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1 Aufgabenstellung

Der Auftraggeber plant am Standort Papenburg die Errichtung und den Betrieb von vier Windenergie-
anlagen (WEA) des Herstellers Nordex vom Typ N175/6.X mit einer Nennleistung von 7.000 kW auf
einer Nabenhéhe von 179.0 m zzgl. einer Fundamenterhéhung von 1.8 m [6]. Die Windparkflache be-
findet sich auf dem Gelande der ATP Automotive Testing Papenburg GmbH im Landkreis Emsland in
Niedersachsen.

In der Umgebung des Standortes sind weitere Windenergieanlagen errichtet, welche als Vorbelastung
in die Betrachtung mitaufzunehmen sind [6 - 6.3].

Eine WEA mit einer Gesamthdhe von mehr als 50 Metern stellt nach der 4. BImSchV eine genehmi-
gungsbediirftige Anlage dar, welche das Genehmigungsverfahren nach dem Bundes-Immissions-
schutzgesetz (BImSchG) [2] zu durchlaufen hat. Fir das Genehmigungsverfahren nach dem BImSchG
[2] ist der Nachweis der Einhaltung der gesetzlichen Grenzwerte fir die Schattenwurfimmissionen zu
flihren. Die Berechnungen sollen Auskunft dariber geben, ob schadliche Umwelteinwirkungen durch
Schattenwurf von den geplanten Anlagen ausgehen kénnen.

2 Ortliche Beschreibung

Der geplante Windpark erstreckt sich Giber Teile der Gemeinde Surwold und der Stadt Papenburg am
Nordrand des Landkreis Emsland in Niedersachsen. Die Standorte verteilen sich {iber das Geldande der
ATP Automotive Testing Papenburg GmbH. Ostlich und siidlich befinden sich vereinzelte Bebauungen
in AuBenbereich von Surwold. In westlicher Richtung befinden sich Bebauungen auf dem Stadtgebiet
von Papenburg.

Das Gelande um den Standort ist, abgesehen von den Flachen der ATP, liberwiegend bewaldet oder
landwirtschaftlich genutzt. Zudem befinden sich mehrere Teiche und kleinere Seen in der Umgebung.

Das Geldande in unmittelbarer Umgebung variiert nur geringfligig um etwa 5 m Giber NHN.

Die Angaben zu den Koordinaten der geplanten Windenergieanlagen wurden vom Auftraggeber zur
Verfligung gestellt [6].

Fiir die Koordinatenangaben in diesem Gutachten findet das System UTM ETRS89 Zone 32 Anwendung.
Die Angaben zu den Gelandehdéhen wurden [5] entnommen.

Die Windenergieanlagenpositionen sind in der nachfolgenden Abbildung 2.1 und Abbildung 2.2 darge-
stellt.
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Abbildung 2.1: WEA Standorte (Ubersicht), Kartenmaterial [3]
A =neu geplante WEA, X = pestehende WEA
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Abbildung 2.2: WEA Standorte (Zoom), Kartenmaterial [3]

A =neu geplante WEA, X = pestehende WEA
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3 Beurteilungsgrundlagen

3.1 Berechnungs- und Beurteilungsverfahren

Die hier zu untersuchenden Immissionen durch direkten Schattenwurf des Rotors kénnen bei drehen-
dem Rotor storend wirken. Aus der Anzahl der Rotorblatter und der Drehzahl des Rotors ergibt sich
die jeweilige Frequenz mit der wechselnde Lichtverhaltnisse im Schattenbereich auftreten konnen. Bei
den gegenwartigen AnlagengrofRen handelt es sich um niedrige Frequenzen im Bereich von ca. 0.5 bis
3 Hz. Die Bund-Lander-Arbeitsgemeinschaft fir Immissionsschutz (LAI) [1] hat die federfiihrend vom
staatlichen Umweltamt Schleswig unter Mitarbeit von Fachleuten, Gutachtern, Gewerbeaufsichtsam-
tern und Weiteren erarbeiteten Hinweise zur Ermittlung und Beurteilung der optischen Immissionen
von Windkraftanlagen, Aktualisierung 2019 (WKA-Schattenwurfhinweise) [1] im Jahr 2020 als Standard
anerkannt. Die WEA-Schattenwurf-Hinweise enthalten folgende Grenzwerte:

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

e Ein Schattenwurf bei Sonnenstanden unter 3 ° ist nicht zu bericksichtigen.

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

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

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

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

e Der Immissionsort empfangt Schatten aus allen Richtungen (,,Gewachshaus“-Modus)

Zyklische Lichtblitze / Discoeffekte sowie periodischer Schattenwurf sind Immissionen im Sinne des
Bundes-Immissionsschutzgesetzes [2]. Durch Verwendung mittelreflektierender Farben (z.B. RAL
7035-HR) und matten Glanzgraden gemafs DIN EN I1SO 2813:2015-02 kann Lichtblitzen vorgebeugt wer-
den.
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4 Beschreibung der geplanten Windenergieanlagen
4.1 Anlagenbeschreibung

Der Auftraggeber plant am Standort die Errichtung und den Betrieb von vier Windenergieanlagen des
Herstellers Nordex [6]. Nachfolgend werden die Eckdaten der geplanten WEA zusammengefasst:

Hersteller: Nordex

Anlagentyp: N175/6.X

Nabenhohe: 179.0 m zzgl. 1.8 m Fundamenterhéhung
Rotordurchmesser: 175.0m

Nennleistung: 7.000 kW

Maximale Blatttiefe [7]: 430m

Blatttiefe bei 90% Radius [7]: 1.34m

4.2 Position der geplanten Windenergieanlagen

Die Angaben zu den Koordinaten wurden vom Auftraggeber Gbermittelt [6]. Der nachfolgenden Ta-
belle 4.1 sind die Position und der Anlagentyp mit Nabenhohe der geplanten Windenergieanlagen zu
entnehmen.

Tabelle 4.1: Position der geplanten WEA [6]

Naben- Rotordurch- UTM ETRS89 Zone 32 Ijohe
w- i T héhe messer by
Nr. Auftraggeber P X [m] Y [m] NHN

[m] [m] (m]

W1 WEA 21 N175/6.X 180.8 175.0 400065 5879031 8
W2 WEA 22 N175/6.X 180.8 175.0 400185 5879371 8
w3 WEA 23 N175/6.X 180.8 175.0 400400 5878867 8
w4 WEA 24 N175/6.X 180.8 175.0 400806 5876664 7
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5 Vorbelastung

Am Standort befinden sich weitere WEA in Betrieb, welche als Vorbelastung Beriicksichtigung finden
mussen [6 - 6.3].

Anmerkung:

Die bestehenden WEA W15, W18, W20, W22, W28, W29 und W32 bis W40 verursachen an keinem
Immissionsort einen Beitrag zum Schattenwurf, siehe Anhang 2 (Gesamtmenge der max. mogl. Be-
schattung an Rezeptoren pro WEA). Daher kann auf eine Berlicksichtigung dieser Anlagen im Rahmen
der Berechnung der Gesamtbelastung verzichtet werden.

Die folgende Tabelle 5.1 fiihrt die Angaben zum Anlagentyp und Position der Bestandsanlagen auf.

Tabelle 5.1: Positionen der Bestandsanlagen am Standort [6 - 6.3]

T Rotordurch- Nabenhéhe UTM ETRS89 Zone 32 Hohe liber
NF. Typ messer (m X [m] Y [ml NN
[m] [m]
W5 N163/6.X 163.0 164.9 399993 5878680 8
w6 N163/6.X 163.0 164.9 400276 5878402 8
w7 N163/6.X 163.0 164.9 399910 5878315 9
w8 N163/6.X 163.0 164.9 400625 5878113 7
W9 N163/6.X 163.0 164.9 400280 5877925 9
W10 N163/6.X 163.0 164.9 399915 5877953 7
w11 N163/6.X 163.0 164.9 399477 5878107 7
W12 N163/6.X 163.0 164.9 399550 5877772 9
W13 N163/6.X 163.0 164.9 399831 5877574 7
W14 N163/6.X 163.0 164.9 400477 5877635 8
W15 N163/6.X 163.0 164.9 399486 5877337 8
W16 N163/6.X 163.0 164.9 400057 5877319 8
W17 N163/6.X 163.0 164.9 400498 5877172 7
W18 N163/6.X 163.0 164.9 399557 5876991 7
w19 N163/6.X 163.0 164.9 399979 5876907 7
W20 N163/6.X 163.0 164.9 399575 5876598 8
w21 N163/6.X 163.0 164.9 400394 5876607 6
w22 N163/6.X 163.0 164.9 399815 5876355 7
W23 N163/6.X 163.0 164.9 400191 5876324 6
W24 N163/6.X 163.0 164.9 400683 5876330 5
W25 N175/6.X 175.0 180.8 400528 5880111 7
W26 N175/6.X 175.0 180.8 400507 5880460 7
w27 N175/6.X 175.0 180.8 400487 5880813 7
W28 N175/6.X 175.0 180.8 400407 5881154 8
W29 N175/6.X 175.0 180.8 400218 5881831 7
W30 N175/6.X 175.0 180.8 400143 5880651 7
w31 N175/6.X 175.0 180.8 399960 5880951 7
W32 N175/6.X 175.0 180.8 399737 5881221 7
W33 N175/6.X 175.0 180.8 399534 5881506 6
W34 N175/6.X 175.0 180.8 400152 5881425 7
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We Rotordurch- Nabenhéhe UTM ETRS89 Zone 32 Hohe liber
N, Typ messer [m] X m] Y [ml NN
[m] [m]
W35 N175/6.X 175.0 180.8 399851 5881656 6
W36 E-82 E2 / 2.300 kW 82.0 108.4 401881 5881631 7
W37 E-82 E2 / 2.300 kW 82.0 108.4 402112 5881344 6
W38 E-82 E2 / 2.300 kW 82.0 108.4 402391 5881186 6
W39 E-82 E2 / 2.300 kW 82.0 108.4 402423 5880859 6
W40 E-82 E2 / 2.300 kW 82.0 108.4 402519 5880630 5
w41 BW 30 6.5 13.0 42.0 401293 5877097 6
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6 Einwirkungsbereich der Windenergieanlagen und Immissionsorte

Als reprasentative, kritische Immissionsorte wurden die nachstgelegenen Bebauungen gewahlt. Laut
den WEA-Schattenwurf-Hinweisen des Landerausschusses fiir Immissionsschutz (LAl) [1] sind malgeb-
liche Immissionsorte u.a.:

e Wohnrdaume

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

e Unterrichtsrdume in Schulen, Hochschulen und dhnlichen Einrichtungen

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

Die nachstgelegenen Bebauungen, welche diese Kriterien erfiillen, sind der nachfolgenden Abbildung
6.1 sowie der Tabelle 6.1 zu entnehmen. Es wurden insgesamt 36 Immissionsorte untersucht und be-
ricksichtigt. Eine Standortbesichtigung wurde am 10.12.2025 durchgefiihrt.

Hinweis:

Es ist zu berticksichtigen, dass aufgrund des Umfangs der schutzwirdigen Adressen im Einwirkungsbe-
reich der geplanten WEA im Folgenden entlang groRerer StralRenzlige und Siedlungsblocke lediglich
die relevanten Grenzbereiche mathematisch genauer berechnet und dargestellt sind um den Ubergang
zwischen ,,Uberschritten Grenzwert” und ,,nicht Gberschrittener Grenzwert” aufzulésen [8]. Sémtliche
weitere schutzwirdige Adressen, welche sich dariiber hinaus eindeutig innerhalb der kritischen Fla-
chen (= Uberschrittene Grenzwerte!) befinden, missen selbstverstandlich mit geschitzt und zusatzlich
in die notwendige Abschaltvorrichtung (siehe Zusammenfassung!) einprogrammiert werden. Dem An-
hang 1 sind hierzu detaillierte Kartenabbildungen angefiigt.
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Abbildung 6.1: Einwirkungsbereich der neu geplanten WEA und Lage der Schattenrezeptoren, Kartenmaterial [3]

A =neu geplante WEA, (O= Schattenimmissionsort
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Die Lage und Bezeichnung der Immissionsorte sind in Tabelle 6.1 zusammengefasst.

Tabelle 6.1: Immissionsorte

UTM ETRS89 Zone 33 Hohe
Nr. Immissionsort tiber
X [m] Y [m] NHN [m]
101 Alter Brunsel 22, Rhauderfehn 401989 5878608 6
102 Im Eichengrund 20, Surwold 401431 5877261 6
103 Im Eichengrund 20a, Surwold 401480 5877191 6
104 Im Eichengrund 21a, Surwold 401469 5877135 6
105 Im Eichengrund 21, Surwold 401437 5877145 6
106 Schulstr. Gebdude am Bockhorster See, Bockhorst 402151 5876136 6
107 Schulstr. 55, Bockhorst 401938 5876013 6
108 Am Tief 24, Bockhorst 401758 5876167 6
109 Grenzweg 2, Bockhorst 401924 5875854 6
1010 Umlanderwiek links 178a, Papenburg 398167 5878609 6
1011 Johann-Bunte-StraRe 176, Papenburg ATP Verwaltungsgebaude 399692 5879074 8
1012 Johann-Bunte-StraRe 176, Papenburg Prifstandgebadude 399758 5879136 9
1013 Johann-Bunte-StraRRe 176, Papenburg Werkstattgebaude 399759 5879226 8
1014 Johann-Bunte-StraRe 176, Papenburg Sommerwerkstatten 399647 5879158 8
1015 Johann-Bunte-StraBe 176, Papenburg (weiteres Gebaude) 399623 5879070 8
1016 Johann-Bunte-StraRe 176, Papenburg (weiteres Gebaude) 399821 5879199 8
1017 Johann-Bunte-StraBe 176, Papenburg (weiteres Gebaude) 399810 5879252 8
1018 Johann-Bunte-StraRBe 176, Papenburg (weiteres Gebaude) 399862 5879231 8
1019 Im Eichengrund 12, Surwold 401701 5876383 6
1020 Im Eichengrund 13, Surwold 401779 5876314 6
1021 Lichtenburg links 96, Papenburg 398467 5880291 6
1022 Luchtenburg links 97, Papenburg 398474 5880258 6
1023 Lichtenburg links 97a, Papenburg 398497 5880276 6
1024 Luchtenburg links 98, Papenburg 398491 5880240 6
1025 Lichtenburg links 99, Papenburg 398493 5880216 6
1026 Lichtenburg rechts 91, 91a, Papenburg 398428 5880217 5
1027 Liichtenburg rechts 92, Papenburg 398436 5880201 5
1028 Lichtenburg rechts 93, Papenburg 398443 5880187 5
1029 Luchtenburg rechts 94-94c, Papenburg 398441 5880159 5
1030 Lichtenburg rechts 94d-94i, Papenburg 398460 5880149 5
1031 Brunzeler StralRe 6, Rhauderfehn 402194 5879798 5
1032 Brunzeler Stralle 8, Rhauderfehn 401758 5879797 5
1033 Brunzeler Strafle 11, Rhauderfehn 401840 5879752 5
1034 Brunzeler Strafle 13, Rhauderfehn 401718 5879721 5
1035 RehstralRe 1a, Rhauderfehn 402228 5878553 5
1036 SchulstrafRe 54, Surwold 402347 5876424 6
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7 Rechenergebnisse und Beurteilungen

In den nachfolgenden Tabellen sind die Ergebnisse der Analyse der Vor-, Zusatz- und Gesamtbelastung
an den untersuchten Immissionsorte (beachte Hierzu den Hinweis in Kapitel 6!) dargestellt.

Uberschreitungen der Grenzwerte sind fett gekennzeichnet. Im Anhang befinden sich die Berech-
nungsausdrucke. Die Angabe zu der meteorologisch wahrscheinlichen Beschattungsdauer ist fir die
Genehmigung eines Vorhabens nicht relevant, kann jedoch Betreibern, Betroffenen und Behérden ei-
nen Eindruck Gber die zu erwartende tatsachliche Schattenwurfbelastung an den Immissionsorten ge-
ben. Hierzu wurden die Sonnenscheinwahrscheinlichkeit der Wetterstation Eelde [4] und eine repra-
sentative Windverteilung vom Standort [6] herangezogen.

7.1 Vorbelastung

Tabelle 7.1: Analyseergebnisse Vorbelastung

Vorbelastung
Met. wahr-
Astron. max. mogl. Beschattungs- scheinliche
dauer Beschat-
tungsdauer
Nr. Immissionspunkte
Schatten- Max.
Gesamt- Max. Schat-
X tage Schatten- .
dauer in in Tage/ daver. in tendauer in
std/ Jahr | '" '8¢ ! Std. / Jahr
/ Jahr Std/ Tag /
101 Alter Brunsel 22, Rhauderfehn 19:00 61 0:26 3:38
102 Im Eichengrund 20, Surwold 217:15 343 1:06 40:32
103 Im Eichengrund 20a, Surwold 200:51 346 1:01 38:07
104 Im Eichengrund 21a, Surwold 189:16 316 1:06 36:19
105 Im Eichengrund 21, Surwold 199:35 330 1:09 37:46
106 Schulstr. Gebaude am Bockhorster See, Bockhorst 11:30 35 0:25 2:33
107 Schulstr. 55, Bockhorst 35:21 78 0:48 7:54
108 Am Tief 24, Bockhorst 42:37 86 0:52 9:34
109 Grenzweg 2, Bockhorst 34:36 68 0:47 7:51
1010 Umlanderwiek links 178a, Papenburg 29:32 94 0:27 4:49
1011 Johann-Bunte-StraRe 176, P"apenburg ATP Verwaltungs- 219:43 163 1:48 24:33
gebaude = = =
1012 Johann-Bunte-StraRe 17“6, Papenburg Priifstandge- 241:54 141 2:22 25:08
baude — = =
1013 Johann-Bunte-StraRe 17“6, Papenburg Werkstattge- 200:38 119 2:24 19:13
baude = = =
1014 Johann-Bunte-StraRe 176, ianpenburg Sommerwerkstat- 170:54 141 1:45 18:19
1015 Johann-Bunte-StraRe 17"6, Papenburg (weiteres Ge- 195:42 167 1:44 21:40
baude) = = =
1016 Johann-Bunte-StraRe 17“6, Papenburg (weiteres Ge- 228:45 122 2:46 22:00
baude) - = =
1017 Johann-Bunte-Stralle 17"6, Papenburg (weiteres Ge- 192:52 110 2:35 17:48
baude) = = =
1018 Johann-Bunte-StraRe 17"6, Papenburg (weiteres Ge- 204:21 112 241 19:04
baude) = = =
1019 Im Eichengrund 12, Surwold 61:52 136 0:42 12:50
1020 Im Eichengrund 13, Surwold 55:15 130 0:43 11:33
1021 Lichtenburg links 96, Papenburg 32:41 102 0:26 8:20
1022 Lichtenburg links 97, Papenburg 37:50 121 0:26 9:29
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Vorbelastung
Met. wahr-
Astron. max. mogl. Beschattungs- scheinliche
dauer Beschat-
tungsdauer
Nr. Immissionspunkte
Schatten- Max.
Gesamt- Max. Schat-
X tage Schatten- .
dauer in in Tage/ dauer. in tendauer in
std/ Jahr | 'M '8¢ ! Std. / Jahr
/ Jahr Std/ Tag /

1023 Lichtenburg links 97a, Papenburg 38:54 123 0:27 9:44
1024 Lichtenburg links 98, Papenburg 40:31 120 0:27 10:05
1025 Lichtenburg links 99, Papenburg 40:47 116 0:27 10:06
1026 Lichtenburg rechts 91, 91a, Papenburg 36:23 119 0:25 9:07
1027 Lichtenburg rechts 92, Papenburg 38:02 117 0:25 9:28
1028 Lichtenburg rechts 93, Papenburg 38:49 116 0:26 9:3
1029 Lichtenburg rechts 94-94c, Papenburg 38:26 111 0:25 9:32
1030 Luchtenburg rechts 94d-94i, Papenburg 38:31 110 0:26 :33
1031 Brunzeler StralRe 6, Rhauderfehn 22:25 73 0:24 5:03
1032 Brunzeler StralRe 8, Rhauderfehn 58:52 132 0:33 12:31
1033 Brunzeler StraRe 11, Rhauderfehn 52:16 128 0:30 11:04
1034 Brunzeler StraRe 13, Rhauderfehn 55:59 118 0:35 11:52
1035 RehstralRe 1a, Rhauderfehn 8:24 29 0:22 1:33
1036 SchulstralRe 54, Surwold 8:11 30 0:22 1:35
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7.2 Zusatzbelastung
Tabelle 7.2: Analyseergebnisse Zusatzbelastung
Zusatzbelastung
Met. wahr-
Astron. max. mogl. Beschattungs- scheinliche
dauer Beschat-
tungsdauer
Nr. Immissionspunkte
G t Schatten- Max. Maox. Schat
esamt- tage Schatten- ax. schat-
dauer in in Tage/ daver. in tendauer in
std/Jahr | 'M '38€ ! Std. / Jahr
/ Jahr Std/ Tag /
101 Alter Brunsel 22, Rhauderfehn 11:31 34 0:25 2:33
102 Im Eichengrund 20, Surwold 44:36 73 0:47 7:09
103 Im Eichengrund 20a, Surwold 40:30 67 0:47 7:18
104 Im Eichengrund 21a, Surwold 42:23 66 0:49 7:55
105 Im Eichengrund 21, Surwold 45:16 69 0:50 8:20
106 Schulstr. Gebdude am Bockhorster See, Bockhorst 20:50 56 0:29 4:45
107 Schulstr. 55, Bockhorst 33:14 69 0:34 6:39
108 Am Tief 24, Bockhorst 44:02 76 0:40 8:57
109 Grenzweg 2, Bockhorst 7:29 29 0:19 1:22
1010 Umldnderwiek links 178a, Papenburg 0:00 0 0:00 0:00
1011 Johann-Bunte-StraRe 176, Fiapenburg ATP Verwal- 259:02 209 1:38 57:07
tungsgebaude = =
1012 Johann-Bunte-StraRe 17"6, Papenburg Priifstandge- 290:25 227 1:48 59:45
baude = = =
1013 Johann-Bunte-Stralle 17.§, Papenburg Werkstattge- 265:08 219 1:44 52:23
baude = = =
1014 Johann-Bunte-StraRe 17?, Papenburg Sommerwerk- 214:12 997 1:25 45:10
statten - - -
1015 Johann-Bunte-StraRe 17"6, Papenburg (weiteres Ge- 223:54 206 12 50:00
biude) = = =
1016 Johann-Bunte-StralRe 17"6, Papenburg (weiteres Ge- 266:13 182 2:03 50:29
baude) = =
1017 Johann-Bunte-StraRe 17“6, Papenburg (weiteres Ge- 293:10 217 2:06 54:54
baude) = = _
1018 Johann-Bunte-StraRe 17"6, Papenburg (weiteres Ge- 277:43 178 2:2 47:38
baude) = == —
1019 Im Eichengrund 12, Surwold 58:46 115 0:44 12:52
1020 Im Eichengrund 13, Surwold 52:49 108 141 11:30
1021 Luchtenburg links 96, Papenburg 0:00 0 0:00 0:00
1022 Luchtenburg links 97, Papenburg 0:00 0 0:00 0:00
1023 Lichtenburg links 97a, Papenburg 0:00 0 0:00 0:00
1024 Lichtenburg links 98, Papenburg 8:03 29 0:22 1:16
1025 Lichtenburg links 99, Papenburg 8:06 29 0:22 1:17
1026 Lichtenburg rechts 91, 91a, Papenburg 0:00 0 0:00 0:00
1027 Lichtenburg rechts 92, Papenburg 0:00 0:00 0:00
1028 Lichtenburg rechts 93, Papenburg 0:00 0 0:00 0:00
1029 Lichtenburg rechts 94-94c, Papenburg 0:00 0 0:00 0:00
1030 Lichtenburg rechts 94d-94i, Papenburg 7:57 28 0:22 1:16
1031 Brunzeler StraRe 6, Rhauderfehn 0:00 0 0:00 0:00
1032 Brunzeler StralRe 8, Rhauderfehn 31:09 95 0:26 5:35
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Zusatzbelastung
Met. wahr-
Astron. max. mogl. Beschattungs- scheinliche
dauer Beschat-
tungsdauer
Nr. Immissionspunkte
Schatten- Max.

Gesamt- Max. Schat-

X tage Schatten- .
dauer in in Tage/ daver. in tendauer in
std/Jahr | 'M '38€ ! Std. / Jahr

/ Jahr Std/ Tag /
1033 Brunzeler StraRe 11, Rhauderfehn 20:47 65 0:25 3:48
1034 Brunzeler StraRe 13, Rhauderfehn 32:55 95 0:28 6:03
1035 RehstralRe 1a, Rhauderfehn 8:34 30 0:22 1:53
1036 SchulstralRe 54, Surwold 12:17 36 0:26 2:44
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7.3 Gesamtbelastung
Tabelle 7.3: Analyseergebnisse Gesamtbelastung
Gesamtbelastung
Met. wahr-
Astron. max. mogl. Beschattungs- scheinliche
dauer Beschat-
tungsdauer
Nr. Immissionspunkte
Gesamt Schatten- Max. Max. Schat
esam tage Schatten- ) .
dauer in in Tage/ daver. in tendauer in
std/Jahr | 'M '38€ ! Std. / Jahr
/ Jahr Std/ Tag /
101 Alter Brunsel 22, Rhauderfehn 30:31 95 0:26 6:10
102 Im Eichengrund 20, Surwold 259:22 343 1:24 47:15
103 Im Eichengrund 20a, Surwold 239:19 346 1:20 44:56
104 Im Eichengrund 21a, Surwold 228:38 323 1:21 43:34
105 Im Eichengrund 21, Surwold 242:38 336 1:2 45:34
106 Schulstr. Gebdude am Bockhorster See, Bockhorst 32:20 91 0:29 7:17
107 Schulstr. 55, Bockhorst 68:35 147 0:48 14:31
108 Am Tief 24, Bockhorst 86:39 162 :52 18:28
109 Grenzweg 2, Bockhorst 42:05 97 :47 9:12
1010 Umldnderwiek links 178a, Papenburg 29:32 94 0:27 4:49
1011 Johann-Bunte-StraRe 176, Fiapenburg ATP Verwal- 478:45 365 1:48 81:26
tungsgebaude - =
1012 Johann-Bunte-StraRe 17"6, Papenburg Priifstandge- 532:19 365 2:22 84:37
baude = =
1013 Johann-Bunte-Stralle 17.§, Papenburg Werkstattge- 465:46 337 2:24 71:22
baude - = -
1014 Johann-Bunte-StralRe 17(5, Papenburg Sommerwerk- 385:06 362 1:45 63:18
statten - -
1015 Johann-Bunte-StraRe 17"6, Papenburg (weiteres Ge- 419:36 365 1:44 71:27
biude) — —
1016 Johann-Bunte-StralRe 17"6, Papenburg (weiteres Ge- 494:58 301 2:46 72:14
baude) —
1017 Johann-Bunte-StraRe 17“6, Papenburg (weiteres Ge- 486:02 325 2:35 72:27
baude) - = -
1018 Johann-Bunte-StraRe 17"6, Papenburg (weiteres Ge- 482:04 286 241 66:27
baude) - =
1019 Im Eichengrund 12, Surwold 120:31 188 0:54 25:37
1020 Im Eichengrund 13, Surwold 108:04 180 :51 23:00
1021 Luchtenburg links 96, Papenburg 32:41 102 0:26 8:19
1022 Luchtenburg links 97, Papenburg 37:50 121 0:26 9:27
1023 Lichtenburg links 97a, Papenburg 38:54 123 0:27 9:43
1024 Lichtenburg links 98, Papenburg 48:34 149 0:27 11:20
1025 Lichtenburg links 99, Papenburg 48:53 145 0:27 11:22
1026 Lichtenburg rechts 91, 91a, Papenburg 36:23 119 0:25 9:05
1027 Luchtenburg rechts 92, Papenburg 38:02 117 0:25 9:26
1028 Lichtenburg rechts 93, Papenburg 38:49 116 0:26 9:37
1029 Luchtenburg rechts 94-94c, Papenburg 38:26 111 0:25 9:31
1030 Lichtenburg rechts 94d-94i, Papenburg 46:28 138 0:26 10:47
1031 Brunzeler StraRe 6, Rhauderfehn 22:25 73 0:24 5:02
1032 Brunzeler StralRe 8, Rhauderfehn 90:01 227 0:33 18:03
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Gesamtbelastung
Met. wahr-
Astron. max. mogl. Beschattungs- scheinliche
dauer Beschat-
tungsdauer
Nr. Immissionspunkte
Schatten- Max.
Gesamt- Max. Schat-
X tage Schatten- .
dauer in in Tage/ daver. in tendauer in
std/Jahr | 'M '38€ ! Std. / Jahr
/ Jahr Std/ Tag /
1033 Brunzeler StraBe 11, Rhauderfehn 73:03 193 0:30 14:50
1034 Brunzeler StraRe 13, Rhauderfehn 88:54 213 0:35 17:52
1035 RehstralRe 1a, Rhauderfehn 16:58 59 0:22 3:26
1036 SchulstralRe 54, Surwold 20:28 66 0:26 4:19

Der Grenzwert fiir die astronomisch maximal moégliche Schattenwurfdauer von 30 Stunden pro Jahr
und/oder 30 Minuten pro Tag der Gesamtbelastung wird an den mathematisch beurteilten Immissi-
onsorten 101 - 109, 1011 - 1030 und 1032 - 1034 (berschritten.

Der Grenzwert fiir die meteorologisch wahrscheinliche Beschattungsdauer in Stunden / Jahr wird an
30 mathematisch beurteilten Immissionsorten liberschritten.
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8 Zusammenfassung

Fiir das Genehmigungsverfahren nach dem BImSchG [2] ist der Nachweis der Einhaltung der gesetzli-
chen Grenzwerte fir die Schattenwurfimmissionen zu fiihren. GemalR den Hinweisen zur Ermittlung
und Beurteilung der optischen Immissionen von Windenergieanlagen des Landerausschusses fir Im-
missionsschutz [1] darf eine Belastung von 30 Stunden im Jahr oder 30 Minuten pro Tag nicht iber-
schritten werden.

Die durchgefiihrten Berechnungen kommen zu dem Ergebnis, dass bei der Gesamtbelastung der
Grenzwert fiir die astronomisch maximal mogliche Schattenwurfdauer von 30 Stunden pro Jahr
und/oder 30 Minuten pro Tag an den mathematisch beurteilten Immissionsorten 101 -109, 1011 - 1030
und 1032 - 1034 (iberschritten wird.

Fir die Immissionsorte 102 - 105, 107 - 109, 1011 - 1030 und 1032 - 1034 gilt, dass aufgrund der beste-
henden Vorbelastung und der dadurch ausgeschopften Grenzwerte die geplanten Anlagen an diesen
Immissionsorten keinen zusatzlichen Beitrag zur Schattenwurfbelastung im Hinblick auf den jeweils
Uberschrittenen Richtwert verursachen dirfen.

Die Immissionsorte 101 - 109, 1011 - 1020, 1024, 1025, 1030 und 1032 - 1036 befinden sich im Einwir-
kungsbereich der geplanten Zusatzbelastung.

Die Rotorschattenwurfdauer muss unter anderem an den folgenden mathematisch beurteilten Immis-
sionsorten 101 - 109, 1011 - 1020, 1024, 1025, 1030 und 1032 - 1034 durch den Einsatz eines Schatten-
wurfabschaltmoduls entsprechend der vorgenannten Empfehlungen begrenzt werden. Dieses Modul
schaltet die WEA ab, wenn an den relevanten Immissionsorten die vorgegebenen Grenzwerte erreicht
sind. Dabei ist zu bericksichtigen, dass eine etwaige Beschattungsdauer durch eine ggf. vorliegende
Vorbelastung auch dieser vorbehalten ist. Einer Neuplanung steht an diesen Immissionsorten somit
lediglich das verbliebene Beschattungskontingent bis zur Ausschépfung der Grenzwerte zur Verfligung.

Daruber hinaus sind samtliche weitere schutzwirdige Adressen, welche sich innerhalb der kritischen
Flachen (= Gberschrittene Grenzwerte!) befinden, zu schiitzen und zusatzlich in die notwendige Ab-
schaltvorrichtung einzuprogrammieren (siehe hierzu die Abbildungen im Anhang 1!).

Da der Grenzwert von 30 Stunden pro Kalenderjahr auf Grundlage der astronomisch moglichen Be-
schattung entwickelt wurde, ist fiir die Schattenwurfabschaltautomatik der Wert fiir die tatsachliche,
meteorologische Schattendauer von 8 Stunden pro Kalenderjahr zu beriicksichtigen. Ferner ist der Tat-
sache Rechnung zu tragen, dass sich die Zeitpunkte flir den Schattenwurf jedes Jahr leicht verschieben.
Hier muss die Abschaltung auf dem realen Sonnenstand basieren.

Die Genehmigung sollte mit der Auflage eines Einsatzes eines Schattenwurfabschaltmoduls erteilt wer-
den.
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9 Abschaltzeiten der geplanten WEA

Zur Einhaltung oder Nicht-Uberschreitung der zuldssigen Grenzwerte [1] der astronomisch méglichen
Beschattungsdauer (30 Stunden pro Jahr bzw. 30 Minuten pro Tag) durch die Gesamtbelastung an den
Immissionsorten wurde ein Abschaltkonzept erarbeitet. Der Immissionsbeitrag wird durch die Abschal-
tung der Neuanlagen zu bestimmten Zeiten so weit herabgesetzt, dass der Grenzwert der taglichen
und/oder jahrlichen astronomisch maximal moglichen Beschattungsdauer an den lberschrittenen Im-
missionsorten nicht mehr bzw. nicht weiter iberschritten wird.

Die folgende Tabelle 9.1 stellt die resultierende Abschaltdauern sowie die verbliebenen Beschattungs-
stunden fiir die relevanten, geplanten WEA dar. Den Tabellen ist zu entnehmen, dass zur Einhaltung
der Grenzwerte die geplanten WEA mit einer entsprechenden, in Kapitel 8 beschriebenen, Abschalt-
vorrichtung zu versehen sind.

Die Angaben zu den Abschaltzeiten sind fir die Genehmigung eines Vorhabens nicht relevant, konnen
jedoch Betreibern, Betroffenen und Behorden einen Eindruck iber die zu erwartenden Abschaltzeiten
der geplanten WEA geben.

Tabelle 9.1: Beschattungs- und Abschaltdauer (iber alle Immissionsorte durch die Zusatzbelastung in
Stunden pro Jahr

Schattenwurf- e D e Max. mogliche Beschat- Erwartete
dauer Schattenabschal- tung an Erwarteter Schattenab-
W-Nr. T e Rezeptoren (inkl. Ab- Schattenwurf schaltung
schaltung) [%] [Stunden /
[Stunden/ Jahr] [Stunden/ Jahr] [Stunden/ Jahr] Jahr]
W1 790:35 790:10 0:25 19.7 155:40
W2 305:43 304:59 0:44 219 66:48
W3 346:09 334:18 11:51 16.1 53:50
W4 228:52 212:01 16:51 19.8 41:59
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10 Abkiirzungs- und Symbolverzeichnis

Abkiirzung | Bedeutung

Abb. Abbildung

Astron. Astronomisch

Bez. Bezeichnung

GK GauB —Kriiger

GPS Global Positioning System
Hz Hertz

10 Immissionsort

Max Maximal

Met Meteorologisch

NHN Normalh&hennull

Nr. Nummer

oT Ortsteil

Std. Stunden

UTM Universal Transverse Mercator
WEA Windenergieanlage
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Anhang 1 / Ubersichtskarte(n) der Gesamtbelastung mit Iso-Schattenlinien

2306_Papenburg I17-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de
Berechnet:
23.03.2026 16:40/4.2.285

SHADOW - Karte

Berechnung: GB

Stunden/Jahr, Astron.max.magl.

0 Stunden
30 Stunden

Stunden/Jahr, Astron.max.mogl.

0.1 - <30.0 Stunden
© 30,0 - <=2,000.0 Stunden

0 500 1000 1500 2000 m
Karte: EMD OpenStreetMap , MaBstab 1:40,000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 400,919 Nord: 5,878,672
A Neue WEA X Existierende WEA (¢ Schattenrezeptor
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2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de
Berechnet:
23.03.2026 16:40/4.2.285
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Berechnung: GB
' Rl W B , 3 -
¢ | ; ' ) h Stunden/Jahr, Astron.max.mégl.

|
1

| —_— 30

Stunden/Jahr, Astron.max.mogl.

0.1-<30.0

’ﬂ?ﬁfi

. - P
F‘ ‘
T —

w2 )
~—_ !

wi
ws

1

W5

.’ 4
i

4

=l
-
]
{
-
]
r
:
f
.

|
]
F

L v

0 250 500 750 1000m
Karte: EMD OpenStreetMap , MaBstab 1:15,000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 401,371 Nord: 5,879,628
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Hohe der Schattenkarte: Hohenraster-Objekt: Niedersachsen_Elevation_Model_20km_x_20km.wpg (26)
Zeitschritt: 4 Minuten, Schrittweite: 14 Tag(e), Kartenauflésung: 30 m, Sichtbarkeit Auflésung: 15 m, Augenhdhe: 1.5 m
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Projekt: Lizenzierter Anwender:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum
Christian Gloy / christian.gloy@i17-wind.de
Berachnet:
23.03.2026 16:40/4.2.285
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Hohe der Schattenkarte: Hohenraster-Objekt: Niedersachsen_Elevation_Model_20km_x_20km.wpg (26)
Zeitschritt: 4 Minuten, Schrittweite: 14 Tag(e), Kartenauflésung: 30 m, Sichtbarkeit Auflésung: 15 m, Augenhohe: 1.5 m
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2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum
Christian Gloy / christian.gloy@i17-wind.de
23.03.2026 16:40/4.2.285
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Hohe der Schattenkarte: Hohenraster-Objekt: Niedersachsen_Elevation_Model_20km_x_20km.wpg (26)
Zeitschritt: 4 Minuten, Schrittweite: 14 Tag(e), Kartenauflésung: 30 m, Sichtbarkeit Aufldsung: 15 m, Augenhdhe: 1.5 m
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Projekt: Lizenzierter Anwender:
2306_Papenburg I17-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de
Berechnet:
23.03.2026 16:40/4.2.285

SHADOW - Karte

Berechnung: GB
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Hohe der Schattenkarte: Hohenraster-Objekt: Niedersachsen_Elevation_Model_20km_x_20km.wpg (26)
Zeitschritt: 4 Minuten, Schrittweite: 14 Tag(e), Kartenauflosung: 30 m, Sichtbarkeit Auflésung: 15 m, Augenhéhe: 1.5 m
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2306_Papenburg I17-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de
Berechnet:
23.03.2026 16:40/4.2.285

SHADOW - Karte
Berechnung: GB
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Hohe der Schattenkarte: Héhenraster-Objekt: Niedersachsen_Elevation_Model_20km_x_20km.wpg (26)
Zeitschritt: 4 Minuten, Schrittweite: 14 Tag(e), Kartenaufiésung: 30 m, Sichtbarkeit Auflésung: 15 m, Augenhéhe: 1.5 m
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2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum
Ch‘risﬁa'n Gloy / christian.gloy@i17-wind.de
23.03.2026 16:40/4.2.285

SHADOW - Karte

Berechnung: GB
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A Neue WEA X Existierende WEA (s Schattenrezeptor

Héhe der Schattenkarte: Héhenraster-Objekt: Niedersachsen_Elevation_Model_20km_x_20km.wpg (26)
Zeitschritt: 4 Minuten, Schrittweite: 14 Tag(e), Kartenauflésung: 30 m, Sichtbarkeit Aufldsung: 15 m, Augenhdhe: 1.5 m
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2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum
Christian Gloy / christian.gloy@i17-wind.de
23.03.2026 16:40/4.2.285
SHADOW - Karte
Berechnung: GB
_\',.'o"'/ Max. Minuten an einem Tag,
i Astron.max.mogl.
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Karte: EMD OpenStreetMap , MaBstab 1:15,000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 399,029 Nord: 5,879,372
A Neue WEA X Existierende WEA & Schattenrezeptor

Héhe der Schattenkarte: Héhenraster-Objekt: Niedersachsen_Elevation_Model_20km_x_20km.wpg (26)
Zeitschritt: 4 Minuten, Schrittweite: 14 Tag(e), Kartenauflésung: 30 m, Sichtbarkeit Aufldsung: 15 m, Augenhdhe: 1.5 m
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I Wind

Anhang 2 / Vorbelastung: Hauptergebnis

Projekt: Lizenzierter Anwender:
2306_Papenburg I17-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@il17-wind.de
Berechnet:
_ 23.03.2026 16:27/4.2.285
SHADOW - Hauptergebnis
Berechnung: VB
Annahmen fiir Schattenwurfberechnung

Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt * * W29 X
Siehe WEA-Tabelle W3-\’N3?N3 - %55 -
Minimale relevante Sonnenhdhe lber Horizont 30 W32 w28 : whe
Tage zwischen Berechnungen 1 Tag(e) ' :W31. W27 = 39
Berechnungszeitsprung 1 Minuten W30 A W40
@ K26
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [EELDE] 1030’ W25 & I
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez = " 243031 2
1.36 2.51 3.14 5.11 6.79 5.48 5.64 550 4.24 3.12 1.82 0.96 2 1034 }
Betriebsstunden ermittelt aus WEA in Berechnung und Windverteilung: @I--IIOIS . T
Windverteilung O x . @(-8
Betriebsdauer je Sektor ~ 1010 X L. ' 101035 '
N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe | * . ;(V*
324 462 480 757 527 405 598 1,214 1,357 943 830 585 8,484 %\;;'Wlw we
4 2
Monatliche Aggregation der met. wahrsch. Reduzierung X w3 Wi4
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie bt >|¥V1 w W17 =
Eine WEA wird nicht berticksichtigt, wenn sie von keinem Teil der w1 WOSH
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf \ x WiR O g
den folgenden Annahmen: X mo* W1 @ 1036
DHM: Hohenraster-Objekt: Niedersachsen_Elevation_Model_20km_x_20km.w \ W2:W23 W24 - }1020'
Rasterauflosung: 1.0 m Y8706
(C) OpenStreetMap contributors, Data OpenStreetMap and contH88tors, ODbL

Alle Koordinatenangaben in: MaBstab 1:75,000

UTM (north)-ETRS89 Zone: 32 X Existierende WEA (s Schattenrezeptor
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Aktuell Hersteller Typ Nenn- leistung Rotordurch-  NH Beschatt.- U/min
messer Bereich
[m] [kw] [m] [m] [m] [U/min]
1 399,993 5,878,680 8.3 W5 Nein NORDEX N163/6.X-7,000 7,000 163.0 1649 1,784 10.1
2 400,276 5,878,402 8.0 W6 Nein NORDEX N163/6.X-7,000 7,000 163.0 1649 1,784 10.1
3 399,910 5,878,315 9.1 W7 Nein NORDEX N163/6.X-7,000 7,000 163.0 1649 1,784 10.1
4 400,625 5,878,113 7.4 W8 Nein NORDEX N163/6.X-7,000 7,000 163.0 1649 1,784 10.1
5 400,280 5,877,925 8.5 W9 Nein NORDEX N163/6.X-7,000 7,000 163.0 1649 1,784 10.1
6 399,915 5,877,953 7.0 W10 Nein NORDEX N163/6.X-7,000 7,000 163.0 1649 1,784 10.1
7 399,477 5,878,107 7.3 Wil Nein NORDEX N163/6.X-7,000 7,000 163.0 1649 1,784 10.1
8 399,550 5,877,772 8.5 W12 Nein NORDEX N163/6.X-7,000 7,000 163.0 1649 1,784 10.1
9 399,831 5,877,574 6.6 W13 Nein NORDEX N163/6.X-7,000 7,000 163.0 1649 1,784 10.1
10 400,477 5,877,635 8.2 W14 Nein NORDEX N163/6.X-7,000 7,000 163.0 164.9 1,784 10.1
11 399,486 5,877,337 7.6 W15 Nein NORDEX N163/6.X-7,000 7,000 163.0 1649 1,784 10.1
12 400,057 5,877,319 7.7 W16 Nein NORDEX N163/6.X-7,000 7,000 163.0 1649 1,784 10.1
13 400,498 5,877,172 6.8 W17 Nein NORDEX N163/6.X-7,000 7,000 163.0 1649 1,784 10.1
14 399,557 5,876,991 6.8 W18 Nein NORDEX N163/6.X-7,000 7,000 163.0 1649 1,784 10.1
15 399,979 5,876,907 6.8 W19 Nein NORDEX N163/6.X-7,000 7,000 163.0 1649 1,784 10.1
16 399,575 5,876,598 7.5 W20 Nein NORDEX N163/6.X-7,000 7,000 163.0 1649 1,784 10.1
17 400,394 5,876,607 5.8 W21 Nein NORDEX N163/6.X-7,000 7,000 163.0 1649 1,784 10.1
18 399,815 5,876,355 6.6 W22 Nein NORDEX N163/6.X-7,000 7,000 163.0 1649 1,784 10.1
19 400,191 5,876,324 5.5 W23 Nein NORDEX N163/6.X-7,000 7,000 163.0 1649 1,784 10.1
20 400,683 5,876,330 5.4 W24 Nein NORDEX N163/6.X-7,000 7,000 163.0 1649 1,784 10.1
21 400,528 5,880,111 6.5 W25 Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8 1,913 10.8
22 400,507 5,880,460 6.8 W26 Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8 1,913 10.8
23 400,487 5,880,813 6.5 W27 Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8 1,913 10.8
24 400,407 5,881,154 7.9 W28 Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8 1,913 10.8
25 400,218 5,881,831 7.2 W29 Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8 1,913 10.8
26 400,143 5,880,651 7.1 W30 Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8 1,913 10.8
27 399,960 5,880,951 6.9 W31 Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8 1,913 10.8
28 399,737 5,881,221 6.6 W32 Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8 1,913 10.8
29 399,534 5,881,506 5.8 W33 Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8 1,913 10.8
30 400,152 5,881,425 6.8 W34 Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8 1,913 10.8
31 399,851 5,881,656 6.4 W35 Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8 1,913 10.8
32 401,881 5,881,631 6.6 W36 Ja ENERCON E-82 E2 TES-2,300 2,300 82.0 1084 1,601 18.0
(Fortsetzung nachste Seijte)...
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I Wind

