 116:14 13:56-14:0813 15:22-15:38/16
14 | 05:21 | 06:07 | 06:59 | 07:50 | 07:47 09:01-09:21/20 15:22-15:34/12 108:31 09:08-09:21/13 14:21-15:21/60
| 2148 | 20:57 | 19:48 | 1837 | 16:38 14:55-15:03/8 15:32-16:03/31 116:14 13:56-14:10/14 15:22-15:38/16
15 | 05:22 | 06:09 | 07:01 | 07:52 08:53-09:03/10 | 07:48 09:01-00:22/21 15:21-15:41/20 108:32 09:08-00:22/14 14:22-15:22/60
|21:45 | 20:55 | 19:45 | 18:35 | 16:36 14:52-15:06/14 15:36-16:02/26 116:14 13:58-14:11/15 15:23-15:38/15
160523 |06:11  |07:02 | 07:54 08:51-09:0514 | 07:50 09:00-09:23/23 15:20-15:42/22 108:33 09:09-09:22/13 14:22-15:22/60
121:44 | 20:53 [ 19:43 | 18:33 17:34-17:39/5 | 16:35 14:51-15:08/17 15:37-16:01/24 [16:14 13:56-14:12/16 15:24-15:39/15
17 | 05:25 | 06:12 | 07:04 | 07:56 08:47-09:07/20 | 07:52 09:00-09:24/24 15:19-15:26/7 08:34 09:10-09:22/12 14:23-15:23/60
[21:43  [20:51  [19:41 [ 1831 17:30-17:4212 | 16:33 14:50-15:0819 15:23-16:00/37 [16:14
18 | 05:26 | 06:14 | 07:08 | 07:57 08:45-09:08/23 | 07:54 09:00-08:24/24 15:16-15:29/13 108:34 09:11-09:23/12 14:23-15:23/60
(2142 | 20:49 | 19:38 | 1829 17:29-17:43114 | 16:32 14:49-15:10/21 15:25-15:59/34 [16:14 13:57-14:14/17 15:26-15:40/14
19 | 05:27 | 06:16 | 07:07 | 07:59 08:43-09:08/25 | 07:56 09:00-09:25/25 15:15-15:32/17 108:35 09:11-09:23/12 14:23-15:23/60
2141 | 20:47 | 19:36 | 18:26 17:27-17:4417 | 1631 14:48-15:12/24 15:29-15:58/29 [16:14 13:56-14:14/18 15:26-15:39/13
20 | 05:28 | 08:17 | 07:09 | 08:01 08:43-09:10/27 | 07:57 09:00-09:25/25 15:14-15:33/19 108:36 09:12-09:23/11 14:24-15:24/60
121:39 | 20:45 | 19:33 | 18:24 17:26-17:44/18 | 16229 14:48-15:13/25 15:30-15:57/27 [16:15 13:57-14:15/18 15:27-15:40113
21 [ 05:30 | 06:18 | 07:11 | 08:03 08:42-09:12/30 17:25-17:44/19 | 07:59 09:00-09:26/26 15:14-15:34/20 108:36 09:12-09:23/11 14:24-15:24/80
|21:38 | 20:43 | 19:31 | 18:22 09:17-09:28/11 | 16228 14:48-15:13/25 15:31-15:56/25 [16:15 13:57-14:15/18 15:27-15:4013
22 | 05:31 | 06:21 | 07:12 | 08:05 08:41-09:12/31 17:01-17:08/7 | 08:01 09:01-09:26/25 15:32-15:55/23 08:37 09:13-09:24/11 14:25-15:2560
121:37 | 20:41 | 19:29 | 18:20 09:14-08:29/15 17:25-17:44/19 | 16:27 14:48-15:35/47 [16:16 13:58-14:16/18 15:28-15:41/13
23 | 05:33 | 06:22 | 07:14 | 08:06 08:41-09:31/50 17:25-17:44/19 | 08:02 09:00-09:27/27 15:33-15:54/21 108:37 09:13-09:24/11 14:25-15:25/60