Projekt:
2306_Papenburg

SHADOW - Hauptergebnis
Berechnung: VB
...(Fortsetzung von vorheriger Seite)

Lizenzierter Anwender:
I17-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de
Berechnet:

23.03.2026 16:27/4.2.285

WEA-Typ Schattendaten
Ost Nord Z Beschreibung Aktuell Hersteller Typ Nenn- leistung Rotordurch-  NH Beschatt.- U/min
messer Bereich
[m] (kw] [m] [m] [m]  [U/min]
33 402,112 5,881,344 6.1 W37 Ja ENERCON E-82 E2 TES-2,300 2,300 82.0 1084 1,601 18.0
34 402,391 5,881,186 6.3 W38 Ja ENERCON E-82 E2 TES-2,300 2,300 82.0 108.4 1,601 18.0
35 402,423 5,880,859 5.7 W39 Ja ENERCON E-82 E2 TES-2,300 2,300 82.0 108.4 1,601 18.0
36 402,519 5,880,630 5.3 W40 Ja ENERCON E-82 E2 TES-2,300 2,300 82.0 1084 1,601 18.0
37 401,293 5,877,097 5.5 W41 Nein Aircon 30S-30 30 13.0 42.0 252 57.0
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hohe Hohe Neigung des Ausrichtungsmodus Augenhéhe (ZVI) U.Gr.
u.Gr.  Fensters
[(m] [m] [m] [m] (°] [m]
A IO1 401,989 5878608 56 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
B 102 401,431 5877,261 59 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
cIOo3 401,480 5,877,191 56 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
D I04 401,469 5877,135 56 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
E IO5 401,437 5,877,145 58 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
F 106 402,151 5,876,136 58 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
G 107 401,938 5,876,013 58 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
H 108 401,758 5,876,167 55 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
1109 401,924 5875854 6.1 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
J 1010 398,167 5,878,609 55 0.1 01 2.0 0.0 "Gewachshaus-Modus" 2.0
K I011 399,692 5,879,074 78 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
L1012 399,758 5,879,136 9.3 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
M IO13 399,759 5,879,226 79 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
N IO14 399,647 5,879,158 78 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
O 1015 399,623 5,879,070 78 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
P I016 399,821 5,879,199 81 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
QI017 399,810 5,879,252 79 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
R I0O18 399,862 5,879,231 82 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
SI019 401,701 5876,383 6.1 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
T 1020 401,779 5,876,314 6.0 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
U021 398,467 5,880,291 58 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
V1022 398,474 5,880,258 56 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
W I023 398,497 5,880,276 55 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
X 1024 398,491 5,880,240 5.7 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
Y I025 398,493 5,880,216 56 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
Z 1026 398,428 5,880,217 52 0.1 01 2.0 0.0 "Gewachshaus-Modus" 2.0
AA 1027 398,436 5,880,201 51 0.1 01 20 0.0 "Gewachshaus-Modus" 2.0
AB 1028 398,443 5,880,187 5.0 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
AC 1029 398,441 5,880,159 54 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
AD IO30 398,460 5,880,149 5.1 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
AE IO31 402,194 5,879,798 49 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
AF 1032 401,758 5,879,797 54 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
AG I0O33 401,840 5,879,752 53 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
AH IO34 401,718 5,879,721 50 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
AI IO35 402,228 5,878,553 53 0.1 01 20 0.0 "Gewachshaus-Modus" 2.0
Al 1036 402,347 5,876,424 5.7 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
Berechnungsergebnisse
Schattenrezeptor
astron. max. mogl. Beschattungsdauer met. wahrsch. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag Stunden/Jahr
[h/a] [d/a] [h/d] [h/a]
A 101 19:00 61 0:26 3:38
B 102 217:15 343 1:06 40:32
C Io3 200:51 346 1:01 38:07
D 104 189:16 316 1:06 36:19
E I05 199:35 330 1:09 37:46
F 106 11:30 35 0:25 2:33
G 107 35:21 78 0:48 7:54
H 108 42:37 86 0:52 9:34
(Fortsetzung nachste Sejte)...
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Wind

Propet:
2306_Papenburg

SHADOW - Hauptergebnis

ngsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag

Berechnung: VB
...(Fortsetzung von vorheriger Seite)
astron. max. mogl. Beschattu

[h/a] [d/a]

1109 34:36 68

J 1010 29:32 %4
K 1011 219:43 163
L1012 241:54 141
M 1013 200:38 119
N 1014 170:54 141
0O 1015 195:42 167
P 1016 228:45 122
QI017 192:52 110
R1IO18 204:21 112
S 1019 61:52 136
T 1020 55:15 130
U 1021 32:41 102
V1022 37:50 121
w1023 38:54 123
X 1024 40:31 120
Y 1025 40:47 116
21026 36:23 119
AA 1027 38:02 117
AB 1028 38:49 116
AC 1028 38:26 111
AD 1030 38:31 110
AE 1031 22:25 73
AF 1032 58:52 132
AG 1033 52:16 128
AH 1034 55:59 118
Al 1035 8:24 29
AJ 1036 8:11 30

Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal Erwartet

[h/a]  [h/a]

1 W5 334:45 39:33
2Wée 157:55  16:37
3wz 126:31  11:59
4ws 100:09 11:01
5wo 72:58  10:42
6 W10 27:41 6:08
7wi 34:14 3:44
8 w1z 10:22 1:35
9 wi3 18:13 3:55
10 W14 8734 17:30
11 W15 0:00 0:00
12 W16 24:28 5:20
13 w17 74:56 15:41
14 wis 0:00 0:00
15 W18 20:27 3:55
16 W20 0:00 0:00
17 w21 92:01 19:15
18 W22 0:00 0:00
19 wa3 56:53  10:49
20 W24 162:07 28:50
21 W2s 44:16 9:53
22 W26 59:37 12:23
23 w27 0:48 0:08
24 w28 0:00 0:00
25 W29 0:00 0:00
26 W30 57:22  12:58
27 W31 47:34 1151
28 W32 0:00 0:00
29 W33 0:00 0:00
30 w34 0:00 0:00
31 W35 0:00 0:00
(Fortsetzung néchste Seite)...
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[h/d]
0:47
0:27
1:48
2:22
2:24
1:45
1:44
2:46
2:35
2:41
0:42
0:43
0:26
0:26
0:27
0:27
0:27
0:25
0:25
0:26
0:25
0:26
0:24
0:33
0:30
0:35
0:22
0:22

Liswnzwrtnr Acreander:

I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29

DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:27/4.2.285

sch, Beschattungsd.

Stunden/Jahr

[h/a]
7:51
4:49

24:33

25.08

19:13

18:19

21:40

22:00

17:48

19:04

12:50

11:33
8:20
9:29
9:44

10:05

10:06
9:07
9:28
9:38
9:32
9:33
5:03

12:31

11:04

11:52
1:33
1:35

23032026 16:27 /3 WindPRu.
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Wind

Propet:
2306_Papenburg

SHADOW - Hauptergebnis

Berechnung: VB

W von varheriger Seite)
Nr Name Maximal Erwartet

[h/a] [h/a]

32 W36 0:00 0:00

33 w37 0:00 0:00

34 w3s 0:00 0:00

35 W39 0:00 0:00

36 W40 0:00  0:00

37 w4t 18:35 3:20

Summen i Rezeptortabelie und WEA-Tabele konnen sich
ey oder mehe WEA beschattet werder kann.

mmmwm/wmwmmmmmufwmmmhmm
duvch metvere WEA an einem Tag micht
werden.

WIndPRO 4.2.285 | EMD International A/S, Tel. +45 96 35 44 44, www.omd ok, windpro@emd.dk
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Lswriziertnr

Acmnger
I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29

DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:27/4.2.285

kann und/oder emn Rezeptor glechraty von

Tog zur 0 Wenn der
de fir die WEA

23.03.2026 16:27 / 4 windPRu.
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4‘ Wind >

Anhang 3 / Zusatzbelastung: Hauptergebnis

Projekt: Lizenzierter Anwender:
2306_Papenburg I17-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de
Berachnet:
) 23.03.2026 16:18/4.2.285
SHADOW - Hauptergebnis
Berechnung: ZB
Annahmen fiir Schattenwurfberechnung

Beschattungsbereich der WEA

Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt

Siehe WEA-Tabelle

Minimale relevante Sonnenhdhe Uber Horizont 3o @ .
Tage zwischen Berechnungen 1 Tag(e) 1030 \ 3O D ¥ |
Berechnungszeitsprung 1 Minuten X g 1’0343031
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [EELDE] ey @ W2

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez P fOJI..())l,]Br

1.36 2.51 3.14 5.11 6.79 5.48 5.64 5.50 4.24 3.12 1.82 0.96 6o~ W3 O%

" 1010 101035

Betriebsstunden ermittelt aus WEA in Berechnung und Windverteilung:
Windverteilung X

Betriebsdauer je Sektor \

N NNO ONO O 0OSO SSO S SSW WsSw W WNW NNW Summe .

326 464 482 758 526 405 604 1,218 1,358 941 829 584 8,496 5 105
Monatliche Aggregation der met. wahrsch. Reduzierung *W 4 Q.J"
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie - % (g% 1036
Eine WEA wird nicht berticksichtigt, wenn sie von keinem Teil der \ -11050, 6
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf &'y
den folgenden Annahmen: 109
DHM: Hohenraster-Objekt: Niedersachsen_Elevation_Model_20km_x_20km.wj
Rasterauflosung: 1.0 m i\ )

(C)|OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

Alle Koordinatenangaben in: MaBstab 1:75,000

UTM (north)-ETRS89 Zone: 32 A Neue WEA & Schattenrezeptor
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Aktuell Hersteller Typ Nenn- leistung Rotordurch-  NH Beschatt.- Bereich U/min
messer
[m] [kw] [m] [m] [m] [U/min]
1 400,065 5,879,031 7.8 W1 Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8 1,913 10.8
2 400,185 5,879,371 8.0 W2 Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8 1,913 10.8
3 400,400 5,878,867 8.1 W3 Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8 1,913 10.8
4 400,806 5,876,664 6.8 W4 Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8 1,913 10.8

Schattenrezeptor-Eingabe

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung des Ausrichtungsmodus Augenhohe (ZVI) G.Gr.
u.Gr. Fensters

[(m] [m] [m] [m] (°] [m]
A IO1 401,989 5,878,608 5.6 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
B 102 401,431 5,877,261 59 0.1 01 20 0.0 "Gewachshaus-Modus" 2.0
C I03 401,480 5,877,191 56 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
D IO4 401,469 5,877,135 56 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
E IO5 401,437 5,877,145 58 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
F 106 402,151 5,876,136 5.8 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
G 107 401,938 5,876,013 58 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
H I08 401,758 5,876,167 5.5 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
1109 401,924 5,875,854 6.1 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
J 1010 398,167 5,878,609 55 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
K 1011 399,692 5,879,074 7.8 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
L 1012 399,758 5,879,136 9.3 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
M IO13 399,759 5,879,226 79 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
N I014 399,647 5,879,158 7.8 0.1 01 2.0 0.0 "Gewachshaus-Modus" 2.0
O I015 399,623 5,879,070 7.8 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
P I016 399,821 5,879,199 8.1 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
QIO17 399,810 5,879,252 79 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
R I018 399,862 5,879,231 8.2 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
SI019 401,701 5,876,383 6.1 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
T 1020 401,779 5,876,314 6.0 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
U I021 398,467 5,880,291 58 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
V 1022 398,474 5,880,258 5.6 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0

(Fortsetzung ndchste Seite)...
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Wind

Propet:
2306_Papenburg

SHADOW - Hauptergebnis
Berechnung: ZB

..(Fortsetzung von vorheriger Selte)
Z Breite Hohe Hohe Neigung des Ausrichtungsmodus

Nr, Name

W 1023
X 1024
Y 1025
21026

AA 1027

AB 1028

AC 1029

AD 1030

AE 1031

AF 1032

AG 1033

AH 1034

Al 1035

AJ 1036

Berechnungsergebnisse

Ost Nord

398,497 5,880,276
398,491 5,880,240
398,493 5,880,216
398,428 5,880,217
398,436 5,880,201
398,443 5,880,187
398,441 5,880,159
398,460 5,880,149
402,194 5,879,798
401,758 5,879,797
401,840 5,879,752
401,718 5,879,721
402,228 5,878,553
402,347 5,876,424

Schattenrezeptor

[m]
5.5
57
5.6
5.2
5.1
5.0
54
51
49
54
53
5.0
53
5.7

[m]
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

Nr. Name Stunden/Jahr Schattentage/Jahr
[h/a] [d/a]
A IO1 11:31 34
B 102 44:36 73
cl1o3 40:30 67
D 104 42:23 66
E 105 45:16 69
F 106 20:50 56
G 107 33:14 69
H 108 44:02 76
1109 7:29 29
J 1010 0:00 0
K 1011 259:02 209
L 1012 290:25 227
M 1013 265:08 219
N 1014 214:12 222
0O I015 223:54 206
P 1016 266:13 182
QI017 293:10 217
R IO18 277:43 178
S 1019 58:46 115
T 1020 52:49 108
(VR (o¥3 1 0:00 0
V1022 0:00 0
W 1023 0:00 0
X 1024 8:03 29
Y 1025 8:06 29
21026 0:00 0
AA 1027 0:00 0
AB 1028 0:00 0
AC 1029 0:00 0
AD 1030 7:57 28
AE 1031 0:00 0
AF 1032 31:09 a5
AG 1033 20:47 65
AH 1034 32:55 95
Al 1035 8:34 30
Al 1036 12:17 36
G dauer B Ing an Rezeptoren pro WEA
Nr. Name Maximal Erwartet
[h/a] [h/a]
1w 638:10 122:37
2w 148:13  33:12
(Fortsetzung néchste Seite)...
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[m]
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

0.Gr.

[m]
2.0
2.0
2.0
2.0
2.0
2.0
2.0
20
2.0
20
2.0
2.0
2.0
2.0

astron. max. mogl. Beschattungsdauer
Max.Schattendauer/Tag Stunden/Jahr

Fensters

[°]
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

[h/d]
0:25
0:47
0:47
0:49
0:50
0:29
0:34
0:40
0:19
0:00
1:38
1:48
1:44
1:25
1:25

"Gewachshaus-Modus"
"Gewachshaus-Modus"
“Gewachshaus-Modus”
"Gewachshaus-Modus"
"Gewachshaus-Modus”
"Gewdchshaus-Modus"
"Gewachshaus-Modus”
"Gewachshaus-Modus"
“Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
“Gewachshaus-Modus"

Liswrizirtnr Acronder

117-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:18/4.2.285

Augenhohe (ZVI) U.Gr.

[m]
2.0
20
2.0
2.0
2.0
20
2.0
20
2.0
2.0
20
2.0
20
20

met. wahrsch. Beschattungsdauer

[h/a]
2:33
7:09
7:18
7:55
8:20
4:45
6:39
8:57
1:22
0:00

57:07

59:45

52:23

45:10

50:00

50:29

54:54

47:38

12:52

11:30
0:00
0:00
0:00
1:16
1:17
0:00
0:00
0:00
0:00
1:16
0:00
5:35
3:48
6:03
1:53
2:44

23032026 16119/ 2
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Wind

Propet:
2306_Papenburg

SHADOW - Hauptergebnis
Berechnung: ZB
..(Fortsetzung von vorheriger Seite)
Nr. Name Maximal Erwartet
[h/a]  [h/a]
3W3 17413 30:02
4W4  228:54 45:25

Summen i Rezeptortaballe und WEA-Tabelle kinnen sch s alne WEA ¢ a0 zwel oder mehr

2wel oder mehr WEA beschattet werden kann,

Dve Berechmung der Gesamtsumme fir emen Rezeptor arbestet mnt ainer gemittelten Richtungskorrektur fil afle WEA, e an enem
3 : . ] o A

durch mehrere WEA an einem Tag nicht kann die so
werden.

von der

WIndPRO 4.2.285 | EMD International A/S, Tel. +45 96 35 44 44, www.omd ok, windpro@emd.dk
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Schattenwurf-Immissionsgutachten Windpark Papenburg Il / Deutschland

Liswnzwrtne Acreander:

I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29

DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:18/4.2.285

) Aann undfoder ein Rezeptor glechreity von

b Tag betragen. Wenn der

23.03.2026 16:19 /3 windPRu.
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4‘ Wind >

Projekt:

2306_Papenburg

SHADOW - Hauptergebnis
Berechnung: GB

Annahmen fiir Schattenwurfberechnung

Anhang 4 / Gesamtbelastung: Hauptergebnis & detaillierte Ergebnisse

Lizenzierter Anwender:

I17-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Berechnet:

23.03.2026 16:40/4.

2.285

Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle X *
5L 7
Minimale relevante Sonnenhdhe (iber Horizont < W30
Tage zwischen Berechnungen 1 Tag(e) *W26
Berechnungszeitsprung 1 Minuten 1030' W25 S ,"
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [EELDE] 2Tk 10343931 !
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez = @ S {
1.36 2.51 3.14 5.11 6.79 5.48 5.64 5.50 4.24 3.12 1.82 0.96 » 'I.(-:J]'IOIB} :
-’ 1057y :
Betriebsstunden ermittelt aus WEA in Berechnung und Windverteilung: )F\* Lk O% "
Windverteilung 1010 3 1035
...w>7k"‘*
Betriebsdauer je Sektor { 11‘W1 w8
N NNO ONO O 0SO SSO S SSwW WSwW W WNW NNW Summe \Mp w i
324 461 479 756 524 404 599 1,211 1,355 942 827 582 8,462 waz  Wid
Monatliche Aggregation der met. wahrsch. Reduzierung o W17  wIOs
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie WiR A A
Eine WEA wird nicht beriicksichtigt, wenn sie von keinem Teil der 3 % WRL w4 0]
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf \ W23 W24 11020 1036
den folgenden Annahmen: fiys 106
DHM: Hohenraster-Objekt: Niedersachsen_Elevation_Model_20km_x_20km.w, 109
Rasterauflosung: 1.0 m ;
(C)|OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 32

WEA

Ost Nord Z Beschreibung

[m]
7.8 W1
8.0 W2
8.1 W3
6.8 W4
8.3 W5
8.0 W6
9.1 W7
7.4 W8
8.5 W9
7.0 W10
7.3 W11
8.5 W12
6.6 W13
8.2 W14
7.7 W16
6.8 W17
6.8 W19
5.8 W21
5.5 W23
5.4 W24
6.5 W25
6.8 W26
6.5 W27
7.1 W30
6.9 W31
5.5 W41

400,065
400,185
400,400
400,806
399,993
400,276
399,910
400,625
400,280
399,915
399,477
399,550
399,831
400,477
400,057
400,498
399,979
400,394
400,191
400,683
400,528
400,507
400,487
400,143
399,960
401,293

5,879,031
5,879,371
5,878,867
5,876,664
5,878,680
5,878,402
5,878,315
5,878,113
5,877,925
5,877,953
5,878,107
5,877,772
5,877,574
5,877,635
5,877,319
5,877,172
5,876,907
5,876,607
5,876,324
5,876,330
5,880,111
5,880,460
5,880,813
5,880,651
5,880,951
5,877,097

VoONOUIA WN =

windPRO 4.2.285 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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MaBstab 1:75,000
A Neue WEA X Existierende WEA

Qs Schattenrezeptor

WEA-Typ
Aktuell  Hersteller Typ Nenn- leistung Rotordurch-  NH
messer
[kw] [m] [m]

Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8
Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8
Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8
Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8
Nein NORDEX N163/6.X-7,000 7,000 163.0 164.9
Nein NORDEX N163/6.X-7,000 7,000 163.0 164.9
Nein NORDEX N163/6.X-7,000 7,000 163.0 164.9
Nein NORDEX N163/6.X-7,000 7,000 163.0 164.9
Nein NORDEX N163/6.X-7,000 7,000 163.0 164.9
Nein NORDEX N163/6.X-7,000 7,000 163.0 164.9
Nein NORDEX N163/6.X-7,000 7,000 163.0 164.9
Nein NORDEX N163/6.X-7,000 7,000 163.0 164.9
Nein NORDEX N163/6.X-7,000 7,000 163.0 164.9
Nein NORDEX N163/6.X-7,000 7,000 163.0 164.9
Nein NORDEX N163/6.X-7,000 7,000 163.0 164.9
Nein NORDEX N163/6.X-7,000 7,000 163.0 164.9
Nein NORDEX N163/6.X-7,000 7,000 163.0 164.9
Nein NORDEX N163/6.X-7,000 7,000 163.0 164.9
Nein NORDEX N163/6.X-7,000 7,000 163.0 164.9
Nein NORDEX N163/6.X-7,000 7,000 163.0 164.9
Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8
Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8
Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8
Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8
Ja NORDEX N175/6.X-7,000 7,000 175.0 180.8
Nein Aircon 30S-30 30 13.0 42.0

Schattenwurf-Immissionsgutachten Windpark Papenburg Il / Deutschland

23.03.2026 16:50 / 1

Schattendaten
Beschatt.- U/min
Bereich
[m] [U/min]

1,913 10.8
1,913 10.8
1,913 10.8
1,913 10.8
1,784 10.1
1,784 10.1
1,784 10.1
1,784 10.1
1,784 10.1
1,784 10.1
1,784 10.1
1,784 10.1
1,784 10.1
1,784 10.1
1,784 10.1
1,784 10.1
1,784 10.1
1,784 10.1
1,784 10.1
1,784 10.1
1,913 10.8
1,913 10.8
1,913 10.8
1,913 10.8
1,913 10.8

252 57.0

windpau.
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Wind

Proget:
2306_Papenburg

SHADOW - Hauptergebnis

Berechnung: GB

Schattenrezeptor-Eingabe

Liswrizirtnr Acronde:

I117-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Sarachnat:
23.03.2026 16:40/4.2.285

Nr. Name  Ost Nord Z Breite Hohe Hohe Neigung des Ausrichtungsmodus Augenhdhe (ZVI) 4.Gr.
U.Gr.  Fensters
[m [m [m [m [ [m]
AlO1 401,989 5,878,608 56 0.1 01 20 0.0 "Gewachshaus-Modus" 2.0
B 102 401,431 5,877,261 59 0.1 01 20 0.0 "Gewachshaus-Modus" 2.0
c103 401,480 5,877,191 56 01 01 20 0.0 "Gewachshaus-Modus" 2.0
D 104 401,469 5,877,135 56 0.1 01 20 0.0 "Gewachshaus-Modus”" 2.0
E 105 401,437 5,877,145 58 0.1 01 2.0 0.0 "Gewachshaus-Modus" 2.0
F 106 402,151 5,876,136 58 0.1 01 2.0 0.0 "Gewachshaus-Modus" 2.0
G107 401,938 5,876,013 58 0.1 01 20 0.0 "Gewachshaus-Modus" 2.0
H 108 401,758 5,876,167 55 0.1 01 2.0 0.0 "Gewachshaus-Modus" 2.0
1109 401,924 5875854 61 01 0.1 20 0.0 "Gewachshaus-Modus" 2.0
JI010 398,167 5878609 55 0.1 0.1 20 0.0 "Gewachshaus-Modus” 2.0
KIO11 399,692 5879,074 78 0.1 0.1 2.0 0.0 “Gewachshaus-Modus” 2.0
L1012 399,758 5,879,136 93 0.1 01 20 0.0 "Gewachshaus-Modus" 20
MIO13 399,759 5,879,226 79 0.1 01 2.0 0.0 “Gewachshaus-Modus" 2.0
NIO14 399,647 5879,158 78 0.1 01 20 0.0 "Gewachshaus-Modus” 2.0
01015 399,623 5,879,070 78 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
PIO16 399,821 5,879,199 81 01 01 2.0 0.0 "Gewachshaus-Modus" 2.0
QIO17 399,810 5879252 79 01 01 20 0.0 "Gewachshaus-Modus" 20
RIO18 399,862 5879,231 82 0.1 01 20 0.0 "Gewachshaus-Modus" 2.0
SI0O19 401,701 5876,383 6.1 0.1 0.1 20 0.0 “Gewachshaus-Modus" 2.0
TIO20 401,779 5,876,314 60 0.1 01 20 0.0 "Gewachshaus-Modus" 2.0
UI021 398467 5,880,291 58 0.1 0.1 20 0.0 "Gewachshaus-Modus” 2.0
V1022 398,474 5,880,258 56 0.1 0.1 2.0 0.0 "Gewachshaus-Modus" 2.0
W 1023 398,497 5,880,276 55 0.1 01 2.0 0.0 "Gewachshaus-Modus" 20
X1024 398,491 5,880,240 57 0.1 01 20 0.0 "Gewachshaus-Modus" 2.0
Y1025 398,493 5,880,216 56 0.1 01 20 0.0 “Gewachshaus-Modus" 2.0
Z1026 398,428 5,880,217 5.2 0.1 01 20 0.0 "Gewachshatis-Modus” 2.0
AA 1O27 398,436 5,880,201 51 0.1 0.1 20 0.0 "Gewachshaus-Modus" 2.0
AB JO28 398,443 5,880,187 50 0.1 0.1 20 0.0 "Gewachshaus-Modus" 20
ACI029 398,441 5,880,159 54 0.1 01 20 0.0 “Gewachshaus-Modus" 2.0
AD 1030 398,460 5,880,149 5.1 0.1 01 2.0 0.0 "Gewachshaus-Modus" 2.0
AE 1031 402,194 5,879,798 49 0.1 01 20 0.0 "Gewachshaus-Modus" 2.0
AF 1032 401,758 5,879,797 54 0.1 01 20 0.0 "Gewachshaus-Modus" 2.0
AG 1033 401,840 5879,752 53 0.1 01 20 0.0 "Gewéachshaus-Modus” 2.0
AH 1034 401,718 5,879,721 50 01 01 20 0.0 "Gewachshaus-Modus" 2.0
Al 1035 402,228 5878553 53 0.1 01 20 0.0 “Gewachshaus-Modus" 2.0
Al 1036 402,347 5876424 57 0.1 01 2.0 0.0 "Gewachshaus-Modus" 20
Berechnungsergebnisse
Schattenrezeptor
astron. max. mogl. Beschattungsdauer met, wahrsch, Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag Stunden/Jahr
[h/a] [d/a] [hv/d] [h/a]
AlIO1 30:31 95 0:26 6:10
B 102 259:22 343 1:24 47:15
c 103 239:19 346 1:20 44:56
D 104 228:38 323 1:21 43:34
E 105 242:38 336 1:24 45:34
F 106 32:20 91 0:29 717
G107 68:35 147 0:48 14:31
H 108 86:39 162 0:52 18:28
1109 42:05 97 0:47 9:12
J 1010 29:32 94 0:27 4:49
K 1011 478:45 365 1:48 B1:26
L1012 532:19 365 2:22 84:37
M 1013 465:46 337 2:24 71:22
N 1014 385:06 362 1:45 63:18
0 1015 419:36 365 1:44 71:27
P 1016 494:58 301 2:46 72:14
QIo17 486:02 325 2:35 72:27
R IO18 482:04 286 2:41 66:27
sIo19 120:31 188 0:54 25:37
T 1020 108:04 180 0:51 23:00
(Fortsetzung néchste Seite)...
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Wind

Dot Liswnziertnr Acvennder:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

X 23.03.2026 16:40/4.2.285
SHADOW - Hauptergebnis

Berechnung: GB
...(Fortsetzung von vorheriger Seite)
astron. max. mogl. Beschattungsdauer met. wahrsch, Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag Stunden/Jahr
[h/a] [d/a] [h/d] [h/a]
u 1021 32:41 102 0:26 8:19
V 1022 37:50 121 0:26 9:27
W 1023 38:54 123 0:27 9:43
X 1024 48:34 149 0:27 11:20
Y 1025 48:53 145 0:27 11:22
Z1026 36:23 119 0:25 9:05
AA 1027 38:02 117 0:25 9:26
AB 1028 38:49 116 0:26 9:37
AC 1029 38:26 111 0:25 9:31
AD 1030 46:28 138 0:26 10:47
AE 1031 22:25 73 0:24 5:02
AF 1032 90:01 227 0:33 18:03
AG 1033 73:03 193 0:30 14:50
AH 1034 88:54 213 0:35 17:52
Al 1035 16:58 59 0:22 3:26
Al 1036 20:28 66 0:26 4:19

Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr, Name Maximal Erwartet
fhva]l  [ha]
1wl 638:10 122:08
2w2 148:13 33:06
3ws3 174:13  29:55
4W4 228:54  45:16
S W5 334:45  39:27
6 We 157:55  16:34
7 W7 126:31 11:57
8 ws 100:09 10:59
9 wae 72:58  10:40
10 W10 27:41 6:07
11 wit 34:14 3:43
12 w12 10:22 1:35
13 w13 18:13 3:54
14 W14 87:3¢  17:27
15 W16 24:28 519
16 W17 74:56  15:39
17 W19 20:27 3:55
18 w21 92:01 19:12
19 w23 56:53  10:47
20 W24 162:07  28:46
21 W25 44:16 9:51
22 W26 59:37 12:21
23 w27 0:48 0:08
24 W30 57:22  12:56
25 W31 47:34 11:50
26 W41 18:35 319

Summen in Rezeptortabele und WEA: Tabelle konnen sich dy e WEA ok W an awer oder mehr Kann und/oder ein Resoptor glechoetsy von
2w e el WEA beschattet wevdlen kann,

MMWWWMWRWMNWMWWIW&M*MM Tag zur aget. Wenn der Sciv vf
durch mehrere WEA an sinem Tag nicht gk kann de so der Summe der die fuir die inch) WEA

werden,
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1
Wind

gt
2306_Papenburg

SHADOW - Detaillierte Ergebnisse
Berechnung: GB

Maximal, Stunden/Jahr [h/a]

Rezeptor WEA
1

0:00
0:00
0:00
0:00
0:00
0:00
0:00

ZN<Xs<cHUPOVOZIrAY~IOTMUN®D>®
-
a
w
-

AH 8:49
Al 0:00
Al 0:00

2
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

77:09
63:45
15:03
0:00
80:04
1:59
0:00
0:00
0:00
0:00
0:00
8:03
8:06
0:00
0:00

Gesamt  638:10 148:13

2 23
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00

XE<CHUBOVOZICrA“V"IOTMMON®E

(Fortsetzung néchste Seite)...

24
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

11:09
11:21
11:39
11:50

3
11:31
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
46:06
51:07
47:01
38:42
39:25
55:45

0:00
12:43
11:30
13:23

8:34

0:00

174:13 228:54 334:45 157:55 126:31 100:09

0:00
21:32
26:29
27:15
28:41

4 5
0:00  0:00
44:36  0:00
40:30 0:00
42:23  0:00
45:16  0:00
20:50 0:00
33:14  0:00
44:02 0:00
7:29  0:00
0:00 0:00
0:00 97:45
0:00 123:40
0:00 107:45
0:00 82:09
0:00 80:58
0:00 120:43
0:00 103:47
0:00 112:03
58:46  0:00
52:49  0:00
0:00 0:00
0:00 0:00
0:00  0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00  0:00
0:00  0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
12:17  0:00

Gesamt

26
0:00 30:31
5:00 259:22
3:23 239:19
4:18 228:38
5:54 242:38
0:00 32:20
0:00 68:35
0:00 86:39
0:00 42:05
0:00 29:32
0:00 478:45
0:00 532:19
0:00 465:46
0:00 385:06
0:00 419:36
0:00 494:58
0:00 486:02
0:00 482:04
0:00 120:31
0:00 108:04
0:00 32:41
0:00 37:50
0:00 38:59
0:00 48:34

11:26
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9

11

0:00 0:00 0:00

31:59
27:04
19:58
18:19

72:58

0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
11:57
11:44
4:58
0:00
0:00
9:48
0:42
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
34:14

Lizenzerter Acemnder
117-Wind
Robert-Koch-Str. 29

DE-25813 Husum

GmbH & Co. KG

Christian Gloy / christian.gloy@i17-wind.de

Sarachnat:
23.03.2026 16:40/4.2.285

12
0:00
0:00
0:00
0:00
0:00
0:00
0:00

13

14

15

16 17

0:00 0:00 0:00 0:00 0:00

9:52
9:16
9:40
10:04
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
18:13

49:24
47:08
44:01
44:32
0:00
0:00
0:00
0:00
0:00
1:27
0:00
0:00
0:00
6:10
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

12:40
12:02
12:28
13:02
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
24:28
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26:07 10:26
24:18 9:56
25:51 10:08
27:41 10:28
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
21:44 0:00
19:36 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
0:00 0:00
74:56 20:27
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Wind

Arvennder:

117-Wind GmbH & Co. KG
Robert-Koch-Str. 29

DE-25813 Husum

Liswtuziertnr

Prospeit:

penburg

2306_Pa

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:

23.03.2026 16:40/4.2.285

SHADOW - Detaillierte Ergebnisse

GB

..(Fortsetzung von vorheriger Seite)

Gesamt
24 25 26

23

22
0:00 0:00 11:55 28:52 0:00 48:53

0:00 0:00 10:53 25:30 0:00 36:23
0:00 0:00 11:10 26:52 0:00 38:02
0:00 0:00 11:22 27:27 0:00 38:49
0:00 0:00 11:27 26:59 0:00 38:26
0:00 0:00 11:51 26:40 0:00 46:28
11:58 0:00 0:00 0:00 0:00 22:25
35:29 0:00 18:16 0:00 0:00 90:01
0:00 0:00 0:00 0:00 0:00 16:58
0:00 0:00 0:00 0:00 0:00 20:28

27:33 0:00 24:20 0:00 0:00 88:54
Gesamt 59:37 0:48 57:22 47:34 18:35

32:43 0:48 0:00 0:00 0:00 73:03
Maximal, Schattentage/Jahr [d/a]

Berechnung

AD
AE
AF
AG
AH
Al

Al

0
0 26

LR¥coococopoo0o0o0Rn00000O0ODOD0O00O0OOO00COR
000000000000000000&%%HNﬂmn.MHOOOOOOM

~
cococoooccocoocoooccooocoocoRRRRRRRRRRocBoRoog

2 23 24 25 26
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- m o o
zoooooooooooooooooooooooooooooo354w0°9

-

-
Qe 8ax 5%%5000000000%“000DODDDDOOODOONH

moMQRMOBHOOOOOOOOOOﬂwOOOOOOOOOOOOOOOOM
mo_%QQHOWQHOOOOOOOOOWROOO0000000000000%
HOQNMHOOOOODOOOOD00000000000000000000%
NOﬂWQMOOOOO00000000%“0000000000000000?0.
ﬁOﬁ%%ROODODOODODDOOODDDDODUDOOODDOOOOM
HOM%&MOOOOOHODONOOOOUUOOOOOOOOOOOOOOOM
HOH“MMMDOOOOOOOOODDDOOODO0000000000000.&
o000l oooCD00O00O0O00000O00COO0000 N,
ne DOOOOODMBHDOMBOOOOOOOOOOODDOODDOOOW
woW«.%w00000000000000000000000OOOOODOOM

90ﬂﬁﬂ@00000“ﬂ0%ﬂ00000000OOOOOOODOODOOM
8%000000000&&”“&%&“000000000000000030%

7000000000”%&%“&%%%00000OUUOOOUOUUOOU%

GUDODOOOOOOM.M%WN%NNOODOOOOOOOOOOODOOOM
BHADMmNSN w

noocoococoococogTASRNNIPe00oc0no000000000000g
R ek Bapal

coRBEBEILZR QYoo OOOOOOMWDOOOOODOOOOOOOO%W

3M0000ODOOOWHQMQHHWOODOOOOOOOOOOEM%MOM

ZOOOOOOOODOOO-MHHOBHOOOUOHNOOOOHO&NNOOW

WIODDOOOOODOWHHHQ“»wﬂOOOOO00000000%0%00%
G e iy o

E

ABCDEFGHIJKLMNOPQRSTUVWxvzmmmm&wmmmmm

336
147
162

COUD WL UXI

windpnn.

23.03.2026 16:50/ S

WInAPRO 4.2.285 | EMD International A/S, Tel. +45 96 35 44 44, www.omd o, wincipro@emd. dk

117-SCHATTEN-2026-043

Seite 46 von 172

Schattenwurf-Immissionsgutachten Windpark Papenburg Il / Deutschland



1

Wind
Pt Lisniiertnr Acvwander:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

aaas = 23.03.2026 16:40/4.2.285
SHADOW - Detaillierte Ergebnisse

Berechnung: GB

...(Fortsetzung von vorheriger Seite)
Gesamt

] 94

K 365

L 365

M 337

N 362

[0} 365

P 301

Q 325

R 286

s 188

T 180

u 102

v 121

w 123

X 149

Y 145

z 119

AA 117

AB 116

AC 111

AD 138

AE 73

AF 227

AG 193

AH 213

Al 59

A 66

Gesamt

Maximal, Max.Schattendauer/Tag [h/d]

Rezeptor WEA

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22

0:00 0:00 0:25 0:00 0:00 0:22 0:00 0:26 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 0:47 0:00 0:00 0:00 0:00 0:31 0:24 0:00 0:00 0:29 0:38 0:27 0:39 0:25 0:31 0:25 0:39 0:00 0:00
0:00 0:00 0:00 0:47 0:00 0:00 0:00 0:00 0:29 0:23 0:00 0:00 0:23 0:36 0:26 0:38 0:25 0:31 0:25 0:34 0:00 0:00
0:00 0:00 0:00 0:49 0:00 0:00 0:00 0:00 0:28 0:23 0:00 0:00 0:23 0:36 0:26 0:38 0:25 0:32 0:26 0:35 0:00 0:00
0:00 0:00 0:00 0:50 0:00 0:00 0:00 0:00 0:27 0:23 0:00 0:00 0:23 0:37 0:27 0:40 0:25 0:32 0:26 0:36 0:00 0:00
0:00 0:00 0:00 0:29 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:25 0:00 0:00
0:00 0:00 0:00 0:34 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:24 0:22 0:30 0:00 0:00
0:00 0:00 0:00 0:40 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:27 0:24 0:34 0:00 0:00
0:00 0:00 0:00 0:19 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:24 0:00 0:30 0:00 0:00
0:00 0:00 0:00 0:00 0:00 0:00 0:21 0:00 0:00 0:00 0:27 0:24 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
1:38 0:00 0:53 0:00 1:13 0:44 0:51 0:30 0:28 0:00 0:27 0:00 0:00 0:09 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
1:48 0:00 0:56 0:00 1:13 0:44 0:46 0:30 0:15 0:00 0:17 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
1:38 1:17 0:53 0:00 1:04 0:41 0:36 0:29 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
1:25 1:05 0:48 0:00 1:03 0:40 0:45 0:28 0:23 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
1:25 0:34 0:49 0:00 1:08 0:41 0:50 0:29 0:30 0:00 0:25 0:00 0:00 0:17 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
1:55 0:00 0:58 0:00 1:09 0:44 0:38 0:30 0:00 0:00 0:07 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
1:44 1:22 0;55 0:00 1:04 0:42 0:31 0:29 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
1:58 0:14 1:00 0:00 1:08 0:44 0:33 0:30 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 0:44 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:28 0:00 0:29 0:25 0:37 0:00 0:00
0:00 0:00 0:00 0:41 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:26 0:00 0:27 0:23 0:34 0:00 0:00
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:22 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:22 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:22 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:24 0:23
0:22 0:24 0:26 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:33 0:31
0:00 0:24 0:25 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:30 0:29
AH 0:23 0:25 0:26 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:33 0:31
(Fortsetzung néchste Seite)...
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1
Wind

Lizwriziertnr Acronde:

Dot 5
2306_Papenburg I17-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285

SHADOW - Detaillierte Ergebnisse
Berechnung: GB

...(Fortsetzung von vorheriger Seite)
Rezeptor WEA

Al
Al

Gesamt

ng;N<X$<C—4UﬂNOvOZ3!‘7(‘-""::6}'11"‘000)

b3
m

AF

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 1 17 18 19 20 2a 22
0:00 0:00 0:22 0:00 0:00 0:00 0:00 0:22 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 0:26 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:22 0:00 0:00
14:16 6:51 9:16 7:06 9:02 6:02 5:51 4:43 3:31 1:33 1:43 0:24 1:33 2:53 1:46 3:29 1:40 4:17 3:16 5:51 2:00 1:54

Gesamt
0:26
1:24
1:20
1:21
1:24
0:29
0:48
0:52
0:47
0:27
1:48
222
2:24
1:45
1:44
2:46
2:35
2:41
0:54
0:51
0:26
0:26
0:27
0:27
0:27
0:25
0:25
0:26
0:25
0:26
0:24
0:33
0:30
0:35
0:22
0:26

Met. wahrsch, Stunden/Jahr [h/a]
Rezeptor WEA

MDVDODVOZIrAY—=ITOMMODOD>

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
0:00 0:00 2:33 0:00 0:00 1:29 0:00 2:09 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 7:08 0:00 0:00 0:00 0:00 6:25 3:14 0:00 0:00 2:10 10:40 2:45 5:30 1:58 3:17 2:00
0:00 0:00 0:00 7:17 0:00 0:00 0:00 0:00 5:21 3:06 0:00 0:00 2:01 9:58 2:41 5:20 1:55 3:11 2:04
0:00 0:00 0:00 7:54 0:00 0:00 0:00 0:00 3:49 3:27 0:00 0:00 2:04 9:03 2:46 5:51 1:50 3:16 2:12
0:00 0:00 0:00 8:18 0:00 0:00 0:00 0:00 3:28 3:45 0:00 0:00 2:10 9:07 2:54 6:16 2:02 3:25 2:16
0:00 0:00 0:00 4:45 000 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 6:38 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 2:46 1:43
0:00 0:00 0:00 8:56 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 3:27 2:10
0:00 0:00 0:00 1:22 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 3:20 0:00
0:00 0:00 0:00 0:00 0:00 0:00 1:18 0:00 0:00 0:00 1:56 1:35 0:00 0:00 0:00 0:00 0:00 0:00 0:00
50:20 0:00 8:19 0:00 13:36 459 446 2:19 1:15 0:00 0:57 0:00 0:00 0:06 0:00 0:00 0:00 0:00 0:00
5329 0:00 8:46 0:00 14:40 542 3:16 2:52 0:18 0:00 0:23 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
29:08 18:07 7:40 0:00 11:15 4:38 1:45 2:34 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
26:11 15:06 6:34 0:00 10:32 424 3:22 2:11 0:46 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
40:53 3:24 7:08 0:00 11:25 4:20 5:11 2:04 1:39 0:00 0:47 0:00 0:00 0:27 0:00 0:00 0:00 0:00 0:00
43:08 0:00 9:08 0:00 12:37 4:56 2:00 2:38 0:00 0:00 0:03 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
29:27 18:40 8:13 0:00 10:13 411 1:14 2:18 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
38:14 0:26 9:32 0:00 11:11 4:19 1:24 2:19 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 12:50 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 4:11 0:00 3:20 2:03

(Fortsetzung néchste Seite)..,
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1

Wind
Pt Lisniiertnr Acvwander:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

res . 23.03.2026 16:40/4.2.285
SHADOW - Detaillierte Ergebnisse

Berechnung: GB

...(Fortsetzung von vorheriger Seite)

Rezeptor WEA

1 2 3 4 5 6 7 8 9 100 11 12 1 1 15 16 17 18 19
0:00 0:00 0:00 11:29 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 3:45 0:00 2:59 1:55
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 1:17 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 1:17 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 1:16 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
: 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
1:35 1:53 2:07 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 1:46 2:02 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
1:39  2:03 2:21 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 1:53 0:00 0:00 0:00 0:00 1:33 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
0:00 0:00 0:00 2:44 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
122:08 33:06 29:56 45:16 39:27 16:34 11:58 11:00 10:41 6:07 3:44 1:35 3:59 17:28 5:20 15:39 3:55 19:12 10:48

ULl
o
8

Gesamt

24 25 26

0:00 0:00 0:00 6:10
0:00 0:00 0:39 47:15
0:00 0:00 0:39 44:56
0:00 0:00 0:51 43:34
0:00 0:00 1:11 45:34
0:00 0:00 0:00 7:17
0:00 0:00 0:00 14:31
0:00 0:00 0:00 18:28
0:00 0:00 0:00 9:12
0:00 0:00 0:00 4:49
0:00 0:00 0:00 81:26
0:00 0:00 0:00 84:37
0:00 0:00 0:00 71:22
0:00 0:00 0:00 63:18
0:00 0:00 0:00 71:27
0:00 0:00 0:00 72:14
0:00 0:00 0:00 72:27
0:00 0:00 0:00 66:27
0:00 0:00 0:00 25:37
0:00 0:00 0:00 23:00
2:44 535 000 8:19
2:49 6:39 0:00 9:27
2:53 6:50 0:00 9:43
2:58 7:06 0:00 11:20
301 7:05 0:00 11:22
2:43  6:22 0:00 9:05
2:49 ©:38 0:00 9:26
2:53 6:45 0:00 9:37
2:57 6:35 0:00 9:31
3:04 6:28 0:00 10:47
0:00 0:00 0:00 5:02

- S
ﬁggg;N<x§<c—imwovozgr—x IOMMQUO®m>

AF 3:57 0:00 0:00 18:03
AG 0:00 0:00 0:00 14:50
AH 4:55 0:00 0:00 17:52
Al 0:00 0:00 0:00 3:26
Al 0:00 0:00 0:00 4:19

Gesamt 12:57 11:50 3:20
kann von St abweichen, wenn Beschattungen gleichzeitig auftreten
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: A - 101

Sonnenscheinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 .'399 1,211 1,355 942 827 582 8,462

Star geschwindigkeit: Start g aus Leistungskennlinie
| Aprit | Mai | Juni
17:06 (8) | 07:06 05:59 05:11
26 17:32 (8) | 20:04 20:57 21:45
17:05 (8) | 07:04 05:57 05:11
6 17:31(8) | 20:05 20:59 21:47
17:05 (8) | 07:02 05:55 05:10
26 17:31(8) | 20:07 21:01 21:48
17:06 (8) | 06:59 05:53 05:09
25 17:31(8) | 20:09 21:02 21:49
17:06 (8) | 06:57 | 05:51 05:08
24 17:30(8) | 20:11 | 21:04 21:50
17:06 (8) | 06:55 05:49 05:07
23 17:29(8) | 20113 21:06 21:51
17:08 (8) | 06:52 05:47 05:07
20 17:28(8) | 20:14 21:08 21:52
17:08 (8) | 06:50 19:36 (3) | 05:46 05:06
18 17:26(8) [ 20:16 11 19:47(3) | 21:09 21:53
17:10 (8) | 06:48 19:34 (3) | 05:44 05:06
14 17:24(8) | 20:18 15 19149 (3) | 2111 21:54
17:14 (8) | 06:45 19:32 (3) | 05:42 05:05
7 17:21(8)120:20 19 19:51(3) | 2113 21:54
06:43 19:30 (3) | 05:40 05:05
20:22 21 19:51(3) | 21:14 21155
06:41 19:29 (3) | 05:38 05:04
0023 B 19:52(3) | 21116 21:56
17:57 (6) | 06:38 19;29 (3) | 05:37 05:04
6 18:03(6) |20:25 24 19:53(3) | 21118 21:57
17:54 (6) | 06:36 19:28 (3) | 05:35 05:04
11 18:05(6) | 20:27 25 19:53(3) | 21:19 21:57
17:51 (6) | 06:34 19:27 (3) | 05:33 05:04
16 18:07(6) | 20:29 25 19:52(3) | 21:21 21:58
17:50 (6) | 06:31 19:27 (3) | 05:32 05:04
19 18:09(6) |20:31 25 19:52(3) | 21:23 21:58
17:50 (6) | 06:29 19:27 (3) | 05:30 05:03
20 18:10(6) | 20:32 25 19:52(3) | 21:24 21:59
17:49 (6) | 06:27 19:27 (3) | 05:29 05:03
21 18:10(6) | 20:34 25 19152 (3) | 21:26 21:59
17:48 (6) | 06:25 19:28 (3) | 05:27 05:03
22 18:10(6) [20:36 23 19:51(3) | 21:27 22:00
17:48 (6) | 06:22 19:27 (3) | 05:26 05;03
21 18:09(6) | 20:38 22 19:49(3) | 21:29 22:00
17:48 (6) | 06:20 19:28 (3) | 05:24 05:04
21 18:09(6) | 20:39 20 19:48(3) | 21:30 22:00
17:16 (8) 17:49 (6) | 06:18 19:29 (3) | 05:23 05:04
17:24 (8) 19 18:08(6) | 20:1 18 19:47(3) | 21:32 22:01
17:13(8) 17:49 (6) | 06:16 19:31 (3) | 05:22 05:04
17:27(8) 18 18:07(6) [20:43 14 19:45(3) | 21:33 22:01
17:10 (8) 17:50 (6) | 06:14 19:33(3) | 05:20 05:04
17:28 (8) 16 18:06(6) | 20:45 10 19:43(3) | 21:35 22:01
17:09 (8) 17:51 (6) | 06:12 05:19 05:05
17:30 (8) 12 18:03 (6} | 20:47 21:36 22:01
1708 (8) 17:55 (6) | 06:09 05:18 05:05
17:31 (8) S 18:00 (6) | 20:48 21:38 22:01
17:07 (8) 06:07 05:17 05:06
17:31(8) | 18:55 | 20:50 21:39 22:01
17:06 (8) | | 06:05 05:15 05:06
17:31(8) | 20:52 21:40 22:01
| 06:03 05:14 05:07
20:54 21:42 22:00
06:01 05:13 05:07
20:55 21:43 22
05112
21:44
418 450 505
436 345
0.27 0.37
0.97 0,97
0.69 0.63
0.18 0.22 | |
” 7 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
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Wind

Pt
2306_Papenburg

SHADOW - Kalender

Berechnung: GB Schattenrezeptor: A - 101
Annahmen fiir Schattenwurfberechnung

e el
Sonr

\

Lisenzwrine Acveundes
I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

heinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]

Jan Feb Mar Apr Mai Jun

Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 52.4 404 .'399 1,211 1,355 942 827 582 8,462

Star geschwindigkeit: Start ! aus Lei nlinie
|August | September | Oktober | Novembe{ Dezember
1 05:46 19:29 (3) | 07:30 07:26 08:20
21:26 21 19:50(3) | 19:09 17:01 16:18
2 05:48 19:30(3) | 07:32 07:28 08:21
21124 19 19:49 (3) | 19:07 16:59 16:17
3 05:50 19:32 (3) | 07:34 07:30 08:23
21:23 15 19:47(3) | 19:05 16:57 16:17
4 05:51 19:33(3) | 07:35 17:49 (8) | 07:32 08:24
21:21 11 19:44(3) | 19:02 11 18:00 (8) | 16:55 16:16
5 05:53 | 07:37 17:46 (8) | 07:34 08:26
21:19 | 19:00 16 18:02 (8) | 16:53 16:16
6 05:54 07:39 17:44 (8) | 07:36 08:27
21:58 2117 18:58 20 18:04 (8) | 16:51 16:15
710513 05:56 o741 17:43 (8) | 07:38 08:28
21:57 21:15 18:55 22 1B:05 (8) | 16:50 16:15
B | 05:14 05:58 07:42 17:42 (8) | 07:40 08:29
21:56 21:13 18:53 23 1B:05(8) | 16:48 16:14
9| 05:15 05:59 07:44 17:40 (8) | 07:42 08:31
211 18:51 25 1B:05 (8) | 16:46 16:14
06:01 07:46 17:40 (8) | 07:43 08:32
21109 18:48 25 1B:05(8) | 16:94 16:14
06:03 07:48 17:39 (8) | 07:45 08:33
21:07 18:46 26 18:05(8) | 16:43 16:13
04 07:50 17:39 (8) | 07:47 08:34
21:05 18:44 26 18:05 (8) | 16:41 16:13
06:06 07:51 17:39 (8) | 07:49 08:35
21:03 18:41 26 18:05(8) | 16:40 16:13
06:08 07:53 17:40 (8) | 07:51 08:36
21:01 18:39 24 18:04 (8) | 16:38 16:13
06:10 | 07:55 17:40 (8) | 07:53 08:37
20:59 | 18:37 24 18:04 (8) | 16:36 16:13
06:11 | 07:57 17:41 (8) | 07:54 08:38
20:57 | 18:35 22 18:03(8) | 16:35 16:13
06:13 07:59 17:41 (8) | 07:56 08:39
20:55 18:32 19 18:00 (8) | 16:34 16:13
06:15 18:40 (6) | 08:00 17:42 (8) | 07:58 08:39
20:53 11 18:51(6) | 18:30 17  17:59 (8) | 16:32 16:14
06:16 19:38 (3) 18:37 (6) | 08:02 17:44 (8) | 08:00 08:40
20:51 11 19:49 (3] 15 1m:52(6) [18:28 13 17:57(8) | 16:31 16:14
06:18 19:36 (3’ 18:35 (6) | 08:04 17:48 (8) | 08:02 08:41
20:49 15 19:51(3 18 18:53(6) | 18:26 5 17:53(8) | 16:29 16:14
06:20 19:35 (3] 18:34 (6) | 08:06 08:03 08:41
20:46 18 1953 (3 20 18:54(6) | 18:23 16:28 16:15
06:22 19333 18:33 (6) | 08:08 08:05 08:42
2044 20 19533 20 18:53(6) | 18:21 16:27 16:15
06:23 19:32 (3, 18:32 (6) | 08:10 08:07 08:42
2042 2 19543 22 18:54(6) | 18:19 16:26 16:16
06:25 19:30 (3 18:32 (6) | 08:12 08:09 08:43
20:40 24 19:54Q3 22 18:54(6) | 18:17 16:25 16:16
06:27 19:30 (3 18:31 (6) | 07:13 08;10 08:43
20:37 24 1954 (3, 21 1852 (6) | 17:15 16:24 16:17
06:28 19:30 (3 18:31 (6) | 07:15 08:12 08:44
2035 25 19:55(3 21 18:52(6) | 17:13 16:23 16:18
06:30 19:29 (3] 18:32 (6) | 07:17 08:14 08:44
20:33 25 19:54(3 19 18:51(6) | 17:11 16:22 16:18
06:32 191293 18:33 (6) | 07:19 08:15 08:44
20:31 25 19:54 (3, 16 1849 (6) | 17:09 | 16:21 16:19
06:34 19:29 (3 18:33 (6) | 07:21 | 08:17 08:44
20:28 25 19:54 (3, 13 18146 (6) | 17:07 16:20 16:20
06:35 19:29 (3] 18:35 (6) | 07:23 08:18 08:44
20:26 23 19523, 9 18:44(6) | 17:05 16:19 16:21
06:37 19:29(3] 07:25 08:44
20:24 23 19:52(3) 17:03 16:22
457 330 262 238
280 293 344
0.37 0.33 0.29
0.97 0.97 0.97
0.63 0.67 0.70
0.23 021 0.20 | |
63 63 68 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folg Matrix wik geg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) wten mit Zeitpunkt (S5:MM) (WEA mit letztem Schatten)

WIndPRO 4.2.285 | EMD International A/S, Tel, +45 96 35 44 44, www.emd ik, witdpro@emd. ok
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Schattenwurf-Immissionsgutachten Windpark Papenburg Il / Deutschland
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: B - 102 —

Annahmen fiir Schattenwurfberechnung :;.,, g gw ;m it Jsu(:mfn‘ “ﬂ‘;"‘;""‘é‘ﬁ"‘m [E[f:’ﬂ

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 l211 1,355 942 527 582 8,462
Star

o digkeit: Startwindg aus L gskennlinie
|Januar | Februar | Marz | April | Mai 1 Juni
10844 14:59 (20) | 08:15 15:21 (zcnuvzu 107:07 18:30 (16) | 05:59 20:05 (14) | 05:12 19:55 (14)
16:23 30 15:29(20) | 17:43 71 16:34(19) | 18: 2004 62 19:33(15) (20:57 9 20:14(14) | 2145 59 2059 (9
2 | 08:44 15:00 (20) | 08:14 15:23 (26) o7:17 07:04 18:29 (16) | 05:57 20:01 (19) | 05:11 10:56 {14)
16:24 30 15:30(20) | 17415 0 16:34 (19) | 18:09 20006 64 19:33(15) [20:59 16 20:17(19) | 2147 &0 21:00(9
30844 14:59 (20) | 08:12 15:24 (4) | 07:15 17:36 (17) | 07:02 18:30 (16) | 05:55 19:59 (14) | 05:10 19:56 {14)
1626 31 15:30(20) [ 17:17 74 16:39(18) [18:11 6 17:42(17) |20:07 63 19:34(15) [21:01 26 20:32(10) | 21:48 59 21:00(9)
4| 08:44 15:00 {20} | 68:10 15:24 (4] | 07:13 17:33(17) | 06:59 18:30 (16) | 05:53 19:58 (14) | 05:09 19:57 {14)
16:27 31 15:31(20)[17:19 78 1642(18) [ 18:13 13 17:46(17) | 20:08 64 19:34(15) (2102 34 20033(10) | 2149 58 21:00(9)
5| 08:43 15:01 (20) | 08:09 15:23 (4) | 07:11 17:30 (17) | 06:57 18:30 (16) | 05:51 19:56 (14) | 05:08 19:58 (14)
1628 31 1532(20) [ 17:21 Bl 16.44(18) | 18:45 17 17:47 1;;|zo:u 62 19:33(15)|21:04 38 2034(10)|2150 57 21.01(9
6| 09:43 15:00 (20) | 08:07 15:23 (4) | 07:08 17:29 (17) | 06:55 18:31 (16) | 05:49 19:54 (14) | 05:08 19:58 (14
1629 32 15:32(20)|17:23 82 1646(18) [18:17 20 17:49(17) 120013 60 19:31(15) (21:06 42 20:36(10) | 2:51 57 21:01(9)
70843 15:00 (20) | 68:05 15:23 (4) | 07:06 17:28 (17) | 06:52 18:32 (16) | 05:48 19:53 (14) | 05:07 19:59 (14)
1631 33 15:33(20) | 17:25 63 16:47(18) | 1838 22 17:50(17) | 2004 56 1933(15) [21:08 44 20:37(10) | 2152 56 21:01(9)
8 | 08:42 15:01 (20) | 68:03 15:23 (4) | 07:04 17:26 (17) | 06:50 18:32 (16) | 05:46 18:53 (14) | 05:06 19:50 (14)
1632 33 15:34(20) | 17:27 B4 16:46(18) | 18:20 24 17:50(17) | 20016 5§ 19:32(15) [21:09 46 20:39(10) | 2153 55 21:01(3)
9| 08:42 15:01 (20) | 08:01 15:23 (4) | 07:01 17:26 (17) | 06: 15:34 (16) | 05:44 19:52 (14) | 05:06 20.01 (14)
16:33 33 15:34(20) | 17:29 83 1648(18)|18:22 24 17:50(17) |20:18 SO 1931(15)(21:01 47 20:39(10) | 21:54 54 21:02(9)
10 | 08:41 15:01 (20} | 08:00 15:23 (4) | 06:59 17:26 (17) | 06:45 18:36 (16) | 05:42 19:51 (14) | 05:05 20:01 (14)
16:35 33 15:34(20) | 17:31 B3 16:50(18) | 18:28 25 17:51(17) 12020 55 19:53(13) (2113 48 20039(10) |2134 52 21:01(9)
11 | 08:40 15:02 (20) | 07:58 15:23 (4] | 06:57 17:25(17) | 06:43 18:37 (16) | 05:40 19:51 (14) | 05:05 20:02 (14)
1636 33 1535(20)|17:33 81 16:50(18) | 18:26 25 17 so(mlzou 52 19:54(13) (2114 49 20.40(10) | 20:55 51 21:02(9)
12 | 08:90 15:02 (20) | 07:56 15:24 (4] | 06:54 17:25 (17 15:42 (16) | 05:39 19:50 (14) | 05:05 20:02 (14)
1638 33 15:35(20)|17:35 77 16:51(18)[18:28 25 17:50(17) zo:u 44 19:56(13) (21:06 50 20:40(10) | 21:56 51 21:02(9)
13 | 08:39 15:03 (20) | 07:54 15:24 (4) | 06:52 17:25(17) | 06:38 19:11 (15) | 05:37 12:51 (14) | 05:04 20:02 (14)
1639 33 15:36(20) | 17136 77 1&:51(18) [18:29 29 17:49(17) | 2025 34 195B(13) (21118 49 20:40(10) {21357 49 2101(9)
14 | 08:38 15:03 (20) | 07:52 15:25 (4) | 06:50 17:25(17) | 06:36 19:14(15) | 05:35 19:50 (14) | 05:04 20:03{14)
1641 34 1537(20) | 17:38 75 16:51(18)|18:31 23 17:48(17) | 2027 30 1%59(13) |21:19 SO 20:40(10) | 21:57 49 21:02(9)
15 | 08:37 15:03 (20) | 67:50 15:25 (4] | 06:47 17:26 (17) | 06:34 19:36(13) | 05:34 19:50 (14) | 05:04 20:04 (14
16:43 33 15:36(20) | 17:40 74 16:51(18) (1833 21 17:47(17) 1 20:29 22 19:58(13) (21:21 50 20:140(10) | 21:58 48 2102 (9)
16 | 08:36 15:04 (20) | 07:48 15:26 (4) | 06:45 17:27 (17) | 06:31 19:36 (13) | 05:32 19:50 (14) | 05:04 20:04 (14)
1644 33 15:37(20) [ 1742 72 16:51(18) | 18:35 18 17:45(17) 12031 23 19:59(13) (21:23 49 20:39(10) |21:58 47 21:02(9)
17 | 08:35 15:04 (20) | 67:46 15:27 (4) | 06:42 17:29{17) | 06:22 1935 (13) | 05:30 19:50 (14) | 05:04 20,05 (14)
16:46 33 15:37(20) | 17:44 71 16:51(18) [18:37 15 1744(17) | 20:32 24 19:59(13) [21:24 56 47(9) 121:58 47 21:03(9)
18 | 0834 15:05 (20) | 07:44 1528 (4) | 06:40 17:31 (17) | 06:27 19:35 (13) | 05:29 1950 (14] | 05:04 20:05 (14)
1648 32 15:37(20) | 1746 68 1651(18)]18:39 9 17:40(17) |20:3% 23 19:5B(13) (21:26 59 20:49(9) |21'38 47 21:03(9)
19 | 08:33 15:06 (20) | 07:42 15:28 (4) | 06:38 17:46 (16) | 06:25 19:36(13) | 05:27 19:50 (14) | 05:04 20:06 (14)
1649 32 15:38(20) | 17:48 64 16:49(18) | 18:40 14 18:00(16) | 20:36 22 19:56(13) (21:27 61  20:51(9) | 2200 46 21.03(9)
20| 08:32 15:06 (20} | 02:39 15:30 (4) | 06:35 17:42 (16) | 06:23 19:36 (13) | 05:26 19:50 (14) | 05:04 20:06 {14)
16:51 42 15:48(4) | 17:50 60 16:49(18) | 18:42 21 18:03(16) | 20:38 22 19:56(13) (21:29 63 20:53(9) |22:00 46 21:03(9)
21| 08:31 15:07 (20) | 07:37 15:32 (4) | 06:33 17:40 (16) | 06:20 19:35(13) | 05:24 19:50 (14) | 05:04 20:07 (14)
16:53 45 15:52(4) | 17:52 55 1648(18) | 18:44 25 18:05{16) | 2039 21 19:56(13) (21:30 63 20:53(9) 12200 46 21:04(9)
22 | 08:30 15:08 (20) | 07:35 15:34 (4) | 06;30 17:38(16) | 06:18 1936 (13) | 05:23 19:50 (14) | 05:04 20.07 (14)
16:55 47 15:55(4) [17:54 49 16:47(18) | 18:46 29 18:07(16) | 2041 19 19.55(13) [21:32 65  20:55(9)122:00 46 21:04 (9]
23 | 08:28 15:08 (20) | 07:33 15:36 (4) | 06:28 17:36 (16) | 06:16 19:37 (13) | 05:22 19:51 (14) | 05:04 20:07 (14)
16:56 57 16:23(19) | 17:56 41 16:45(18) | 1840 31 18:07(16) {2043 17 19:54(13) (2133 65 20:56(9) | 22:01 46 21:04(9)
24 | 08:27 15:10 (20) | 07:31 15:32 (4) | 06:26 17:35 (16) | 06:14 19:39 (13) | 05:20 19:51 (14) | 05:04 20:06 {13)
16:58 61 16:26(19) | 1758 20 16:42(18) | 18:49 33 1B:08(16) | 20:45 13 19:52(13) [21:35 65 20:56(9) | 2201 47 21.04(9)
25 | 08:26 15:10 (20) | 07:29 | 06:23 17:33{16) | 06:12 19:41 (13) | 05:19 19:52 (14) | 05:05 20.07 (14
17.00 65  16:27 (19) | 18:00 |18:51 35 18:08(16) | 2047 8 10:46(13)|21:36 65  20:57(9) | 2201 47 21:05(9)
26 | 08:24 15:12 (20) | 07:26 1 06:21 17:32(16) | 06:10 05:18 19:52 (14) | 05.05 2007 (14)
1702 67 16:29(19) | 18:01 118:53 37 18:09(16) | 20:98 |21:38 66 20:58(9) 12201 46 21:04(9)
27 |08:23 15:13 (20) | 07:24 106:18 17:32 (16) | 06:07 05:17 19:53 (14) | 05:06 20:07 (14
17:04 69 16:30(19) | 18:03 118:55 38 18:10(16) | 20:50 2139 61 20:58(9) | 2201 48 21:05(9)
28 | 08:22 15:14 (20} | 07:22 1 06:16 17:31(16) | 06:05 105:16 19:53 (14) | 05:06 20:06 (14)
17:06 71 16:31(19) | 18:05 118:57 46 18:26(15) | 20:52 12140 63 20:59(9) |22:01 45 21:05(9)
29 | 08:20 15:17 (20) | 07:14 18:31 (16) | 06:03 | 05114 13:54 (14) | 05:07 20:07 (14}
1207 71 16:32(19) 119:58 34 19:30(15) | 20:54 12142 62 20,59(9) 12200 40 21:06(9)
30 | 08:19 15:18 (26) 107:11 16:30 (16) | 06:01 105:43 13:54 (14) | 05:07 20:06 (14)
17:09 70 16:32(19) | 120:00 58 19:31(15) | 20,55 121:43 61  20:59(9)122:00 50 21:05(9)
31 | 08:17 15:19 (26) | 102:09 18:30 (16) | 105:12 19:54 (14} |
1711 72 16:33(19 120:02 60 19:32{15) | 121:44 61 20:59(9) |
Sonnenscheinstunden | 254 | 275 | 387 | %18 | 490 | 505
astr max, mogl. Beschattung 1350 ] 1682 | 792 ] %7 | 1583 ] 1522
Sonnenscheinwahrsch. 017 0.26 1 0.27 1 0.37 | 043 1 033
Reduktion Betriebsdacer 057 0.97 1 097 | 0.97 | 0.97 | 097
Reduktion Windrichtung 0.70 0.71 | 0.68 | 0.65 | 0.60 | 0.60
Gesamte Redukton 011 047 | 017 | 023 i 0.25 | 018
Met.wahrsch Beschattung 152 293 | 137 | o | 393 | 285
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! it wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) {S5:MM) Sch g (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WindPRO 4.2.285 | EMD International A/S, Tal, +45 96 35 44 44, www.emd o, winctpro@emd dk 23.03.2026 16:50) 11 \NlﬂdPnn.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender

Berechnung: GB Schattenrezeptor: B - 102
Annahmen fiir Schattenwurfberechnung

Liswriziertnr Acromnder:

I17-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Serachnet:
23.03.2026 16:40/4.2.285

Sonr heinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 5.50 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor

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

329 461 479 756 524 404 599 1,211 1,355 942 B27 582 8462
Star i L

fs] digkeit: Startwindg aus L nlinie
| August ] | November | Dezember
20:06 (14) | 05:46 20:01 (34) | 06:39 18:37 (16) | 07:30 18:04 (17) | 07:26 14:53 (4) | 08:20
51 21:06(9) | 21:26 49 20:50(10) |20:21 52 19:54(13) |19:10 25 18:29(17) [17:01 83 16:19(18) | 1616 33
20:06 (19) | 05:48 20:02 (14) | 06:90 18:34(16) | 07:32 18:04 (17) | 07:28 14:53 (4) | 08:21 14:44 (20)
52 21:06(9) | 21:24 48 20:50(10) (20119 54 19:51(13) |19:07 25 18:29(17) | 1639 83 16:19(18) [ 1617 33 1517 (20)
20:05 (14) | 05:50 20:02 {14) | 06:42 16:32 (16) | 07:34 15:04 (17) | 07:30 14:53 (4) | 08:23
53 2106(9)|21:23 47 2049(10) |20:17 30 19;29(15) | 19:05 25 18:20(17) |16:57 83 16:18(18) (1647 33
20:05 (14) | 05:51 20:03 (14) | 06:44 : 18:03 (17) | 07:32 14:5) (4) | 08:24
54 21:06(9) | 2121 46 20:49{10) | 20114 55 24 1B27(17) [16:55 & 16:47(18) | 1636 33
20:05 (14) | 0553 2003 (14) | 06:46 18:03 (17) | 07:34 14:53 (4) | 08:25
56 21:07(9)[21119 45 20:48(10) [20:12 38 24 1827(17) 116553 &2 16:16(1!;”5:15 n
20:05 (14) | 05:55 20:04 (14) | 06:47 18:03(17) | 07:36 14:53 (4) | 08:27
55 2L07{(9)]2017 43 20:47(30) | 20:10 61 23 1B26(17) | 1651 81 xsum) 1615 R
20:05 (14) | 05:56 20:04 (14) | 06: 18:04 (17) | 07:38 14:53 (3) | 08:28
56 21:07(9) 2115 41 20045(10) | 20007 62 21 1625(17) [16:50 79 16:12(18) [16:15 31
20:04 (14) | 05:58 20:06 (14) | 06:51 16:05 (17) | 07:40 14:55 (4) | 08:20
58 21:07(9) | 21113 37 204310} |20:05 &4 19 18:24(17) (1698 74 16:10(18) [16:14 3L
20:04 (14) | 06:00 20;06 (14) | 06:52 18:06 (17) | 07:42 14:53 (26) | 08:31
59 21:08(9) | 21141 32 20:41(10) (20003 63 15 18:21(17) (1646 71 16:05(19) | 1614 31
20:04 (14) | 06:01 :00 (14) | 06:54 18:08 (17) | 07:43 14:51 26; 08:32
59 2108(9)|21:09 19 20:28(14) |20:00 64 11 1819(17) (1645 72 16:05(19) | 1614 30
20:03 (14) | 06:03 20°11 (14) | 06:56 07:45 14:50 (26) | 08:33
61 21.08(9)|21:07 15 20:26(14) (1958 63 1643 73 16:05(19) | 1614 30
20:03 (14) | 08:05 20:15 (14) | 06:57 07:47 14:50 (26) | 08:34
61 21:08(9)|21:05 6 20:21(14)|19:55 61 1641 70 1604(19) 1643 31
20:03 (14) | 06:06 06:59 07:49 14:49 (20) | 06:35
82 21:08(9) | 21:03 19:53 58 1690 71 16:04(19) | 16:13 30
20:02 (14} | 06:08 07:01 07:51 14:47 (20) | 08:36
61 21,07 (9) | 21:01 19:51 54 1638 71 16:04(19) |16:13 29
20.02 (14) | 06:10 07:03 07:53 14:46 (20) | 08:37
61 21:07(9) | 20:59 19:48 48 16:37 69 16:03(19) | 1613 29
20:01 (14) | 06111 07:04 07:54 14:45 (20) | 08:38
83 2107 (9) | 20:57 19:46 38 16:35 &7 16:02(19) |16:13 29
2001 (14) | 05:43 07:06 16:14 (4) | 07:56 14:44 (20) | 06:39
62 21:06(9) | 20:55 1943 37 15 17:10(18) [16:34 65 16:01(19) (1614 28
20:02 (14) | 05115 19:47 (13) | 67:08 16:08 (4) | 07:58 14:44 (20) | 08:39
65  21:07(9)| 20053 10 19:57(13) 1941 36 34 1704(18) (1632 61 16:00(19) | 16:14 28
20:01 (14) | 06:16 9:44 (13) | 07:09 16:06 (4) | 08:00 14:43 (20) | 08:40
65 21:06(9)|20:51 14 19:58(13) 1938 34 43 17:16(18) | 16:31 15:58(19) | 16:14 29
20.01 (14} | 05:18 1943 (13 | 07:11 16.03 (4) | 08:02 14:43 (20) | 06:41
64 2:05(9)| 2049 17 20:00(13) |19:36 32 S117:17(18) [16:30 47 15:30(4) | 1614 29
20:01 (14) | 06:20 19:42 (13) | 07:13 16:02 (4) | 08:03 14:43 (20) | 08:41
65 21:06(9) | 2046 19 20:01(13) [19:34 30 57 1719(18) | 1628 45 |s:zn(<{ns:1s 2
20.01 (14) | 06:22 19:40(13) | 07:15 16:00 (4) | 08:05 14:42 (20) | 08:42
64 2105(9) 12044 21 20:01(13) 1931 26 61 17:19(18) | 16:27 42 1524(4“15 15 29
20:00 (14) | 06:23 19:40 (13) | 07:16 15:59 (4) | 08:07 242 (20) | 08:42
63 21:03(9) 12042 21 20001(13) (1929 2 65 17:20(18) | 1626 X 15:14 20) lb:xe )
20:01 (14) | 05:25 19:39 (13) | 07:18 15:57 (4) | 08:08 14:42 (20) | 08:43
62 21:03(9) 2040 23 20:02(13) (1926 17 69 17.20(18) 16:25 X2 15:14(20) [16:16 29
2000 (14) | 05:27 1938 {13) | 07:20 1456 (4) | 08:10 14:42 (20) | 06:43
61 21:01(9)20:37 23 20,01(13) 1924 13 72 1621(18) |16:24 33 15:15(20) [1617 29
20:00 (14) | 05:28 19:38(33) | 07:21 1455 (4) | 08:12 14:43 (20) | 08:44
59 2059(9)120:35 23 2001(13) {192 14 74 16:21(18) [16:23 33 15:16(20) | 1618 28
20:00 (14) | 06:30 19:37 (13) | 07:23 14:55 (4) | 08:13 14:43(20) | 08:44
50 20:50(10) | 2033 23 20:00(13) [19:19 18 75 16:21(18) [16:22 33 15:16(20) (16:18 29
20:00 (14) | 08:32 19:38 (13) | 07:25 14:54 (4] | 08:15 14:43 (20) | 08:44
50 20:50(10) | 2031 2 20:00(13) |1%:17 20 76 16:21(18) |16:21 33 15:16{20) [1619 29
20:01 (14) | 05:34 19:15 (15) | 07:27 1454 (4) | 08:17 19:43 (20) | 08:44
50 20:51{10) {2028 30 20:00 u} 1914 2 76 16:21 (18) | 16:20 15:16(20) [16:20 30
20:00 (14} | 0635 19:11 (15) | 07:28 14:53 (4) | 08:18 14:44 (20) | 08.44
50 20:50(10) [ 20:26 34 19:56(13) (112 23 77 1620(18) |16:19 33 15:17(20) |16:21 30
2001 (14) | 06,37 18:41 (16, 14.53(4) | 108.44
SO 20:51{10) | 20:24 45 19:56(13) |17:nz 81 16:20(18) | [16:22 30
Sonnenscheinstunden | 457 382 | 33 | 262 | 238
astr. max, mogl.Beschattung 1802 | 753 1299 ] 1138 ] 1791 | 933
Red.Sonnenschenwahrsch, 034 0.37 0.33 1 029 | 021 0.13
Reduktion Betriebsdacer 057 0.57 097 | 0.97 | 057 097
Reduktion Windrichtung 050 051 0.67 | 0.70 | 0.70 070
Gesamte Redukton 0.20 0.22 022 | 020 | 0.14 0.08
Met.wahrsch Beschattung 58 166 269 | 226 | 253 79
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! it wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) {S5:MM) Sch g (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WindPRO 4.2.285 | EMD International A/S, Tal, +45 96 35 44 44, www.emd o, winctpro@emd dk 23.03.2026 16:50 ) 12 \NlﬂdPnn.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: C - 103 —

Annahmen fiir Schattenwurfberechnung :;.,, g gw ;m it Jsu(:mfn‘ “ﬂ‘;"‘;""‘é‘ﬁ"‘m [E[f:’ﬂ

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 l211 1,355 942 527 582 8,462
Star

o digkeit: Startwindg aus L gskennlinie
|Januar | Februar | M8z | April | Mai 1 Juni
10844 15:21 (20) | 08:15 15:28 (20) | 07:20 15:52 (4) | 07:07 18:46 (16) | 05:59 10542 20:03 (14)
16:23 17 15:38(20) 1713 64 16:42(19) [18:07 45 16:56(18) | 20,04 43 19:34(15) | 20:57 12145 60 21:04(9)
2 | 08:44 15:21 (20) | 08:14 15:29 (20) | 07:17 15:54 (4) | 07:04 16:45 (16) | 05:57 | 05:11 20:04 (14)
16:24 18 15:39(20)| 17115 68 16:43(19) | 18:09 38 16:53(26) [20:06 50 19:37(15) | 20:59 12147 60 21:05(8)
30844 15:20 (20) | 08:12 15:30 (20) | 07:15 15:57 (4) | 07:02 15:45 (16) | 05:55 105:10 20:05 (14)
16:26 20 15:40(20) | 17:17 70 16:44(19) [18:11 32 16:53(26) 20007  S4  19:39(15) | 21:01 12148 53 21:05(9)
4| 08:44 15:20 (20) | 08:10 15:32(20) | 07:13 16:03 {4) | 06:59 18:44 (16) | 05:53 105:09 20:05{14)
16:27 21 1541(20)| 1719 71 16:44(19) [1813 19 16:53(26) | 2009 56 1340(15) | 21:02 |2148 59 21:05(9)
5| 08:43 15:21 (20) | 08:09 15:35 (20) | 07:11 16:41 (26) | 06:57 18:43 (16) | 05:51 20:17 (14) | 05:08 20:06 (14)
1628 22 1543(20)|17:21 67  16:45(19) ll! 15 10 16:51(26) | 20011 57 1940(15) |21:04 4 20:21(14) |21:50 59 21.06(9
6| 08:43 15:20 (20) | 08:07 15:48 {4) | 07:08 16:43 (26) | 06:55 18:43 (16) | 05:49 20:12 {14) | 05:08 20:06 (14
1629 23 1543(20)[17:23 57 1645(19) [18:17 6 16:49(26)|20:13 S8 1941(15)(21:06 20 20:36(10) | 21:51 58 21:06(9)
70843 15:20 (20) | 08:05 15:47 (4) | 07:06 06:52 18:44 (16) | 05:48 20:09 (14) | 05:07 20:07 (14)
1631 24 15:44(20)|17:25 58 16:45(19) | 1818 2014 56 19:42(15)[21:08 28 20:37(10) | 2152 58 21:07(9)
8 | 08:42 15:20 (20) | 06:03 15:46 (4) | 07:04 17:43 (17) | 06:50 18:43 (16) | 05:46 20:08 (14) | 05:06 20:07 (14)
1632 25 15:45(20)|17:27 59 1645(19) |18:20 10 17:53(17) | 2016 S8 19:41(15) [21:09 31 20:39(10) | 2153 57 21:06(39)
9| 08:42 15:20 (20) | 08:01 15:46 (4) | 07:01 17:40 (17) | 06:48 18:43 (16) | 05:44 20:06 (14) | 05:06 20.08 (14)
16:33 26 1546(20)|17:29 59 1645(19) [18:22 16 17:36(17)|20:18 58 19:41(15)(21:01 35 20:41(10) |21:54 57 21:07(9)
10 | 08:41 15:20 (20} | 08:00 15:45 (4) | 06:59 17:39 (17) | 06:45 16:44 (16) | 05:42 20:05 (14) | 05:05 20:07 (14)
16:35 27 1547(20)117:31 70 16:55(18) (18:24 18 17:57(17)[20:20 57 1941(15) (2143 37 2042(10) |2134 56 21:06(9)
11 | 08:40 15:19 (20) | 07:58 15:45 (4) | 06:57 17:37 (17) | 06:43 18:44 (16) | 05:40 20:05 (14) | 05:05 20:08 (14)
1636 28 1547 (20)| 1733 72 1657(18) [18:26 21 17:58(17)20:22 56 19:40(15) (21:14 39 20:44(10) | 20:55 57 21:07(9)
12 | 08:90 15:19 (20) | 07:56 15:44 (4) | 06:54 12:36 (17) | 05:41 18:45 (16) | 05:39 20:03 (14) | 05:05 20:09 (14)
16:38 29 1548(20)|17:35 75 16:59(18) [18:28 23 17:59(17)[20:223 5§ 19:40(15) (21:16 41 20:44(10) | 21:56 56 21.08(9)
13 | 08:39 15:20 (20) | 07:54 15:44 (4) | 0652 17:35 (17) | 06:38 1846 (16) | 05:37 20:03 (14) | 05:04 20:09 (14)
16:39 30 15:50(20)|17:35 77 17:01(18) (1829 23 17:58(17) |20:25 60 1958(13)(21:8 42 2045(10) {2157 55 21:07(9)
14 | 08:38 15:10 (20) | 07:52 15:44 (4) | 06:50 17:35 (17) | 06136 18:47 (16) | 05:35 20:02 (14) | 05:04 20:09 (14)
1641 30 1549(20)[17:38 78 17:02(18) [18:31 24 17:59(17)120:27 61 20:00(13) |21:19 43 20:45(10) | 21:57 54 21:07 (9]
15 | 08:37 15:18 (20) | 07:50 15:44 (4) | 06:47 17:35 (17) | 06:34 18:48 (16) | 05:34 20:02 (14) | 05:04 20:10 (14
16:43 31 15:30(20) [ 17:40 79 17;03(18) (18:33 24 17:59(17)|20:29 58 20:01(13) (2121 43 2045(10)|21:58 54 21-08(9)
16 | 08:36 15:18 (20) | 07:48 15:44 (4) | 06:45 17:34 (17) | 06:31 18:50 (16) | 05:32 20:01 (14) | 05:04 20:30 (14)
1644 32 15:51(20)| 17:42 8D 17:04(38) [18:35 24 17:58(17)|20:31 53 2003(13) (21:23 44 20:45(10) | 21:58 55 21:08(9)
17 | 08:35 15:20 (20) | 07:46 15:44 (4) | 06:42 17:34 (17) | 06:29 18:52(16) | 05:30 20:02 {14) | 05:04 20:10 (14)
1646 32 15:52(20) | 17:44 77 17:05(18) |18:37 24 17:58{17)[20:32 47 20:04(13) [21:24 43 2045(10) | 21559 55 21:06(9)
18 | 0834 15:20 (20) | 07:44 15:44 (4) | 06240 17:34 (17) | 06:27 18:58(16) | 05:29 20:01 (14) | 05:04 20:11 (18)
1648 33 15:53(20)|17:46 77 17:05(18) |18:39 22 17:56(17) |20:34 29 20105(13) (21:26 43 20:44(10) |21'38 53 21:08(9)
19 | 08:33 15:20 (20) | 07:42 15:43 (4) | 06:38 17:35 (17) | 06:25 1943 (13) | 05:27 20:01 (14) | 05:04 20:11 (14)
1649 33 15:53(20)|17:48 77 17:04(18) [18:40 21 17:56{17) [20:36 22 20:05(13) [21:27 44 20:45(10) | 2200 53 21.08(9)
20| 08:32 15:20 (20) | 07:39 15:44 (4) | 06:35 1235 {17) | 06:23 19:43 (13) | 05:26 2001 (14) | 05:04 20:11 (14)
16:51 33 15:53(20)|17:50 77 17:05(18) (18142 19 17:54(17)20:38 22 20:05(13) 21:29 48 20:52(9) |22:00 54 21:09(9)
21| 08:31 15:20 (20) | 07:37 15:44 (4) | 06:33 17:37 (17) | 06:20 19:42 (13) | 05:24 20:00 (14) | 05:04 20:12 (14)
16:53 34 15:54(20) | 17:52 76 17:05(18) [1844 15 17:52(17)120:3% 22 20:04(13) [21:30 54 20:54(9) 2200 54 21:10(9)
22 | 08:30 15:21 (20) | 07:35 15:45 (4) | 06:30 17:40 (17) | 06:18 19:42 (13) | 05:23 20:01 (14) | 05:04 20:12 (14)
16:55 34 15:55(20)[17:54¢ 74 17:05(18) [18:46 9@ 17:49(17) 12041 21 20:03(13)|21:32 56  20:57(9)122:00 54 21:10(9)
23 | 08:28 15:21 (20) | 07:33 15:46 (4) | 06:28 06:16 19:42 (13) | 05:22 20:01 (14) | 05:04 20012 (14)
16:56 33 15:54(20) | 17:56 72 17:04(18) | 18:48 2043 21 20003(13) (21:33 57 20:58(9)|22:01 53 21:09(9)
24 | 08:27 15:22 (20) | 07:31 15:46 (4) | 06:26 06:14 19:42 (13) | 05:20 20:01 (14) | 05:04 20112 (13)
16:58 33 15:55(20) | 17:58 69  17:03(18) | 18:49 2045 20 20:02(13) |21:35 5B 20:59(9) |22:01 53 21:09(9
25 | 08:26 15:22 (20) | 07:39 15:47 (4) | 06:23 17:59 (18) | 06:12 19:43 (13) | 05:19 2002 (14) | 05:05 20.13 (14
17,00 33 1555(20) [ 18:00 67 17:03(16) (1851 13 18:12(16)(20:47 16 20:01(13) (21:36 58 21:00(9) |22:01 53 21:10(9)
26 | 08:24 15:23(20) | 07:26 15:48 (4) | 06:21 17:56 (16) | 06:10 10:44 (13) | 05:18 20.02 (14) | 05.05 20:12 (14)
1702 32 15:55(20)118:00 63 17:02(18) [18:53 19 18:15(16)[20:48 16 2000(13)(21:38 59 21:01(9) 12201 55 21:10(9)
27 |08:23 15:23 (20) | 07:24 15:49 (4] | 06:18 17:54 (16) | 06:07 19:46 (13) | 05:17 20:02 (14) | 05:06 20:13 (14)
17:04 32 15:55(20) | 18:03 S8 17:00(18) [18:55 24 18:18(16)[20:50 12 19:58(13)(21:39 60  21:02(9) |22:01 55 21:11(9)
28 | 08:22 15:23(20) | 07:22 15:50 (4) | 06:16 17:51(16) | 06:05 19:48 (13) | 05:16 20:02 (14) | 05:08 20:12 (14)
17:06 31 15:54(20) | 18:05 51 1&:58(18) [18:57 27 18:18(16)}20:52 7 19:55(13) (2140 61  20:03(9) |22:01 54 21:10(9)
29 | 08:20 15:24 (20) 07:14 18:50 (16) | 06:03 0514 20003 (14) | 05:07 20:13 (14)
12:07 3¢ 16:36(19) 19:58 30 19:20(16) | 20:54 121142 60 21:03(9) 12200 55 21:11(9)
30 | 08:19 15:25 (20) 07:11 18:48 (16) | 06:01 105:43 20:03 (14) | 05:07 2012 (14)
17:09 45 16:38(19) 20:00 32 19:20(16) | 20:55 121:43 59 2103(9)122:00 56 20:11(9)
31 | 08:17 15:26 (20) 07.09 16:47 (16) | 105:12 20:03 (15) |
17:11 58 16:40(19) 2002 3 19:21(16) | 12144 60 21:04(9) |
Sonnenscheinstunden | 254 s 367 | 418 | 490 | 505
astr max, mogl. Beschattung 938 1942 622 | 1149 | 1222 | 1671
henwahrsch, 047 0.26 0.27 1 0.37 | 0.43 1 033
Reduktion Betriebsdacer 097 0.97 047 | 0.97 | 0.97 | 097
Reduktion Windrichtung 070 0.71 0.68 1 0.65 | 0.60 | 059
Gesamte Redukton o1t 0.18 a18 I 023 i 025 | 019
Met.wahrsch Beschattung 105 341 109 I 263 | 304 | 32
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! it wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) {S5:MM) Sch g (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WindPRO 4.2.285 | EMD International A/S, Tal, +45 96 35 44 44, www.emd o, winctpro@emd dk 23.03.2026 16:50/ 13 \NlﬂdPnn.