| 21:35 | 20:38 | 1926 | 18:18 16:57-17:11/14 | 1626 14:48-15:36/48 [16:16 13:58-14:16/18 15:28-15:41/13
240534 |06:24 |07:16 | 08:08 08:41-09:32/51 17:25-17:44/19 | 08:04 08:59-00:26/27 14:47-15:36/49 [08:38 09:14-09:26/12 14:26-15:26/60
[21:34 | 20:36 | 19:24 | 18:16 16:55-17:13118 | 16225 14:24-14:33/0 15:33-15:53/20 16:17 13:59-14:17/18 15:20-15:42/13
25 | 05:36 | 06:26 | 07:97 | 08:10 08:41-09:33/52 17:25-17:44/19 | 08:06 08:59-09:27/28 14:47-15:37/50 108:38 09:14-09:26/12 14:26-15:26/60
|21:33 | 20:34 | 19:22 | 18:14  16:51-17:14/23 | 16224 14:22-14:36/14 15:34-15:52/18 116:17 14:00-14:17/17 15:29-15:43114
26 | 05:37 | 06:27 | 07:19 | 08:12 08:42-09:33/51 17:26-17:43/17 | 08:07 08:59-09:27/28 14:47-15:38/51 15:46-15:50/4 | 08:39 09:14-09:26/12 14:27-15:27/60
[21:31 | 20:32 | 19:18 | 18:12 16:49-17:15/26 | 16223 14:21-14:38/17 15:35-15:45/10 16:18 14:00-14:17/17 15:29-15:45114
27 [05:38  |06:20 0721 | 08:14 08:43-0034/51 17:27-17:42/15 | 068:00 08:50-09:27/28 14:48-15:38/50 |08:39 00:14-09:27/13 14:27-15:27/60
| 21:30 | 20:30 [ 19:47 | 18:10 16:48-17:15/27 | 16:22 14:21-14:40/19 15:35-15:45/10 1168:19 14:01-14:17/16 15:29-15:43/14
28 | 05:40 | 06:31 | 07:23 | 08:15 08:45-09:34/49 17:28-17:40/12 | 08:10 09:00-09:27/27 14:47-15:38/51 108:39 00:14-00:27/13 14:27-15:27/60
12128 | 20:27 | 19:14 | 18:08 16:47-17:16729 | 16221 14:19-14:40/21 15:35-15:45/10 [16:20 14:02-14:17/15 15:29-15:44115
290542 [06:32 [07:24 | 08:17 08:49-09:34/4517:31-17:387 | 08:12 08:59-00:27/28 14:48-15:39/51 108:39 09:14-09:28/14 14:28-15:26/60
|21:27 | 20:25 | 19:12 | 18:06 16:45-17:16/31 | 16:20 14:19-14:42/23 15:36-15:45/9 16:20 14:02-14:17/15 15:29-15:45/18
30 | 05:43 | 06:34 | 07:26 | 07:19 07:50-08:34/44 15:50-15:57/7 | 08:14 09:00-09:27/27 14:49-15:39/50 108:39 09:15-09:31/16 14:28-15:29/61
|21:25 | 20:23 | 19:10 | 17:04 4-16:17/33 | 16219 14:19-14:43/24 15:36-15:44/8 [16:21 14:04-14:17/13 15:30-15:45115
31| 05:45 | 06:36 | | 07:21 07:53-08:34/41 | 108:39 09:15-09:33/18 14:29-15:29/60
|2ras | 20:20 | | 17:02 15:43-16:18/35 | 116:22 14:05-14:1712 15:30-15:46116
Sonnenscheinstunden | 505 | 456 | 381 | 330 | 264 | 240
Anzanl Minuten mit Schatten 0 1095 2381 3220
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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WEA 10 Januar - Juni