117-SCHATTEN-2026-043
Schattenwurf-lmmissionsgutachten Windpark Papenburg Il / Deutschland Seite 54 von 172



Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: C- 103 ~ b T 5
Annahmen fiir Schattenwurfberechnung e Fib Ma e Vet v X Mg sﬂp""'on'“""’""w' EEDuLDE]
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 827 582 8,462
Star

s digkeit: Startwindgeschw. aus L gskennlinie
|uli | August | Oktob: | November | Dezember
1| 05:08 20:13 (14) | 05:46 20:14 (14) | 06:39 18:44 (16) | 07:30 18:15 (17) | 07:26 15115 (4) | 08:20 15:01 (20)
2200 55 2L11(9)|21:26 40 20:54(10) [20:21 56 19:40(15) [1%:10 23 18:38(17) [17:01 69 16:24(18) | 1618 28 15:28(20)
2 | 05:09 20:13 (19) | 05:48 20:15 (14) | 06:90 18:42 (16) | 07:32 18:15(17) | 07:28 15:15 (4) | 08:21 15:03 (20)
21059 5 2112(9)|21:24 39 20054(10) | 20019 §7  19:39(15) | 1907 22 1E37(17) (1659 60 16:15(19) |1&17 27 15:30(20)
3| 05:09 20:12 (14) | 05:50 20:16 (14) | 06:42 18:41 (16) | 07:34 18:16(17) | 07:30 15:16 (4) | 08:23 15:04 (20)
2159 s6 2111(9)121:23 36 20:52(10) [20:17 S8 19:39(15)[19:05 20 18:36(17) (1657 59 1615(19) | 1617 26 15:30(20)
40510 2012 (14) | 05:51 20:17 (14) | 06:44 18:40 (16) | 07:35 18:16 (17) | 07:32 15:17 (4) | 08:24 15:04 (20)
21559 S8 21:12(9) | 21:21 M 20:51(10) 20014 5B 19:38(15) [19:02 17 18:33(17) [16:55 5B 16:15(19) |16:06 25 15:29(20)
5| 05:11 20:12 (14) | 0553 20:18 (14) | 06:46 18:40 (16) | 07:37 18:18 (17) | 07:34 15:18 (4) | 08:25 15:05 (20)
2158 58 2112(9)f2119 zn:«(wE 20012 58 1938(15) [19:00 13 1B31(17) (1653 57 16:15(19) [16:16 24  15:29(20)
60512 20:12 (14) | 05:55 20:20 (14) | 06:47 18:40 (16) | 07:39 18:22(17) | 07:36 15:04 (20) | 08:27 15:06 (20)
2158 58 2102(9) zx 17 26 20:47(10) 20:10 57 19:37(15)|18:38 6 18:26(17) (1651 67 16:14(19) 11615 23 15:29(20)
7)05:13 20012 (14 20:22 (14) | 06:49 18:39 (16} | 07:41 07:38 15:02 (20) | 08:28 15:07 (20)
257 9 2112(9 n xs 16 20:45(10) [ 20:07 57 19:36 (15) | 18:55 16:50 71 16:14(19) 1615 22 15:29(20)
8| 05:14 20012 (14) | 05:58 06:51 18:39 (16) { 07:42 12118 (26) | 07:40 15:01 (20) | 08:29 15:08 (20)
215 58 212(9) | 2113 2005 56 19:35(15) | 18:53 8 17:26(26) [16:98 63 16:14(19) | 16:14 21 15129(20)
9| 05:15 20:12 (14) | 06,00 06:52 18:39 (16) | 07:44 17:15 (26) | 07:42 14:56 (20) | 08:31 15:09 (20)
2155 60 21:13(9) ) 2141 2003 54 19:33(15)[18:51 11 17:26(26) [ 16:46 69 16:14(19) | 16:14 20 15:29(20)
10 | 05:16 20:12 (14) | 06:01 06:54 18:38 (16) | 07:46 16:34 {4) | 07:43 14:58 (20) | 08:32 15:10 (20)
2155 60 21:13(9) | 21:09 2000 SO 19:30(15)| 1848 26 17:27(26) (1645 65 16:13(19) | 16114 1B 1528(20)
11 | 05:17 20:12 (14) | 06:03 06:56 18:39 (16) | 07:48 16:30 (4) | 07:45 14:58 (20) | 08:33 15:11 (20}
2154 59 21:42(9) | 2107 19:58 43 19:27(15)|18:46 35 17:27(26) (1643 56 16:11(19) | 1614 17 15:28(20)
12 | 05:18 20012 (14) | 06:05 06:57 18:39 (16) | 07:50 16:27 (4) | 07:47 14:57 (20) | 06:34 15:12 (20)
2153 59 21:12(9) | 21:05 19:55 34 19:13(16) |18:44 41 17:28(18) [16:41 42 16:10(19) | 1613 16 15:26(20)
13| 05:19 20:11 (14) | 06:06 06:59 16:39 (16) | 07:51 16:25 (4) | 02:49 14:56 (20) | 08:35 15113 (20)
2152 80 21:12(9) | 21:03 19:53 32 1911(16) [18:41 47 17.30(18) (1640 38 16:08(19) |16:13 15 15:28(20)
14 | 05:20 20:11 (14) | 06:08 07:01 18:40 (16) | 07:53 16:23 (4) | 07:51 14:56 (20) | 08:36 15:14 (20)
2151 59 21:42(9) | 2101 19:51 30 19:10(16) [18:3% 53 17:32(18) [16:38 31 15:27.(20) |16:43 13 15:27(20)
15 | 05:22 20:11 (14) | 06:10 19:55 (13) | 07:03 18:41 (16) | 07:55 16:21 (4) | 07:53 14:56 (20) | 08:37 15:15 (20)
2150 60 21:11(9)|20:59 9 20:04(13) (19:48 28 19:09(16) (1837 59 17:33(18) (16:37 32 15:28(20) 1613 12 15:27 (20)
16 | 05:23 20:11 (14) | 06:11 19:53 (13) | 07:04 18:42 (16) | 07:57 1620 (4) | 07:54 14:56 (20) | 08:38 15:16 (20)
2149 60 2011(9)|20:57 13 20:06(13) [19:46 29 19:06(16) [18:35 63 17:34(18) [16:35 32 15:28(20) | 1613 11 15:27(20)
17 | 05:24 20:10 (14) | 05:43 19:50(13) | 07:06 18:44 (16) | 07:59 16:18 (4) | 07:56 14:56 (20) | 06:39 15:17 (20)
2148 60 21:30(9) | 20:55 17 20:07(13) (19143 20 19:04(16) [18:32 67 1734(18) [16:34 33 15:229(20) |16:14 10 15:27(20)
18 | 05:26 20:11 (14) | 05115 19:50 (13) | 67:08 18:47 (16) | 08:00 16:17 (4) | 02:58 1456 (20) | 08:39 15:18 (20)
2147 3% 21:10(9) | 20053 1B 2008(13) | 19:41 14 19:01(16) [1830 71 I7-35(18) [16:32 33 15:29(20) | 1614 10 15:28(20)
19 | 05:27 20:11 (14) | 06:16 19:48 (13) | 07:09 | 08:02 16:16 (4) | 068:00 14:56 (20) | 08:40 15:19 {20)
2145 58 21:09(9)|20:51 20 20:08(13) | 19:38 [18:28 73 17:35(18) (16:31 33 15:29(20) |16:14 8 15:27 (20)
20| 05:28 20:11 (14} | 05:18 19.:48 07:11 | 08:04 16:15 (4) | 08:02 14:56 (20) | 08:41 15:20 (20)
244 57 N08{9) | 2049 A 20:09(13) | 19:36 [18:26 75 17:35(18) (1630 34 15:30(20) 11619 8  15:28(20)
21 | 05:30 20:11 (14) | 06:20 19:47 (13) | 07:13 18:27 (17) | 08:06 16:15 (4) | 08:03 14:56 (20} | 08:41 15121 (20)
2143 57 2108(9) 2046 22 20:09(13)[19:34 7 1834(17) 1824 75 17:35(18) (1628 34 15:30(20) 1615 7 15:28(20)
22| 0531 20:11 (14) | 06:22 19:46(13) | 07:15 18:22 (17) | 06:08 16:14 (4) | 08:05 14:56 (20) | 08:42 15:21 (20)
21:42 55 2106(9) 12044 23 20:09(13) | 19:31 14 18:36(17) |18:21 77 17:35(18) [16:27 33 15:29(20) 1615 7 15:28(20)
23| 0533 20:11 (14) | 06:23 19:46 (13) | 07:16 18:20 (17) | 08:10 16:14 (4) | 08:07 14:56 (20) | 08:42 15:22 (20)
2140 5t uo«mnou I3 20:09(13) (19:29 18 18:38(17) (1819 77 17:35(18) [16:26 33 15:29(20) 1616 B 15:30(20)
24| 0534 20:12 (14) | 05:25 19:46 (13) | 07:18 18:19 (17) | 08:12 16:13 (4) | 08:09 14:57 (20) | 08:43 15:22 (20)
2139 43 20:55(10) (2040 22 20:08(13) |19:26 20 18:39(17) {1817 76 17:34(18) [16:25 33 15:30(20) | 1616 B 15:30 (20
25| 05:35 20:11 (14} | 06:27 16) | 07:20 18:18 (17) | 07:13 15:13 (4) | 08:10 14:58 (20) | 06:43 15:21 (20)
21137 44 20:55(10)|20:37 32 20:07(13) (19:24 22 18:40(17) | 17:15 76 1634 (18) (1624 32 15:30(20) 1617 9 15:30(20)
26 | 05:37 20:11 (14) | 05:28 18:55 (16) | 07:21 18:16 (17) | 07:15 15:13 (4) | 0812 14:58 (20) | 08:44 15:21 (20)
21236 44 20:55(10)| 20035 48 20:07(13) (19:22 23 18:39(17) [17:13 B0 16:33(18) (16:23 32 15:30(20) 11618 10 15:31 (20)
27 | 0539 20:12 (14) | 06:30 18:51 (16) | 07:23 18:16 (17) [ 07:17 15:13 (4) | 06:13 14:59 (20) | 08:44 15.11}20
2134 44 20:56 (10) | 20:33 20:04(13) (19:19 24 18:40{17) [17:11 79 16:32(18) (16:22 31 15:30(20) |16:38 11 15:32(20)
28 | 05:40 20:12 (14) | 08 18:49 (16) | 07:25 18:15(17) | 07:19 15,13 (4) | 08:15 14:59 (20) | 08:44 15:22 (20)
2133 43 20:55(10) [ 2031 55 20:03(13) |19:17 25 18:40(17) (1705 78 16:31(18) (1621 31 15:30(20) | 16:19 12 15:34(20)
29 | 05:42 20°13 (14) | 05:34 18:48 (16) | 07:27 18114 (17) | 07:21 15114 {4) | 08:17 15:00 (20) | 08:44 15:22 (20)
2131 43 20:56(10) {20:28° 61 20:01(13) (1914 25 1839(17) [12:07 76 15:30(18) 1620 30 15:30(20) | 1620 13 15:35(20)
30 | 0543 20:13 (14} | 0635 18:46 (16) | 07:28 18:14 (17) | 07:23 15:14 (4) | 08:18 15:01 (20) | 08:44 15:21 (20)
21:29 42 20:55(10) [ 20:26 60 19:56(13) 112 24 18:38(17) [17:05 7S 1629(18) | 16:19 29 15:30(20) | 1621 14 15:35(20)
31 | 05:45 20.14 (14) | 06.37 18:45 (16 [07:25 1514 (4) I 15:21 (20)
2128 41 20:55(10) | 20024 54 19:3915) [17:03 73 1627(18) 116:22 15 15:36(20)
Sonnenscheinstunden | 508 | 457 382 | 330 62 | 238
astr max, mogl. Beschattung 1677 | 779 983 | 1572 1326 } 468
Red.Sonnenschenwahrsch, 0.34 0.37 0.33 I 0.29 021 1 0.13
Reduktion Betriebsdacer 057 0.7 097 | 0.97 0.97 | 0.97
Reduktion Windrichtung 050 0.62 086 | 071 0.70 | 0.70
Gesamte Redukton 020 0.2 a2 I 0.20 014 | 0.08
Met.wahrsch Beschattung 333 175 m I 316 188 | 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! it wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) {S5:MM) Sch g (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WndPRO 4.2.285 | EMO International A/S, Tel, +45 96 35 44 44, www.emd ok, windoro@emd.dk 23.03.2026 16:50 ) 14 \NlﬂdPnn.
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Wind

Dot Lisnizirtne Acvennder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum
Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender
Berechnung: GB Schattenrezeptor: D - 104 ~ - R " ” i i
Annahmen fiir Schattenwurfberechnun 0 . A5 (Tntiere tholichie Sonnenstinden) [EELOE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 5.50 4.24 3.12 1.82 0.96
Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 l211 1,355 942 527 582 8,462
Star o digkeit: Startwindg aus gskennlinie
|Januar | Februar | M8z | April | Mai 1Juni
10844 | 08:15 15:30 (20) | 07:20 15:53 (4) | 07:07 19:02 (16) | 05:59 19:52 (13) | 05:02 20:12 (14)
16:23 1713 3 16:42(19) | 18:07 17:09(18) | 20,04 24 19:26(16) (20:57 11 20:03(13) | 2145 56  21:09(9)
2 | 08:44 08:14 15:30 (20) | 07:17 15:53 (4) | 07:04 19:00 (16) | 05:57 19:55 (13} | 05:11 20:13 (14
16:2¢ 17:18 44 1644 (19) | 18:09 66 172:07 (18) | 20:08 27 19:27(18) | 20:59 S 20:00 (13) | 21:47 57 21:10(9]
3| 08:44 08:12 15:31 (20) | 07:15 15:54 (4) | 07:02 18:58(16) | 05:55 1 05:10 20:13 (14
16:26 1717 45 16146 (19) | 18:11 61 17:06 (18) | 20:07 30 19:28(16) | 21:01 | 2198 57 21:10(9
40844 15:34 (20) | 08:10 15:32(20) | 07:13 15:56 (4) | 06:59 18:57 (16) | 05:53 105:09 20:13 (14
16:27 4 15:38(20) | 17:1% 46 16147 (19) | 18113 54 17:04 (18) | 20:09 32 19:29(16) | 21:02 | 21499 58 21:11(9
5] 08:43 15:32 (20) | 08:09 15:33 (20) | 07:11 15:56 (4) | 06:57 18:55(16) | 05:51 | 05:08 20:13 (14)
16:28 9 15:41(20) | 17:21 60 1648 (19) | 18:15 47 17:01 (18) | 20:11 45 1942 (15) | 21:04 12150 59 21:12(9
6| 08:43 15:31 (20) | 08:07 15:34 {20) | 07:08 15:58 (4) | 06:55 18:55 (16) | 05:49 | 05:08 2013 (14
1629 12 1543(20)]17:23 66 16:49(19) |18:17 31 16:29{4) |20:13 49 19:44(15) | 21:06 j2U51 59 21:42(9)
7| 08:43 5:29 (20) | 08:05 15:36 (20) | 07:06 16:01 (4) | 06:52 18:54 (16) | 05:48 | 05:07 20:34 (14
1631 15 1544(20)[17:25 68 16:50(19) (1818 26 16:27(4)|20:14 52 19:48(15) | 21:08 j2152 59 21:13(9)
8| 0842 15:29 (20) | 06:03 15:36 (20) | 07:04 16:03 (4) | 06:50 18:53 (16) | 05:46 | 05:06 20:14 (14)
16:32 17 15:45(20) | 17:27 66 16:50(19) | 18:20 20 16:23{4) | 20:16 51 1996 (15) | 21:09 | 21:53 59 21:13(9)
9| 08.42 15:29 (20) | 08:01 15:43 (20) | 07:01 16:08 (4) | 06:48 18:52 (16) | 05:44 1 05:06 20:14 (14)
16:33 19 1548 (20) | 17:29 58 16:50(19) | 18:22 10 16:18 (4) | 20:18 55 19:47(1S) |21:11 | 21:54 59 21:13(9)
10 | 08:41 15:28 (20) | 08:00 15:57 (4) | 06:59 06:45 18:52 (16) | 05:42 20:35 (10) | 05:05 20:14 (14)
16:35 21 15:49(20) | 17:31 5 lG‘SI(W% 18:24 ;20 S6 1948 (15) (21113 7 204 IDEIZIS! 59 21113 (9]
11 | 08:40 15:27 (20) | 07:58 15:55 (4) | 06:57 17:48 (17) | 06:43 18:51 (16) | 05:40 20:27 (14) | 05:05 20:15 (14
1636 23 15:50(20)| 1733 56 1651(19) [18:26 11 1759(17) 12022 56 19:47(15) (2144 14 2044 (10) | 21:55 59 21:14(9)
12 | 08:40 15:27 (20) | 07:56 15:55 (4) | 06:54 12:46 (17) | 06:41 18:51 (16) | 05:39 20:22 (14) | 05:05 20:15 (14
1638 24 15:51(20)[17:35 56 16:51(19)[18:28 15 18:01(17) {2023 56 19:47(15) (21106 23 20.45(10) | 2156 59 21:14(9
13 | 08:39 15:27 (20) | 07:54 15:54 (4) | 0682 17:43 (17) | 06:38 18:52 (16) | 05:37 20:20 (14) | 05:04 20016 (14)
16:39 26 15:53(20) | 17:36 60 16:56 (18) | 18:29 19 18:02(17) | 20025 55 19:47(15) [ 21:18 27 20047 (10) | 2157 59 21:15(9)
14 | 08:38 15:26 (20) | 07:52 15:53 (4) | 06:50 17:42 (17) | 06:36 18:52 (16) | 05:35 20:18 (14) | 05:04 20:15 (14)
16:41 27 15:53(20) | 17:38 70 17:03(18) | 18:31 21 18:03(17) | 20:27 55 1947 (15) | 21:19 30 20:48 (10) | 21:57 59  21:14(9)
15 | 08:37 15.26 (20) | 07:50 15:52 (4) | 06:47 17:42 (17) | 06:34 18:51 (16) | 0534 20.17 (14) | 05:04 20:16 (14)
1643 28 15°54(20)[17:40 74 17:06(18) (18:33 22 18:04(17)|20:29 55 1946(15) (2121 33 20:50(10) | 2158 59 21:15(9)
16 | 0836 15:26 (20) | 07:48 15:52 (4) | 06:45 17:40 (17) | 06:31 18:52 (16) | 05:32 20:16 (14) | 05:04 20116 (14)
16144 29 15:55(20)| 1742 75 17.07(18) [18:35 24 18:04(17)12031 60 2003(13)[21:23 34 20:50(10) |21:58 59 20:15(9
17| 08:35 15:26 (20) | 07:46 15:52 (4) | 06:42 17:40 (17) | 06:29 18:53 (16) | 05:30 20:15 (14) | 05:04 20,16 (14
1646 30 15:56(20) | 17:44 77 17.09(16) (1837 25 18:05(17)[2032 63 20:05(13)(21:24 36 2051(10) | 2158  SB 20:45(9
18 | 0834 15:26 (20) | 07:44 15:51 (4) | 06:40 17:39(17) | 06:27 18:53 (16) | 05:29 20:14 (14) | 05:04 20:16 (14)
1648 31 15:57(20)| 1746 79 17:10(18) |18:39 25 18:04(17)[2034 66 20:07(13) (21:26 37 20:51(10) 2159 59 20:15(9)
19 | 08:33 15:26 (20) | 07:42 15:50 (4) | 06:38 17:39 (17) | 06:25 1B:54 (16) | 05:27 20:14 (14) | 05:04 20:17 (14)
1649 32 15:58(20) | 17:48 B0  17:10(18) | 18:40 25 u;oqin 12036 66 20:08(13)(21:27 37 20:51(10) | 2200 59 21:16(9)
20 | 08:32 15:25 (20) | 07:39 15:50 (4) | 06:35 12:39 (17) | 06:23 18:56 (16) | 05:26 20:14 (14) | 05:04 20:17 (14)
16:51 33 1558(20)|17:50 79 17:11(18) [18:42 24 18:03(17)]20:38 64 20:10(13) (21:29 38 20:52(10) | 22100 59 21:16(9)
21 | 0831 15:26 (20) | 07:37 5:50 (4) | 06:33 17:22(26) | 06:20 18:56 (16) | 05:24 20:12 (14) | 05:04 20:18 (14)
1653 33 15:59(20)| 17252 79 1:11(18) (1844 28 18:02(17) (2039 59 20:10(13) (2130 30 20:51(10) |2200 59 21:17(9)
22| 08:30 15:26 (20) | 07:35 15:50 (4) | 06:30 17:20 (26) | 06:18 18:58(16) | 05:23 20:12 (19) | 05:04 2018 {14)
1655 34 16:00(20)[17:54 60 17:12(18) |18:46 32 18:02(17) 12041 48 20:10(13) |21:32 39 20:51(10) |22:00 59 21:17(9)
23| 08:28 15:26 0 15:51 (4) | 06:28 17:17 (26) | 06:16 18:00 (16) | 05:22 20:12 (14) | 05:04 20:18 (14
16:56 34 16:00(20) | 17:56 79 17:12(18) | 16:48 33 18:00(17) (2043 38 20:10(13) (2133 39 20551(10) | 22201 59 2047 (9
24 | 08:27 15:26 (20) | 07:31 15:50 (4) | 06:26 17:17 (26) | 06:14 19005 (16) | 05:20 20:12 (14) | 05:04 20017 (14)
16:58 35 16:01(20) | 17:58 79 g 18:49 31 17:58(17) | 20:45 29 20:10(13) | 21:38 39 20:51(10) | 22,01 60 21:17 (9]
25| 0826 15:26 (20) | 07:29 15:51 (4) | 06:23 17:15(26) | 06:12 19:47 (13) | 0519 20:12 (14) | 0505 20:18 (14
17,00 35 16:01(20) [ 1800 7B 17:11(i8) [18:51 27 12:55(17) (2047 23 20:10(53) (21:36 39 20:51(10) | 2201 58 2017 (9)
26 | 08:24 15:27 (20) | 07:26 15:51 (4) | 06:21 17:15 (26) | 06:10 19:48 (13) | 05:18 20:12 (14) | 0505 20:18(14)
1702 34 16:01(20)[18:01 77 17:11(18) (1853 16 17:31(26) [ 20148 21 20:09(13) (21:38 40 20:50(9) 2201 59 21117 (9)
27 | 0823 15:27 (20) | 07:24 15:51 (4) | 06:18 17:16 (26) | 06:07 19:48 (13) [ 05:17 20:12 (14) | 05:06 20:19 (19
1704 34 16:01(20)| 16:03 76 17:10(18) [18:55 1S 17:31(26)[20:50 20 20:08(13) (2139 48 21:03(9) | 2201 S 21:18(9
28 | 08:22 15:27 (20) | 07:22 15:52 (4) | 06:16 12:15 (26} | 06:05 1248 (13) | 05:16 20:12 (14) | 05.06 20:18 (14)
17:06 34 16:01(20)]18:05 72 17:05(18) [18:57 15 1730(26){20:52 20 20:08(13) (2140 52  21:05(9) | 2201 58 2047 (5)
29 | 08:20 15:28 (20) 07:14 1816 (26) | 05:03 19:49 (13) | 05:19 20012 (19) | 05:07 20219 (14)
17:07 34 16:02(20) 19:58 131 18:20(26) | 20:54 17 20:06(13) [21:42 53 21:06(9) 12200 59 21:18(9)
30 | 08:19 15228 (20) 07:11 18:17 (26) | 06:01 1950 (13) | 05:43 20012 (14) | 05:07 20:18 (14
17,09 33 16:01 (20) 20:00 22 19:20(16) | 20:55 15 20:05(13) |21:43 55 21:07(9) [22100 60 2L18(9)
3 | 0817 15:28 (20) 07.09 19.05 (16) | 0512 zmz(ui:
1711 33 18:01(20) 2002 18 19:23(18) | 2144 56 21:08(9) |
Sonnenscheinstunden | 254 75 367 | %18 490 | 505
astr. max, mogl.Beschattung 753 1872 846 | 1300 831 ] 1764
Red.Sonnenschenwahrsch. 017 0.26 027 | 037 043 | 033
Redukton Betriebsdacer 057 057 047 | 097 057 | 097
Reduktion Windrichtung 0.70 071 069 | 064 0,60 | 059
Gesamts Redukbon o1 0.18 ais I 023 025 ] 019
Met.wahrsch Beschattung 84 3» 151 I 296 205 ] 328
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! it wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) {S5:MM) Sch g (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WindPRO 4.2.285 | EMD International A/S, Tal, +45 96 35 44 44, www.emd o, winctpro@emd dk 23.03.2026 16:50 ) 15 \NlﬂdPnn.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender

Berechnung: GB Schattenrezeptor: D - 104
Annahmen fiir Schattenwurfberechnung

Liswnziertar Acvwnder:
I117-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285

el \

Sonr heinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 5.50 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 827 582 8462
Startwindoesch 2 4 f

g digkeit: Startwindgeschw. aus L nlinie
| August | Oktob: | November | Dezember
20:19 (14) | 05:46 20:34 (14) | 06:39 18:51 (16) | 07:30 18:24(17) | 07:26 1526 (4) | 08:20 15:09 (20}
58 2:18(9)|21:26 21 20:55(10) [20:21 56 19:47(15) [19:10 17 18:41(17) | 17:01 16:20(19) | 1618 23 15:32(20
20:19 (19) | 05:48 20:45 (10) | 06:90 18:50 (16) | 07:32 18:26 (17) | 07:28 15:11 (20) | 08:21 15:11 (20;
59 18(9)| 2129 2 20:54(10) (2019 %6 19:46(15) | 19:07 13 1E39(17) 1659 61 16:20(19) | 1617 21 1532 (20]
20:19 (14) | 05:50 20:47 (10) | 06:42 18:50 (16) [ 07:34 18:30 (17) | 07:30 15:06 (20) | 08:23 15:12 (20}
59 2118(9) |21:23 S 2052(10) | 20:17 S5 19:45(15) | 19:08 5 1835(17) 1657 66 16:20(19) | 1617 19 15:31(20
20:19 (14) | 05:51 | 06:44 18:50 (16) | 07:35 107:32 15:05 (20) | 08:24 15:13 (20
59 21:18(9) | 21:21 20114 53 19:43(15) | 19:02 16:55 68 16:19(19) |16:16 18 15:31 (20
20:19 (14) | 0553 06:46 18:50 (16) | 07:37 16:42 (4) | 07:34 15:04 (20) | 08:25 15:14 (20}
59 21:18(9) | 21119 20012 52 19:42(15)(19:00 16 16:58(4) (16:53 66 16:19(19) |16:16 15 15:29 (20
20:20 (14) | 05:55 06147 18:51 (16) | 07:39 16:38 (4) | 07:36 15:02 (20) | 08:27 15:17 (20}
58 2118{9) | 2117 20:10 49 19:40(15) 1838 23 : 16:16 (19) 116:15 12 15:29 (20
20:20 (14) | 05:56 06 18:50 (16) | 07:41 15:01 (20) | 08:28 1518 (20
58 21:8(9) | 2115 20007 45 1937 (15) (1855 29 16:17 (19) 11615 10 15:28 (20
20:20 (14) | 05:58 06:51 18:51 (16) [ 07:42 15:02 (20) | 08:29 15:21 (20}
58 2148(9) | 21113 2005 32 1923(16) 1853 41 16:17(19) | 16:14 6 15:27(20)
20:20 (14) | 06,00 06:52 18:52 (16) | 07:44 15:01 (20) | 08:31
58 21:8(9) ) 21111 2003 30 19:22(16) [ 1851 52 16115 (19) | 16:14
20:20 (14) | 06:01 06:54 18:53 (16) | 07:46 15:00 (20) | 08:32
58 21:18(9) | 21:09 20000 27 1920(16) | 1848 5§ 16:12 (19) | 1614
20:20 (14) | 06:03 20:03 (13) | 06:56 18:54 (16) | 07:48 15:00 (20) | 08:33
56 21:47(9)121:07 7 20:10(13) [19:58 24 19;18(16) | 18:46 63 15:33(20) | 16:14
20:20 (14) | 06:05 20:00 (13) | 06:57 18:56 (16) | 07:50 15:00 (20) | 08:34
57 2:07(9)121:05 12 20:12{13) [19:55 20 19:16(16) | 18:44 69 15:33 (20) | 16:13
20:20 (14) | 06:06 19:58 (13) | 06:59 18:09 (26) | 07:51 15:00 (20) | 08:35
56 21:16(9) | 2103 16 20:04(13) (1953 22 19:12(16) 1841 71 15:34 (20) | 16:13
20:20 (14) | 06:08 19:56 {13) | 07:01 18:07 (26) | 07:53 14:58 (20) | 08:36
54 21:15(9) | 2101 18 20:14(13) [ 19:51 12 18:19(26) |18:3% 74 15:34 (20) | 16:13
20.21 (14) | 06:10 19:56 (13} | 07:03 18:06 (26) | 07:55 15:00 (20) | 08:37
52 21:4(9) | 20:59 19 20:15(13) (19:48 14 18:20(26) [18:37 76 15:34 (20) | 16:13
20:21 (14) | 06:11 19:55 (13) | 07:04 18:04 (26) | 07:57 15:00 (20) | 08:38
49 21:13(9) 12057 2 20:16(13) |19:46 16 18:20(26) [ 18:35 77 15:34 (20) | 16:13
20:21{14) | 05:13 19:54 (13) | 07:06 18:04 (26) | 07:59 15:00 (20) | 06:39
45 21:10(9) | 20! 20:16(13) | 19:43 16 18:20(26) [ 18:32 80 15:35 (20) | 16:14
20:22 (14) | 08115 1954 (13) | 67:08 18:04 (26) | 08:00 15:00 (20) | 08:39
39 2101(10) | 20053 22 20:06(13) (1941 26 18:43(17) | 1830 B 15135 (20) | 16:14
20:22 (14) | 06:16 19:09 (16) | 07:09 18:03 (26) | 08:02 15:01 (20) | 08:40
39 21:01(10)) 20:51 31 20:15(13) (1938 30 1:;«}17 [18:28 80 15:35 (20) | 16:14
20:22 (14} | 06:18 19:06 (16) | 07:11 18:04 (26) | 08:04 15:01 (20) | 08:41
39 21:01(10) | 2049 39 20:16(13) [19:36 32 18:46(17) | 18:26 80 15:35 (20) | 16:14
20:23 (14) | 06:20 19:03 (16) | 07:13 18:05 (26) | 08:06 15:02 (20) | 08:41
39 21:02(10) | 20146 49 20:15(13) [19:34 32 1847(17) (1824 78 15:35 (20} | 16:15
20:23 (14) | 06:22 19:01(16) | 07:15 16:06 (26) | 08:08 15:01 (20) | 08:42
39 21:02(10) | 2044 59 20:14(13) 1931 30 18:47(17) 1821 77 15:34 (20) | 16:15
20:23 (14) | 06:23 18:59 (16) | 07:16 18:24 (17) | 08:10 15:02 (20) | 08:42
38 21:01(10) | 20142 65 20:14(13) [19:29 23 18:47(17) | 1819 7 15:34 (20} | 16:16
20:25 (14) | 05:25 18:58 (16) | 07:18 18:23 (17) | 08112 15:03 (20) | 08:43
38 21:02(10) [ 2040 66 20:12(13) (1926 24 18:47(17) 1817 78 15:34 (20) | 16:16
20:24 (14) | 06:27 18:56 (16) | 07:20 18:23 (17) | 07:13 1504 (20) | 06:43
38 21:02(10)|20:37 65 20:09(13) (19:24 24 18:47(17)|17:15 77 15:34 (20) | 16:17
20:25 (14) | 05:28 18:55 (36) | 07:21 18:22 (17) | 07:15 1505 (20) | 08:44
36 21:01(10)20:35 63 20:07(13) [19:22 4 1846(17) [17:13 74 15:34 (20) | 16:18
20:26 (14) | 06:30 18:54 (16) | 07:23 18:22 (17) | 07:47 1506 (20) | 08:44
35 21:01(10) | 20:33 59 20:04(13) [19:19 24 18:46(17) [17:11 73 15:34 (20) | 16:18
20:27 (14) | 06:32 18:53 (16) | 07:25 18:22 (17) | 07:19 15:06 (20) | 08:45
34 21:01(10) | 2031 55 19:48(15) [19:17 23 1845(17) [17:09 & 15:33 (20) | 16:19
20:28 (14) | 06:34 18:53 (16) | 07:27 18:22 (17) | 07:21 15:07 (20) | 0844
32 21:00(10) |20:28 55 19:48(15) 19114 22 18.44(17)[172:07 57 15:33 (20) | 16:20
20:29 (14} | 06:35 18:52(16) | 07:28 18:23(17) | 07:23 15109 (20) | 08:44
29 20:58(10) | 20:26 55 19:47(15) 1912 19 18:42(17) [17:05 56 15:33(20) | 16:21
20:32 (14) | 06.37 18:51 (16 107:25 | 08:44
25 20:57(10) | 20:24 56 19:47 (15) [17:03 55 16:20(19) | 16:22
| 457 382 | 330 62 | 238
1454 | 889 912 | 1778 11686 | 124
0.34 0.37 0.33 1 0.29 021 1 0.13
057 0.57 097 I 0.97 0.97 | 0.97
059 063 086 | 0.71 0.70 | 0.70
0.20 023 021 | 0.20 014 | 0.06
87 202 195 I 359 167 | 10
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {S5:MM) Sch anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
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Wind

Dot Lisnizirtne Acvennder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum
Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender
Berechnung: GB Schattenrezeptor: E - 105 ~ - R " ” i i
Annahmen fiir Schattenwurfberechnun T . A5 (Tntiere tholichie Sonnenstinden) [EELOE]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 424 3.12 1.82 096
Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 l211 1,355 942 327 582 8,462
Star o digkeit: Startwindg aus gskennlinie
|Januar | Februar | M8z | April | Mai 1Juni
1|0844 15:21 (20) | 08:15 15:25 (20} | 07:20 15:46 (4) | 07:07 18:58 (16) | 05:59 19:51 (13) | 05:12 20:12 (14)
1623 15 15:36(20) [ 17:13 45 16:42(19) [18:07 67 17:04(18) | 20,04 27 1%:25(16) (20:57 12 20:03(13) | 2145 55 21:08(9)
2 | 08:44 xs 21 (20) oe:u 15:25 (20) | 07:17 15:47 (4) | 07:04 18:56 (16) | 05:57 19:53 (13} | 05:11 20:13 (14
16:25 16 5:37 (20) | 12118 55 15:43(19) | 18:09 61 12:02 (18) | 20:06 29 19:25(16) | 20:59 8 20:01(13) | 2147 56 21:10(9]
3| 08:44 u:zo 20) | 08:12 15:26 {20) | 07:15 15:48 (4) | 07:02 LI‘S! 16) | 05:55 1 05:10 20:12 (14
16:26 18 15:38(20) | 17117 67 16144 (19) | 18:11 S5 17:00 (18) | 20:07 32 19:27(16) | 21:01 | 2198 56 21:10(9
40844 15:20 (20) | 08:10 15:28 (20) | 07:13 15:50 {4) | 06:59 1B:54 (16) | 05:53 | 05:09 20:12 (14,
16:27 19 15:39(20) | 17:1% 69 16:45(19) | 18113 45 16:57 (18) | 20:09 35 19:37(15) | 21:02 | 21499 58 2:11(9
5] 08:43 15:21 (20) | 06:09 15:29 (20) | 07:11 15:52 (4) | 06:57 18:52 (16) | 05:51 | 05:08 20:13 (14)
16:28 20 15:41(20) | 17:21 73 1646 (19) | 18115 2 16:21 (8) | 20:11 48 1941 (15) | 21:04 12150 59 21:12(9
6| 08:43 15:20 (20) | 08:07 15:31 {20) | 07:08 15:54 (4) | 06:55 18:51 (16) | 05:49 | 05:08 2013 (14
1629 22 1542(20)117:23 72 1646(19) [18:17 25  16:19{4) |20:13 53 19:44(15) | 21:06 j2U51 59 21:42(9)
7| 08:43 15:19 (20) | 08:05 15:34 07:06 15:58 (4) | 06:52 18:51 (16) | 05:48 | 05:07 20:34 (14
1631 23 1542(20)[17:25 68 16:47(19) (1818 17 16:15(4)|20:14 54 19:45(15) | 21:08 j2152 59 21:13(9)
8 | 0842 15:20 (20) | 06:03 15:48 (4) | 07:04 06:50 18:50 (16) | 05:46 | 05:06 20:13 (14)
16:32 24 15:44(20) | 17:27 59  16:47(19) | 18:20 20:16 55 1945(15) | 21:09 | 21:53 60 21:13(9)
9| 08.42 15:19 (20) | 08:01 15:47 (4) | 07:01 06:48 1848 (16) | 05:44 1 05:06 20:14 (14)
16:33 26 15:45(20) | 17:29 60 1647 (19) | 18:22 20:18 57 19:46(1S) |21:11 | 21:54 60 21:14(9)
10 | 08:41 15:19 (20) | 08:00 15:46 (4) | 06:59 17:48 (17) | 06:45 18:49 (16) | 05:42 20:37 (10) | 05:05 20:13(14)
16:35 27 15146 (20) | 17:31 61 1647 (19) | 18:24 8 17:56(17) | 20:20 58 1947 (15) (21113 5 20:42(10) | 21:54 61 2114 (9]
11 | 08:40 15:19 (20) | 07:58 15:46 (4) | 06:57 17:44 (17) | 06:43 18:48 (16) | 05:40 20:35 (10) | 05:05 20:24 (14
1636 27 1546(20)|17.33 61 1647(19) |18:26 15 1759(17)12022 58 19:46(15) (2144 9 20.44(10) | 20:55 60 21:14(9)
12 | 08:40 15:18 (20) | 07:56 1545 (4) | 06:54 12:42 (17) | 06:41 1548 (16) | 05:38 20:26 (14) | 05:05 20015 (14
1638 29 1547(20)]17:35 73 16:56(16)(18:28 19 18:01(17){20:23 59 1947(15)(21:16 17 20.45(10) |21:56 60 21:15(9
13 | 08:39 15:18 (20) | 07:54 15:44 (4) | 0652 12:40 (17) | 06:38 1649 (16) | 05:37 20:23 (14) | 05:04 20:15 (14)
16:39 30 15:49(20) | 17:36 77 17:01(18) | 18:29 21 18:01(17) | 20025 58 19:47 (15) [ 21:18 2% 20047 (10) | 2157 681 21:16(9)
14 | 08:38 15:18 (20) | 07:52 15:44 (4) | 06:50 17:40 (17) | 06:36 18:49 (16) | 05:35 20:20 (14) | 05:04 20:14 (14)
16:41 31 1549 (20) | 17:38 79 17:03(18) | 18:31 2 18:02(17) | 20:27 56 19:47 (15) | 21:19 28 20:48(10) | 21:57 61 21:15(9)
15 | 08:37 15:18 (20) | 07:50 15:44 (4) | 06:47 17:39 (17) | 06:34 18:48 (16) | 05:34 20.19 (14) | 05.04 20:15 (14)
16:43 32 15:50 (20) | 17:40 B0 17:04(18) | 18:33 24 1!:03{17 20:29 37 1945015) | 21:21 31 20:50(10) | 21:58 60  21:15(9)
16 | 0836 15:18 (20) | 07:48 15:43 (4) | 06:45 16:57 (26) | 06:31 18:49 (16) | 05:32 2017 (14) | 05:04 20115 (14)
16144 32 15:50(20)| 1742 62 17.05(18) [18:35 32 18:02(17) (2031 63 2003(13)(21:23 34 20551(10) | 2158 61 21:16(9
17| 08:35 15:18 (20) | 07:46 15:43 (4) | 06:42 16:55 (26) | 06:29 18:50 (16) | 05:30 20:16 (14) | 05:04 20:15 (14
1646 33 1551(20)|17:44 63 17.06(16) 1837 38 18:03(17)[2032 66 20:05(13)(21:24 36 20:52(10) | 21:58 61 21:46(9
18 | 0834 15:19 (20) | 07:44 15:43 (4) | 06240 16:53 (26) | 06:27 18:50 (16) | 05:29 20:35 (14) | 05:04 20:16 (14)
1648 33 15:52(20)| 1746 B4 17:07(18) |18:39 40 18:02(17) {2034 68 20:07(13) (2126 36 20:51(10) 2159 60 20:16(9)
19 | 08:33 15:19 (20) | 07:42 15:42 (4) | 06:38 16:52 (26) | 06:25 18:51 (16) | 05:27 20:15 (14) | 05:04 20:16 (14)
1649 34 15:53(20)|17:48 B0  17:07(18) |18:40 42 18:02(17)]20:36 69 20:08(13) (21:27 37 20:52(10) | 2200 61 21:17(9)
20 | 08:32 15:18 (20) | 07:39 15:42 (4) | 06:35 16:51 (26) | 06.23 1853 (16) | 05:26 20:14 (14) | 05:04 20:16 (14)
1651 35 1553(20)]17:50 81 17:07(18) | 18:42 41 18:00(17)[20:38 67 20:10(13) (21:29 38 20:52(10) | 2200 61 21:47(9)
21 | 0831 15:16 (20) | 07:37 15:43 (4) | 06:33 16:51(26) | 06:20 18:53 (16) | 05:24 20:13 (14) | 05:04 2017 (14)
1653 35 15:54(20)| 17:52 61 17:08(18) (1844 41 18:00(17) (2039 61 20:09(13) (21:30 30 20:52(10) | 2200 61 21:18(9)
22| 08:30 15:19 (20) | 07:35 15:43 (4) | 06:30 16:51 (26) | 06:18 18:55 (16) | 05:23 20:13 (19) | 05:04 20.17 (14)
1655 36 15:55(20)[17:54 81 17.08(18) [18:46 39 12:59(17) 12041 53 20:10(13) |21:32 39 20.52(10) [22.00 61 21:18(9)
23| 08:28 15:19 (20) | 07:33 15:43 (4) | 06:28 16:50 (26) | 06:16 18:57 (16) | 05:22 20:13 (14) | 05:04 20:17 (14
16:56 35 15:54(20) | 17:56  B1 17:08(18) | 16:48 36 17.57(17) (2043 40 20:10(13) (2133 39 20:52(10) | 22201 61 21:18(9
24 | 08:27 15:20 (20) | 07:31 15:43 (4) | 06:26 16:51 (26) | 06:14 19:01 (16) | 05:20 20:12 (14) | 05:04 20017 (14)
16:58 35 15:55(20) | 17:58 79 17:07 (N 18:49 31 17:55(17) | 20:45 32 20:10(13) | 21:35 40 20:52(10) | 22,01 60 21:17 (9]
25| 0826 15:20 (20) | 07:29 15-,4:(:; 06:23 16:51 (26) | 06:12 19:47 (13) | 05:19 20:12 (14) | 0505 20:18 (14
17,00 35 15:55(20) [ 1800 79 17.07(18) |18:51 23 17:51(17) (2047 22 20:09(13)(21:36 40 20:52(10) |22:01 60 21:48(9)
26 | 08:24 15:21 (20) | 07:26 1544 (4) | 06:21 16:53 (26) | 06:10 19:47 (13) | 05:18 20:12 (14) | 0505 20:17 (14)
1702 35 15:56(20) [ 18:01 77 17:07(18) (1853 12 17:05(26) |20:48 22 20:09(13) (21:38 40 20:52(10) |22:01 61 21:16(9)
27 | 0823 15:21 (20) | 07:24 15:44 (4) | 06:18 16:56 {26) | 06:07 19:47 (13) [ 05:17 20:12 (14] | 05:06 20:16 (19
1704 34 15:55(20)| 16:03 73 17:05(18) [18:55 6 17:02{26)[20:50 21 20:08(13)(21:39 40 20:52(10) | 2201 61 21:19(9
28 | 08:22 15:21(20) | 07:22 15:45 (4) | 06:16 | 06:05 1248 (13) | 05:16 20:12 (14) | 05.06 20:18 (14)
17:06 34 1555(20)|18:05 71 17:05(18) | 18:57 F2052 20 20:08(13) (2140 47  21:03(9) | 2201 60 21:18(5)
29 | 08:20 15:22 (20) 07:14 19:09 (16) | 05:03 19:48 (13) | 05:19 20:12 (19) | 05:07 20:18 (1%)
17:02 33 15:55(20) 19:58 7 19:16(16) | 20:54 18 20:06(13) | 21:42 50 21:05{9) | 22:00 61 21:29(9]
30 | 08:19 15:22 (20) 07:11 19:03 (16) | 06:01 19:49(13) | 05:43 20:12 (14) | 05:07 20:18 {14
17,09 38 16:36(19) 20:00 17 19:20(16) | 20:55 16  20:05(13) | 21:43 53 21:07 (9] lzz:oo 60 21:18 (9)
3 | 0817 15.23 (20) 07.09 19.00 (16) | 05:02 20:12 (14) |
17:11 16:39 (19) 2002 23 19:23(18) | 2144 55 21:08(9) |
Sonnenscheinstunden | 254 75 367 | %18 490 | 505
astr. max, mogl.Beschattung 919 2035 836 | 1376 797 ] 1797
hesnwahesch. 017 0.26 027 | 0.37 043 | 033
Redukton Betriebsdacer 057 057 047 | 097 057 | 097
Reduktion Windrichtung 0.70 071 069 | 064 0,60 | 059
Gesamts Redukbon o1 0.18 018 I 023 025 ] 019
Met.wahrsch Beschattung 103 357 149 I m 197 ] 334
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! it wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) {S5:MM) Sch g (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WndPRO 4.2.285 | EMO International A/S, Tel, +45 96 35 44 44, www.emd ok, windoro@emd.dk 23.03.2026 16:50 / 17 \NlﬂdPnn.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: E - 105

Annahmen fiir Schattenwurfberechnung :;.,, Fe; : Ma: gw ;m it Jsu(r:’“w;" “ﬂ‘;"‘;""‘é‘ﬁ"‘m [E[f:’ﬂ