Schattenwurfzeiten berechnet fiir 10 10 1-10 45
Referenzjahr 2016
|Januar |Februar |Mérz |April |Mai |Juni
1108:39 09:16-09:26/10 15:29-15:49/20 08:13 09:07-09:15/8 |07:17 | 07:05 | 05:58 | 05:12
16:23 09:39-10.03/24 [17:11 | 18.06 | 20:01 | 2053 | 2140
2 1 08:39 09:16-09:27/11 15:29-15:50/21 | 08:11 | 07:14 | 07:02 | 05:56 | 05:11
16:24 09.40-10.03/23 1713 | 18:07 120:03 | 20:55 | 21.42
3 /08:39 09:16-09:28/12 15:30-15:52/22 108:10 |07:12 | 07:00 | 05:55 | 05:10
16:25 09:40-10:04/24 11714 | 18:09 120.04 | 20:57 |21:43
4 | 08:39 09:15-09:29/14 15:30-15:52/22 | 08:08 | 07:10 | 06:58 | 05:53 | 05:09
16:26 09:40-10:03/23 117:16 | 18:11 | 20:08 | 20:58 |21:44
5 108:39 09:16-09:30/14 15:31-15:54/23 | 08:06 | 07:.08 | 06:55 | 05:51 | 05:09
1627 09.41-10:04/23 1718 | 18:13 | 20.08 | 21.00 | 21.45
6 108:38 09:15-09:30/15 15:30-15:55/25 08.05 | 07:05 | 06:53 | 05:49 | 05.08
16:28 09:41-10:04/23 15:54-15:55/1 117:20 | 18:15 120:10 | 21:02 | 21:46
7 108:38 09:16-09.32/16 15.31-15:57/26 108.03 1 07:03 | 06:51 | 05:47 | 05.07
16:30 09:42-10:05/23 15:55-15:56/1 117:22 | 18:17 |20:11 |21.04 | 2147
8108:38 09:15-09:32/17 15:31-15:58/27 08:01 | 07:01 | 06:48 | 05:45 | 05:07
16:31 09:43-10:05/22 15:55-15:58/3 17:24 | 18:18 | 20:13 | 21:05 | 21:48
9 108:37 09:15-09:33/18 15:33-16:00/27 07.59 | 06:59 | 06:46 | 05:43 | 05:06
16:32 09:44-10:0521 15:56-16:00/4 17:26 | 18:20 | 20:15 | 21:07 |21:48
10 | 08:37 09:10-09:34/24 15:33-16.01/28 07.58 | 06:56 | 06:44 | 05.42 | 05.06
16:34 09:44-10:05/21 15:56-18:01/5 17:28 | 18:22 | 20:17 | 21:.09 | 21:49
11 108:36 09:09-09:34/25 15:33-16.02/29 15:59-16:.01/2 | 07.56 | 06:54 | 06:41 | 05:40 | 05.08
16:35 09:45-10:05/20 15:57-15:58/1 |1 17:30 | 18:24 | 20:18 | 21:10 | 21:50
12 1 08:36 09:08-09:35/27 15:34-16:03/29 07:54 | 06:52 | 06:39 | 05:38 | 05:05
16:36 09:45-10:05/20 15:57-16:03/6 17:32 | 18:26 | 20:20 | 21:12 | 21:51
13 108:35 09.08-09:36/28 15:34-16.03/29 07.52 | 06:49 | 06:37 | 05:37 | 05.05
16:38 09:47-10.05/18 15:57-16.04/7 17:34 | 18:27 | 20:22 |21:13 | 21:51
14 1 08:34 09:07-09:36/29 15:36-16.:04/28 07:50 | 06:47 | 06:35 | 05:35 | 05.05
16:39 09:48-10.0517 15:58-16.05/7 117:35 | 18:29 | 20:24 | 21:15 | 21.52
15 |1 08:33 09:07-09:37/30 15:37-16:04/27 07:48 | 06:45 | 06:32 | 05:33 | 05:04
16:41 09:49-10:05/16 15:58-16.06/8 17:37 1 18:31 | 20:25 | 21:17 | 21:53
16 1 08:32 09:05-09:37/32 15:37-16:03/26 10746 | 06:42 | 06:30 | 065:32 | 05:04
16:43 09:51-10.04/13 15:57-16:06/9 17:39 1 18:33 | 20:27 |21:18 | 21:53
17 | 08:32 09:04-09:38/34 15:38-16:03/25 107:44 | 06:40 | 06:28 | 05:30 | 05:04
16:44 09:52-10.03/11 15:57-16.06/9 117:41 | 18:35 |20:29 | 21:20 | 2154
18 1 08:31 09:02-09:37/35 15:39-16.03/24 10742 | 06:38 | 06:26 | 05:29 | 05:04
16:46 09:54-10.00/6 15:56-16:07/11 1743 | 18:36 | 20:31 |21:21 | 2154
19 108:30 09:01-09:37/36 15:56-16:07/11 107:40 | 06:35 | 06:24 | 05:27 | 05:04
16:47 15.40-16:04/24 17:45 |18:38  [20:32 2123 |2154
20 | 08:29 09:01-09:38/37 15:55-16:08/13 07:38 | 06:33 | 06:21 | 05:26 | 05:04
16:49 15:42-16.03/21 17.47 | 18:40 120.34 |21.24 | 2155
2110828 09:01-09:38/37 15:59-16.08/9 07:36 | 06:31 | 06:19 | 05:24 | 05:04
16:51 15:44-16.04/20 17.49 | 18:42 | 20:38 | 21:28 | 21:55
22 108:26 09:00-09:37/37 15,57-16.08/11 07:34 | 06:28 1 06:17 | 05:23 | 05:05
16:53 15.44-16:03/19 | 17:51 |18:43  |20:38 |21:27 |2155
23 1 08:25 09:00-09:37/37 15:58-16:08/10 | 07:32 | 06:26 | 06:15 | 05:22 | 05:05
16:54 1546-16:03/17 17:53 | 18:45 | 20:39 | 21:29 | 21:55
24 1 08:24 09:01-09:37/36 16.02-16:08/6 07:30 | 06:23 | 06:13 | 05:20 | 05:05
16:56 15:46-16:.05/19 17:54 | 18:47 | 20:41 | 21:30 | 21:55
25 108:23 09:01-09.36/35 16.01-16.08/7 07.28 | 06:21 | 06:11 | 05:19 | 05.06
16:58 15:48-16.04/18 1 17:56 | 18:49 | 20:43 | 21:31 | 21:55
26 108:22 09.01-09:36/35 16.04-16.08/4 07:25 | 06:19 | 06.09 | 05:18 | 05.08
17:00 15:50-16:05/15 17.58 | 18:50 | 20:45 | 21:33 | 21:55
27 1 08:20 09.01-09:35/34 16.02-16:06/4 10723 |07:16 | 06:07 | 05:17 | 05:06
17:01 15:53-16:03/10 18:00 | 19:52 | 20:46 | 21:34 | 21:55
28 1 08:19 09:02-09:35/33 16:04-16.05/1 | 07:21 |107:14 | 06:04 | 05:16 | 05.07
17:.03 15:54-16:04/10 18:02 | 19:54 |20:48 | 21:35 | 21:55
29 108:17 09:03-09:23/20 15:58-16:03/5 107:19 107:12 | 06:02 | 05:15 | 05.07
17:05 09:24-09.33/9 18:04 | 19:56 | 20:50 | 21.37 | 2155
30 1 08:16 09:03-09:22/19 | 07:09 | 06:00 | 05:14 | 05:.08
117:07 | 19:57 | 20:52 | 21:38 | 21:55
31 108:14 09:05-09:19/14 | 07:07 | | 05:13 |
17:09 | | 19:59 | | 21:39 |
Sonnenscheinstunden | 255 | 285 | 367 | 417 | 488 | 502
Anzahl Minuten mit Schallen 1850 8 0 0

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

Tag im Monat

Sonnenaufgang
Sonnenuntergang {SS:MM)

(SS:MM)

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt {(SS:MM) Schattenende/Minuten mit Schatten
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WEA 10 Juli -Dezember
Schattenwurfzeiten berechnet fiir 10 10 1-10 45
Referenzjahr 2016
Juli |August  |Sep JOktober | |Dezember
110509 10546 |06:37 |07:28 |07:23 | 08:15 08:50-09:17/27 15:16-15:45/29
121:55 21.22 |20:18 | 19:.07 | 17:00 | 16:18 09:27-09.47/20 15.39-15.45/6
2 1 05:09 05:48 | 06:39 |07:29 | 07:25 | 08:17 08:52-09:17/25 15:16-15:45/29 15:42-15:45/3
12154 21.20 | 20:16 | 19:05 | 16:58 | 16:18 09:28-09:48/20 15:.40-15.41/1
3105:10 05:49 | 06:41 |07:31 | 0727 | 08:18 08:54-09:18/24 15:16-15:44/28
12154 21:18 120:14 | 19:03 | 16:56 | 16:17 09.28-09.49/21 15:39-15:44/5
410511 05:51 | 06:42 |107:33 |1 07:28 | 08:19 08:56-08:58/2 09:28-09:49/21 15:40-15:44/4
21:53 21:16 120:11 | 19:00 | 16:54 | 16:16 08:59-09:17/18 15:17-15:44/27
510512 05:53 | 06:44 |07:35 | 07:30 | 08:21 09:00-09:17/17 15:16-15:43/27
2153 2115 | 20.09 | 1858 | 16:52 | 16:16 09:28-09.50/22 15.40-15.43/3
610513 05:54 | 06:46 |07:36 | 07:32 | 08:22 09:02-09:18/16 15:17-15.43/26
{2152 [21:13  [2007 |1856 | 16:51 | 16:15 09:28-09:51/23 15:41-15:42/1
710513 05.56 | 0647 |07:38 | 07:34 | 08:23 09:02-09:17/15 15:.17-15.42/25
21.52 21:11 120:04 | 18:53 1 16:49 | 16:15 09:28-09:51/23 15:41-15:42/1
8 0514 05:57 | 06:49 | 07:40 | 07:36 | 08:25 09:04-09:18/14 15:18-15:41/23
21:51 21:09 | 20:02 | 18:51 | 16:47 | 16:15 09:29-09:52/23
910515 05:59 | 06:51 |07:41 | 07:38 | 08:26 09:04-09:18/14 15:19-15:42/23
21:50 21:07 | 20:00 | 18:49 | 16:46 | 16:14 09:29-09:53/24
10 1 0516 06.01 | 06:52 |07.43 | 07:39 | 08:27 09:05-09:17/12 15:19-15:41/22
21.50 21:05 | 19:57 | 18:46 | 16:44 | 16:14 09:30-09:53/23
1110517 08:02 | 06:54 | 07:45 | 07:41 08:37-08:46/9 | 08:28 09:06-09:17/11 15:19-15:41/22
21:49 21:03 | 19:56 | 18:44 | 16:42 | 16:14 09:30-09:53/23
12 10519 06:04 | 08:56 | 07:47 | 07:43 08:36-08:51/15 | 08:29 09:07-09:17/10 15:20-15:40/20
12148 21:01 | 19:53 | 1842 | 16:41 | 16:14 09:30-09:54/24
13 105:20 1 06.06 | 06:57 | 07.48 | 0745 08.35-08:54/19 | 08:30 09:08-09:17/9 15:20-15:40/20
2147 20:59 | 19:50 | 18:40 | 16:39 | 16:14 09:30-09:54/24
14 1 05:21 06:07 | 06:59 10750 | 07.47 08:35-08:55/20 15:29-15.35/6 | 08:31 09.09-09.17/8 15:21-15:40/19
21.46 20:57 | 19:48 | 18:37 | 16:38 08.:56-09.05/9 | 16:14 09:31-09.54/23
15 | 0522 06:09 | 07:01 |07:52 | 07:48 08:34-09:07/33 15:37-15:38/1 | 08:32 09:10-09:17/7 14:50-14:53/3
2145 20:55 | 19:45 | 18:35 | 16:36 15:27-15:37/10 | 16:14 09:31-09:55/24 15:22-15:40/18
16 1 05:23 06:11 |07:02 |07:54 | 07:50 08:34-09:08/34 15:35-15:39/4 | 08:33 09:11-09:17/6 14:49-14:54/5
21.44 20:53 | 19:43 | 18:33 | 16:35 15:25-15:36/11 | 16:14 09:32-09:56/24 15:22-15:40/18
17 | 05:25 06:12 | 07:04 | 07:56 | 07:52 08:34-09:09/35 15:37-15:41/4 | 08:34 09:13-09:17/4 14:49-14:56/7
2143 20:51 | 19:41 1 18:31 | 16:33 15.23-15:38/15 | 16:14 09:33-09:56/23 15:23-15:41/18
18 | 05:26 06:14 |07:06 |07:57 | 07:54 08:34-09:10/36 15:35-15:42/7 | 08:34 09:14-09:16/2 14:50-14:57/7
2142 20.49 | 19:38 | 18:29 | 16:32 15:22-15:38/16 | 16:14 09:33-09:57/24 15.23-15:40/17
19 1 05:27 06:16 |07:07 | 07:59 | 07:56 08:35-09:11/36 15:37-15:42/5 | 08:35 09:33-09:57/24 15:24-15:41/17
2141 20:47 | 19:36 | 18:26 | 16:31 15:21-15:40/19 | 16:14 14:4%-14.57/8
20 | 05:29 06:17 | 07:09 | 08:01 | 07:57 08:35-09:12/37 15:33-15:43/10 | 08:36 09:34-09:58/24 15:24-15:41/17
21.39 20.45 | 19:33 |18:24 | 16:29 15:21-15.38/17 | 16:15 14.50-14.58/8
21 105:30 06:19 |07:11 | 08:03 | 07:59 08:36-09:13/37 15:33-15:44/11 | 08:36 09:34-09:58/24 15:24-15:41/17
21:38 20.43 | 19:31 | 18:22 | 16:28 15:20-15:39/19 | 16:15 14:50-14.58/8
22 10531 06:21 |07:12 | 08:05 | 08:01 08:37-09:14/37 15:35-15:44/9 | 08:37 09:35-09.59/24 15:25-15.42/17
2137 20:41 | 19:29 | 18:20 | 16:27 15:20-15:40/20 | 16:18 14:50-14.59/9
23 |05:33 06:22 |07:14 | 08:06 | 08:02 08:38-09:15/37 15:32-15:45/13 | 08:37 09:35-09:59/24 15:25-15:42/17
21:35 20:38 | 19:26 | 18:18 | 16:26 15:19-15:40/21 | 16:16 14:51-14.59/8
24 10534 06:24 | 07:16 | 08:08 | 08:04 08:38-09:14/36 15:33-15:44/11 | 08:38 09:36-10:00/24 15:27-15:43/16
12134 20:36 | 19:24 | 18:16 | 16:25 15:17-15:41/24 | 16:17 14:52-15:00/8
25 1 05:36 06.26 |07:17 | 08:10 | 08:06 08.40-09:15/3515:17-15.41/24 | 08:38 09:18-09:19/1 14.52-15.00/8
121:33 20:34 | 19:22 | 18:14 | 16:24 09:32-09:38/6 15:34-15:45/11 | 16:17 09:36-10:00/24 15:27-15:44/17
26 10537 06:27 |07:19 |08:12 | 08:07 08.42-09:16/34 15:17-15.42/25 | 08:39 09:17-09:20/3 14:53-15.00/7
21:31 20:32 | 19:19 | 18:12 | 16:23 09:30-09:41/11 15:36-15:45/9 | 16:18 09:37-10:00/23 15:27-15:44/17
27 1 05:39 06:29 |07:21 | 08:14 | 08:09 08:44-09:16/32 15:17-15:43/26 | 08:39 09:16-09:21/5 14:54-15.00/6
21:30 20:30 | 19:17 | 18:10 | 16:22 09:30-09:43/13 15:37-15:46/9 | 16:19 09:37-10:00/23 15:27-15:45/18
28 1 0540 06:31 |07:23 | 08:15 | 08:10 08:47-09:16/29 15:16-15:43/27 | 08:39 09:16-09.22/6 14.55-14.59/4
21:28 2027 | 19:14 | 18:08 | 16:21 09:28-09:44/16 15:37-15:45/8 | 16:20 09:37-10:01/24 15:27-15.46/19
29 10542 106:32 |07:24 | 08:17 | 08:12 08:47-09:16/29 15:16-15:44/28 | 08:39 09:16-09:23/7 15:28-15.47/19
21.27 20:25 | 19:12 | 18:06 | 16:20 09:28-09:45/17 15:38-15.45/7 | 16:21 09:38-10:01/23
30 1 0543 06:34 | 07:28 | 07:19 | 08:14 08:49-09:17/28 15:16-15:45/29 | 08:39 09:16-09:24/8 15:28-15.48/20
21:25 20:23 | 19:10 |17:04 | 16:19 09:28-09:46/18 15:39-15:46/7 | 16:21 09:38-10:02/24
31 0545 06:36 | |07:21 | | 08:39 09:16-09:26/10 15:29-15:49/20
[21.23 20:20 | |17:02 | | 16:22 09:39-10:02/23
Sonnenscheinstunden | 505 456 | 381 1330 | 264 | 240
Anzahl Minuten mit Schallen 0 0 0 0 1090 1736

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

Tag im Monat

Sonnenaufgang
Sonnenuntergang {SS:MM)

(SS:MM)

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt {(SS:MM) Schattenende/Minuten mit Schatten
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7.6  Schattenwurfkarten

Standort Swatte Poele

L 3

* Benachbarte WEA
®  Immissionsorte
Schattenwurf Vorbelastung
e 0Std. [Jahr
= 30 5td. / Jahr
Schattenwurf Vorbelastung

Geplante WEA

[ 0-10Sd./Jahr
10-20 Std. / Jahr
20-30 Std. / Jahr
30-50 Std. / Jahr
50-100 Std. / Jahr

o 100-250 Std. / Jahr

m  >250 Std. / Jahr

Standort Swatte Poele

‘ Geplante WEA

* Benachbarte WEA

® Immissionsorte
Schattenwurf Vorbelastung
w0 Min. / Tag
—— 30 Min. / Tag
Schattenwurf Vorbelastung

0 0-10Min. / Tag
10-20 Min. /Tag
20-30 Min. /Tag
30-50 Min. /Tag
50-100 Min. /Tag

[ 100-250 Min. /Tag

W >250 Min. /Tag

Abbildung 54: Schattenwurf Vorbelastung, Kriterium 30 Minuten pro Tag
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oew P

Standort Swatte Poele

‘ Geplante WEA

* Benachbarte WEA

® Immissionsorte
Schattenwurf Zusatzbelastung
e 0Std. / Jahr
—— 305td. / Jahr

" 0-105d./Jahr
10-20 Std. / Jahr
20-30 Std. / Jahr
30-50 Std. / Jahr
50-100 Std. / Jahr

[ 100-250 Std. / Jahr

W >250 Std. / Jahr

Schattenwurf Zusatzbelastung ]

Standort Swatte Poele

‘ Geplante WEA

* Benachbarte WEA

® Immissionsorte
Schattenwurf Zusatzbelastung
w0 Min. / Tag
—— 30 Min. / Tag

0 0-10Min. / Tag
10-20 Min. /Tag
20-30 Min. /Tag
30-50 Min. /Tag
50-100 Min. /Tag

[ 100-250 Min. /Tag

W >250 Min. /Tag

Schattenwurf Zusatzbelastung /

Abbildung 56: Schattenwurf Zusatzbelastung, Kriterium 30 Minuten pro Tag
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Standort Swatte Poele
‘ Geplante WEA

* Benachbarte WEA
® Immissionsorte

——  05td. /Jahr
30 Std. / Jahr

0-10 Sd. / Jahr
10-20 Std. / Jahr
20-30 Std. / Jahr
30-50 Std. / Jahr
50-100 Std. / Jahr )
100-250 Std. / Jahr R
[ >250Std. / Jahr

Standort Swatte Poele

‘ Geplante WEA

* Benachbarte WEA
® Immissionsorte

——  O0Min. / Tag
= 30 Min. /Tag
Schattenwurf Gesamtbelastung

1 0-10 Min. / Tag
10-20 Min. /Tag
20-30 Min. /Tag
30-50 Min. /Tag
50-100 Min. /Tag

W 100-250 Min. /Tag

W >250 Min. /Tag

Abbildung 58: Schattenwurf Gesamtbelastung, Kriterium 30 Minuten pro Tag
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7.7 Verwendete Software

Neben verschiedenen eigenen Berechnungs- und Bearbeitungsvorlagen wurden insbesondere die
folgende Software zur Berechnung und Datenbearbeitung verwendet.

[A] WindPRO, version 2.9, EMD International A/S, Denmark

[B] ArcGlIS, version 10, Environment Systems Research International (ESRI)

7.8 Literatur- und Quellenverweise

[1] Hinweise zur Ermittlung und Beurteilung der optischen Immissionen von Windenergieanlagen,
Landerausschuss fir Immissionsschutz, Stand: 13.03.2002

[2] Staatliches Umweltamt Schleswig: Ergebnisprotokoll des 6. Fachgesprachs vom 28.05.2003
Uber Umwelteinwirkungen von Windkraftanlagen (WKA) im Staatlichen Umweltamt Schleswig,
Jul. 2003

[3] Staatliches Umweltamt Schleswig: Ergebnisprotokoll des 7. Fachgesprachs vom 03.11.2006
Uber Umwelteinwirkungen von Windkraftanlagen (WKA) im Staatlichen Umweltamt Schleswig,
Dez. 2006

[4] Beldstigung durch periodischen Schattenwurf von Windenergieanlagen (Feldstudie), J. Pohl, F.
Faul, R. Mausfeld; Institut fiir Psychologie der Christian-Albrechts-Universitat zu Kiel, Kiel, 31.
Juli 1999

[5] Beldstigung durch periodischen Schattenwurf von Windenergieanlagen (Laborpilotstudie), J.
Pohl, F. Faul, R. Mausfeld; Institut fir Psychologie der Christian-Albrechts-Universitat zu Kiel,
Kiel, 15. Mai 2000.

[6] Hans-Dieter Freund (FH Kiel): _“Einflisse der Lufttribung, der Sonnenausdehnung und der
Fligelform auf den Schattenwurf von Windenergieanlagen”, DEWI Magazin Nr. 20, Februar
2002.

[7] LAtlas liber die Sonneneinstrahlung Europas — Band 1. Horizontale Flachen”, Kommission der
Europaischen Gemeinschaften, Verlag TUV Rheinland, Briissel und Luxemburg 1984.

[8] S. Traup, B. Kruse: Winddaten fiir Windenergienutzer, Selbstverlag des Deutschen
Wetterdienstes, Offenbach, 1996.

[9] onmaps.de Kartendienst der geoGLIS oHG ( © GeoBasis-DE/ BKG / NRW [2012] )
[10] DOP-Viewer im Geodatenzentrum des Bundesamtes fiir Kartographie und Geodasie,
http://sg.geodatenzentrum.de/web _dop viewer/dop viewer.htm

[11] Internetprdsenz des Deutschen Wetterdienstes unter http://www.dwd.de Menipunkt
Klima+Umwelt, Klimadaten

7.9 Haufig verwendete Abkiirzungen

WEA Windenergieanlage

10 Immissionsort

LAI Landerausschuss Immissionsschutz

UTM Universelle Transversale Mercator-Projektion
ETRS89 Europadisches Terrestrisches Referenzsystem 1989
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