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 l211 1,355 942 827 582 8,462
Star

fs] digkeit: Startwindg aus L gskennlinie
| August ] | November | Dezember
] 20:18 (14) | 0546 20:44 (10) | 06:39 18:48 (16) | 07:30 18:21 (17) | 07:26 15: lﬁ(‘)lO!?D 15:01 (20)
61 2119(9)|21:26 11 20:55(10) |20:21 58 19:46(15) |19:10 19 1840(17) [17:01 61 -
2 20:19 (19) | 05:48 20:46 (10) | 06:90 : 15:22(17) | 07:28
&0 21119(9)|21:24 8 20:54(10) | 2019 58 16 1838(17) | 1659 60
El 20:18 (14) | 05:50 06:42 18:24 (17) | 07:30
60 21:18(9) | 21:23 20017 57 12 O1836(17) | 1657 S8
4 20:19 (14) | 05:51 | 06:44 107:32
59 21:18(9) | 21:21 0014 56 [16:55 &8
5 20:19 (14) | 05:53 06:46 | 07:34
80 21:19(9)|21:19 20012 34 11653 72
6 20:19 (14) | 05:55 06147 16:37 (4) | 07:36
&0 21:19(9) | 2117 2000 53 12 1649(4) 11651 72
7 20:19 (14} | 05 :49 16:32 (4) | 07:38
&0 21:19(9) | 21115 20007 49 21 1e53(4) (1650 70
8 20:20 (14) | 05:58 06:51 16129 (4) | 07:40
58 2118(9) | 21113 2005 38 27 16:56(4) 1698 66
9 20:20 (14) | 06:00 06:52 16:25 (4) | 07:42
58 21:18(9) | 2111 2003 32 40 17:29(18) [ 16:46 58
10 20:20 (14) | 06:01 06:54 16:23 (4) | 07:43
57 21:18(9) | 21:09 2000 30 51 17:33(18) (1645 46
1 20:20 (14) | 06:03 20:01 (13) | 06:56 16:22 (4) | 07:45
S6  21:47(9) 12107 10 20011(13) (1958 26 57 17.35(18) | 1643 43
12 20:20 (14) | 06:05 19:59 (13) | 06:57 16:20 (4) | 07:47
55 21:16(9) 12105 13 20:12{13) [19:55 23 63 1736(18) |16:41 38
13 20:20 (14) | 06:06 19:57 (13) | 06:59 16119 (4) | 07:49
54 2116(9) [21:03 17 20:14(13) 1953 18 67 1737(18) 1640 13
14 20:20 (14) | 05:08 19:56 (13) | 07:01 16:18 (4) | 07:51
52 21:4(9) | 2101 18 20:14(13) | 19:51 72 1738(18) |16:30 34
15 20.21 (14) | 06:10 19:55 (13} | 07:03 16:17 (4] | 07:53
48 21:13(9)|20:59 20 20:15(33) | 19:48 75 172:39018) |1637 M 15 3
16 20:21 (14) | 06111 19:55 (13) | 07:04 ph 16:16 (4) | 07:54 8 3
39 2100(10) | 2057 2t 20:16(13) (1946 5 i 77 17:39(18) [ 16:35 34 15: :
7 20:21(14) | 05:13 19:53 (13) | 07:06 ; 16:15 (4) | 07:56 . y 220 (20)
40 21:01(10)|20:55 23 20:16(13) (1943 11 5 78 17:38(18) [ 16:3¢ 35 15:29(20) [ 16:14 3 15:23(20)
18 20:22 (14) | 08115 19:53 (13) | 67:08 08:00 16114 (4) | 07:58 14:54 (20) | 08:39
40 20:02(10) | 20053 23 20:16(13) (1941 19 1830 81 1739(18) [16:32 35 15:29(20) | 16:14
19 20:22 (14) | 06:16 19:06 (16) | 07:09 08:02 16:13 (4) | 08:00 14:54 (20) | 08:
40 21:02(10)] 20:51 34 20:15(13) (1938 20 18:28 82 17:39(18) [16:31 35 15:20(20) | 16:14
20 20.22 (14} | 05:18 19:02 (16) | 07:11 08:04 1613 (4) | 08,02 14:54 (20) | 06:41
40 21:02(10) | 2049 40 20:15(13) (1936 35 18:26 81 17:38(18) [16:30 36 15:30(20) | 16:14
2 20:23 (14) | 06:20 19:00 (16) | 07:13 ) | 08:08 16113 (4) | 08:03 14:55 (20) | 08:41
40 21:03(10) [ 2046 54 20:15(13) (1934 39 18:24 81 1738(18) [16:28 35 15:30(20) | 16:15
2 20:23 (14) | 06:22 18:58 (16) | 07:15 08:08 16:13 (4) | 08:05 14:54 (20) | 08:42
39 21:02(10) | 2044 62 20:14(13) (1931 41 18:21 81 17:38(18) |16:27 35 1529 zu; 116:15
23 20:24 (14) | 06:23 18:56(16) | 07:16 08:10 18:13 (4] | 08:07 14:55 (20) | 08:42
38 21:02(10) | 2042 &7 20:13(13) (1929 @2 18:19 B0 17:37(18) |16:26 34 15:29{20) | 16:16
24 20:25 (14) | 05:25 18:55 (16) | 07:18 08:12 16:13 (4) | 08:09 14:56 (20) | 08:43
38 21:03(10) 2040 69 20:12(13) (1926 41 18:17 B3 17:35(18) | 16:25 33 15:20(20) | 16:16
25 20:25 (14} | 06:27 18:53 (16) | 07:20 07:13 15:13 (4) | 08:10 14:56 (20) | 06:43
37 21:02(10)]20:37 67 20:09(13) (1924 41 171 83 16:35(18) |16:24 33 15:28(20) | 1617
2% 20:26 (14) | 05:28 18:52 (16) | 07:21 07:18 1513 (4) | 08:12 14:57 (20) | 08:44 15:24 (20
36 21:02(10) | 20:35 66 20:07(13) [19:22 39 1713 82 16:35(18) [16:23 33 15:30(20) | 1618 2 15:26 (20
7 20:27 (14) | 06:30 18:51 (16) | 07:23 07:17 15:13 (4) | 08:13 14:58 (20) | 08:44 15:23 (20
35 21:02(10) | 20:33 61 20:04(13) [19:19 35 18 17:11 80 16:33(18) [16:22 32 15:30(20) (16:18 5 15:2B(20)
28 20:28 (14) | 08:32 18:50 (16) | 07:25 18:20 (17) | 07:48 15.14 (4] | 08:15 14:38 (20) | 08:44 15:23 (20
33 21:01(10) | 2031 57 19:47(15) [19:17 24 18:44(17) |17:09 78 16:32(18) [16:21 31 15:29{20) | 1619 8 15:31(20)
29 20:30 (14} | 05:34 18:50 (16) | 07:27 18:19(17) | 07:21 1514 (4) | 08217 14:59 (20) | 08:44 15:23(20)
30 2100(10) {2028 57 19:47(15) 19114 23 18:42(17) (1207 76 16:30(18) [1620 30 15:20{20) [16:20 9  15:32 (20
] 20:31 (14} | 0635 18148 {16) | 07:28 18:20 (17) | 07:23 15115 (4) | 08:18 15:00 (20) | 08:44 xsmﬁm
27 20:58(10) | 20:26 59 19:47(15) | 1912 21 xux(mnws 70 1626(18) |16:19 29 15:29(20) |16:21 11 15:33(20]
n 20:34 (14) | 06.37 18:48 (16 107:25 1515 (4) | 108.44 15:21 (wi
23 20:57(10) | 20:24 59 19:47 (15) 117:03 62 16:17(19) | [16:22 13 15:34 (20
Sonnenscheinstunden | 457 382 | 33 | 262 | 238
astr max.mogl.Beschattung 1433 | a16 1006 | 1787 | 1314 | 342
Red.Sonnenschenwahrsch, 0.34 0.37 033 1 029 | 021 013
Reduktion Betriebsdacer 057 0.7 097 | 0397 | 057 097
Reduktion Windrichtung 059 083 0.67 | 0.71 | 0.70 070
Gesamte Redukton 0.20 0.23 021 | 0.20 | 014 0.08
Met.wahrsch Beschattung 283 208 216 | 360 | 185 29
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! it wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) {S5:MM) Sch g (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WindPRO 4.2.285 | EMD International A/S, Tal, +45 96 35 44 44, www.emd o, winctpro@emd dk 23.03.2026 16:50 ) 18 \NlﬂdPnn.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: F - 106

Sonnenscheinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star geschwindigkeit: Startwindg aus Leistungskennlinie
|Februar |Mérz  [April | Mai [Juni
08:15 07:20 07:06 20:06 (4) | 05:12
17:13 18:07 20:04 17 20:23(4) | 21:45
08:14 07:17 07:04 20:04 (4) | 05:11
17:15 18:09 20:05 21 20:25(4) | 21146
08:12 07:15 07:02 20:04 (4) | 05:10
17:17 18:11 20:07 22 2026 (4) | 21:48
08:10 07:13 06:59 20:03 (4) | 05:09
17:19 | 18:13 20:09 24 20:27 (4) | 21:49
08:09 07:11 06:57 19:32 (20) 20:02 (4) | 05:08
17:21 18:15 20:11 11 19:43(20) 25 20:27 (4) | 21:50
08:07 07:08 06:55 19:29 (20) 20:01 (4) | 05:08
17:23 18:16 20113 17 19:46(20) 27 20:28(4) | 21:51
08:05 07:06 06:52 19:28 (20) 20:00 (4) | 05:07
17:25 18:18 20:04 19 19:47 (20) 28 20:28(4) | 21:52
08:03 07:04 06:50 19:26 (20) 20:00 (4) | 05:06
17:27 18:20 :6 21 19:47(20) 29 20:29 (4) | 21:53
08:01 07:01 06:48 19:25 (20) 20:00 (4) | 05:06
17:29 18:22 20:18 23 19:48(20) 28 20:28(4) | 21:53
07:59 06:59 06:45 19:24 (20) 19:59 (4) | 05:05
17:31 18:24 2020 25 1949 (20) 29 20:28(4) | 21:54
07:58 | 06:57 06:43 19:23 (20) 20:00 (4) | 05:05
17:33 | 18:26 0:22 25 19:48(20) 29 20:29 (4) | 21:55
07:56 | 06:54 06:41 19:23 (20) 20:00 (4) | 05:05
17:35 18:28 20:23 25 19:48(20) 28 20:28(4) | 21:56
07:54 06:52 06:38 19:23 (20) 20:00 (4) | 05:04
17:36 18:29 20025 25 19:48(20) 29 20:29(4) | 21157
07:52 06:49 06:36 19:23 (20) 20:00 (4) | 05:04
17:38 18:31 20:27 25 19:48(20) 28 20:28(4) | 21:57
07:50 06:47 06:34 19:22 (20) 20:01 (4) | 05:04
17:40 18:33 20:29 25 19:47 (20) 27 20:28 (4) | 21:58
07:48 06:45 06:31 19:23 (20) 20:01 (4) | 05:04
17:42 18:35 20:30 23 19:46 (20) 26 20:27 (4) | 21:58
07:46 06:42 06:29 19:24 (20) 20:02 (4) | 05:04
17:44 18:37 20:32 21 19:45(20) 25 20:27 (4) | 21:59
07:44 06:40 06:27 19:25 (20) 20:01 (4) | 05:04
17:46 18:39 20:34 19 19:44 (20) 25 20:26 (4) | 21:59
07:41 06:38 06:25 19:26 (20) 20:02 (4) | 05:04
17:48 18:40 20036 17 19:43(20) 24 20:26(4) | 22:00
07:39 06:35 06:23 19:28 (20) 20:03 (4) | 05:04
17:50 18:42 20:38 13 19:41 (20) 23 20:26 (4) | 22:00
07:37 06:33 06:20 19:30 (20) 20:04 (4) | 05:04
17:52 18:44 20:39 6 19:36(20) 20 20:24 (4) | 22:00
07:35 | 06:30 06:18 20:05 (4) | 05:04
17:54 18:46 20:41 19 20:24 (4) | 22:00
07:33 06:28 06:16 20:06 (4) | 05:04
17:56 18:48 20:43 17 20:23(4) | 22:01
07:31 06:26 06:14 20:08 (4) | 05:04
17:58 18:49 2:45 14 20:22(4) | 22:01
07:29 06:23 06:12 20:09 (4) | 05:05
18:00 18:51 20:47 11 20:20(4) | 22:01
07:26 06:21 06:10 20:12 (4) | 05:05
18:01 18:53 20148 6 20:18(4) | 22:01
07:24 06:18 06:07 05:06
18:03 18:55 20:50 22:01
07:22 06:16 06:05 05:06
18:05 18:57 20:52 22:00
07:14 06:03 20:11 (4) 05:07
| 19:58 20:54 8 20:19(4) 22:00
|07:11 06:01 20:08 (4) 05:07
20:00 20:55 14 20:22(4) 22:00
07:09
20:02

75 367 418 505

362 601

0.37 0.43

0,97 0.97

0.63 0.60

| | 0.22 025

| | 81 150

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
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Wind

Pt
2306_Papenburg

SHADOW - Kalender

Berechnung: GB Schattenrezeptor: F - 106

Annahmen fiir Schattenwurfberechnung

-

0w Om N W s W N

25 20:37(4)
26 20:38 (4]
27 20:38(4)
28 20:39 (4)
28 20:38(4)
28 20:39(4)
508

astr,max.mogl Beschattung 304
Red Sonnenscheinwahrsch. 0.34

Reduktion Betriebsdauer | 0.97

Reduktion Windrichtung | 0.60

Gesamte Reduktion | 020
Met.wahrsch.Beschattung | 61

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

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

P
Sonr

el \

Lisenzwrine Acveundes
I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

heinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]

Jan

Betriebsdauer je Sektor

Feb Mar Apr Mai Jun

Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

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

324 461 479 756 524 404 599 1,211 1,355 942 827 582 8,462

Star igeschwindigh Start ! aus L nlinie
| August | September | Oktober |NovembefDezember
05:46 20:10 (4) | 06:39 19:22 (20) | 07:30 | 07:26 | 08:20
21:26 29 20:39 (4) | 20:21 25 19:47(20) | 19:09 [17:01 | 16:18
05:48 20:10 (4 i 19:22 (20) | 07:32 07:28 | 08:21
21224 29 20:39 (4 25 19:47(20) | 19:07 16:59 16:17
05:50 20:10 (4, 19:23 (20) | 07:34 07:30 08:23
21:22 29 20:39 (4 23 19146 (20) | 19:05 16:57 16:17
05:51 20:10 (4; 19:23 (20) | 07:35 07:32 08:24
2121 29 20:39 () | 21 19:44(20) | 19:02 | 16:55 | 16:16
05:53 20:10 (4 19:24 (20) | 07:37 | 07:34 | 08:25
21:19 28 20:38 (4 19 19:43(20) | 19:00 | 16:53 | 16:16
05:55 20:11 (4 19:25 (20) | 07:39 | 07:36 08:27
21:47 27 20:38 (4, 17 1942 (20) | 18:58 | 16:51 16:15
05:56 20:10 (4 19:26 (20) | 07:41 07:38 08:28
21:15 27 20:37 (4 13 19:39(20) | 18:55 16:50 16:15
05:58 20111 (4 19:31 (20) | 07:492 07:40 08:29
21:13 26 20:37 (%) 3 19:34(20) | 18:53 16:48 16:14
06:00 20:11 (4 07:44 07:41 08:31
2un 24 20;35 (4 18:51 | 16:46 16:14
06:01 20:13 (4 07:96 | 07:43 08:32
209 2 20:35(4 18:48 | 16144 16:14
06:03 20:14 (4) | 06: 07:48 | 07:45 | 08:33
21:07 20 20:34 (4) | 18:46 | 16:43 | 16:14
06:05 20:15 (4] 07:50 | 07:47 | 08:34
21:05 16 20:31 (4] 18:44 16:41 16:13
06:06 20:17 (4 07:51 07:49 08:35
21:03 13 20:30 (4, 18:41 16:40 16:13
06:08 20:21 (4 07:53 07:51 08:36
21:01 4 20:25 (4 18:39 16:38 16:13
06:10 07:55 | 07:53 | 08:37
20:59 18:37 | 16:37 | 16:13
06:11 07:57 | 07:54 | 08:38
20:57 18:35 | 16:35 | 16:13
06:13 07:59 07:56 08:39
20:55 18:32 16:34 16:14
06:15 08:00 07:58 08:39
20:53 18:30 16:32 16:14
06:16 08:02 08:00 08:40
20:51 1B:28 16:31 16:14
06:18 s 08:04 08:02 08:41
20:48 2 18:26 16:30 16:14
06:20 4 08:06 08:03 08:41
20:46 & 18:24 16:28 16:15
06:22 19:34 (20) | 07:15 08:08 | 08:05 | 08:42
20:44 8 19:42(20) | 19:31 18:21 | 16:27 16:15
06:23 19:31 (20) | 07:16 08:10 | 08:07 08:42
20:42 19 19:45(20) | 19:29 18:19 | 16:26 16:16
06:25 19:28 (20 | 07:18 08:11 08:08 08:43
20:40 18 19:46 (20) | 19:26 18:17 16:25 16:16
06:27 19:27 (20) | 07:20 07:13 08:10 08:43
20:37 20 19:47 (20) | 19:24 17:15 16:24 16:17
06:28 19:26 (20) | 07:21 07:15 | 08:12 | 08:43
20:35 22 19:48(20) | 19:21 17:13 | 16:23 | 16:18
06:30 19:25 (20) | 07:23 07:17  |08:13 |08
20:33 23 19:48(20) | 19:19 17:11 | 16:22 | 16:18
06:32 19:24 (20) | 07:25 07:19 | 08:15 | 08:44
20:31 24 19:48(20) | 19:17 1708 |16:21 | 16:19
06:34 19:24 (20) | 07:27 07:21 | 08:17 | 08:44
20:28 25 19:49 (20) | 19:14 17:07 | 16:20 | 16:20
06:35 19:23 (20) | 07:28 07:23 | 08:18 | 08:44
20:26 25 19:48(20) | 19:12 17:05 1 16:19 | 16:21
06:37 19:23 (20) 07:25 | | 08:44
20:24 25 19:48 (20) 17:03 | | 16:22
457 382 330 | 262 | 238
527 146 | |
0.37 0.33 | |
0.97 0.97 | |
061 0.64 | |
0.2 | 0.20 | |
17 | 30 | |
der Matrix wiedergeg: (¢ it wie Bezugsjahr):
(SS:MM) al (WEA mit erstem Schatten)
wten mit Sch Z kt (S5:MM) (WEA mit letztem Schatten)
23.03.2026 16:50 / 20
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1
Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender
Berechnung: GB Schattenrezeptor: G - 107 s —_
Sonr hei hrscheinlichkeit nNenstun
Annahmen fiir Schattenwurfberechnung Jan Feb Msr Apr Mai Jun Jul Aug Sep Okt Nov Emmﬂ
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 B27 582 8,462
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Februar |M&rz  [April | Mai |Juni

1 08:15 07:20 07:06 19:37 (20) | 05:12 20:27 (4)
17:13 18:07 20:04 47 20:27(18) | 21:45 31 20:58(4)
08:14 07:17 07:04 19:38(20) | 05:11 20:27 (4)
17:15 18:09 20:05 47 20:28(18) | 21:46 32 20:59(4)
08:12 07:15 07:02 19:39 (20) | 05:10 20:27 (4)
17:17 18:11 20:07 47 20:29(18) [21:48 32 20:59 (4)
08:10 07:13 06:59 19:40 (20) | 05:09 20:27 (4)
17:19 | 18:13 20:09 45 20:29(18) [21:49 32 20:59 (4)
08:09 07:11 06:57 19:41 (20) | 05:08 20:27 (4)
17:21 18:15 20:11 43 20:29(18) | 21:50 33 21:00 (4)
08:07 07:08 06:55 19:42 {20) | 05:08 20:27 (4)
17:23 18:17 20:13 39 20:28(18) | 21:50 33 21:00(4)
08:05 07:06 06:52 19:44 (20) | 05:07 20:28 (4)
17:25 18:18 20:14 35 20:28(18) | 21:52 32 21:00(4)
08:03 07:04 06:50 19:43 (19 20:06 (18) | 05:06 20:27 (4)
17:27 18:20 20:16 6 19:49 (19] 22 20:28(18) | 21:53 33 21:00 (9)
08:01 07:01 06:48 19:40 (19; 20:06 (18) | 05:06 20:28 (4
17:29 18:22 20118 11 19:51 (19 21 20:27(18) | 21:54 33 2101 (4)
07:59 06:59 06:45 19:39 (19 20:06 (18) | 05:05 20:27 (4)
17:31 18:24 2020 14 19:53(19 21 20:27(18)[21:54 33 21:00 (4)
07:58 | 06:57 06:43 19:37 (19, 20:07 (18) | D5:05 20:28 (4)
17:33 | 18:26 0:22 17 19:54 (19 20 20:27(18) | 21:55 33 21:01(4)
07:56 | 06:54 06:41 19:36 (19, 20:07 (18) | 05:05 20:28 (4)
17:35 18:28 20:23 20 19:56(19 18 20:25(18) | 21:56 33 21:01(4)
07:54 06:52 06:38 19:36 (19; 20:09 (18) | 05:04 20:29 (4)
17:36 18:29 20025 21 19:57 (19 16 20:25(18) | 21:57 33 21:02 (4)
07:52 06:49 0636 19:36 (19 20:09 (18) | 05:04 20:28 (4)
17:38 18:31 2027 2 19:57(19 14 20:23(18) [ 21:57 33 21:01(4)
07:50 06:47 06:34 19:35 (19, 20:12 (18) | 05:04 20:28 (4)
17:40 18:33 20029 21 19:56 (19 10 20:22(18) | 21:58 34 21:02(4)
07:48 06:45 06:31 20:14 (18) | 05:04 20:29 (4)
17:92 18:35 030 23 5 20:19(18) | 21:58 33 2102 (4)
07:46 06:42 06:29 05:04 20:29 (4)
17:44 18:37 20:32 26 2159 33 21:02(4)
07:44 06:40 06:27 20:38 (4) | 05:04 20:29 (4)
17:46 18:39 2034 27 6 20144 (4) |21:59 33 201:02(4)
07:41 06:38 06:25 20:35 (4) | 05:04 20:29 (4)
17:48 18:40 20036 27 12 2047 (4) |22:00 33 21:02(4)
07:39 06:35 06:23 20:34 (4) | 05:04 20:29 (4)
17:50 18:42 20:38 27 16 20:50(4) | 22:00 33 21:02(4)
07:37 06:33 06:20 20:32 (4) | 05:04 20:30 (4)
17:52 18:44 20:39 2% 18 20:50(4) | 22:00 33 21:03(4)
07:35 06:30 06:18 20:31 (4) | 05:04 20:30 (4)
17:54 18:46 20041 28 21 20:52(4)122:00 33 21:03(4)
07:33 06:28 06:16 20:30 (4) | 05:04 20:30 (4)
17:56 18:48 20043 28 23 20:53(4) 2201 33 21:03(4)
07:31 06:26 06:14 20:30 (4) | 05:04 2030 (4)
17:58 18:49 20:45 29 24 20:54(4) | 2201 33 21:03(4)
07:29 06:23 06:12 20:29 (4) | 05:05 20:31 (4)
18:00 18:51 20147 29 26 20:55(4) | 22:01 33 21:04(4)
07:26 06:21 06:10 20:29 (4) | 05:05 20:31 (4)
18:01 18:53 20:48 29 27 20:56(4) | 22:01 33 21:04 (4)
07:24 06:18 06:07 20:28 (4) | 05:06 20:32 (4)
18:03 18:55 20i50 37 28 20:56(4) | 2201 33 21:05(4)
07:22 0616 06:05 20:258 (4) | 05:06 20:31 (4)
18:05 18:57 20052 41 29 20:57(4) | 2200 33 2004 (4)

07:14 06:03 20:28 (4) | 05:07 20:32 (4)
19:58 20:54 44 20:25(18) 29 20:57(4)|22:00 33 21:05(4)
07:11 06:01 19:37 (20) 20:27 (%) | 05:07 20:32 (%)
20:00 20:55 46 20:26(18) 30 20:57(4) [22:00 33 21:05(4)
07:09 20:27 ()
20:02 31 20:58 (4)
275 367 418 505
598 770 985
0.37 0.43 0.33
0.97 0.97 097
0.61 0.60 0.59
Gesamte Reduktion | | | 0.22 0.25 0.19
Met.wahrsch Beschattung | | | 129 191 184
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {SS:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) inuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: G - 107

Sonnenscheinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star geschwindigkeit: Startwindg aus Leistungskennlinie
[Jull | August I | I
1] 05:08 4) | 05:46 20:17 (18) | 06:39 19:37 (19) | 07:30 08:20
: 4)[21:226 19 20:36(18) [20:21 17 19:54 (19) | 19:09 16:18
2 4) | 05:48 20:17 (18) | 06:40 19:37 (19) | 07:32 08:21
21:24 20 20:37 (18) | 20:19 14 19:51(19) | 19:07 16:18
3 05:50 20:16 (18) | 06:42 19:38 (19) | 07:34 08:23
2122 21 20:37 (18) | 20:17 11 19:49 (19) | 19:05 16:17
4 05:51 20:16 {18) | 06:44 19:40 (19) | 07:35 08:24
| 21:21 22 20:38(18) | 20:14 6 19:46(19) | 19:02 16:16
5 | 05:53 19:57 (20) | 06:46 07:37 08:25
| 21:19 29 20:38 (18) | 20:12 19:00 16:16
6 ) | 05:55 19:54 (20) | 06:47 07:39 08:27
| 21:17 36 20:38(18) | 20:10 18:58 16:15
7 05:56 19:51 (20) | 06:49 07:41 08:28
21:15 41 20:38 (18) | 20:07 18:55 16:15
8 05:58 19:50 (20) | 06:51 07:42 08:29
21:13 43 20:38 (18) | 20:05 18:53 16:14
9 06:00 19:48 (20) | 06:52 07:44 08:31
2151 45 20:37(18) | 20:02 18:51 16:14
10 | 06:01 19:48 (20) | 06:54 07:46 08:32
| 21:09 46 20:37 (18) | 20:00 18:48 16:14
1 06:03 19:47 (20) | 06:56 07:48 } 08:33
21:07 48 20:37(18) | 19:58 18:46 | 16:14
¥ 06:05 19:46 (20) | 06:57 07:50 | 08:34
21:05 48 20:36 (1B) | 19:55 18:44 ] 16:13
13 06:06 19:45 (20) | 06:59 07:51 I 08:35
21:03 46 20:34 (18) | 19:53 18:41 ] 16:13
14 06:08 19:44 (20) | 07:01 07:53 I 08:36
21:01 44 20:32(18) | 19:50 18:39 | 16:13
15 06:10 19:44 (20) | 07:03 07:55 | 07:53 08:37
20:59 41 20:30 (18) | 19:48 18:37 | 16:37 16:13
16 | 06:11 19:44 (20) | 07:04 07:57 | 07:54 08:38
| 20:57 37 20:28(18) | 19:46 18:35 | 16:35 16:13
17 | 06:13 19:43 (20) | 07:06 07:59 | 07:56 08:39
| 20:55 30 20:13 (20) | 19:43 18:32 | 16:34 16:14
18 06:15 19:44 (20) 108 08:00 | 07:58 08:39
20:53 29 20:13(20) | 19:41 18:30 | 16:32 16:14
19 06:16 19:43 (20) | 07:09 08:02 | 08:00 08:40
20:51 29 20112 (20) | 19:38 18:28 | 16:31 16:14
20 06:18 19:44 (20) | 07:11 08:04 | 08:02 08:41
20:49 28 20:12(20) | 19:35 18:26 | 16:30 16:14
21 06:20 19:44 (20) | 07:13 08:06 | 08:03 08:41
20:46 27 20:11(20) | 19:34 18:24 | 16:28 16:15
22 | 06:22 19:43 (19) | 07:15 08:08 | 08:05 08:42
20044 27 20:10(20) | 19:31 18:21 I 16:15
23 06:23 19:41 (19) | 07:16 08:10 | 08:42
20:42 28 20:09(20) | 19:29 18:19 | 16:16
24 06:25 19:39 (19) | 07:18 08:11 | 08:08 08:43
20540 28 20:07 (20) | 19:26 18:17 | 16:25 16:16
25 06:27 19:38 (19) | 07:20 07:13 | 08;10 08:43
20137 28 06 (20) | 19:24 17:15 | 16:24 16:17
26 06:28 19:38 (19) | 07:21 07:15 | 08:12 08:43
& 120:35 26 20:04 (20) | 19:21 17113 | 16:23 16:18
271 05:39 | 06:30 19:37(19) | 07:23 07:17 | 08:13 08:44
21134 | 20:33 22 19:59(20) | 19:19 17:11 | 16:22 16:19
20:23 (18) | 06:32 19:36 (19) | 07:25 07:19 | 08:15 08:44
20:31 (18) | 20:31 22 19:58(19) | 19:17 17:09 | 16:21 16:19
29 20:21 (18) | 06:34 19:36 (19) | 07:27 o721 | 08:17 08:44
| 20:33 (18) | 20:28 22 19:58(19) | 19:14 17:07 | 16:20 16:20
30 20:19 (18) | 06:35 19:36 (19) | 07:28 07:23 | 08418 08:44
20:34 (18) | 20:26 21 19:57(19) | 19:12 17:05 | 16:19 16:21
31 20:18 (18) | 06:37 19:36 (19| 07:25 I 08:44
20:36 (18) | 20:24 20 19:56 (19; 17:03 ] 16:22
Sonnenscheinstunden | 457 382 330 | 262 238
astr,max.mogl Beschattung | 973 48 |
L.Sonnenscheinwahrsch. | 0.37 0.33 |
Reduktion Betriebsdauer | | 0.97 0.97 |
Reduktion Windrichtung | | 0.60 0.62 |
Gesamte Reduktion | | 0.22 | 0.20 | |
Met.wahrsch.Beschattung | | 212 | 10 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
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1
Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: H - 108

Annahmen fiir Schattenwurfberechnung :;n Fe; : Ma: gw Mm it ?u("""‘“;"‘ “&‘:“;’p""‘o"z’"m [E(f;"ﬂ

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 B27 582 8,462
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Februar |M&rz  [April | Mai |Juni

1 08:15 07:20 07:07 19:33 (19 19:22 (20) | 05:12 20:11 (4)
17:13 18:07 20:04 3 19:36(19) 42 20:18(18) | 21:45 38 2049 (4)
08:14 07:17 07:04 19:27 (19) 19:26 (20) | 05:11 20:11 (4)
17:15 18:09 20:05 12 19:39(19 33 20:17(18) [ 21:46 39 20:50 (4)
08:12 07:15 07:02 19:25 (19] 19:52 (18) | 05:10 20:11 (4)
17:17 18:11 20:07 16 19:41(19) 26 20:18(18) [21:48 39 20:50(4)
08:10 07:13 06:59 19:24 (19 19:51 (18) | 05:08 20:11 (4)
17:19 | 18:13 2009 19 19:43 (19 27 20:18(18) | 21:49 39 20:50 (4)
08:09 07:11 06:57 19:22 (19, 19:52 (18) | 05:08 20:12 (9)
17:21 18:15 2011 21 19:43 (19, 25 20:47(18) | 21:50 39 20:51 (4)
08:07 07:08 06:55 19:21 (19 19:52(1!; 05:08 20:11 (4)
17:23 18:17 20113 23 19:44 (19, 24 20:16(18) | 21:51 40 20:51 (4)
08:05 07:06 06:52 19:21 (19 19:52 (18) | 05:07 20:12 (4)
17:25 18:18 20:14 23 19:44(19 23 20:015(18) | 21:52 39 20:51(4)
08:03 07:04 06:50 19:20 (19; 19:53 (18) | 05:06 20411 (4)
17:27 18:20 20:16 23 19:143(19; 22 20:15(18) | 21:53 40  20:51 (9)
08:01 07:01 06:48 19:20 (19; 19:54 (18) | 05:06 2012 (4
17:29 18:22 20118 24 1944 (19 20 20:14(18) | 21:54 40 20:52(4)
07:59 06:59 06:45 19:20 (19 19:55 (18) | 05:05 20:12 (4)
17:31 18:24 W20 25 19:45(20 17 20:12(18) [21:54 39 20:51 (4)
07:58 | 06:57 06:43 19:19 (19) 19:57 (18) | 05:05 20:12 (4)
17:33 | 18:26 :22 27 19:46 (20 15 20:12(18) | 21:55 40 20:52(4)
07:56 | 06:54 06:41 19:20 (20, 19:58 (18) | 05:05 20:12 (4)
17:35 18:28 20:23 27 19:47 (20 11 20:09(18) | 21:56 40 20:52 (4)
07:54 06:52 06:38 19:19 (20 20:02 (18) | 05:04 20:13 (4)
17:36 18:29 20025 29 19:48(20) 4 20:06(18) | 21:57 40 20:53(4)
07:52 06:50 06:36 05:04 20:12 (4)
17:38 18:31 027 3 21557 40 20:52(9)
07:50 06:47 06:34 20:24 (4) | 05:04 20:13 (4)
17:40 18:33 20:29 3R 10 20:34(4) [ 21:58 40 20:53(4)
07:48 06:45 06:31 20:21 (4) | 05:04 20:13 (4)
17:92 18:35 2030 33 15 20:36(4) | 21:58 40 20:53 (4)
07:46 06:42 06:29 20:19 (4) | 05:04 20:13 (4)
17:44 18:37 0:32 34 20 20:39(4) | 21:59 40 20:53 (4)
07:44 06:40 06:27 20:17 (4) | 05:04 20:13 (4)
17:46 18:39 20:34 34 23 20040 (4) | 21:59 40 20:53(4)
07:41 06:38 06:25 20:16 (4) | 05:04 20:13 (4)
17:48 18:40 20:36 34 25  20:41(4) | 2200 40 20:53(4)
07:39 06:35 06:23 20:16 (4) | 05:04 20:13 (4)
17:50 18:42 20:38 34 27 20:43(4) | 22:00 40 20:53(4)
07:37 06:33 06:20 20:14 (4) | 05:04 20:15 (4)
17:52 18:44 20:39 34 29 20:43(4) | 22:00 39 20:54(9)
07:35 06:30 06:18 20:14 (4) | 05:04 20:15 (4)
17:54 18:46 2041 44 30 20:44(4)|22:00 39 20:54(4)
07:33 06:28 06:16 20:13 (4) | 05:04 20:14 (4)
17:56 18:48 20043 48 32 20:45(4) |22:01 40 20:54(4)
07:31 06:26 06:14 20:13 (4) | 05:04 20:14 (4)
17:58 18:49 20:45 51 313 20046 (4) | 22201 40 20:54(4)
07:29 06:23 06:12 20:12 (4) | 05:05 20:15 (4)
18:00 18:51 20147 52 35 20:47(4) | 22:01 40 20:55(4)
07:26 06:21 06:10 20:12 (4) | 05:05 20:15 (4)
18:01 18:53 20148 52 35 20:47(4) [ 22:01 40  20:55(4)
07:24 06:18 06:07 20:12 (4) | 05:06 20:16 (4)
18:03 18:55 20:50 51 36 20:48(4) | 22:01 40  20:56 (4)
07:22 0616 06:05 20:12 (4) | 05:06 20:15 (4)
18:05 18:57 052 51 36 20:48(4) | 22:00 40 20:55(4)

07:14 06:03 20:11 (9) | 05:07 20:16 (9)
19:58 20054 48 37 20:48(4) | 22:00 40  20:56 (4)
07:11 06:01 20:11 (4) | 05:07 20:16 (4)
20:00 20:55 46 20:18(18) 38 20:49(4) [ 22:00 40  20:56(4)
07:09 20:11 (9)
20:02 38 20:49(4)
275 367 418 505
981 788 1190
0.37 0.43 033
097 0.97 097
0.63 0.60 0.60
Gesamte Reduktion | | | 0.22 0.25 0.19
Met.wahrsch.Beschattung | | | 218 196 223
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {SS:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) inuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 ) 23 \NlﬂdPRﬂ.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender

Berechnung: GB Schattenrezeptor: H - 108
Annahmen fiir Schattenwurfberechnung

e, el \
Sonr

Lisenzwrine Acveundes

I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29

DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285

heinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 52.4 404 599 1,211 1,355 942 B27 582 8,462

Star geschwindigkeit: Startwindg aus Leistungskennlinie
| August | b | | t
1 20:16 (4) | 05:46 20:08 (18) | 06:39 19:19 (19) | 07:30 | 07:26
40 20:56 (4) | 21:26 13 20:21(18) | 20:21 27 19:46(20) | 19:10 [ 17:01
2 20:17 (4) | 05:48 20:06 (18) | 06:40 19:18 (19) | 07:32 07:28
40 3 21:24 17 20:23 (18) | 20:19 25 19:43(20) | 19:07 16:59
3 05:50 20:05 (18) | O6:42 19:18 (19) | 07:34 07:30
40 2122 18 20:23(18) | 20:17 24 19:42(19) | 19:05 16:57
4 05:51 20:04 (18) | 06:44 19:17 (19) | 07:35 07:32
39 | 21:21 21 20:25(18) | 20:14 23 19:40 (19) | 19:02 | 16:55
5 | 05:53 20:03 (18) | 06:46 19:17 (19) | 07:37 07:34
40 | 21:19 22 20:25(18) | 20:12 23 19:40 (19) | 19:00 16:53
6 | 05:55 20:02 (18) | 06:47 19:17 (19) | 07:39 07:36
39 | 21:17 24 20:26 (18) | 20:10 23 19:40(19) | 18:58 16:51
7 05:56 20:01 (18) | 06:49 19:17 (19) | 07:41 07:38
39 21:15 25 20:26 (18) | 20:07 21 19:38(19) | 18:55 16:50
8 05:58 20:01 (18) | 06:51 19:18 (19) | 07:42 07:40
39 21:13 26 20:27 (18) | 20:05 19 19:37(19) | 18:53 16:48
L 06:00 20:00 (18) | 06:52 19:19 (19) | 07:44 07:41
40 2151 26 20:26 (18) | 20:03 16 19:35(19) | 18:51 16:46
| 06:01 20:00 (18) | 06:54 19:20 (19) | 07:46 07:43
39 | 21:09 27 20:27 (18) | 20:00 12 19:32(19) | 18:48 16:45
06:03 19:34 (20) | 06:56 19:24 (19) | 07:48 07:45
39 21:07 37 20:27(18) | 19:58 5 19:29(19) | 18:46 16:43
: 06:05 19:30 (20) | 06:57 | 07:50 07:47
38 : 21:05 43 20:26 (18) | 19:55 | 18:44 16:41
g 06:06 19:28 (20) | D6:59 | 07:51 07:49
37 . 21:03 46 20:26 (18) | 19:53 | 18:41 16:40
: 06:08 19:26 (20) | 07:01 | 07:53 07:51
37 : 21:01 49 20:25(18) | 19:50 | 18:39 16:38
: 06:10 19:25 (20) | 07:03 | 07:55 07:53
37 :: 20:59 51 20:25(18) | 19:48 | 18:37 16:37
d | 06:11 19:24 (20) | 07:04 | 07:57 07:54
36 g | 20:57 52 20:25(18) | 19:96 | 18:35 16:35
: | 06:13 19:22 (20) | 07:06 | 07:59 07:56
35 3 | 20:55 52 20:23(18) | 19:43 | 18:32 16:34
J 06:15 19:22 (20) | 07:08 | 08:00 07:58
34 2 20:53 51 20:22(1B) | 19:41 | 18:30 16:32
d 06:16 19:20 (20) | 07:09 | 08:02 08:00
34 it 20:51 50  20:20 (18) | 19:38 | 18:28 16:31
: 06:18 19:20 (20) | 07:11 | 08:04 08:02
33 4 20:49 47  20:18(18) | 19:36 | 18:26 16:30
2 06:20 19:20 (20) | 07:13 | 08:06 08:03
31 : 20:46 42 20:16 (18) | 19:34 | 18:24 16:28
2 ) | 06:22 19:19 (20) | 07:15 | 08:08 08:05
30 154 (4) | 20:44 34 1953 (20) | 19:31 {18:21 16:27
: 06:23 19;19 (20) | 07:16 | 08:10 08:07
28 : 20:42 34 19:53(20) | 19:29 | 18:19 16:26
2 06:25 19:18 (20) | 07:18 | 08:11 08:08
27 . 20540 34 19:52(20) | 19:26 | 18117 16:25
2 06:27 19:18 (20) | 07:20 | 07:13 08:10
24 £ 20137 34 19:52(20) | 19:24 | 17:15 16:24
3 06:28 19:18 (20) | 07:21 | 07:15 08:12
2 : 20:35 34 19:52(20) | 19:22 | 17:13 16:23
d ) | 06:30 19:18 (20) | 07:23 | 07:17 08:13
17 148 (4) | 20:33 33 19:51(20) | 19:19 | 17:11 16:22
20:32 (4) | 06:32 19:18 (20) | 07:25 | 07:19 08:15
14 46 (4) [ 2031 32 19:50 (20) | 19:17 | 17:09 16:21
05:: 20:37 (4) | 06: 19:19 (20) | 07:27 | 07:21 08:17
| 21:31 5 20:42 (4) | 20:28 31 19:50(20) | 19:14 | 17:07 16:20
30 | 05:43 | 06:35 19:19 (20) | 07:28 | 07:23 08:18
| 21:29 120226 29 19:48(20) | 19:12 | 17:05 16:19
31 | 05:45 20:11 (18) | 06:37 19:20 (20) | | 07:25
| 21:28 B 20:19(18) | 20:24 27 1947 (20) | | 17:03 |
Sonnenscheinstunden | 508 | 457 | | 330 | 262
astr,max.mogl Beschattung | 961 | 1061 | 218 |
L Sonnenscheinwahrsch. | 0.34 | 0.37 | 033 |
Reduktion Betriebsdauer | 0.97 | 0.97 | 0.97 |
Reduktion Windrichtung | 0.60 | 0.62 | 0.64 |
Gesamte Reduktion | 020 | 0.22 | 0.21 | |
Met.wahrsch.Baschattung | 191 | 236 | 45 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch 2 kt (S5:MM) (WEA mit letztem Schatten)

WIndPRO 4.2.285 | EMD International A/S, Tel, +45 96 35 44 44, www.emd ik, witdpro@emd. ok
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Wind

Pt
2306_Papenburg

SHADOW - Kalender

Berechnung: GB Schattenrezeptor: I - 109

Annahmen fiir Schattenwurfberechnung

Lisenzwrine Acveundes

I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29

DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285

el \

Sonr heinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 52.4 404 599 1,211 1,355 942 827 582 8,462

Star geschwindigkeit: Startwindg aus L nlinie
|Februar |Mérz  [April |Juni
1 08:15 07:20 07:06 20:03 (20) | 05:12
17:13 18:07 20:04 21 20:24(20) | 21:45
08:14 07:17 07:04 20:01 (20) | 05:11
17:15 18:09 20:05 24 20:25(20) | 21:46
08:12 07:15 07:02 20:01 (20) | 05:10
17:17 18:11 20:07 26 20:27(20) | 21:48
08:10 07:13 06:59 20:00 (20) | 05:08
17:19 | 18:13 20:09 27 20:27 (20) | 21:49
08:09 07:11 06:57 20:00 (20) | 05:08
17:21 18:15 20:11 27 20:27(20) | 21:50
08:07 07:08 06:55 19:59 (20) | 05:08
17:23 18:17 20:13 31 20:36(18) | 21:51
08:05 07:06 06:52 19:58 (20) | 05:07 21:04 (4)
17:25 18:18 20:14 37 20:37(18) | 21:52 5 2109 (4)
08:03 07:04 06:50 19:59 (20) | 05:06 21:02 (1)
17:27 18:20 20:16 40  20:39(18) | 21:53 9 22:11(9)
08:01 07:01 06:48 19:58 (20) | 05:06 21:02 (4)
17:29 18:22 20:18 43 20:41(18) | 21:53 11 21113 (4)
07:59 06:59 06:45 19:58 (20) | 05:05 21:00 (4)
17:31 18:24 20:20 4 2042(18) |21:54 13 2113 (4)
07:58 | 06:57 06:43 19:59 (20) | 05:05 21:00 (4)
17:33 | 18:26 20:22 45 20:44(18) | 21:55 14 21:14(4)
07:56 | 06:54 06:41 19:58 (20) | 05:05 21:00 (4)
17:35 18:28 20:23 47 20:45(18) | 21:56 15 2115(4)
07:54 06:52 06:38 19:59 (20) | 05:04 21:00 {4)
17:36 18:29 20:25 47 20:46(18) | 21:57 16 21:16(4)
07:52 06:49 06:36 19:59 (20) | 05:04 20:59 (4)
17:38 18:31 20127 46 20:45(18) | 21:57 17 21:16(4)
07:50 06:47 06:34 20:00 (20) | 05:04 20:59 (4)
17:40 18:33 20:29 46 20:46(18) | 21:58 18 21:17(4)
07:48 06:45 06:31 20:00 (20) | 05:04 20:59 (4
17:42 18:35 20:30 46 20:46(18) | 21:58 18 21317 (4
07:46 06:42 06:29 20:01 (20) | 05:04 20:59 (4
17:44 18:37 20:32 45  20:46(18) | 21:59 18 21:17 (4]
07:44 06:40 06:27 20:01 (20) | 05:04 20:59 (4
17:46 18:39 20:34 44 20:45(18) | 21:59 19 21:18(4
07:41 06:38 06:25 20:02 (20) | 05:04 20:59 {4
17:48 18:40 20:36 44 20:46(18) | 22:00 19 21118 (4
07:39 06:35 06:23 20:04 (20) | 05:04 2059 (4
17:50 18:42 20:38 41 20:46(18) | 22:00 19 21:18(4
07:37 06:33 06:20 20:04 (20) | 05:04 21:00 (4
17:52 18:44 20:39 40 20:45(18) | 22:00 19 21:29(4
07:35 06:30 06:18 20:06 (20) | 05:04 21:00 (4
17:54 18:46 20:41 36 20:45(18) 1 22:00 19 21119 (4
07:33 06:28 06:16 20:07 (20) | 05:04 21:00 (4
17:56 18:48 20:43 32 20:45(18) | 22:01 19 21:19 (4]
07:31 06:26 06:14 20:10 (20) | 05:04 21:00 (4
17:58 18:49 2:45 26 20:44(18) | 22:01 19 21:19(4
07:29 06:23 06:12 20:26 (18) | 05:! 21:01 (4
18:00 18:51 20:47 18 20:44(18) [ 22:01 19 21:20(4
07:26 06:21 06:10 20:27 (18) | 05:05 21:01 (4
18:01 18:53 20148 17 20:44(18) [ 22:01 18 21:19(4
07:24 06:18 06:07 20:28 (18) | 05:06 21:02 (4
18:03 18:55 20:50 15 20:43(18) | 22:01 18 21:20(4
07:22 06:16 06:05 20:29 (18) | 05:06 21:02 (4
18:05 18:57 052 10 13 20:42(18) | 22:00 17 21:19(4
07:14 06:03 20:30 (18) | 05:07 21:03 (4
19:58 20054 16 11 20:41(18) [22:00 16 21:19 (4
07:11 06:01 20:31 (18) | 05:07 21:03 (4
20:00 20:55 19 9 20:40(18) [22:00 16 21:19(4
07:09 20:34 (18)
20:02 3 20:37(18)
275 367 418 505
45 991 391
0.37 0.43 033
0.97 0.97 0.97
0.60 0.60 0.58
Gesamte Reduktion | | | 0.21 | 0.25 0.18
Met.wahrsch.Beschattung | | | 10 | 246 n
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg ( it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch 2 kt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 25 \NlﬂdPRﬂ.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: I -109

Sonnenscheinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 B27 582 8,462
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| August | Sep |

1 21:04 (4) | 05:46 20:09(20) | 06:39 | 07:30 08:20
21:19(4) | 21:26 46 20:55(18) [ 20:21 | 19:09 16:18
21:05 (4) | 05:48 20:09 (20) | 06:40 | 07:32 08:21
21:19(4) | 21:24 45 20:54 (18) [ 20:19 | 19:07 16:18

(4) | 05:50 20108 (20) | 06:42 | 07:34 08:23
(4)|21:22 44 20:52(18) | 20:47 | 19:05 16:17
:07 (4) | 05:51 20:09 (20) | 06:44 | 07:35 08:24
21:17(4) | 21:21 41 20:50(18) | 20:14 | 19:02 16:16
21:09 (4) | 05:53 20:08 (20) | 06:46 | 07:37 08:25
21:16(4) | 21:19 39 20:48(18) | 20:12 | 19:00 16:16
| 05:55 20:09 (20) | 06:47 | 07:39 08:27
|21:17 35 20:47(18) | 20:10 | 18:58 16:15
05:56 20:08 (20) [06:49 | 07:41 08:28
2:15 28 20:36(20) | 20:07 | 18:55 16:15
05:58 20:09 (20) | 06:51 | 07:42 08:29
20:13 27 20:36(20) | 20:05 | 18:53 16:14
06:00 20:09 (20) | 06:52 | 07:44 08:31
2511 26 20:35(20) [ 20:02 | 18:51 16:14
| 06:01 20:10 (20) | 06:54 | 07:46 08:32
121:09 25 20:35(20) | 20:00 | 18:48 16:14
06:03 20:11 (20) | 06:56 | 07:48 08:33
21:07 23 20:34(20) | 19:58 | 18:46 16:14
06:05 20:12 (20) | 06:57 | 07:50 08:34
1:05 20 20:32(20) [ 19:55 | 18:44 16:13
20:41 (18) | 06:06 20:13 (20) | 06:59 | 07:51 08:35
20047 (18) | 21:03 18 20:31 (20) | 19:53 | 18:41 16:13
20:39 (18) | 06:08 20:14 (20) | 07:01 | 07:53 08:36
20:49 (18) { 21:01 15 20:29(20) | 19:50 | 18:39 16:13
20:38 (18) | 06:10 20:18(20) [ 07:03 | 07:55 | 08:37
20:50 (18) | 20:59 8 20:26(20) | 19:48 | 18:37 | 16:13
20:37 (18) | 06:11 |07:04 | 07:57 08:38
20:51 (18) | 20:57 |19:46 | 18:35 16:13
20;37 (18) | 06:13 07:06 | 07:59 08:39
20:53 (18) | 20:55 19:43 [ 18:32 16:14
20:36 (18) | 06:15 07:08 | 08:00 08:39
20:53 (18) | 20:53 19:41 | 18:30 16:14
20:22 (20) | 06:16 07:09 | 08:02 08:40
20:54 (18) | 20:51 19:38 | 18:28 16:14
20:18 (20) | 06:18 07:11 | 08:04 08:41
20:54 (18) | 20:49 19:35  |18:26 16:14
20:17 (20) | 06:20 07:13 | 08:06 08:41
20:55 (18) | 20:46 19:34 | 18:24 16:15
20:15 (20) | 06:22 07:15 | 08:08 08:42
20:55 (18) | 20:44 19:31 | 18:21 16:15
20:14 (20) | 06:23 07:16 | 08:10 08:42
20:55 (18) | 20:42 19:29 118:19 16:16
20:14 (20) | 06:25 07:18 | 08:11 08:43
20:56 (18) | 20:50 19:26 | 18:17 16:16
20:12 (20) | 06:27 07:20 | 07:13 08:43
20:56 (18) | 20:37 19:24 | 17:45 16:17
20:11 (20) | 06:28 07:21 |07:15 08:43
20:56 (18) | 20:35 19:21 | 17:13 16:18
20:11 (20) | 06:30 07:23 | 07:17 08:44
20:57 (18) | 20:33 19:19  |17:11 16:19
20:10 (20) | 06:32 07:25 | 07:19 08:44
20:56 (18) | 20:31 19:17 | 17:09 16:19
20:10 (20) | 06:34 07:27 |07:21 08:44
20:56 (18) | 20:28 19:14 | 17:07 16:20
20:09 (20) | 06:35 07:28 | 07:23 08:44
2056 (18) | 20:26 19:12 | 17:05 16:21
20:10 (20) | 06:37 1 07:25 08:44
20:56 (18) | 20:24 117:03 16:22
| 457 382 | 330 262 238

| 440 |

| 0.37 |

| 0.97 |

| 0.60 |

| 0.22 | | |
Met.wahrsch.Beschattung | 131 | a5 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: ] - 1010 — & 5
Sonr heinwahrscheinlichkeit ttlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung prlggssloglivind Mai Jun Jul Aug A -
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star geschwindigkeit: Startwindg aus Leistungskennlinie
| Marz [April Juni
07:20 07:50 (11) | 07:07 05:12
18:07 24 08:14 (11) | 20:04 21:46
07:18 07:50 (11) | 07:04 05:11
18:09 25  08:15(11) | 20:06 21:47
07:15 07:48 (11) | 07:02 05:10
18:11 26 08:14 (11) | 20:08 21:48
07:13 07:48 (11) | 07:00 05:08
18:13 27 08:15(11) | 20:09 21:49
07:11 07:48 (11) | 06:57 05:08
18:15 27 08:15(11) | 20:11 21:50
07:08 07:48 (11) | 06:55 05:08
18:17 26 08:14(11) | 20:13 21:51
08:33 (12) | 07:06 07:48 (11) | 06:52 05:07
08:39(12) | 18:19 26  08:14 (11) | 20:15 21:52
08:30 (12) | 07:04 07:49 (11) | 06:50 05:06
08:42(12) | 18:20 24  08:13(11) | 20:16 21:53
08:28 (12) | 07:02 07:49 (11) | 06:48 05:06
08:44 (12) | 18:22 22 08:11(11) | 20:18 21:54
08:27 (12) | 06:59 07:50 (11) | 06:45 05:05
08:45(12) | 18:24 20 08;10(11) | 20:20 21:55
08:26 (12) | 06:57 07:51 (11) | 06:43 05:05
08:46 (12) | 18:26 17  08:08 (11) | 20:22 21:55
08:26 (12) | 06:54 07:53 (11) | 06:41 05:05
08:47 {12) | 18:228 13 08:06 (11) | 20:24 21:56
08:24 (12) | 06:52 07:16 (7) | 06:39 05:04
08:47 (12) | 18:30 9 07:25(7) | 20:25 21:57
08:24 (12) | 06:50 07:13 (7) | 06:36 05:04
08:47 (12) | 18:31 14 07:27(7) | 20:27 21:58
08:24 (12) | 06:47 07:11 (7) | 06:34 | 05:04
08:47(12) [ 18:33 17 07:28(7) | 20:29 | 21:58
08:24 (12) | 06:45 07:09 (7) | 06:32 05:04
08:47(12) | 18:35 19 07:28(7) | 20:31 21:59
08:24 (12) | 06:43 07:08 (?) | 06:29 05:04
08:47 (12) | 18:37 21 07:29(7) | 20:33 21:59
08:25 (12) | 06:40 07:07 (7) | 06:27 05:04
08:47 (12) | 18:39 21 07:28(7) | 20:34 22:00
08:26 (12) | 06:38 07:07 (7) | 06:25 05:04
08:47 (12) | 18141 21 07:28(7) | 20:36 2:00
08:26 (12) | 06:35 07:07 (7) | 06:23 05:04
08:45(12) [ 18:42 21 07:28(7) | 20:38 22:00
08:27 (12) | 06:33 07:07 (7) | 06:20 i 05:04
08:44 (12) | 18:44 20 07:27(7) | 20:40 3 22:01
08:29 (12) | 06:31 07:08 (7) | 06:18 05:23 05:04
08:42 (12) | 18:46 18 07:26(7) | 20:41 21:32 22:01
08;32 (12) | 06:28 07:08 (7) | 06:16 05:22 05:04
08:39 (12) | 18:48 16 07:24(7) | 20:43 21:34 2:0
08:00 (11) | 06:26 07:10 (7) | 06:14 05:21 05:05
08:05(11) [ 18:50 12 07:22(7) | 20:45 21:35 2:01
07:56 (11) | 06:23 07:13 (7) | 06:12 05:19 05:05
08:09 (11) | 18:51 6 07:19(7) | 20:47 21:37 2:01
07:54 (11) | 06:21 1 06:10 05:18 05:05
08:11 (11) | 18:53 | 20:49 21:38 22:01
07:53 (11) | 06:19 1 06:08 05:17 05:06
08:13 (11) | 18:55 120:50 | 21:39 22:01
07:51 (11) | 06:16 106:05 | 05:06
08:13 (11) | 18:57 | 20:52 22:01
07:14 106:03 i 05:07
19:59 1 20:54 21:42 22:01
07:11 | 06:01 05:14 05:07
20:00 | 20:56 21:43 22:00
07:09 | 05:13
20:02 1 21:44
367 | 418 490 505
492 |
027 |
0.97 |
0.61 |
| 0.16 | |
| 7 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: ] - 1010 — & 5
Sonr heinwahrscheinlichkeit ttlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung prlggssloglivind Mai Jun Jul Aug A -
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star geschwindigkeit: Startwindg aus Leistungskennlinie
|August | Sep | | November | Dezember

1 05:47 06:39 07:30 07:56 (7) | 07:27 07:56 (12) | 08:20
21126 20:22 19:10 15 08:43(11) [17:01 18 08:14(12) | 16:18
05:48 06:41 07:32 08:31 (11) | 07:29 07:58 (12) | 08:21
21125 20:19 19:07 15 08:46(11) | 16:59 15 08:13(12) | 16:18
05:50 06:42 07:34 08:29 (11) | 07:30 08:00 (12) | 08:23
21:23 20:17 19:05 19 08:48(11) [16:57 12 08:12(12) | 16:17
05:51 06:44 07:36 08:27 (11) | 07:32 08:03 (12) | 08:24
21:21 | 20:15 19:03 22 08:49(11) | 16:55 5 08:08(12) | 16:16
05:53 06:46 07:37 08:25 (11) | 07:34 1 08:26
21:19 20:12 19:00 24 08:49(11) | 16:53 | 16:16
05:55 06:47 07:39 08:25 (11) | 07:36 08:27
21:17 20:10 18:58 24 08:49 (11) | 16:52 16:15
05:56 06:49 07:41 08:24 (11) | 07:38 08:28
21:15 20:08 18:55 26 08:50 (11) | 16:50 16:15
05:58 06:51 07:43 08:24 (11) | 07:40 08:30
21:14 20:05 18:53 26 08:50 (11) | 16:48 16:14
06:00 06:53 07:44 08:23 (11) | 07:42 08:31
21112 20:03 18:51 27 08:50 (11) | 16:46 16:14
06:01 06:54 07:46 08:22 (11) | 07:44 08:32
21:10 20:00 18:48 27 08:49(11) | 1645 16:14
06:03 | D6:56 | 07:48 08:22 (11) | 07:45 | 08:33
21:08 | 19:58 |18:46 26 08:48 (11) | 16:43 | 16:14
06:05 | 06:58 07:50 08:23 (11) | 07:47 ] 08:34
21:06 19:56 18:44 25  08:48(11) | 15141 16:14
06:06 06:59 07:52 08:23 (11) | 07:49 08:35
21:04 19:53 18:42 24 08:47(11) | 16:40 16:13
06:08 07:01 07:53 08:24 (11) | 07:51 08:36
21:02 19:51 18:39 22 08:46(11) | 16:38 16:13
06:10 07:03 07:55 08:25 (11) | 07:53 | 08:37
20:59 19:48 18:37 20 08:45(11) | 16:37 | 16:13
06:12 07:04 07:57 08:27 (11) | 07:55 1 08:38
20:57 19:46 18:35 16 08:43(11) | 16:35 | 16:14
06:13 07:06 07:59 08:29 (11) | 07:56 08:39
20:55 19:43 18:31 11 08:40 (11) | 16:34 16:14
06:15 07:08 08:02 (7) | 08:01 | 07:58 08:40
20:53 19:41 3 08:05(7) | 18:30 | 16:32 16:14
06:17 07:10 07:57 (7) | 68:03 09:02 (12) | 08:00 08:40
20:51 1939 11 08:08(7) | 18:28 10 09:12(12) | 16:31 16:14
06:18 07:11 07:55 (7) | 08:04 08:58 (12) | 08:02 08:41
20:49 19:36 15 08:10(7) | 18:26 15  09:13(12) | 16:30 16:15
06:20 07:13 07:54 (7) | 08:06 08;57 (12) | 08:04 08:42
20:47 19:39 17 08:11(7) | 18:24 18 09:15(12) | 16:28 16:15
06:22 | 07:15 07:53 (7) | 08:08 08:56 (12) | 08:05 | 08:42
2044 19:31 19 08:12(7) | 18:22 19 09:15(12) | 16:27 | 16:15
06:23 07:16 07:51 (7) | 08:10 08:55 (12) | 08:07 | 08:43
2042 19:29 21 08:12(7) | 18:19 21 09:16(12) | 16:26 | 16:16
06:25 07:18 07:51(7) | 08:12 08:54 (12) | 08:09 08:43
20:40 19:27 21 08:12(7) [ 18:17 23 09:17(12) | 16:25 16:17
06:27 07:20 07:51 (7) | 07:14 07:54 (12) | 08:10 08:43
20:38 19:24 21 08:12(7) | 17:15 23 08:17(12) | 16:24 16:17
06:29 07:22 07:50 (7) | 07:15 07:53 (12) | 08:12 | 08:44
2035 19:22 20 08:10(7) | 17:13 24 08:17(12) | 16:23 | 16:18
06:30 07:23 07:50 (7) | 07:17 07:53 (12) | 08:14 | 08:44
20:33 19:19 20 0B:10(7) | 17:11 24 08:17(12) | 16:22 | 16:19
06:32 07:25 07:51 (7) | 07:19 07:53 (12) | 08:15 | 08:44
20:31 19:17 18 08:09(7) | 17:09 24 08:17 (12) | 16:21 | 16:19
06:34 07:27 07:53(7) | 07:21 07:54 (12) | 08:17 | 08:44
20:29 19:15 15 08:08(7) | 17:07 22 08:16(12) | 16:20 | 16:20
06:35 07:29 07:54 (7) | 07:23 07:54 (12) | 08:18 | 08:44
20:26 19:12 11 08:05{(7) | 17:05 22 08:16(12) | 16:19 1 16:21
06:37 07:25 07:55(12) | | 08:44
20:24 12203 20 08:15(12) | 1 16:22
457 382 330 | 262 | 238

212 634 | 50 |

0.33 0.29 | 021 |

0.97 0.97 | 0.97 |

0.63 0.60 | 0.59 |

| 0.20 | 017 | 0.12 1

| 43 | 107 | 6 |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
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Wind

Pt
2306_Papenburg

SHADOW - Kalender
Berechnung: GB Schattenrezeptor: K - 1011
Annahmen fiir Schattenwurfberechnung

Liswriziertnr Acromnder:

117-Wind GmbH & Co. KG
Robert-Koch-Str. 29

DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Serachnet:
23.03.2026 16:40/4.2.285

Sonr heinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 424 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 sgq 404 599 l211 1,355 942 827 582 8,462

Jan Feb Mar Apr Mai Jun Jul

Star s digkeit: Startwindg aus L gskennlinie
|Januar | Februar |Marz |Mai |3uni
1] 0844 10:14 (9) | 08:16 09:17 (8} | 07:20 08:30 (3) | 05:59 07:57 (1) | 05:12 08:00 (1)
11623 96 13:33(11) [17:13 85 10:42(5) [18:07 64 48 09:18(3) |20:57 97 0934(1) 2146 84 0924(1)
2| 08:44 10:15 (9) | 08:14 09:18 (8) | 07:18 08:30 (3) | 05:57 07:57 (1) | 05:11 08:01 (1)
11625 95 1133(11) [17:15 85 10:43(5) | 18:09 &2 46 09:16{3) 12059 97 09:34(1) (2147 83 0924 (1)
3| 08:44 10:16 (9) | 08:12 09:19 (8) | 07:15 08:31 (3) | 05:55 07:57 (1) | 05:10 08:01 (1)
(1626 92 1333(11) [17:17 65 10:44(5) | 1811 60 45 09:16(3) |2101 98 09:35(1) (2148 83 09:24(1)
4(08:44 10:17 (9) | 08:11 09:20(8) | 07:13 08:32(3) | 05:53 07,57 (1) | 05:09 08:01 (1)
116:27 89 1332(11) |17:19 85  10:45(5) | 18:13 42 09.14(3) (2103 97 0934(1) (2149 B 0923(1
5 (0844 10:18 (9] | 09:09 09:22 (8) | 07:11 08:32 (3) | 05:5¢ 07:56 (1) | 05:08 08:02 (1
116:28 86 13:32(11) [17:21 B4 10:M46(5) |1815 56 40 09:12(1) |21:04 98 09:34(1) |21:50 82 09:24(1)
6| 08:43 10:13 (9) | 08:07 09:25 (8) | 07:08 08:31 (1) | 05:49 07:56 (1) | 05:08 08:02 (1
11629 80 13:30(11) (1723 82 1047(5) |18:17 53 44 09us(1)f2106 97 0933(1)|2151 81 09:23(1
7| 08:43 10:20 (9) | 08:05 09;29 (6) | 07:06 08:26 (1) | 05:48 07:55 (1) | 05:07 08:03 (1)
[1631 71 13:27(11) | 17225 79 1048(5) | 18:18 49 S0 09:18{1) |21:08 98 09:33(1) 2152 80 09:23(1)
80842 09:20 (8) | 08:03 09:29 (6) | 07:04 08:24 (1) | 05:46 07:56 (1) | 05:06 08:03 (1)
11632 74 1146(7) [17:27 80 10:49(5) | 1B:20 45 56 09:20(1) 210 97 09:33(1)|2153 80 09:23(1)
9| 08:42 09:18 (8) | 08:02 09:30 () | 07:08 08:22 (1) | 05:44 07:56 (1) | 05:06 08:03 (1)
16:33 85 1146(7) [17:29  ®0 10:50(5) | 182 4@ 80 0922(1) {2101 97 09:33(1) (21154 80 09:23(1)
10 | 08:41 09:16 (8) | 08:00 09:31 () | 06:59 08:20 (1) | 05:42 07:55 (1) | 05:05 08:03 (1)
1635 89 1146(7) [17:31 79 10:50(5) | 1824 S2 64 09:24(1) 12113 97 0232(1) |25 79 09%:22(1)
11 | 08:40 09:16 {8) | 07:38 09:32 (6) | 06:57 08:17 (1) | 05:40 07:56 (1) | 05:05 08:04 (1)
11636 93 1147(7) (1733 75 10:51(5) |18:26 53 68 09:25(1) [21:15 96 0932(1) (2155 7B 09:22(1)
12 | 08:40 09:16 (8) | 07:56 09:32 (6) | 06:54 08:16 (1) | 05:39 07:55 (1) | 05:05 08:04 (1)
1638 90 IL47(7) [17:35 78 10:50(5) | 1828 48 70 09:26(1)121:36 97 0%32(1) 256 7% 09.3(1)
13 | 08:39 09:15 (8) | 07:54 09:34 (6) | 06:52 08:14 (1) | 0537 07;56 (1) | 05:04 08:05 (1)
16:39 86 1047(7) [17:37 77 10:51(5) [18:30 34 74 09:28(1)|21:8 96 09.32(1) (2157 78 09:23(1)
14| 08:38 03:15 (8) | 07:52 09:36 (6) | 08:50 08:13 (1) | 05:35 07:56 (1) | 05:04 08:04 (1)
1641 87 1147(7) (1738 75 10:51(5) | 1®31 38 76 09:29(1)121:20 95 09:31(1) |21:57 7B 09:22(1)
15 | 08:37 09:14 (8) | 07:50 09:38 (6) | 06147 08:11 (1) | 05:34 07:56 (1) | 05:04 08:05 (1)
1643 88 1147(7) 1740 73 10:51(5) (1833 40 78 09:29(1) 12121 95 0931(1) (2058 77 09:22(1)
16 | 08:36 09:14 (8) | 07:48 09:39 (5) | 06:45 08:10 (1) | 05:32 07:56 (1) | 05:04 0805 (1)
16194 89 1147 (7) | 17:42 72 10:51(5) | 18:35 43 B0 09:30(1) | 21:23 94 09:30(1) | 21:59 7 m:22(1)
17| 08:35 02:13 (8) | 07:46 08:39 (5) | 06:43 08:08 (1) | 05:30 07:56 (1) | 05:04 08:06 (1)
1646 89 1146(7) (17:44 73 10:52(S) [18:37 45 83 0931(1) (2124 94 09:30(1) (2159 76 09:22(1)
18 | 08:34 09;13 (8) | 07:44 09:39 (5) | 06:40 08.07 (1) | 05:29 07;56 (1) | 05:04 08:06 (1)
16:98 89 1146(7) [17:46 73 10:52(5) | 1839 47 85 0932(1)121:26 93 09:29(3) (2159 76 0922
19 | 08:33 09:13 (8) | 0742 09:39 (5) | 06:38 08:06 {1) | 05:27 07:56 (1) | 05:04 08:06 (1
16:49 90 1146(7) (1748 73 10:52(S) | 1840 48 82 0933(1) (21:28 93 09:29(1) [22:00 76 09:22(1
20 | 08:32 09:13 (8) | 07,40 09:38 (5) | 06:35 08:06 (1) | 05:26 07:57 (1) | 05:04 08:06 (1
1651 99 1146(7) [17:50 73 10:51(5) [18:42 S0 87 0%33(1) (2129 92 09:29(1) [22:00 76 09:22(1
21| 08:31 09:13 (8) | 07:37 09:38 (5) | 06:33 08:04 (1) | 05:24 07:56 (1) | 05:04 08:07 (1.
16:53 106 1L45(7) [17:32 73 10:51(S) | 1844 50 B9 09:33(1) 12131 92 09:28(1) |22:00 78 09:23(1
22| 08:30 09:13 (8) | 07:35 09:39 (5) | 06:31 0803 (1) | 05:23 07:57 (1) | 05:04 08:07 (1)
16:55 108 1145(7) (17:5% 72 1051(5) | 1846 52 20 09:33(1)121:32 91 0%28()) 2201 76 09:23(1)
23 | 08:29 09:13 (8) | 07:33 09:39 (5) | 06:28 08:02 (1) | 05:22 07:57 (1) | 05:04 08:07 (1)
16:56 108 1143(7) |17:56 71 10,50(5) | 1848  S2 92 0934(1) (2034 %0 097(1) 12201 76 0%23(1)
24| 08:27 09:13 (8) [ 07:31 09:38 (5) | 08:26 08:01 (1) | 05:20 07:58 (1) | 05:09 08:07 (1)
16:58 106 1143(7) [17:58 71 10:49(5) | 1649 52 08:23(3) |20:45 93 09:34(1) (2135 89 09:27(1) |2200 76 09:23(1
25 | 08:26 09113 (8) | 07:29 09:39 (5) | 06:23 07:31 3) | 06:12 08:01 (1) | 05:19 07:58 (1) | 05:05 08:08 (1
17:00 107 1141(7) [18:00 70 10:49(5) | 1851 52 : 93 09:34(1) [21:36 89 09.27(1) (2201 76 09:24(1
26| 08:25 09:14 (8) | 07:27 09:40 (5) | 06:21 08:00 (1) | 05:18 07:58 (1) | 05:05 08:07 (1
112:02 105 11:40(7) |18:02 68 10:48(5) | 1853 52 94 09:34(1) |21:38 89 09:22(1) |2200 77 09:24(1
27| 08:23 09:14 (8) | 07:24 09:40 (5) | 06:19 07:59 (1) | 05:17 07:59 (1) | 05:06 08:08 (1)
17:04 101 11:37(7) [18:03 68 10:48(5) | 18:55 52 95 09:34(1)121:39 87 09:26(1) (2201 77 09:25(1)
28 | 08:22 09:15 (8) | 07:22 09:40 (5) | 05:16 07:59 (1) | 05:16 07:59 (1) | 05:06 08:08 (1)
17:06 96 1135(7) [18:05 66 10:6(5) | 1057 82 of 09:35{1) |2141 87 0926(1) (2200 77 0925(1)
29 | 08:20 09:15 (8 | 07:14 08: 07:58 (1) | 05:15 07:59 (1) | 05:07 ©8:08 (1)
17408 83 10:38(5 [19/58 51 0021(3) | 20554 06 00:34(1) 2142 86 0935(1) (2201 78 09:26(1)
30 | 08:19 09:15 (8 o711 08:30 (3) | 06:01 07:58 x;los;u 07:59 (1) | 05:07 08;08 (1
17:09 84 10:39(5 20000 50 09:20(3) | 20:56 96 09:34(1) {21:43 86 09:25(1) [22:00 78 09:26(1
31| 08:17 09:17 (8 | 07:09 08:29(3) | | 05:12 08:00 (1)
171 84 1041 (5 12002 50 0%:19(3) | 12148 84 09:24(1)
Soanenscheinstunden | 254 | 275 | 367 | 418 | 490 505
astr.max.mogt Beschattung 2847 | 2129 | 1551 | 217 | 2888 2352
Red Sannenscheinwatrsch, 017 | 0.26 | 0.7 | 037 | 043 033
Reduktion Betriedsdaver 097 | 057 | 0.97 | 097 | 0.97 097
Reduktion Windrichtung 057 | 0.57 | 0.59 | 0.63 | 0.64 0.64
Gesamte Reduktion 0,09 | 0.14 | 0.15 | 0.22 | 027 0.20
Met.wahrsch Beschattung 260 | 208 | 33 | 498 | 766 4n
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {S5:MM) Sch g (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch Zeitp (55:MM) (WEA mit letztem Schatten)
WndPRO 4.2.285 | EMD International A/S; Tal. ++45 96 35 44 44, www.emd ok, windprodemd. dk 23.03.2026 16:50 ) 29 \NlﬂdPnn.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender
Berechnung: GB Schattenrezeptor: K - 1011
Annahmen fiir Schattenwurfberechnung

Liswriziertnr Acromnder:

117-Wind GmbH & Co. KG
Robert-Koch-Str. 29

DE-25813 Husum
Christian Gloy / christian.gloy@i17-wind.de

Serachnet:
23.03.2026 16:40/4.2.285

el \

Sonr heinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 5.50 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe

329 461 479 756 524 404 599 1,211 1,355 942 B27 582 8462

fs] digkeit: Startwindgeschw. aus L nlinie
| August 1 | November | Dezember
08:08 (1) | 05:46 08:06 (1) | 06:39 08:17 (1) | 07:30 08:24 (3) | 07:27 0853 (5) | 08:20 08:58
78 0826(1)|21:226 96 0942(1) (2022 68 09:25(1) |19:10 43 10:52(5) 17:01 80 10419(5) [1&18 93 11:29(7)
08:08 (1) | 05:98 08:06 (1) | 06:40 08:18 (1) | 07:32 08:26 (3) | 07:29 08:59 (6) | 08:21 08:59 (8)
79 09:27(1) |21:24  §7  09:43(1)[20:19 64 09:22(1)|19:07 51 10:59(5) |1659 79 10:18(5) 1618 88 11:29
05:08 (1) | 05:50 08:06 (1) | 06:42 08:20 (1) | 07:34 08:29 (3) | 07:30 ©8:58 (5) | 08:23 09:02 (8
79 09:27(1) | 2123 97  00:43(1)[20:47 60 09:20(1) [19:05 53 11:03(5) (1657 80 10:48(5) 1617 84 1130(7)
08;08 (1) | 05:51 08:06 (1) | 06:44 08:22 (1) | 07:36 08:33 (3) | 07:32 (6) | 08: 09:03 (8)
60 09:28(1)|21:21 97 0943(1) |20:15 56 09:18(1) [19:02 49 11:05(5)|16:55 80 7 1E30(7)
08:08 (1) | 05:53 0B:05 (1) | 06:46 08:24 (1) | 07:37 10725 (5) | 07:3% 10:05 (9)
80 09:28(1) |21:19 98 09:43(1) 2002 50 00:14(1) |19:00 43 11:08(5) 1653 82 & 1317
08:08 (1) | 05:55 08:06 (1) | 06:47 08:27 (1) | 07:39 10:23 (5) 1 07:36 10:05 (9)
81 09:29(1) |21:17 97 0943(1) [20:10 44 09:11(1) | 1858 47 11:0(5) 16:52 84 B 13:16(11
06:08 (1) | 05:56 08:05 (1) | 06:43 08:27 (3} | 07:41 10:21 (5) | 07:38 10:05 (9)
82 09:30(1) |21:15 98 0943(1) [20:07 40 09:07(1) |18:55 51 11:12(5)|16:50 85 86 13:19(11)
08:08 (1) | 05:58 08:06 (1) | 06:51 08:26 (3) | 07:43 10:20 (5) | 07:40 o8 10:05 (9)
82 09:30(1) | 2143 97 0943(1) 20005 43 09:09(3) | 18:53 54 11:34(5)| 1648  §5 % 13:20(11)
08:08 (1) | 06:00 08:06 (1) | 06:52 08:25 (3) | 07:44 10:18 (5) | 0742 10:05 (9)
83 00:31(1) |21:12 95 09:34(1) [20:03 45 09:10(3) | 1851 57 11:15(5) (1646 &S 91 1321(11)
08:08 (1) | 06:01 08:06 (1) | 06:54 08223 (3) | 07:46 10:16 (5) | 07:44 10:04 (5)
84 09:32(1) |21:00 97 0943(1) [20:00 47 0910(3) 1848 60 11:16(5) | 16:45 85 9 1322(11)
08:08 (1) | 06:03 nws(moase 08:22 (3) | 07:48 10:15 () | 07:45 10:05 (9)
84 09:32(1) | 2108 &7 48 09:10(3))18:46 62 11:17(5) (1643 84 97 1324(11)
08:08 (1) | 06:05 08:22 (3) | 07:50 10:14 (5) | 07:47 10:05 ()
85 09:33(1) | 21:086 97 45 0%11(3) 1844 B4 1108(5) (1641 84 s 1325(11)
0B:08 (1) | 06:06 08:20 (3) | 07:52 10:14 () | 07:49 10:06 (9)
85 09:33(1) | 21:04 97 51 09:11(3) 1841 65 11:19(5) | 1640 83 9 13:26(11)
08:08 (1) | 06:08 08:20 (3) | 07:53 10:13 (5} | 07:51 10:06 (9)
8 09:34(1)|21:01 9 51 0%:11(3) 11839 66 11:19(5)|16:38 96 101 1327 (1)
08:08 (1) | 06:10 :20 (3) | 07:55 10:12 (5) | 07:53 10:06 (9)
86 0:34(1) | 20:59 95 St 09:31(3) (1837 68 11:20(5) (1637 101 102 1328 (11)
08:07 (1) | 06:11 08:18 (3) | 07:57 10:12 (5) | 07:55 10,06 (9)
8 0234()) 20057 95 S3 00:11(3) |18:35 69 11:21(5) 1635 104 104 1328 (11)
: 3 08:07 (1) | 07:06 06:18 (3) | 02:52 10:11 (5) | 07:56 10;06 (9)
94 09:41(1) 1943 53 09:11(3) |18:32 70 11:21(5) | 16:38 107 103 1328 (11)
08:07 (1) | 07:08 08:18 {3) | 08:01 10:11 (5} | 07:58 10,07 (9)
94 09:41(2) (1941 53 09:11(3) 1830 11:21(5) [16:32 108 103 1329(11)
08:07 (1) | 07:10 08:17 (3) | 08:02 10,09 (5) | 08:00 10:08 (9)
o3 0940(1)[19:39 53 00:10(3) |18:28 72 11:21(5) (1631 108 103 13:30(11)
08:08(1) | 07:11 08:17 (3) | 08:04 10:09 (5) | 08:02 10,07 (9,
91 0939(1) [19:36 53 09:10(3) |18:26 72 11:21(5)|16:30 108 108 1330 (11
08:09 (1) | 07:13 08:18 (3) | 08:06 10:09 (5) | 08:04 10:08 (9)
90 09:39(1) (1934 51 09:09(3) |18 72 11:21(5)(16:28 106 106 13:31(11)
5 08:09 (1) | 07:15 08:17 (3) | 08.08 10:09 (5) | 08:05 10:08 (9
B 88 09:37(1) (19:31 51 09:08()) |18:20 72 11:21(%) | 16:27 105 1331 (1)
: 08:00 (1) | 07:16 08:17 (3) | 08:10 10:08 (5) | 08:07 10:09 (9)
2 88 09:37(1)[19:28 50 09:07(3) 11819 73 11:21(5) | 16:26 106 13:32(11)
- 08:10 (1) [ 07:18 08:18 (3) | 08:12 10:08 () | 08:09 10:09 (9)
2 86 09 49 09:07(3) 1847 73 11:21(5) | 16:25 105 1332011)
3 08:19 (3) | 07:14 09:08 (5) | 08:10 10:10 (9)
> 85 47 09:06(3)|17:15 73 10:21(5) | 16:24 103 1332(11)
3 08:18 (3) | 07:15 09:08 (5) | 08:12 10:11 (9)
: 83 46 09:04(3) [12:13 73 10:21(%) |16:23 103 1333(1)
¢ 08:19(3) | 07:17 09:07 (6) | 08:1¢ 10:11 (9)
: 81 44 0903(3) 117:11 74 10:21(5) 1 16:2 104 13:33(11)
3 08 08:20 (3) | 07:19 09:05 (6) | 08:15 10:12 (9)
: 78 0031(1) [19:17 42 09:02(3) |17:09 7S 1020 (5) | 16:2) 02 13341
2 08:14 (1) | 07:27 08:22(3) | 07:21 09:03 (6) | 08:17 10:13 {$)
X 76 09:30()) [19:14 38 00:00(3)|17:07 77 10:20(5) | 16:20 102 1334 (1)
" 08:14 (1) | 07:29 08:22 (3) | 07.23 09:02 (6) | 08:18 10:13 (%)
3 : 73 00:27(1) (1912 36 08:58(3)|17:05 78 10:20(5) | 16:19 101 134 (11
3 os-n; 08:06 (1) | 06:37 08:16 (1) | | 07:25 09:00 (6) | 10:14 (9)
228 % 0942(1) 2024 70 09:26(1) | 11203 79 1029(5) 1 100 1334(11)
Sonneracheinstunden | 508 | 457 | 382 | 330 | 262
astr.max.mogt Beschattung 2707 | 2819 I 1486 | 2005 | e 3008
Red Sannenscheinwatrsch, 0.34 | 037 1 0.33 | 0.29 | 0.21 013
Reduktion Betriedsdaver 097 | 0.97 I 0.97 i 0.97 | 097 057
Reduktion Windrichtung 0.64 | 064 I 0.61 | 0.57 | 0.56 0.59
Gesamte Reduktion 021 | 0.23 | 0.20 | 016 | o1 0,07
Met.wahrsch. 576 | 649 I 200 | 323 | 308 213
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix dergegeben (. it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {S5:MM) Sch g (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch 2 (55:MM) (WEA mit letztem Schatten)
WndPRO 4.2.285 | EMD International A/S; Tal. ++45 96 35 44 44, www.emd ok, windprodemd. dk 23.03.2026 16:50 / 30 \NlﬂdPnn.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender

Berechnung: GB Schattenrezeptor: L - 1012

Annahmen fiir Schattenwurfberechnung

|Januar
10844
11623 1
2| 0834
11625 130
3| 0844
(1626 132
410844
|16:27 133
5| 08:44
|16:28 136
6| 08:43
(1629 137
7| 08:43
|16:31 139
8| 08:42
| 16:32 141
9 | 08:42
16:33 142
10 | 08:41
16:35 141
11 | 0840
|16:36 142
12 | 08:40
1638 1
13 | 08:39
1639 141
14 | 08:38
1641 141
15 | 08:37
16:43 139
16 | 08:36
1644 138
17 | 08:35
1646 136
18 | 0834
16:48 134
19 | 08:33
16:49 132
20 | 08:32
16:51 127
21 | 08:31
1653 118
22 | 08:30
1655 112
23 | 08:29
16:56 112
24 | 08:27
16:58 112
25 | 08:26
17.00 112
26 | 08:25
|17:02 112
27 | 08:23
17:04 112
28 | 08:22
17:06 111
29 | 08:20
17:07 110
30 | 0819
17:09 109
310817
1711 106
Soanenscheinstunden | 254
astr.max.mégl Beschattung 3951
Red Sannenscheinwatrsch, 0.17
Reduition Betrievsdaver 097
Raduktion Windrichtung 058
Gesamte Radustion 0.09
Met.wahrsch. 367

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

Tag iIm Monat  Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

el \

Usenzrtar Acwnder
I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29

DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Serachnet:
23.03.2026 16:40/4.2.285

e,
sonr

Jan Feb Mar Apr Mai Jun Jul

heinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 424 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 521 404 599 l211 1,355 942 827 582 8,462

Star fs! ol Start aus L gskennlinie
| Februar |Marz | April |Mai |3uni
09:73 (8) | 08:16 09:51(6) | 07:20 08:17 (3) | 07:07 08:57 (1) | 05:59 08:35 (1) | 05:12 08:48 (1)
1337 (11) [17:13 95 11:26(5) 18,07 36 10:57(5) | 20.04 85 10:22(1) | 2057 104 10:19(1) |2146 65 09:53(1)
09:23 (8) | 08:14 09:51 (6) | 07:18 : 08:54 (1) | 05:57 08:35 (1) | 05:11 08:49 (1)
12:04(7) [17:15 95 11:26(5) | 1809 23 B8 10:22{1) {2058 103 10:18(1) | 21:47 09:53 (1)
09:24 (8) | 08:12 09:52 (6) | 07:15 08:53 (1) | 05:55 08:36 (1) | 05:10 08:43 (1)
1205(7) [17:17 94 1126(5) | 1811 29 90 10:23(1) |2101 103 10:19(1) 2148 63 0952 (1)
09:23(8) | 08:11 09:53 (6) | 07:13 08:52 (1) | 05:53 08:36 (1) | 05:09 08:50 (1)
1204(7) |17:19 93 1126(5) [18:13 34 08:42(3) |20:09 92 10:24(1) 12003 102 10:18(1) |21:49 61 09:51(1)
09:24 (8) | 08:09 09:54 (6) | 07:11 08:06 (3) | 06:57 08:50 (1) | 05:5¢ 08:36 (1) | 05:08 08:51 (1)
12:05(7) [17:24 83 1127(5) (1815 38 08:44(3) | 2001 94 1024(1) |20:04 101 10:17(1) |21:50 60 09:51(1)
09:23 (8) | 08:07 09;56 (6) | 07:08 08:04 (3) | 06:55 MM? | 05:48 08:36 (1) | 05:08 08:51 (1
12204(7) [17:23 91 11:27(5) |18:17 40 0B44(3) [203 96 10:25(1) {206 99 1051|2081 59 09:50(1
09:24 (8) | 08:05 0955 (6) | 07:06 08:02 (3) | 06:52 08:49 (1) | 05:48 08:36 (1) | 05:07 08:52 (1)
12:05(7) | 1725 89 112B(5) | 18:18 44 0B:46(3) | 2015 97 10:26{1) |21:08 98 10:14(1) [21:52 58 09:50(1)
09:24 (8) | 08:03 1001 (6) | 07:04 08:00 (3) | 06:50 08:47 (1) | 0546 08:37 (1) | 05:06 08:52 (1)
12:05(7) (17:27 87 11:28(5) |18:20 46  08:46(3) 20116 99 10:26(1) 12190 97 10:4(1) 2153 57 0948(1)
09:24 (8) | 08:02 10:06 (8) | 07:01 : 08:46 (1) | 05:44 08:37 (1) | 05:06 08;53 (1)
1205(7) (1729 80 13:27(5) | 1822 47 100 10:26(1) | 211 % 10:13(1) (2154 56 09:49(1)
09:24 (8) | 08:00 10:16 (5] | 06:59 08:45 (1) | 05:42 08:37 (1) | 05:05 08:53 (1)
12004(7) (1731 71 13:27(5) |18:24 4 102 1027(1) 2193 95 10012(1) (2155 55 09:48(1)
09:25 {8) | 07:38 10:16 (5) | 06:57 08:44 (1) | 05:40 08:37 (1) | 05:05 08:54 (1)
1205(7) (1733 71 11:27(5) |18:226 51 102 10:26(1) J21:15 54 101(1) (2155 54 09:48(1)
09:25 (8) | 07:56 10:15 (5] | 06:54 08:43 (1) | 05:39 08:37 (1) | 05:05 08:55 (1)
1205(7) (1735 71 10:26(5) 1628 2 104 1027{1) {2136 93 10:10(1) 2156 53 09:48(1)
09:25 (8) | 07:54 10:16 (5) | 06:52 08:43 (1) | 0537 08:38 (1) | 05:04 08:56 (1)
1204(7) [17:37 70 11:26(5) [18:30 54 104 10:27(1) |21:18 92 10:10(1) 2157 52 09:48(1)
09:25 (8) | 07:52 10:16 (5) | 06:50 08:42 (1) | 05:35 08:38 (1) | 05:04 08:55 (1)
1204(7) (17:38 69 11:25(5) | 1831 54 105 1027(1) 12020 90 10:08(1) |21:57 52 09:47(1)
09:25 (8) | 07:50 10:17 (5) | 06147 08:41 (1) | 0534 08:39 (1) | 05:04 08:56 (1)
1203(7) {1740 68 11:25(5) [18:33 S5 106 10:27(1) {2021 89 10:08(1) |21:58 51  09A7(1)
09:26 (8) | 07:48 10:17 (5) | 06:45 08:40 (1) | 05:32 08:39 (1) | 05:04 08:56 (1)
12:03(7) | 17:42 67 11:24(5) | 18:35 55 107 10:27(1) | 21:23 87 10006 (1) | 21:59 51 0947(1)
09:25 (8) | 07:46 10:18 (5) | 06:43 08:40 (1) | 05:30 06:40 (1) | 05:04 08:57 (1)
1201 (7) (17:44 65 11:223(5) [18:37 55 107 1027(1) |21:24 86 10:06(1) |21:59 50 09:47(1)
09.26 (8) | 07:44 10:19 (5) | 06:40 08:39 (1) | 05:29 08:40 (1) | 05:04 08:57 (1)
12:00(7) [17:46 €4 11:23(5) | 1839 55 108 1027(1) {21226 84 10:04(1) (21059 50 09:47(1)
09:26 (8) | 07:42 10:20 (5) | 06:38 07:53(3) | 06:25 08:39 (1) | 05:27 08:40 (1) | 05:04 08:57 (1)
1199 (7) (1748 62 11:222(5) |18:40 S5 OB4B(3) | 2036 107 10:26{1) (21:28 84 10:04(1) 22100 50 0947 (1)
09:27 (8) | 07:40 1020 (5) | 06:35 07:53 (3) | 06:23 08:39 (1) | 05:26 08:41 (1) | 05:04 08:57 (1)
W57(7) [ 1750 60 11:20(5) [18:42 58 O6:51(1) |20:38 107 10:6{1) (21:29 82 10:03(1) |22:00 S0 0947 (1)
09:27 (8) | 07:37 10:21 (5) | 06:33 07:52 (3) | 06: 08:37 (1) | 05:24 08:41 (1) | 05:04 08158 (1)
152(7) (1752 38 1L1S(S) | 1844 65 108 10:25(1) {21:31 81 10:02(1) |22:00 50 09:48(1)
09:28 (8) | 07:35 10,22 (5) | 06:31 08:37 (1) | 05:23 08:42 (1) | 05:04 08:58 (1)
1120(5) (17:54 % 1118(5) |16:46 €9 108 mzs?)m:n 78 1001()) 2201 50 09:48(1)
09:28(8) | 07:33 10:24 (5) | 06:28 08:37 (1) | 05:22 08:42 (1) | 05:04 08:58 (1)
11:20(5) [ 17:56 52 11:16(5) | 1848 73 107 10:24(1) {2134 78 10:00(1) [22:01 50 09:48(1)
09:29 (8) | 07:31 10:24 (5) | 06:26 08:37 (1) | 05:20 08:43 (1) | 05:04 08:58 (1)
1021(5) (1758 49 11:13(5) |1849 75 107 1024(1) {2035 77 10100(1) |22:01 50 09:48(1)
09:29 (8) | 07:29 10:26 (5) | 06:23 08:36 (1) | 05:19 08:44 (1) | 05:05 08:59 (1)
1:21(5) [18:00 45 1:11(5) (1851 78 107 10:23(1) [21:36 75 09:59(1) (2201 S0 09:49(1)
09:31(8) | 07:27 10:28 () | 06:21 08:36 (1) | 0518 08:44 (1) | 05:05 08:58 (1)
11:23(5) [18:02 41 11:09(5) | 1853 B0 107 1023(1) [2138 74 09158(1) |22:01 51 09:49(1)
09:31 (8) | 07:24 10:31 (5) | 06:19 08:36 (1) | 05:17 08:45 (1) | 05:06 08:59 (1)
11:23(5) [18:03 35 11:06(5) |18:55 B 106 10:22(1)121:39 72 0957(1) (2201 51 09:50(1)
09:33 (8) | 07:22 10:33 (5) | 06:16 08:36 (1) | 05:16 08:46 (1) | 05:06 08:59 (1)
11:24(5) [18:05 29 10:02(5) | 1657 &2 106 1022{1) | 2141 70 09:96(1) (22:01 51 09:50(1)
09:34 (8] | 07,14 08:36{1) | 05:15 08:46 (1) | 05:07 08:59 (1)
11:24 (5 |19:58 83 105 10:21(1) j2142 70 09:56(1) |22:01 52 09:51(1)
09:36 (8] | 0711 o&!eu;tos;u 08:47 (1) | 05:07 08:58 (1
11:25 (5 | 2000 63 104 10:20(1) {21:43 68 0955(1) |22:00 53 09:51(1
09:39 (8] | 07:09 | 05:12 08:47 (1)
11:26 (5! |2002 B8 121:44 &7 09.5401)
| 275 | 367 | 490 505
| 1920 | 1782 s | 2690 1619
| 0.26 | 027 037 | 043 0.33
| 097 | 097 097 | 0.97 097
| 058 | 0.60 0.60 | 0.60 060
| 0.14 | 0.15 021 | 025 0.19
| 74 | 2274 651 | 669 305
der Matrix wiedergegeben (! it wie Bezugsjahr):
(S5:MM) Sch g (WEA mit erstem Schatten)
Minuten mit Sch 2 (55:MM) (WEA mit letztem Schatten)
23.03.2026 16:50 / 31 WlﬂdPﬂﬂ.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender

Berechnung: GB Schattenrezeptor: L - 1012

Annahmen fiir Schattenwurfberechnung

Liswriziertnr Acromnder:

I17-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Serachnet:
23.03.2026 16:40/4.2.285

el \

e,
sonr

Jan Feb Mar Apr Mai Jun Jul

heinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor

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

324 461 479 756 524 404 599 1,211 1,355 942 827 582 8,462
Startwindgeschwindigkeit: Startwindgeschw. aus Let: kennlinie
|Juli | August 1 | November | Dezember
1| 05:08 08:58 (1) | 05:46 08:48 (1) | 06:39 08:44 (1) | 07:30 08:35 (3) | 07:27 09:44 (5) | 0a:20 09:07 (8)
122:00 54 0%:52(1) |21:26 93 10:21(1) (2022 102 10:26(1) (1910 53 09:28(3) (17:01 72 10:56(5) [ 16:18 141 1147 (7)
20809 08:59 (1) | 05:48 08:48 (1) | 06:40 08:43 (1) | 07:32 08:36 (3) | 07:29 09:31 (8) | 08:21 09:07 (8)
122:00 54 09:53(1) [21:24 94 10:22(1) [20:19 102 10:25(1) [19:07 51 09:27(3) (1659 83 10:56(5) [16:18 141 1147
| 05:09 08:58 (1) | 05:50 08:47 (1) | 06:42 2 g 08:36 (3) | 07:30 09:30 (5) | 08:23 09:08 (8
(2159 55 09:53(1) |21:23 95 10:22(1) [20:17 100 51 09:27(3) (1657 86 10:56(5) [16:17 142 11:49(7)
4(05:10 08:58 (1) | 0551 08:47 (1) | D6:44 08:36 (3) | 07:32 09:26 (6) | 08:24 09:08 (8)
12159 56 09:54(1) |21:221 97 10:24(1) [20:15 99 49 09:25(3) |16:55 89 10:57(5) [16:16 140 11:49(7
5 (0511 08:58 (1) | 05:53 0B:46 (1) | 06:46 06:37 (3) | 07:3% 09:26 (6) | 08:26 09:09 (8]
121:58 57 09:55(1) |21:19 98 10:24(1) [20:42 97 10:22(1) |19:00 47 09:24(3) (1653 91 10:57(5)[16:16 140 11:50(7)
60512 08:58 (1) | 05:55 08:46 (1) | 06:47 08:45 (1) | 07:39 08:38 (3) | 07:36 09:25 (6) | 08:27 09:09 (8)
|21:58 58 09:56(1) |21:17 99 10:25(1) [20:10 96 1020 (1) | 1&SE 45 09:23(3) (1652 92 10:57(5) [16:15 138 1L51(7)
710513 08:57 (1) | 05:56 08:45 (1) | 06:45 08:45 (1) | 07:41 08:39 (3) | 07:38 ©9:24 (6) | 08:28 09:11 (8)
|21:57 60 09:57(1) | 2115 100 10:25(1) [20:07 94 10:19(1) [18:55 42 09:21(3) |16:50 93  10:57(S) [16:15 136 11:52(7)
80514 08:57 (1) | 05:58 08:45 (1) | 0651 08:46 (1) | 07:43 08:40 (3) | 07:40 09:23 (6) | 08:30 9:11 (8)
|21:56 81 09:SB(1) 2113 101 10:26(1)[2005 93 10:19(1) 1853 50 09:20(3) |16:98 94 10:57(5) [16:14 135 1152(7)
90515 08:57 (1) | 06:00 08:46 (1) | 06:52 08:47 (1) | 07:44 08:42 (3) | 07:42 09:22 (6) | 08:31 09:12 (8)
2056 62 09:59(1) 21012 101 10:27(1) [ 20003 90 10:17(1) | 1851 36 098(3) (1846 95 10:57(5) | 1618 132 11:53(7)
10| 05:16 08:57 (1) | 06:01 08:45 (1) | 06:54 08:48 (1) | 07:46 08:43 (3) | 07:44 09:21 (6) | 08:32 09:12 (8)
2155 63 10:00(1) | 2100 102 10:27(3) [20:00 87 10:15(1) 1848 32 09:15(3) |16:45 96 10:57(5) [1614 130 1ES3(7)
11| 05:17 08:55 (1) | 06:03 08:45 (1) | 06:56 08:49 (1) | 07:48 08:45 (3) | 07:45 02:10 (8) | 08:33 09:14 (8)
2054 65 10:01(1)|21:08 103 10:228(1) [19:58 85  10:14(1) 11846 27 09:12(3) (1643 106 10;57(5) [ 1&14 131 13:28(11)
12| 05:18 08:56 (1) | 06:05 08:44 (1) | 06:58 08:50 (1) | 07:50 08:48 (3} | 07:47 09:08 (8) | 08:34 09:15 (8)
2153 66 10:02(1) | 21:06 104  10:28(1) [19:35 83 10:13(1) [ 1844 32 11:26(5) (16:41 108 10:56(5) [16:13 135 1330(11)
13| 05:19 08:55 (1) | 06:06 08:44 (1) | 06:59 08:47 (3) | 07:52 08:53 (3) | 07:49 09:06 (8) | 08: 0915
21:52 68 10:03(1) | 21:04 105 10:29(1) [19:53 83 10:10(1) 1841 35  11:33(5) 1640 110  10:56(S) | 16:13 134 1332(11)
14| 05:20 08:55 (1) | 06:08 0843 (1) | 07:01 08:46 (3) | 07:53 1105 (5) | 07:51 09:05 (8) | 08:36 09:15 (8)
2151 69 10,04(1) |21:01 106  10:29(1) (1951 83 10:09(1) 1839 32 11:37(5) (1638 111 10:56(5) |16:13 136 1334 (11)
15 | 05:22 08:54 (1) | 08:10 08:43 (1) | 67:03 08:45 (3) | 07:55 11:02 (5) | 07:53 09:04 (8) | 08:37 09:17 (8)
2050 70 10:04(1))20:59 106 10:29(1) (1948 82 10.07(1) (1837 38 11.40(5) (1637 112 10:56(5) [16:13 136  1335(11)
16 | 05:23 08:54 (1) | 06:11 08:44 (1) | 07:04 :43(3) | 07:57 10:59 (5) | 07:55 09,04 (8) | 08:38 09:17 (8)
21:49 n 10:05 (1) | 20:57 106 10:30 (1) | 19:36 81 - ni 43 11142 (%) | 16:35 112 10:56 (5) | 18113 134 1n3s(11)
17| 05:24 08:54 (1) | 06:13 08:43 (1) | 07:06 g { 10:58 (5) | 07:56 02;03 (8) | 08:33 09:18 (8)
2148 73 10,07 (1) 20055 107 10:30(1) (1943 80 10 | 47 1145(5) |16:38 112 10:55(5) [ 16:14 134 1336 (11)
18 | 05:26 08;54 (1) | 06:15 08:43 (1) | 07:08 g | 10:56 (5) | 07:58 09.03 (8) | 08:40 09:18 (8)
2187 74 10:08(1) | 200 107 103002) (1941 7B 09 S0 1146(3) (1632 112 10:53(5) [16:14 135 1337(11)
19 | 0527 08153 (1) | 06:17 08:42 (1) | 07:10 P 10:53 (5) | 08:00 09.03 (8) | 08:40 09,19 (8)
2146 76 10:09(1) |20:51 108 10:30(1) [19:39 77 09 . 54 1147(5) (1631 112 10:55(S) [16:18 134 1338(11)
20 | 05:28 08:52 (1) | 0618 08:43(1) | 07:11 08:39 (3) | 08:04 10:52 (5) | 08:02 09,03 (8) | 08:41 09:19 (8)
|21:44 77 10:09(1) |20:49 107 10:30(1) [19:36 74 09:53(1) 1826 56 1148(5) |16:30 112 10:55(5) [ 1614 13 1338(11)
21| 03:30 08:53 (1) | 06:20 08:43 (1) | 07:13 08:38 (3) | 08:06 10:51 (5) | 08:04 09:03 (8) | 08:42 09:20
121143 78 10:11(1) | 2047 107 10:30(1) [ 1934 2 > 11628 117 11:28(7) [16:15 131 1339(11)
2210531 08:52 (1) | 06:22 08:42 (1) | 07:15 1 108:05 09.03 (8) | 08:42 05:20 (8
2142 80 10:2(1) | 2044 108 10:30(1) [ 19:31 | 116:27 126 1L33(7) (1615 131 133911
23(05:33 08:51 (1) | 06:23 08:42 (1) | 07:16 | 1 08:07 09:02 (8) | 08:43 09:21 (8
2140 81 10;12(1) | 20442 108 10:30(1) [ 19:29 1 116:26 131 11:35(7) [16:16 131 13.40(11)
24 {0534 08:51 (1) | 06:25 08:43(1) | 07:18 | | 08:09 09,03 (8) | 08:43 09:21 (8)
2139 83 10:14(1) | 2040 107 10:30(1) | 19:26 1 116:25 134 1137(7) |16:16 134 13:40(11)
25 | 05:35 08:51 (1) | 06:27 08:42 (1) | 07:20 1 108:10 09:03 (8) | 08:43 09:21 (8)
12137 84 10:15(1) | 20:38 107 10:29(1) | 19:24 | 116:28 136 11:39(7) [16:17 134 1340(11)
26 | 05:37 08:50 (1) | 05:28 08:43 (1) | 07:22 | | 08:12 0904 (5) | 08:94 09:23 (8)
121236 85 10:15(1) | 20:35 106  10:29(1) [ 19:22 I 11623 138 1191(7) | 16:18 133 1341(11)
27| 05:39 08:50 (1) | 06:30 08:42 (1) | 07:23 | | 08:14 09:04 (8) | 08:9% 09:23
234 87 10:17(1) | 20:33 106 10:2B{1) | 19:19 117 11622 139 10142(7) [16:18 134 1341(11)
28 | 05:90 08:49 (1) | 06:32 08:42 (1) | 07:25 |07 5) | 08:15 09.05 (8) | 08:44 09:23 (8)
2033 88 1007(3) | 20:31 106 10:28(1) [ 19117 |12 11621 140 11:44(7) | 16:19 136 1381(11)
29 | 05:42 08:45 (1) | 06:34 08:43 (1) | 07:27 1 07: 1 08:17 09:05 (8) | 08:94 09:23 {
21:31 90 10:19(1) |20:29 105 10:28(1) | 19:14 117 116:20 141 1144 (7) (1620 135 1341(11)
30 | 05:43 0848 (1) | 06.35 08:43 (1) | 07:28 107 ) 108:18 09,06 (8) | 08:44 09.23 (8)
2330 91 10019(1) | 20:26 104 10:27 (1) [ 19:12 117 116:19 142 1146(7) 1621 136 13:40(11)
31 | 05:45 08:48 (1) | 06:37 08:43(1) | 1 07:25 09:45 (5) | 08:44 09:23 (8)
228 92 10:20(1) | 204 104 10:27(1) | 11203 71 10:56(5) | [16:22 136 1340(11)
Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
astr.max.mogt Beschattung 2228 | 3207 | 2350 | 1588 | 3342 | 4187
Red Sannenscheinwatrsch, 0.34 | 037 | 0.33 | 0.29 | 0.21 | 013
Reduktion Betriedsdaver 097 | 0.97 I 0.97 i 0.97 | 097 | 057
Reduktion Windrichtung 0.60 | 0.60 I 0.60 | 0.50 | 0.58 | 0.58
Gesamte Reduktion 0.20 | 022 | 0.19 | 017 | 012 | 0.07
Met.wahrsch. 444 | 93 I 454 | 264 | 387 | 295
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix dergegeben (. it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {S5:MM) Sch g (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch 2 kt (SS:MM) (WEA mit letztem Schatten)
WndPRO 4.2.285 | EMD International A/S; Tal. ++45 96 35 44 44, www.emd ok, windprodemd. dk 23.03.2026 16:50 / 32 \NlﬂdPnn.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender

Berechnung: GB Schattenrezeptor: M - 1013

Annahmen fiir Schattenwurfberechnung

el

\

Liswriziertnr Acromnder:

I17-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Serachnet:
23.03.2026 16:40/4.2.285

heinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]

e,
sonr

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 5.50 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 827 582 8462

fs! digkeit: Start aus L nlinie
[Januar | Februar | Marz | April | Mai [3uni
1]08:44 09:29 (8) | 08:16 10:12 (6) | 07:20 08:21 (3) | 07:07 09:24 (1) | 05:59 09:46 (1) | 05:12 06:45 (2)
1623 143 1202(7) | 17:13 80 13:35(5)|18:07 72 09:34(1) [ 20:04 97 1L01(1)[20:57 17 10:03(1) | 2146 67 07:52(2)
2| 0844 09:30 (8) | 08:14 10:15 (6) | 07:18 08:20 (3) | 02:04 09:23 (1) | 05:57 05:11 06
16:25 142 12:02(7) | 17:15 73 11:35(5) | 18:09 79 09:39(1) | 20:06 97  11:00 (1) | 20:5% 21:47 68 07:54(2)
3| 08:44 09:30 (8) | 08:12 10:33 (5) | 07:15 08:19 (3) | 07:02 09:23 (1) | 05:55 05:10 06:45 (2
1626 143 12:03(7) (17:17 61 1134(5)| 1811 83 0942(1)| 2007 97 11:00(1) | 21:01 2148 69 07:54(2)
4| 08:44 09:30 (8) | 08:11 10:33 (5) | 07:13 ©8:19 (3) | 06:59 09:23 (1) | 05:53 05:09 06:44 (2)
1627 141 1202(7)|17:19 61 1134(5)|18:13  B7 09:46(1) (2009 96  10:59 (1) | 21:03 2143 70 07:54(2
508:44 09:31 (8) | 08:09 10:33 (5) | 07:11 08:18 (3) | 06:57 09:23 (1) | 05:51 05:08 06:45
1628 140 12:02(7)|17:21 60 11:33(5)|1815 90 0948(1)|20:1 95 10:58 (1) | 2104 2150 71 07:56 (2
6| 08:43 09:31 (8) | 08:07 10:34 (5) | 07:08 08:17 (3) | 06:55 09:23 (1) | 05:48 05:08 06:44 (2]
16:29 139 12:02(7) [ 17:23 59 11:33(5) | 18:17 93 09:50(1) | 20:13 94 10:57 (1) | 21:06 251 72 07:56 2
7| 08:43 09:32 (8) | 08:05 10:36 (5) | 07:06 m:nﬂ 06: 09:23 (1) | 05:48 05:07 06:44
1631 139 1202(7) | 17:5 57 11:33(5) | 18:18 95 09:52(1 g 21:52 73075742
8| 08:42 09:32 (8) | 08:03 10:36 (5) | 07:04 08:16 (3) 05:06 06:44 (2]
16:32 137 1200 (7) | 1227 56 11:32(5) | 18:20 97 0953(1) 21:53 07:57 (2
9| 08:42 09:32 (8) | 08:02 10:37 (5) | 07:01 08:17 (3) 05:06 06:44
1633 136 12:00(7)|17:29 54 1131 }s; 1822 98 09:55(1 2154 74 02:58(2
10 | 08:41 09:32 (8) | 08:00 10:38 (5) | 06:59 08;17 (3 05:05 06:43 (2
1635 133 11597 | 1731 52 1130(5) | 18:24 100 ©9:57(1) 2155 74 07.57 (2)
11 | 08:40 09:31(8) | 07:58 10:39 (5) | 06:57 08:16 (3) 05:05 06:44 (2
16:36 132 11:59(7) | 1733 50 11:29(5) | 18:26 102 09:58(1) 21:55 4 0758(2)
12 | 08:40 09:33 (8) | 07:56 10:39 (5) | 06:54 08:17 (3) 05:05 06:44 (2!
1638 128 1157(7)(17:35 48 11:27(5)|18:28 102 (9:59(1) 256 75 07:59(2)
13| 08:39 09:34 (8) | 07:54 10:41 (5) | 06:52 08:16 (3) 05:04 06:44 (2)
16:39 122 1155(7) [17:37 44 11:25(5)| 18:30 103 09:59(1) 257 76 08:00(2)
14| 08:38 09:34 (8) | 07:2 10:42 (5) | 06:50 08:17 (3) 05:04 06:43 (2)
1641 115 11:29(5) | 17:38 42 1124(5)) 1831 104 10:01(1) 2157 7% 07:59(2)
15| 08:37 09:35 (8) | 07:50 10:44 (5) | 06:47 08:18 (3) 05:04 06:43 (2)
16:43 114 11:29(5) (1740 38 131:22(5) | 1833 104 10:02(1) 2158 77 08:00(2)
16 | 08:36 09:36 (8) | 07:48 10:47 (5) | D6:45 08;18 (3) G7:08 05:04 06:43 (2)
1644 114 11:30(5) (1742 32 11:19(5)| 1835 104 10:02(1) 19 07:27(2) | 2159 77 08:00(2)
17 | 08:35 09:35 (8) | 07:46 10:50 (5) | 06:43 0819 (3) 07:04 (2) | 05:04 06:44 (2)
1646 115 11:30(5) (1744 26 11:16(5)[18:37 104  10:03(1) 07.32(2) | 21:59 76 08:00 (2)
18 | 08:34 09:36 (8) | 07:44 10:54 (5) | 06:40 08:19 (3) 07:01 (2) | 05:03 06:44 (2)
1648 115 1131(5) (1746 18  112(5)|18:39 104 10103 (1) 33 0734(2) | 2200 76 08:00(2)
19| 08:33 09:37 (8) | 07:42 08:40 (3) | 06:38 08:20 (3) 06:59 (2) | 05:04 06:44 (2]
1649 115 11:32(5) [ 17:48 13 08:53(3) ) 18:40 103 10:03(1) 38 07:37(2) | 22:00 77 08:01(2)
20| 08:32 09:38 (8) | 07:40 08:35 (3) | 06:35 08:22 (3) 06:57 (2] | 05:04 06:44 (2)
16:51 114 11:32(5) | 17:50 22 08:57(3) | 1842 102 10:04 (1) 42 0739(2) |2200 77 08:01(2)
210831 09:39 (8) | 07:37 08:32 (3) | 06:33 08:23 (3) 06:55 (2) | 05:04 06:45 (2)
1653 113 1132(5) [ 17:52 28 09.00(3) | 18:44 101 10:04 (1) 45 07:40(2) |22:00 77 08:02(2)
22| 08:30 09:40 (8) | 07:35 08:30 (3) | 06:31 08:25 E] 06:54 (2) | 05:04 06:45 (2)
16:55 113 1L33(5) (1754 32 09:02(3)|18:46 99 10:04 (1 48 07:42(2) | 2200 77 08:02(2)
23| 08:29 09:41 (8) | 07:33 08:28 (3) | 06:28 08:27 (3) 06:53 (2) | 05:04 06:45 (2)
1656 112 1133(5) | 17:56 36 09:04(3) | 1848 97 10:04(1) 51 07:44(2) | 2201 77 08:02(2)
24| 08:27 0%:43 (8) | 07:31 06:26 (3) | 06:26 08:28 (1) 06:52 (2) | 05:04 06:45 (2)
16:58 109 11:34(5) [17:58 39 09:05(3) | 1849 96  10:04 (1 S3 0745(2) | 2201 77 08:02(2)
25| 08:26 09:44 (8) | 07:29 08:25 (3) | 06:23 08:28 (1 06:51 (2) | 05:05 06:46 (2)
17:00 106 11:34(5) | 18:00 41 09:06 (3) | 18:52 9% 10:04 (1) 55 0746 (2) | 22:01 76 08:02 (2)
26| 08225 09:48 (8) | 07:27 08:24 (3) | 06:21 8:27 (1) 06:50 (2) | 05:05 06:46 (2)
17:02 99 1134 (5) | 18:02 43 09:07(3) | 18:53 97 10:04(2 58 07:48(2) | 22:01 76 06:02 (2)
27| 08:23 10:03 (6) | 07:24 08:23 (3) | 06:19 08:26 (1) 06:49 (2) | 05:06 06:46 (2)
1704 91 11:34(5)|18:03 46 09:09(3)|18:55 98  10:04 (1) 6 07:49(2) | 2201 77 08:03(2)
28 | 08:22 10:05 (6) | 07:22 08:21 (3) | 06:16 08:25 (1) 06:48 (2) | 05:06 06:46 (2)
17:06 90 11:35(5) | 18:05 48 09:09 (3) | 18:57 98 1003 (1) 62 07:50 (2) | 22:01 7% 08:02 (2)
291 08:20 10:06 (6) 07:14 09:25 (1) 06:48 (2} | 05:07 06:47 (2
1707 89 11:35(5) 19:58 98 1103(1 62 07:50(2)|22:01 76 08:03(2)
30| 08:19 10:07 (6) 07:11 09:25 (1 06:47 (2) | 05:07 06:47 (2)
17:09 87 1134(5) 2000 98 11:03(1) 64 0751(2)|22:00 75 08:02(2)
31| 08:17 10:10 (6) 07:09 09:24 (1) 06:46 (2)
1711 84 1135(5) 2002 98 11:02(1) 66 07:52(2)
254 w5 367 505
asty.max mogl Beschattung 3670 125 3002 801 2236
Red Sonnenscheinwahrsch, 017 0.26 027 043 03
Reduktion Betriebsdauar 097 0.97 097 057 097
Raduktion 058 0.58 059 0.69 0.70
Gesamts Reduktion 009 0.14 015 0.29 022
Met.wahrsch. Beschattung 340 18t 454 230 489
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {S5:MM) Sch anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch 2 kt (SS:MM) (WEA mit letztem Schatten)
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: M - 1013

Annahmen fiir Schattenwurfberechnung :;m Fe; : Ma: gw ;m it Jsu(""“‘“fn‘ “ﬂ‘:"‘;""‘gﬁ"‘m [E[f:ﬂ

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 827 582 8462
Startwindaeschwi S St

o digkeit: Start g aus Leistungskennlinie
[Juli | August | September | Oktober I b b
10508 06:48 (2) | 0546 06:39 09:22(1) | 07:30 08:56 (3) | 07:27 10:07 (5) | 08:20 09:15 (8)
200 75 08:03(2)|21:26 2022 89 1051(1)]19:10 102 10:38(1) [17:01 52 10:59(5) [16:18 131 1141 (7)
2| 05:09 06:48 (2) | 05:48 06:40 09:21 (1) | 07:32 08:55 (3) | 07:29 10:06 (5) | 08:21 09:15 (8)
2200 75 08:03(2)|21:25 20:19 90 10:51(1)|1%:07 102 10:37(1) [ 16:52 S4 11:00(5) | 16:18 133 11:42(7)
3| 05:09 06:48 (2) | 05:50 06:42 09:21 (1) | 07:34 08:55 (3) | 07:30 10:05 (5) | 08:23 09:16 (8)
059 74 08:02(2) |23 20:7 91 10:52(1) [ 19:05 101 10:36(1) | 16:57  S6 11:01(5) | 1617 136 1144 (7)
4 05:10 06:49 (2) | 05:51 06:44 09:20 (1) | 07:36 08:54 (3) | 07:32 10:05 (5) | 08:24 09:16 (8)
2159 73 08:02(2) |21:21 20:05 93 10:53(1) [19:02 99 10:33(1) [ 1655 58 umﬂ 1616 137 1145(
5] 05:11 06:30 (2) | 05:53 06:46 09:19 (1} | 07:37 08:53 (3) | 07:34 10:05 (5) | 08:26 09:17 (8,
2158 72 08:.02(2) | 21:19 20:12 93 10.52(1) (1900 98 10:31(1) | 16:53 S8 1L:03(5)|16:16 139  11:47(7)
6 05:12 06:50 (2) | 05:55 06:47 05:19 (1) | 07:39 08:53 (3) | 07:36 10:04 (5) | 08:27 09:17 (8)
258 72 08:02(2) | 2117 20:10 '53(1) | 18:58 96 10:29(1) | 1652 60 11:04(5) | 16:15 140 11:48(7)
7]05:13 06:51 (2) | 05:56 49 09:18 (1) | 07:41 :53 (3) | 07:38 10:04 (5) | 08:28 09:18 (8)
2057 71 08:02(2) | 2115 20:07 95 10:53(H) (1855 94 10:27(1) | 1650 60 11:04(5) | 16:45 140 1149 (7)
8| 05:14 06:52 (2) | 05:58 06:51 09:18 (1) | 07:43 08:53 (3) | 07:40 10:03 (5) | 08:30 09:18 (8)
56 70 08:02(2) | 2113 20:05 95 10:53(1)|18:53 92 10:25(1) | 1648 €2 11:05(5) |16:14 141 11:50(7)
9| 05:15 06:52 (2) | 06:00 06:52 09:17 (1) | 07:44 08:54 (3) | 07:42 09:46 (6) | 08:31 09:18 (8)
2156 70 08:02(2) | 21:12 20:03 97 10:54(1) | 1851 88 10:22(1) | 1646 72 1L:0S(5)|16:14 143 11:51(
10| 05:16 06:53 (2) | 06:01 06:54 09:16 (1) | 07:46 08:53 (3) | 07:44 09:43 (6) | 08:32 09:19 (8)
2155 68 08:01(2) | 21:10 20:00 97 10:53(1) 1848 85 10:18(1) | 1645 80 11:06(5) | 1614 142 11:51(7)
11 05:17 06:54 (2) | 06:03 06:56 ®:16 (1) | 07:48 08:53 (3) | 07:45 08:41 (6) | 08:33 09:20 (8)
254 67 08:01(2) | 21:08 1958 98 10:54(1) | 1846 M2 10:15(1) | 1643 84 11:06(5) | 1614 143 11:53(7)
12| 05:18 06:54 (2) | 06:05 09:53 (1) | 06:56 09:16 (1) | 07:50 08:54 (3) | 07:47 09:39 (6) | 08:34 09:21 (8)
2153 66 08:00(2)(21:06 20 10:13(1)|19:55 98 10:54(1) | 1844 76 10:10(1) (1641 87 11:06(5)|16:43 142 1153 (7)
13]05:19 06:55 (2) | 06:06 09:49 (1) | 06:59 0915 (1] | 07:52 08:54 (3) | 07:49 09:38 (6) | 08:35 09:21 (8)
2052 65 08:00(2) |21:04 29 10:8(1) 1953 98 10:53(1) [ 18:41 66 10:04(1) (1640 89 11:07(5) [16:13 143 1154(7)
14| 05:20 06:56 (2) | 06:08 09:46 (1) | 07:01 09:15 (1) | 07:53 08:55 (3) | 07:51 09:37 {6) | 08:36 09:22 (8)
251 63 07:59(2) (2101 35 10:21(1)[19:51 98 10:53(1)[18:39 46 09:41(3) | 16:38 90 11:07(5)|16:3 143 11:55(7)
15| 05:22 06:56 (2) | 06:10 09:44 (1) | 0703 09:16 (1) | 07:55 08:56 (3) | 07:53 09:36 (6) | 08:37 09:22 (8)
2150 62 O7:58(2)120:59 40 10:224(1)[19:48 97 10:53(1)| 1837 44 09:40(3) {1637 91 11:07(5)| 16143 143 11:56(7)
16| 0523 06:57 (2) | 06:11 09:4221) 07:04 09:15 (1) | 07:57 08:56 09:21 (8) | 08:38 09:22 (8)
2149 61 07:58(2) 2057 45 1027 (1)| 1946 97 10:52(1) | 18:35 43 09:39 100 11:07(5) | 1613 143 11:55(7)
17 05:24 06:59 (2) | 06:13 09:39 (1) | 07:06 09:15 (1] | 07:59 08:58 09:18 (8] | 08:39 09:23 (8]
2148 59 07:58(2) [20:55 S0 10:29(1)| 1943 97 10:52(1)[18:32 40 0938 106 11:08(5) | 16:14 142 1156,
18| 05:26 07:00 (2) | 06:15 09:38 (1) | 07:08 09:15 (1) | 08:01 08:59 09:17 (8) | 08:40 09:23 (8)
247 56 07:56(2) (20553 54 10:32(1)19:41 97 10:52{1) | 18:30 37 09:36 109 11:08(5)|16:14 144 11
19| 05:27 07:01 (2) | 06:17 09:36 (1) | 07:10 09:15 (1) | 08:02 08:53 09:16 (8) | 08:40 09:24 (8)
2146 54 O7:S5(2) 12051 57 10:33(1)19:39 96 10:51(1) 1828 35 09:34 12 1108(5) | 16:34 144 11:58(7)
0| 05:28 07:02 (2) | 06:18 09:35 (1) | 07:11 05:15 (1) | 08:04 09:01 09:15 (8) | 08:41 09:24 (8)
2044 52 07:54(2) (2049 60 10:35(1)19:36 95  10:50(1)|18:26 31 09:32 13 11:08(5) | 16:04 143 11:58(7)
21 05:30 07:04 (2) | 06:20 09:34 (1) | 07:13 09:12 (3) | 08:06 09:03 05:15 (8) | 08:42 09:25 (8)
2143 49 0753(2) 20447 64 10:38(1)|19:39 98 10:50(1) | 18:24 09:29 13 11:08(5) | 16:15 143 1158 (7)
22| 05:31 07:05 (2) | 06:22 09:32 (1) | 07:15 09:08 (3) | 08:08 09:06 09:14 e; 08:42 09:25 (8)
242 47 07:52(2) 2044 &7 10:39(1)[19:31 100 10:48(1) | 1821 20 09:26 14 11:08(5) | 1615 142 1159 (7)
23| 05:33 07:06 (2) | 06:23 09:31 (1) | 07:36 09,06 (3) | 08:10 5 09:14 (8) | 08.43 09:26 (8)
2140 44 07:50(2) 12042 70 1041(1)[19:29 102 1048(2) (1819 17 15 11:09(5) | 16:16 143 12:00(7)
24| 05:34 07:09 (2) | 06:25 09:30 (1) | 07:18 09:04 (3) | 08:12 09:13 (8) | 08:43 09:26 (8)
2039 40 07:49(2) (2040 72 10:42(1)]19:26 103 10M7(1) (1817 21 115 11:08(5) | 16:16 144 12:00 (7)
25| 0535 07:10 (2) | 06:27 09:28 (1) | 07:20 09.03 (3} | 07:14 08:13 {8} | 08:43 09:26 (8)
21037 36 0746(2)20:38 75 10:43(1)|19:24 104 1047(1) 1705 29 15 11:08(5) | 16:17 144 12:00(7)
26| 05:37 07:13 (2) | 06:28 09:27 (1) | 07:22 09:01 (3) | 07:15 09:14 (8) | 08:44 09:28 (8)
236 30 07:43(2) 12035 78 10:45(1)]19:22 104 1045(1) [ 1713 34 14 1108(5) | 16:18 143 1201(7;
27| 05:39 07:16 (2) | 06:30 09:26 (1) | 07:23 09:00 {3) | 07:17 09;14 (8) | 08:44 09:28 (8)
34 29 07:40(2) 12033 79 10:5(1)[19:19 104 044(y) | 1711 39 114 11:08(5) | 16:18 143 12:01(7)
28| 05:90 07:21 (2) | 06:32 09:25 (1) | 07:25 08:59 (3) | 07:19 09,14 (8) | 08:44 09:28 (8)
2033 14 07:35(2) | 2031 B2 1047 (1) 19:17 104 10:43(1) | 17:09 42 S 11:09(5) | 1619 143 12:01(7)
29| 0542 06:34 09:25 (1) | 07:27 08:58 (3) | 07:21 09:14 (8] | 08:44 09:28 (8)
2131 20029 83 10:48(1) 1914 104 1042(1) | 17:07 45 : 122 1135(7) | 16:20 144 12:02(7)
30 | 05:43 06:35 09:23 (1) | 07:28 os;ssg: 07:23 10.09 (5) | 08:18 09:15 (8] | 08:44 09:29 (8]
2130 026 85 10:48(1)19:12 104 1040(1) | 17:05 48 10:57(5) | 1619 126 1138(7)[1621 143 12:02(7)
31 | 05:45 06:37 09:23 (1) 07:25 10:08 (5) 08:44 09:29 (8)
21:28 24 87 10:50 (1) 1703 50 10:58(5) 16:22 142 12:02(7)
508 | 457 38 330 %2 238
astr.max mogh Beschattung 1609 | 1232 2932 1828 2756 4386
Red Sonnenscheinwahrsch, 034 037 033 0.29 021 013
Reduktion Betriebsdauer 097 0.97 097 097 057 0.97
Raduktion Windrichtung 0.70 059 059 059 058 0.58
Gesamts Reduktion 023 021 0.19 0.17 012 0.07
Met.wahrsch.Beschattung n 26t 556 305 320 308
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {S5:MM) Sch anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 34 \Nlﬂdl’ﬁﬂ.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: N - 1014

Annahmen fiir Schattenwurfberechnung :;.,, Fe; : Ma: gw ;m it Jsu(:mfn‘ “ﬂ‘;"‘;""‘é‘ﬁ"‘m [E[f:’ﬂ

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 827 582 8462
Startwindoesch s

s indigkeit: Startwindg aus Leistungskennlinie
[Januar | Februar | Marz | April | Mai |Juni
1]08:44 05:35 (6) | 08:16 09:25 (8) | 07:20 10:03 {5) | 07:07 08:38 (1) | 05:59 08:33 (1) | 05:12 06:28 (2)
1623 72 14 (7)17:13 80 10:45(5)|18:07 20 10:23(5) | 20:04 78 09:56(1) [20:57 63 09:36(1) | 21146 56  07:24 (2
2| 08:34 09:21 (8) | 08:14 09:27 (8) | 07:18 08:08 (3} | 07:04 08:37 (1) | 05:57 08:34 (1) | 05:11 06:29
16:25 76 11:34(7) (1745 79 10:46(5) | 18:09 17 08:225(3) (20:06 79 09:56(1) | 20:52 60 09:34(1) | 21:47 57 07:26 (2
3| 08:44 09:20 (8) | 08:12 09:31 (8) | 07:15 08:04 (3) | 67:02 08:36 (1) | 05:55 08:36 (1) | 05:10 06:28 (2
1626 83 1135(7) (1717 75 1046(5)| 1811 23 08:27(3)|20:07 80 09:56(1)}21:00 S8 09:34(1)|2148 S8 07:26(2)
4| 08:44 09:18 (8) | 08:11 09:34 (6) | 07:13 @8:01 (3) | 06:59 08:35 (1) | 05:53 08:37 (1) | 05:09 06:27 (2)
1627 85 11:34(7)[17:19 72 1046(5)|18:13 29 ©08:30(3)[20:09 82 D09:57(1) |21:03 55 09:32(1) 2149 59 07:26(2)
5 08:44 09:18 (8) | 08:09 09:34 (6) | 07:11 07:59 (3) | 08:57 08:34 (1) | 05:51 08:37 (1) | 05:08 06:28 (2)
16:28 88 11:35(7)|17:21 72 1046(S5)|18:15 33 08:32(3) 20011 B2 0956(1) | 2104 53 09:30(1) | 2150 59 07:27(2)
6| 08:43 09:17 (8) | 08:07 09:35 (6) | 07:08 07:57 (3) | 06:55 08:34 (1) | 05:48 08:38 (1) | 05:08 06:27 (2
16:29 88 11:35(7)(17:23 72 10:47(5)|18:17 35 08:32(3)| 20113 82 09:56(1)|21:06 S0 09:28(3) |2151 61 07:28(2
7| 08:43 09:18 () | 08:05 09:38 (6) | 07:06 07:56 (3) | 06: 08:33 (1) | 05:48 08:39 (1) | 05:07 06:28 (2
1631 87 1L36(7) [17:235 70 1048(5)|18:18 38  08:34(3)| 20115 09:57(1) | 21:08 47 03:26{1) | 2152 61 07:29(2
8| 08:42 09:17 (8) | 08:03 09:39 (6) | 07:04 07:54 (3) | 06:50 08:32 (1) | 05:46 08:41 (1) | 05:06 06:27 (2
132 78 M:35(7)[172:27 69 10:48(5)|18:20 40 08:34(3) 20016 B4 D09:56(1) 2100 44 09:25(1) |21:83 61 07:28(2
9| 0842 09:16 (8) | 08:02 09:41 (6) | 07:01 07:53 (3) | 06:48 08:32 (1) | 05:44 08:43 {1 | 05:06 06:27 (2)
1633 B0 11:35(7)17:29 67 10:48(S)|18:22 42 08:35(3) (2018 B4 D9:56(1) | 211 39 09:22(1) |2154 62 07:29(2
10| 08:41 09:16 (8) | 08:00 09:43 (6) | 06:59 07:52 (3) | 06:45 08:32 Z 08:44 (1) | 05:05 06:27 (2,
1635 85 1135(7)[17:31 65 10:48(5)| 18:24 44 08:36(3) | 20:20 09:56 35 09:19(1) 2155 62 07:29(2)
11| 08:41 09:17.(8) | 07:58 09:45 (5) | 06:57 07:51 (3) | 06:43 08:30 03;47? 05:05 06:27 (2)
16:36 95 11:36(7) (1733 63 1048(5)|18:26 45 0836(3)|20:2 85 0955 I 0%17{1) | 255 63 0730(2)
12| 08:40 09:16 (8) | 07:56 09:44 (5) | 06:54 07:50 (3) | 06:41 08:30 08:49 (1) | 05:05 06:27 (2)
1638 101 11:36(7) (1735 63 10:47(5)|18:28 47 0837(3)|20:4 85 0955 25 09:14(1) | 2156 63 07:30(2)
13| 08:39 09:16 (8) | 07:54 09:45 (5) | 06:52 07:49 (3) | 06:38 08:30 08:53 (1) | 05:04 06:27 (2)
1639 102 1135(7)[17:37 62 10:47(5)|18:30 47  08:36(3) | 205 84 0954 18 09:11(1) 2157 64 07:31(2)
14| 08:38 09:16 (8) | 07:52 09:45 (5) | 06:50 07:43 (3) | 06:36 08:30 08:59 (1) | 05:04 06:27 (2)
16:41 103 11:35(7)(17:38 61 10:46(5)| 18:31 48 08:37(3) | 2027 84 0954 5 0%04(1) 2157 63 0730
15| 08:37 09:16 (8) | 07:50 09:45 (5) | 06:47 07:49 (3) | 06:34 08:29 05:04 06:27 (2)
1643 104 1135(7) 1740 61 10:46(5)|18:33 48 08:37(3)|20:29 B84 0953 2158 84 0731(2)
16| 08:36 09:16 (8) | 07:48 09:46 (5) | 06:45 07:48 (3) | 06:32 08:29 (1 06:53 (2) | 05:04 06:27 (2)
1644 105 11:35(7) 1742 60 10:46(5)|18:35 48 08:36(3)|20:31 83 0952 4 0657(2)|2159 64 07:31(2)
17| 08:35 09:15 (8) | 07:46 09:46 (5) | 06:43 07:48 (3) | 06:29 08:29 06:47 (2) | 05:04 06:27 (2
1646 104 11L33(7) (174 59 1045(5)|18:37 48 08:36(3) |20::2 83 0952 17 07:04(2) |21:59 65 07:32(2
18 | 08:34 09:16 (8) | 07:44 09:47 (5) | 06:40 0747 (3) | 06:27 08:30 06:43 (2) | 05:04 06:27 (2)
1648 103 11:33(7) (1746 S8 10:45(5)|18:39 50 ©08:37{1)|20:34 81 D951 24 07:07{(2)|22:00 65 0732(2)
19| 08:33 09:16 (8) | 07:42 09:48 (5) | 06:38 07:47 (3) | 06:25 08:30 06:41 (2) | 05:04 06:27 (2)
16:49 102 1LR(7)[17:48 56 1044(5)|18:40 54 0841(1)|20:36 80 09:50 2 07:10(2)|22:00 65 0732(2)
0| o8:32 09:17 (8) | 07:40 09:48 (5) | 06:35 07:48 (3) | 06:23 08:30 06:39 (2) | 05:04 06:27 (2)
16:51 100 11:31(7) [ 17:50 54 10:42(5)| 1842 56 0844 (1)| 2038 80 09:50 33 07:12(2)|22:00 65 07:32(2)
2110831 09:16 (8) | 07:37 09:49 (5) | 06:33 07:47 (3) | 06:20 08:29 05;37 (2) | 05:04 06:29 (2)
16:53 97 1129(7)[17:52 52 1041(5)|18:44 58 0845(1) (2040 79 0948 3% 07:13(2)|22:00 64 07:33(2)
22 | 08:30 09:17 (8) | 07:35 09:50 (5) | 06:31 07:48 (3) | 06:18 08:29 06:36 (2) | 05:04 06:28 (2
16:55 93 1127(7) 1754 50 10:40(5)|18:46 59 0847(1) (20140 78 0947 3% 07:15(2) | 2200 65 07:33(2
23 | 08:29 03:17 (8) | 07:33 09.5155 06:28 07:48 (3) | 06:16 06.30 06:35 (2) | 05:04 06:28 (2)
1656 83 11:21(7)|17:56 48 10:39(5)| 1848 60 0848(1)| 2043 76 09:46 41 07:16(2) | 2201 65 0733(2)
24| 08:27 0%:17 (8) | 07:31 09:51 (5) | 06:26 07:49 (1) | 06114 08:30 06:34 (2) | 05:04 06:28 (2)
16:58 81 10:38(5) [ 17:58 46  10:37(5)| 1849 61 Q8:50(1)| 2045 7S 0945 4 07:18(2) |22:00 65 07:33 Ez;
25| 08:26 09:17 (8) | 07:29 09:53 (5) | 06:23 07:48 (1) | 06:12 08:30 06:33 {2} | 05:05 06:29 (2
17:00 82 10:39(5) | 18:00 42 10:35(5)| 18:51 64 O8:52(1) | 2047 M4 09:44(1 46 07:19(2) | 22:01 65 07:34(2)
26| 0825 09:19 (8) | 07:27 09:55 (5) | 06:21 07:46 (1) | 06:10 08:31 06:32 (2) | 05:05 06:29 (2)
17:02 81 10:40(5)|18:02 38 10:33(5)|18:53 66 08:52(1)| 20149 09:43 48 07:20(2) |22:01 &4 07:33(2)
27| 08:23 09:19 (8) | 07:24 09:57 (5) | 06:19 07:44 (1) | 06:07 06:31 06:31 (2) | 05:06 06:30 (2)
1704 82 10:41(5)|18:03 34 10:31(5)|18:S5 69 O085I(1)|20:50 71 09:42 S0 07:21(2) | 22:01 64 07:34Q2)
28| 08:22 09:20 (8) | 07:22 09:59 (5) 08:32 06:31 (2) | 05:06 06:30 (2
17:06 82 1042(5)|18:05 28 10:27 (%) 09:50 51 07:2(2) |22:01 64 07:34(2)
29| 08:20 09:21 (8) 08:32 06:30 (2) | 05:07 0631 (2)
1708 82 1043 (5) 09:39 53 07:23(2)| 2200 63 07:34(2
30 | 08:19 09:21 (8) 08:33 06:29 (2) | 05:07 06:30 (2
17:09 82 1043(5) 09:37 54 07:23(2)|22:00 64 07:34(2)
31| 08:37 09:23 (8) 06:29 (2
1711 B2 10:45(5) 55 07:24(2
254 w5 505
astr.max mogl Beschattung 2768 1656 1206 1880
Red Sonnenscheinwahrsch, 017 0.26 043 033
Reduktion Betriebsdauer 097 0.97 057 057
Raduktion 057 057 0.65 0.70
Gesamts Reduktion 009 0.4 027 02
Met.wahrsch.Beschattung 32 3 326 415
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! it wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) {S5:MM) Sch g (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 35 Wlﬂdl’ﬂﬂ.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender

Berechnung: GB Schattenrezeptor: N - 1014

Annahmen fiir Schattenwurfberechnung

Liswriziertnr Acromnder:

117-Wind GmbH & Co. KG
Robert-Koch-Str. 29

DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Serachnet:
23.03.2026 16:40/4.2.285

Sonr heinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]

Jan Feb Mar Apr Mai Jun Jul

Betriebsdauer je Sektor

Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 424 3.12 1.82 096

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 827 582 8,462

Star o digkeit: Startwindg aus L nlinie
[Juli | August | September | Oktober I b
10508 06:31 (2) | 05146 08:58 (1) | 06:39 08:30 (1) | 07:30 08:29 (3) | 07:27 09:11 (6) | 08:20 08:59 (8)
2200 63 07:34(2)121:26 28 09:26(1)| 2022 BS  09:55(1) | 1910 47 09:16(3) (17:01 66 10:17(5)|16:18 95 11:18(7)
2| 05:09 06:32 (2) | 05:48 08:56 (1) | 06:40 0830 (1) | 07:32 08:29 (3) | 07:29 :09 (6) | 08:21 08:59 (8)
2200 62 07:34(2) (2125 33 09:29(1)20:19 84 0954(1)|19:07 46 09:15(3) | 16:52 68 10:17(5) | 16:18 &7 11:18(7)
3| 05:09 06:31 (2) | 05:50 08:54 (1) | 06:42 08:30 (1) | 07:34 08:30 (3) | 07:30 09:07 {6) | 08:23 09:00 (8)
2059 63 073(Q) (223 I 0931(1)|20:07 84 09:54(1) (1905 45 09:15(3) | 1657 70 10:47(5) | 1617 80 11:19(7)
4 05:10 06:32 (2) | 05:51 08:52 (1) | 06:44 ©8:30 (1) | 07:36 08:30 (3) | 07:32 09:07 (6) | 08:24 09:01 (8)
2159 62 07:34(2)(21:21 41 09:33(1)|20:15 B4 O09:54(1) | 1902 43 D09:13(3) 1655 70 1047(5)|16:16 B0 11:20(
5] 05:11 06:33 (2) | 05:53 08:50 (1) | 06:46 08:29 (1} | 07:37 08:30 (3) | 07:34 09:06 (6) | 08:26 09:03 (8
2158 61 07:34(2)|21:19 45 09:35(1)|20:12 B4 09:53(1) (1900 42 ©09:12(3) |16:53 71 10:17(5)| 1616 86 11:21(7)
6 05:12 06:33 (2) | 05:55 08:49 (1) | 06:47 08:30 (1) | 07:39 08:31 (3) | 07:36 09:05 {6) | 08:27 09:03 (8)
2058 61 07:34(2)(21:17 48 09:37(1))20:10 83 09:53(1)|18:58 40 09:11(3) 1652 72 10:7(5) 11615 88 1121(7)
7]05:13 06:34 (2) | 05:56 08:47 (1) | 06 08:29 1} 07:41 08:32 (3) | 07:38 09:04 (6) | 08:28 09:05 (8)
2057 60 07:34(2) 2115 ST 09:38(1)| 20:07 82 09:51(1) (1855 37 09.09(3) 1650 73 1007(5) | 1645 &7 11:2(7)
8| 05:14 06:35 (2) | 05:58 08:47 (1) | 06:51 08:30 (1) | 07:43 08:34 (3) | 07:40 09:01 (8) | 08:30 09:06 (8)
256 59 07:34(2) (2113 53 09:40(1)]20:05  B1  O9:51(1)|18:53 34 09:08(3) (1648 76 10:17(5) | 1614 86 11:23(7)
9| 05:15 06:35 (2) | 06:00 08:46 (1) | 06:52 08:30 (1) | 07:44 08:35 (3) | 07:42 08:57 {8) | 08:31 09:08 (8)
2156 59 07:34(2) |21:12 56 0942(1)|20:03  B1 0951 1; 1851 31 09:06(3) | 1646 79 10:16(S) 164 B3 11:23(
10| 05:16 06:36 (2) | 06:01 08:44 (1) | 06:54 08:30 (1) | 07:46 08:36 (3) | 07:44 08:55 (8] | 08:32 09:10 (8)
2155 57 07:33(2)(21:10 59 09:43(1)[20:00 79 0949(1) 1848 27 09.03(3) | 1645 80 10:16(5)| 1644 76 11:23(7)
11 05:17 06:36 (2) | 06:03 08:43 (1) | 06:56 08:30 (1) | 07:48 08:39 (3) | 07:45 08:54 (8) | 08:33 09:26 (6)
2054 57 07:33(2)|21:08 61 0944(1)| 1958 79 0949(1)| 1846 21 09:.00(3) | 16:43 82 10:16(5) | 1614 2 11:25(7)
12 05:18 06:37 (2) | 06:05 08:42 (1) | 06:58 08:31 (1) | 07:50 08:43 (3) | 07:47 08:53 (8) | 08:34 09:28 (6)
2153 56 07:33(2) (21:06 63 09:45(1)| 1955 77 48(1) 1844 24 1052(5)| 1641 @2 10:15(5)|1&:43 70 11:25(7)
13 05:19 06:38 (2) | 06:06 08:41 (1) | 06:59 0831 (1) | 07:52 10:34 (5) | 07:49 08:53 (8) | 08:35 09:30 (6)
2052 54 0732(2) | 21:04 65 09:46(1)|19:53 75 0%46(1) [ 18:41 24 10:58(5) (1640 82 10:15(5) 1613 67  11:26(7)
14| 05:20 06:38 (2) | 06:08 08:40 (1) | 07:01 08:32 (1) | 07:53 10:31 (5) | 07:51 08:52 (8) | 08:36 10:08 (9)
251 54 07:32(2) (2101 67 09:47(1)[19:51 73 09:45(1)[18:39 30 11:01(5)|16:38 82 10:14(5)]16:13 64 11:26(7)
15 05:22 06:39 (2) | 06:10 08:39 (1) | 07:03 : :29 2 08:52 (8) | 08:37 10:08 (9)
250 S2 O731(2) (2059 69 09:48(1)| 1948 71 82 10:14(5) 1613 86 11227(7)
16| 0523 06:40 (2) | 06:11 08:39 (1) | 07:04 08:52 (8) | 08:38 10:07 (9)
2149 S0 07:30(2) (2057 70 09:49 (1) | 19:46 81 1013(5)|16:13 66 1126(7)
17 05:24 06:41 (2) | 06:13 08:37 (1) | 07:06 08:51 (8) | 08:39 10:08 (9)
2148 49 07:30(2) [20:55 73 09:50(1) | 1943 67 82 10:13(5) | 1614 66 1127
18| 05:26 06:42 (2) | 06:15 08:37 (1) | 07:08 0B:51 (8) | 08:40 10:08 (9)
2147 47 07:29(2) (20553 74 0951(1)) 1941 65 81 10:12(5)[16:18 68 1128(7)
19 05:27 06:43 (2) | 06:17 08:36 (1) | 07:10 08:52 (8) | 08:40 10:09 (9)
2146 45 07:28(2) 12051 75 09:51(1)1939 62 83 10:55(7) 164 67 1129(
0| 05:28 06:44 (2) | 06:18 08:35 (1) | 07:11 08:52 (8) | 08:41 10:09 (5,
2044 43 07:27(2) (2049 77 09:52(1)) 1936 61 93 11:02(7) | 1604 66 11:28(7)
21| 05:30 06:46 (2) | 06:20 08:35 (1) | 07:13 08:52 (8) | 08:42 10:10 ()
2143 40 07:26(2) |20:47 78 0953(1)| 1934 59 97 11:05(7) | 16:15 66 11:29(
22| 05:31 06:47 (2) | 06:22 08:34 (1) | 07:15 os;szm 08:42 10:10 (9)
42 38 07:25(2) (2044 79 0953(1)|1931 S8 100 11:07(7) | 1615 66 11:29(7)
23| 05:33 06:48 (2) | 06:23 08:34 (1) | 07:16 08:53 (8) | 08:43 10:11 ()
2140 35 07:23(2) (2042 79 09:53(1)1923 56 102 1109(7) |16:16 66 1130 (7)
24| 05:34 06:50 (2) | 06:25 08:33 (1) | 07:18 08:53 (8) | 08:43 10:11 ()
2039 32 07:22(2) (2040 Bl 09:54(1)| 1926 54 g 103 11:10(7) | 16:36 66 11:30(7)
25| 05:36 06:52 (2) | 06:27 08:32 (1) | 07:20 3 08:53 (8} | 08:43 10:11 (9)
2137 27 07:19(2)12038 82 09:54(1))19:4 51 : 104 1011(7) | 1607 68 1131(7)
26| 05:37 06:55 (2) | 06:28 08:32 (1) | 07:22 < 08:54 (8) | 08:44 10:13 (9)
36 A 07:16(2) 12035 82 09:54(1)| 1922 48 : 105 1L13(7) | 1618 67 11:32(
27| 05:39 06:59 (2) | 06:30 08:31 (1) | 07:23 ) 08:55 (8} | 08:44 10:13 (9)
2034 14 0713(2) (2033 82 0954(1)| 1919 48 : 104 11:14(7) | 1619 66 11:32(7)
28| 05:90 06:32 08:31 (1) | 07:25 . 08:56 (8) | 08:44 10:14 (9)
21:33 2031 83 09:54(1)|19:17 48 : 103 1115(7) 1619 65 11:32(7)
29| 0542 06:34 08:31 (1) | 07:27 8 08:56 (8} | 08:44 10:14 (9)
a3 20:29 84 m:ss,x 19:14 48 : 103 1116 (7) | 16:20 65 1133 (
30 | 05:43 09:05 (1) | 06235 08:30 (1) | 07:29 2 5 3 08:57 (8) | 08:44 10:15 (9]
2030 13 09:18(1) (2026 84 09:54(1) 1912 47 0%6(3)|17:05 62 10:6(5) 1619 102 1117(7) 1621 65 11 (7)
31| 0545 09:02 (1) | 06:37 08:30 (1) 07:25 09:14 (5) 08:44 09:37 (6)
228 A 09:23(1)| 2024 85 09:55(1) 1703 63 10:17(5) 1622 0 11:34(7)
508 457 38 330 %2 238
astr.max mogh Beschattung 1355 2045 2043 1407 2578 2250
Red Sonnenscheinwahrsch, 034 037 033 0.29 021 0.13
Reduktion Betriebsdauer 097 0.97 097 097 0357 097
Raduktion 070 0.60 0.60 0.58 0.57 0.57
Gesamts Reduktion 023 0.22 019 0.16 0.11 007
Met.wahrsch.Beschattung 316 441 394 231 254 156
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! it wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) {S5:MM) Sch g (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch 2 kt (SS:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 36 Wlﬂdl’ﬂﬂ.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender

Berechnung: GB Schattenrezeptor: O - 1015

Annahmen fiir Schattenwurfberechnung

Liswnziertar Acvwnder:
I117-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285

Sonr heinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 5.50 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 l211 1,355 942 827 582 8,462
Star o digkeit: Startwind aus Lei

nlinme

| Februar |Marz | April | Mai | 3uni
10:01 (o)lu m 09:08 (8} | 07:20 09:18 (5) | 07:07 07:49 (1) | 05:12 07:53 (1)
1314 (11) | 17: 61 10:09(5) |18:07 63 10:21(5) | 2004 45 85 0914(1) | 2146 S8 OB:57(1)
10,02 (9] |ns14 09:08 (8) | 07:18 09:19 (5) | 07:04 07:49 (1) | 05:11 08:00 (1)
1314 (11) [17:15 63 10:11(5) | 18:09 61 10:20(5) | 20:06 43 84 09:13(1) 2147 57 0BST(Y)
10:03 (9) | 08:12 09:09 (8) | 07:15 09:18 (5) | 07:02 07:50 (1) | 05:10 08:01 (1)
1314 (11) (17:17 83 10:12(5) | 18:11 61 10:19(5) | 2007 41 84 09:14(1) | 2148 56 08:57 (1)
10:03 (9) | 08:11 09:10(8) | 07:13 09:19 (5) | 06:59 07:49 (1) | 05:09 08:01 (1)
1312(11) | 17:19 64 10:14(5) | 1843 59 10:18(5) | 20:09 42 84 0913(1) 2149 55  0B:56(1)
10:04 (9] | 08:09 0%:11 (8) | 07:11 09:20 (5) | 0657 07:49 (1) | 05:08 0626 (2)
1310(11) [17:21 &4 10:15(5) [18:15 57 10:47(5) | 20041 44 84 09:13(1) |2150 &4 08:56(1)
10:05 (9) | 08:07 09:12 (8) | 07:08 09:20 (5) | 06;55 07:49 (1) | 05:08 06:23 (2,
1125(7) (1723 &4 10:6(5) | 1817 55 10:35(5} | 2013 46 83 0912())|2151 68 08:55(1
10:06 (9) | 08:05 09;14 (8) | 07:06 09:22 (5) | 06:52 07:49 (1) | 05:07 06:22 (2)
1:26(7) |17:25 64 106(5) | 1818 51 10:13(5)| 2015 S0 82 0%11(1) 2182 &9 o68:55(1)
10:07 (9) | 08:03 09:16 (6) | 07:04 09:22 (5) | 06:50 07:49 (1) | 05:06 06:20 (2)
1:26(7) [17:27 63 10:19(5) |18:20 49 10:11(5) | 20016 54 83 0912(1)|2153 71 0B:54())
10:07 (9) | 08:02 09:16 () | 07:01 09:24 (5) | 06:48 07:49 (1) | 05:06 06:20 (2)
1126(7) [17:29 & 10:20(5) | 18:22 45 10:09(5) | 20:18 58 82 0911(1)|21:54 722 oase(1)
10:08 (9) | 08:00 09:17 (6) | 06:59 09:25 {5) | 06:45 07:49 (1) | 05:05 06:18 (2)
1:26(7) (1731 64 10:21(5) |18:24 42 10:07(5) | 20:20 62 81 09:10(1) |21:55 74 08:53(1)
10:10 (9) | 07:38 09:17 (6) | 06:57 07:47 (3) | 06:43 07:50 (1) | 05:05 06:18 (2)
11:27(7) [17:33 65 10:22(5) |18:26 49 10:04(5)|20:22 &4 80 09:10(1) |21:55 75 08:53(1)
10:11 (9) | 07:56 09:17 (6) | 06:54 07:43 (3) | 06:41 07:50 (1) | 05:05 06:18 (2)
127(7) |17:35 65 10:22(5) 1828 53 10:01(5) | 2024 66 79 09:09(1)|2156 75 08:53(1)
10:12 (9) | 07:54 09:18 (6) | 06:52 07:39 (3) | 06:38 08:02 (1) | 0537 07;50 (1) | 05:04 06:17 (2)
11:28(7) [17:37 64 10:22(5) [18:30 50 09:56(5) |20:25 70 09.12(1) 21118 79 09:09(1) | 21:57 76 08:53(1)
03:13 (8) | 07:52 09:19 (6) | 08:50 07:37 (3) | 06:36 08:01 (1) | 05:35 07:50 (1) | 05:04 06:16 (2)
1628(7) (1738 64 10:23(5) |18:31 44 09:50(5) | 20:27 72 09:13(1)121:20 78 09:08(1) |21:57 76 08:52(1)
09:11 (8) | 07:50 02:19 (5) | 06:47 07:35 (3) | 06:34 07:59 (1) | 05:34 07:51 (1) | 05:04 06:16 (2)
1:28(7) | 17140 65  10:24(5) [18:33 35 08:10(3) 12029 73 09:12(1) 12121 77 09:08(1) |21:58 77 08:52(1)
09:10 (8) | 07:48 09:19 (5) | 06:45 07:33 (3) | 06:32 07:58 (1) | 05:32 07:51 (1) | 05:04 06:16 (2)
1128(7) | 1742 65 10:24(S) [18:35 37 08:10(3) |20:31 75 0913(1)|21:23 76 09:07(1) |21:59 76 08:S2(1)
02:08 (8) | 07:46 08:18 (5) | 06:43 07:32 (3) | 06:22 07:57 (1) | 05:30 07:52 (1) | 05:04 06:16 (2}
H27(7) [17:44 66 10:24(S) [18;37 40 O8:12(3) |20:32 77 09:4{1) [21:24 75 09:07(1) |21:59 77 o8sA(1)
09.08 (8) | 07:44 09,18 (5) | 06:40 07:30(3) | 06:27 07:57 (1) | 05:29 07:51 (1) | 05:04 06:16 (2)
127(7) (1246 &7 10:25(5) 1839 42 0812(3) (2034 77 09:14(1) {2126 7S 06 (1) |22:00 77 08:52(1)
09:08 (8) | 0742 09:18 (5) | 06:38 07:20(3) | 06:25 07:56 (1) | 05:27 07:52 (1) | 05:04 06:16 (2)
11227 (7) [17:48 67  10:25(5) | 1840 44 O0B:13(3) | 2036 79 09:1S{1)(21:28 73 09:05(1) [22:00 76 0852(1)
09:07 (8) | 07,40 09:17 (5) | 06:35 07:28 (3) | 06:23 07:55 {1) 1 05:26 07:53 (1) | 05:04 06:16 (2)
1:28(7) [17:50 67 10:24(5) |18:42 45 06:13(3) 2038 80 0%15(1) (2129 72 09:05(1) [22:00 77 08:52(1)
09:06 (8) | 07:37 09:17 (5) | 06:33 07:27 (3) | 06:20 07:54 (1) | 05:24 07:53 (1) | 05:04 06:17 (2)
27 (7) [17:32 67 10;24(5) | 1844 46 08:13(3) | 2040 81 09:15(1)121:31 71 09104(1) |22:00 77 08:53(1)
09.07 (8) | 07:35 09:17 (5) | 0631 07:27 (3) 1 06:18 07:53 (1) | 05:23 07:53 (1) | 05:04 06:17 (2)
1127 (7) [17:54 68 10:25(5) | 18:46 47 O0B:14(3) |2041 B2 09:15{1) (2132 70 09:03(1) | 2201 77 0853(1)
09:06 (8) | 07:33 09:17 (5) | 06:28 07:25 (3) | 0616 07:52 (1) | 05:22 07:54 (1) | 05:04 06:17 (2}
11:26(7) | 1756 68 10,25(5) | 18:48 48 08:13(3) 12043 B3 0%15(1)120:34 65 09:03(1) [22:01 77 0853 (1
09:06 (8) | 07:31 09:17 (5) | 08:26 07:25 (3) | 06:14 07:52 (1) | 05:20 07:55 (1) | 05:09 06:17 (2
11:25(7) | 17:58 66 10:23(5) |18:45 48 08:13(3) | 2045 83 tmsmmas 67 0202(1)|2200 77 08:53(1)
09:06 (8) | 07:29 09:17 (5) | 06:23 07:25 (3) | 06:12 g 21 07:55 (1) | 05:05 06:18 (2)
11:24(7) [18:00 66 10:23 s; 18:51 49 08:14(3) | 2047 B4 67 0902(1) | 2201 77 08:54(1)
09:06 (8) | 07:27 08:17 (5) | 06:21 07:24 (3) | 06:10 07:56 (1) | 05:05 06:18 (2)
11:24(7) |18:02 66 10:23(5) | 18:53 49 08:13(3) | 2048 84 65 09:01(1) 2200 77 G854 (1)
09:06 (8) | 07:24 09:18 (5) | 06:19 07:24(3) | 06:07 07:57 (1) | 05:06 06:19 (2)
11:22(7) | 18:03 65 10:23(5) [18:55 49 08:13(3) |20:50 84 6 0901(1) 2201 77 OBIS5(1)
09:07 (8) | 07:22 09:17 (5) | 08:16 07:24 (3) | 06:05 07:57 (1) | 05:06 06:13 (2)
11:21(7) | 18105 €4 1021(5) |18:57 47 0811(3) | 20182 85 63 09:00(1) |22:01 76 OB:S5S(1)
09:07 (8 | 07:14 08:24 (3) | 06:03 07:58 (1) | 05:07 06:20(2)
11119 (7] |19:58 47 09:11(3) | 20:5¢ 8BS 61 08:59(1) 2201 76 08:56(1)
09:07 (8 o711 08:24 (3) | 0601 07:58 (1) | 05:07 06:21 (2)
11:16 (7] 120000 47 09:11(3) | 20:56 85 61 08:59(1) |22:00 75 08:56(1)
09:08 (8 | 07:09 08:24(3) | 07:59 (1)
1307 12002 45 09:0903) | 59 08:58(1)
| 275 | 367 | 418 505
| 1819 | 1504 | 2054 213 un
| 0.26 | 0.27 | 0.37 043 033
| 057 | 0.97 | 0,97 0.97 097
| 055 | 0.58 | 064 065 067
| 0.14 | 0.15 | 023 027 0.21
| 248 | 23 | 466 619 457
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {S5:MM) Sch g (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch 2 kt (SS:MM) (WEA mit letztem Schatten)
WndPRO 4.2.285 | EMO International A/S, Tel, +45 96 35 44 44, www.emd ok, windoro@emd.dk 23.03.2026 16:50 / 37 \NlﬂdPnn.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender
Berechnung: GB Schattenrezeptor: O - 1015
Annahmen fiir Schattenwurfberechnung

Liswriziertnr Acromnder:

117-Wind GmbH & Co. KG
Robert-Koch-Str. 29

DE-25813 Husum
Christian Gloy / christian.gloy@i17-wind.de

Serachnet:
23.03.2026 16:40/4.2.285

el \

Sonr heinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 5.50 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe

329 461 479 756 524 404 599 1,211 1,355 942 B27 582 8462
Star i L

fs] digkeit: Startwindgeschw. aus L nlinie
| August 1 | November | Dezember
0622 (2) | 05:46 08:00(1) | 06:39 08:05 (1) | 07:30 08:20 (3} | 07:27 08:45 (5) | 08:20 09:32 (9)
0B:57(1) [21:26 80 09:20(1) (2022 64 09:09(1) |19:10 53 10:38(5) [ 17:01 65 0% 11618 68 11:09(7)
06:23 (2) | 05:98 08:00 (1) | 06:40 08:05 (1) | 07:32 08:23 (3) | 07:29 | 08:21 09:51 (9)
08:58(1) [21:25 81 09:21(1) 2019 62 09:07(1)119:07 51 xoumusss a4 11618 70 11:09(7)
06:23 (2) | 05:50 07:59(1) | 06:42 08:07 (1) | 07:3% 10:04 (5) | 07:30 | 08:23 ©09:51 (3)
O8:58(1) | 2123 B2 09:21(1)[20:17 S8 00:05(1) |19:05 40 1044 (5) (1657 &4 [1617 72 11:10(7)
06:25(2) | 05:51 08:00 (1) | 06:44 08:09 (1) | 07:36 10:01 (5} | 07:32 | 08:24 09:51 ()
08:59(1) | 2021 82 09:22(1) [20:15 55 09:04(1) 1902 44  10:45(5) [16:55 64 11616 73 11:10(7)
06:26 (2) | 05:53 07:59 (1) | 06:46 08:10 (1) | 07:37 10:00 (5) | 07:34 | 08:26 09:51 (9)
09:00(1) | 21:19 82 09:21(1) [20:12 51 09:01 (1) |19:00 47 10:47(5) (1653 &5 11606 74 1B1(7)
os:zs}z | 05:55 07:59 (1) | 06:47 08:12 (1) | 07:39 09.58 (5) | 07:36 | 08:27 09:51 (9)
0901 (1) | 21117 83 09:22(1) [20:10 46 O08:58{1) | 1858 51 1049(5) (1652 &5 11695 74 117
06:31 (2) | 05:56 07:58(1) | 06:4% 08:13 (1) | 07:41 09:57 (5) | 07:38 | 08:28 09:52 (9)
09:02(1) | 21115 84  09:22(1) [20:07 44 08:57(3) [18:55 53 10:50(5) | 16:50 64 11615 B0 1257 (11)
06:35 (2) | 05:58 07:59 (1) | 06:51 08:16 (1) | 07:43 09:56 (5) | 07:40 | 08:30 09:51 (9)
09:03(1) | 213 83 09:22(1) 2005 43 08:59(3)|18:53 55 10:51(5) (16148 &3 [16:14 87 13:00(11)
08:08 (1) | 06:00 07:59 (1) | 06:52 08:19 (3) | 07:44 09:55 (5) | 07:42 | 08:31 09:51 (9)
00:04(1) | 21112 B4 09:23(1) [20:03 41 09:00(3) |1851 57 10:52(5) (1846 &2 16:18 91 1302(11)
08:08 (1) | 06:01 07:58 (1) | 06:54 08:17 (3) | 07:46 09:53 (5) | 07:44 08:32 09:51 (5)
0%:05(1) | 21110 85 09:23())[20:00 43 D09:00(3) (1848 59 10:52(5) |16:45 61 16:14 94 13103 (11)
08:08 (1) | 06:03 07:58 (1) | 06:56 08:17 (3) | 07:48 09:52(5) | 07:45 08:33 09:52 (9)
09:05(1) | 21:08 85 09:23(1) 1958 44 09:01(3)) 1846 61 10:53(5) 1643 69 16:14 95 1305(11)
08:07 (1) | 06:05 07:58(1) | 06:58 08:16 (3) | 07:50 09:51 (5) | 07:47 | 08:34 09:52 (9)
09:08(1) | 21:06 B4 09:22(1) [19:55 45 09:01(3) 11644 63 1054(5) (1641 75 1613 97 1306 (11)
08:07 (1) | 06:06 07:56 (1) | 06:59 08:15(3) | 07:52 09:51 (5) | 07:49 08: 09:53
09:07(1) | 2104 85 09:23(1) [19:53 46 09:01(3) 1841 63 10:54(5) (1640 78 1613 98 13107 (11)
08:06 (1) | 06:08 07:57 (1) | 07:01 08:14 (3) | 07:53 02:50 (5) | 07:51 08:36 0953 (9)
09.08(1) |21:01 85 09:22(1) (1951 47 09:01(3) 1839 65 10:55(5) (1638 77 1613 99 13,08(11)
08:06 (1) | 08:10 07:58 (1) | 67:03 08:14 (3) | 07:55 09:50 (5) | 07:53 08:37 09:54
09:08(1) | 20:59 B4 09:22(1)[1948 48 09:02(3) (1837 65 10:55(5) 11637 7S 16:13 101 1309 (11)
08:05 (1) | 06:11 07:58 (1) | 07:04 08:13 (3) | 07:57 09:49 (5) | 07:55 09:38 09;53 (9)
00:09(1) | 20:57 85 09:23(3) (1236 48 09:01(3) 1835 66 10:55(5) 1635 78 1813 101 1309 (11)
08:06 (1) | 06:13 07:58 (1) | 07:06 06:13 (3) | 02:52 09:49 (5) | 07:56 08:39 09:54 (14)
09:10(1) | 20:55 84 00:22(1) (1943 48 09:01(3) |1&32 67 10:56(5) (1638 78 16:14 102 1310(11)
0B;05 (1) | 06:15 07:58 (1) | 07:08 08:13 (3) | 08:01 09:49 (5) | 07:58 08:40 0954 (9)
09:11 (1) | 20: B4 09:22(1) (1941 46 09:01(3) (1830 &7 10:56(5) (1632  #O 16:14 103 1311(11)
0B;04 (1) | 06:17 07:58 (1) | 07:10 08:12 (3) | 08:02 09:48 (' 100 08:40 09:55(9)
09:12(1) | 20:51 B3 09:21(1) [19:39 48 00:00(3) |18:28 67 10:55(5) (1631 80 16:15 104 1312 (11)
06:04 (1) | 0618 07:58¢1) | 07:11 08:12 (3) | 08:04 09:48 (5) | 08:02 08:41 09:55 (14)
09:12(1) | 20:49 83 09:21(2) (1936 48 09:00(3) |18:26 67  10:55(5) | 16:30 1614 103 1312 (1)
08:04 (1) | 06:20 07:59 (1) | 07:13 08:12 (3) | 08:06 09:48 (5) | 08:0% 08:42 09:56 (14)
09:13(1) | 2047 82 09:21(1) (1934 47 08:59(3) 11824 &7  10:55(5) | 16:28 16:15 103 1313(11)
08:03 (1) | 06:22 07:58(1) | 07:15 08:11 (3) | 08.08 48 (5) | 08 | 08:42 09:56 (14,
09:14(1) | 20044 81 09:19(1) (1931 47 08:58(3) |18:20 67 10:55(5) | 16:27 16:15 103 1313 (11)
08:03 (1) | 06:23 07:59 (1) | 07:16 08:12 (3) | 08:10 09:48 (5) | 08:07 08:43 09:57 (14)
0%:14(1) | 20:42 80 09:19(1)[19:28 45 08:57(3) 11819 66  10:54(5) | 16:26 16:16 103 13.14(11)
08:03 (1) | 06:25 08:00 (1) | 07:18 08:13 (3) | 08:12 09:48 (5) | 08:09 06:43 0957 (14)
09:16(1) |20:90 79 09:49(1) | 19:26 44 0B:57(3) /1847 66 10:54(5) | 16:25 116:16 103 13:34(11)
08:02 (1) | 06:27 07:59 (1) | 07:20 08:13(3) | 07:14 08:48 (5) | 08:10 | 08:43 09:57 (9)
09:16(1) [20:38 78  09:17(1) 1924 43 08:56(3) | 1715 66  09:54(5) | 16:24 116:17 103 13,14 (11)
08;02 (1) | 05:28 08:00(1) | 07:22 08:13 (3) | 07:15 08:48 (5) | 08:12 | 08:44 09:58 (9)
09:16(1) [20:35 77 09:17(1) (1922 41 O0B:54(3) 11713 65 09:53(5) | 16:23 |16:18 103 1315(11)
08:02 (1) | 06:30 08:00 (1) | 07:23 08:14 (3) | 07:17 08:49 (5) | 08:1¢ 08:45 0959 (9)
09:17(1) |20:33 75 09:15(1) |19:19 38 08523} |17:11 64 09:53(5) | 16:2 16:19 101 13a5(11)
08:01 (1) | 06:32 08:01 (1) | 07:25 08:15 (3) | 07:19 08:49 (6) | 08:15 09:44 09:52(9)
09:18(1) | 20:31 73 09:14(1) [19:17 36 08:51(3)[17:09 63 09:52(5) | 16:21 16:19 101 1315(11)
08:01 (1) | 06:34 08:02 (1) | 07:27 08:17 (3) | 07:21 08:48 (6) | 08:17 08:44 10:00 {5)
09:19(1) [20:20 71 09:13(1) [19:14 35 10:26(S5) |17:07 64 09:52(5) | 16:20 116:20 100 1315(11)
08.00(1) | 0635 08:02 (1) | 07:29 08:18 (3) | 07.23 08:47 (6) | 08:18 | 0844 10:00 (3)
09:19(1) | 20:26 69 09:11(2) [19:12 49 10:34(S) 1 17:05 64 09:51(5) | 16:19 11621 99 1315(11)
08:01 (1) | 06:37 08:03(1) | | 07:25 08:46 (6) | | 08:44 10:01 (9)
02:20(1) | 2024 67 09:10(1) | 11203 64 09:50(5) | [16:22 8 1315(11)
| 457 | 382 | 330 | 262 | 238
astr.max.mogt Beschattung an | 2500 I 1402 | 1877 | PIEE] | 2903
Red Sannenscheinwatrsch, 034 | 0.37 1 0.33 | 0.29 | 0.21 | 0.13
Reduktion Betriedsdaver 097 | 0.97 I 097 i 0.97 | 097 | 057
Reduktion Windrichtung 0.65 | 065 I 0.61 | 058 | 0.56 | 0.59
Gesamte Reduktion 0.2 | 0.23 | 020 | 016 | 011 | 007
Met.wahrsch. 459 | 581 I 75 | 205 | 241 | 26
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix dergegeben (. it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {S5:MM) Sch g (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch 2 (55:MM) (WEA mit letztem Schatten)
WndPRO 4.2.285 | EMD International A/S; Tal. ++45 96 35 44 44, www.emd ok, windprodemd. dk 23.03.2026 16:50 / 38 \NlﬂdPnn.
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1
Wind

Pt
2306_Papenburg

SHADOW - Kalender

Berechnung: GB Schattenrezeptor: P - 1016

Annahmen fiir Schattenwurfberechnung

Lizwnzwrtar Acveander

117-Wind GmbH & Co. KG
Robert-Koch-Str. 29

DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285

Sonr heinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star g digkeit: Startwindg aus Leistungskennlinie

| Februar | April | Mai [Juni

1 09:34 (8) | 08:16 08:24 (3) | 07:07 09:34 (1) | 05:59 09:30 (1) | 05:12

12:19(7) | 17:13 85 09:15(3) | 20:04 113 11:27 (1) | 20:57 85  10:55(1) | 21:46

2 09:34 (8) | 08:14 08:24 (3) | 07:04 09:33(1) | 05:57 09:31 (1) | 05:11

12:20(7) | 17:15 77 09:16 (3) | 20:06 113 11:26(1) | 20:59 82  10:53 (1) | 21:47

3 09:35 (8) | 08:12 08:22 (3) | 07:02 09:32 (1) | 05:55 09:32 (1) | 05:10

12:20 (7) | 17:17 67 09:16 (3) | 20:07 114  11:26(1) | 21:01 80 1:52(1) | 21:48

4 09:35 (8) | 08:11 08:22 (3) | 06:59 09:32 (1) | 05:53 09:33 (1) | 05:09

12:19(7) | 17:19 66 09:46 (1) | 20:09 114 11:26 (1) | 21:03 77 10:50(1) | 21:49

5 09:36 (8) | 08:09 08:21 (3) | 06:57 02:31 (1) | 05:51 09:33 (1) | 05:08

12:20(7) | 17:21 85 09:53 (1) [ 20:11 114 11:25(1) | 21:04 75 10:48 (1) | 21:50

6 09:36 (8) | 08:07 08:20 (3) | 06:55 09:31 (1) | 05:49 09:34 (1) | 05:08

12:19(7) | £7:23 o4 09:58 (1) | 20:13 114 11:25(1) | 21:06 71 10:45(1) | 28:51

7 09:37 (8) | 08:05 08:20 (3) | 06:52 09:31 (1) | 05:48 09:34 (1) | 05:07

12:19 (7) | 17:25 63 10:02 (1) | 20:15 114 11:25(1) | 21:08 6%  10:43(1) | 21:52

8 09:37 (8) | 08:03 08:19 (3) | 06:50 09:29 (1) | 05:46 09:36 (1) | 05:06

12:19(7) | 17:27 62 10:04 (1) [ 20:16 115 11:24(1) | 21:10 66  10:42 (1) | 21:53

L 09:37 (8) | 08:02 08:19 (3) | 06:48 09:29 (1) | 05:44 09:37 (1) | 05:06

12:18(7) | 17:29 61 10:07 (1) | 20:18 114 11:23(1) | 2111 63 10:40 (1) | 21:54

10 09:37 (8) | 08:00 08:19 (3) | 06:45 09:29 (1) | 05:42 09:37 (1) | 05:05

12:17 (7) | 17:31 59 10:10(1) [ 20:20 114 1123 (1) | 21013 60 10:37 (1) | 21:55

11 09:38 (8) | 07:58 08:18 (3) | 06:43 09:28 (1) | 05:40 09:39 (1) | 05:05

12117 (7) | 17:33 57 10:11 (1) | 20:22 113 1621 (1) | 21:15 S7  10:36(1) | 21:55

¥ 09:39 (8) | 07:56 08:18 (3) | 06:41 09:28 (1) | 05:39 09:40 (1) | 05:05

12:16 (7) | 17:35 55 10:13 (1) | 20:24 113 114:21(3) | 21116 S3  10:33(1) | 21:56

13 09:39 (8) | 07:54 08:18 (3) | 06:38 09:28 (1) | 05:37 09:42 (1) | 05:04

12:4(7) |17:37 %2 10:15(1) [ 20:25 112 11:20(1) |21:18 49 10:31 (1) | 21:57

14 09:40 (8) | 07:52 08:18 (3) | 06:36 09:28 (1) | 05:35 09:43 (1) | 05:04

12:12(7) | 17:38 49 10:16 (1) | 20:27 111 11:19 (1) | 21:20 46 10:29(1) | 21:57

15 09:40 (8) | 07:50 08:19 (3) | 06:34 09:27 (1) | 05:34 09:45 (1) | 05:04

11:52 (S) | 17:40 4% 10:18(1) | 20:29 111 11:18(1) | 21:21 42 10:27(1) | 21:58

16 09:41 (8) | 07:48 08:18 (3) | 06:32 09:27 (1) | 05:32 09:46 (1) | 05:04

11:53 (5) | 17:42 43 10:19 (1) | 20:31 110 13:37(1) | 2123 38 10:24(1) | 21:59

17 09:41 (8) | 07:46 08:19 (3) | 06:29 09:28 (1) | 05:30 09:48 (1) | 05:04

11553 (5) | 17:44 37 10:20 (1) [ 20:32 108 11:16(1) [21:24 33 10:21(1) | 21:59

18 09:42 (8) | 07:44 08:19 (3) | 06:27 09:28 (1) | 05:29 09:50 (1) | 05:03

11:54(5) | 17:46 33 10:21(1) | 20:34 107 11:15(1) |21:26 28 10:18(1) | 21259

19 09:43 (8) | 07:42 08:20 (3) | 06:25 09:28 (1) | 05:27 09:53 (1) | 05:04

11:54 (5) | 17:48 30 10:22(1) | 20:36 106 11:14(1) | 21:28 21 10:14(1) | 22:00

20 09:44 (8) | 07:40 08:21 (3; 06:23 09:28 (1) | 05:26 09:58 (1) | 05:04

11:55 (5) [17:50 32 10:23(1) | 20:38 105 11:13(1) | 21:29 11 10:09 (1) | 22:00

21 09:45 (8) | 07:37 08:21 (3) | 06:20 09:27 (1) | 05:24 05:04

11:55 (S) | 17:52 2% 10:24 (1) | 20:40 103 11:10(1) | 21:31 22:00

22 09:46 (8) | 07:35 08:22 (3) | 06:18 09:27 (1) | 05:23 | 05:04

11:56 (5) | 17:54 31 10:25(1) | 20:41 102 11:09(1) | 2132 | 22:01

23 09:47 (8) | 07:33 08:23 (3) | 06:16 09:28 (1) | 05:22 | 05:04

11156 (5) | 17:56 36 10:25 (1) | 20:43 100 11:08 (1) | 21:34 ] 22:01

24 09:50 (8) | 07:31 08:25 (3) | 06:14 09:28 (1) | 05:20 05:04

L 11:57 (5) | 17:58 39 10:25 (1) | 20:45 a8 11:06 (1) | 21:35 22:01

25 | 08:26 09:52 (8) | 07:29 08:27 (3) | 06:12 09:28 (1) | 05:19 05:05

i 11:56 (5) | 18:00 42 10:26 (1) | 20:47 97 11:05(1) | 21:36 22:01

26 | 08:25 10:12 (6) | 07:27 08:29 (3) | 06:10 09:29 (1) | 05:18 | 05:05

o 11:57(5) | 18:02 45 10:26 (1) | 20:49 94  11:03 (1) | 21:38 | 22:01

27| 08:23 10:13 (6) | 07:24 08:33 (3) | 06:07 09:29 (1) | 05117 | 05:06

§ 11:57 (S) | 18:03 47 10:27 (1) | 20:50 93 11:02(1) | 21:39 | 22:01

28 | 08:22 10:15 (6) | 07:22 08:37 (1) | 06:05 09:29 (1) | 05!16 | 05:06

8 11:58(5) | 18:05 49 10:26 (1) [20:52 91 11:00 (1) | 2141 | 22:01

29 | 08:20 10:16 (6) 09:36 (1) | 06:03 09:30 (1) | 05:15 | 05:07

11:58(5) 11:27 (1) | 20:54 88  10:58(1) | 21:42 | 22:01

30 | 08:19 10:17 (6) 09:36 (1) | 06:01 09:30 (1) | 05:13 | 05:07

i 11:58 (5) 11:27 (1) | 20:56 86 10:56 (1) | 21:43 | 22:00
31| 08:17 10:20 (6) 09:34 (1) 05:12 |
i3 11:58 (5) 11:26 (1) 21:44 |

Sonnenscheinstunden | 254 275 418 490 | 505
astr,max.mogl. hattung | 1418 3187 1106 |
nenscheinwahrsch. 0.26 037 043 |
: 0.97 0.97 0,97 |
Reduktion Wi 0.58 0.58 0.58 |
Gesamte Reduktion | | 0.14 | 0.21 0.24 i
Met.wahrsch.Beschattung | | 203 | 658 268 |

Tabellen-Layout: Die Daten fiir jeden Tag sind in ¢ d (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {SS:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) inuten mit kt (SS:MM) (WEA mit letztem Schatten)

WIndPRO 4.2.285 | EMD International A/S, Tel, +45 96 35 44 44, www.emd ik, witdpro@emd. ok
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Wind

Pt
2306_Papenburg

SHADOW - Kalender

Berechnung: GB Schattenrezeptor: P - 1016
Annahmen fiir Schattenwurfberechnung

Liswnziertar Acvwnder:
I117-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285

Sonr heinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 5.50 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe

324 461 479 756 524 404 599 1,211 1,355 942 827 582 8462
sﬂ' ind t

s indigkeit: Startwindgeschw. aus Leistungskennlinie
1uli | August I | Dezember
1|0s:08 1 05:46 09:50 (1) | 06:39 09:28 (1) | 07:30 08:57 (3) | 10:24 (3) | 08:20 02:21 (8)
| 22:00 12126 54 10:44(1) [20:22 113 1121(1) 1910 116 1053 (1) | 1:23(5) [ 1618 152 1199 (7)
20809 | 05:48 09:49 (1) | 06:40 09:27 (1) | 07:32 08:57 (3) | 10:23 (3) | 08:21 oszo(si
| 22:00 [21:24 58 10:47(1) [20:19 114 xmx? 15:07 114 1055101 11:24(5) [16:18 155 12:00
3| 05:09 | 05:50 09:47 (1) | 06:42 09:27 (1) | 07:34 08:57 3) | 10:22 (5) | 08:23 09:21 (8)
| 21:59 12123 61 1048(1) |20:17 114 ll.’Zlil) 19:05 112 1049 (1) | 11:24(5) | 16:47 156 12:02(7
4(05:10 1 05:51 09:47 (1) | 06:44 09:27 (1) | 07:36 08:56 (3) | 1023 (5) | 08:24 09:21 (8
| 21:59 [21:21 64 10:51(1) [20:45 115 11:22(1) [ 19:02 109 10:45(1) | 11:26(5)116:16 157 12:03(7
5|05 | 05:53 09:45 (1) | 06:46 09:27 (1) | 07:37 08:56 (3) | 07:34 10:22 (5) | 08:26 03:22 (8
| 21:58 121208 67 10:52(1) 20012 114 1121(1)[19:00 106 10:42(1) |16:53 65 11:27(5) | 1&:16 159 12:05(7)
6 05:12 1 05:55 09:45 (1) | 06:47 09:27 (1) | 07:39 08:56 (3) | 07:36 10:22 (5) 1 08:27 09:22(8
| 21:58 12107 69 10:54(3) 20010 114 11:21(1) | 1858 103 10:39(1) | 16:52 85 1127(5)|16:15 158 12105(7)
710513 | 05:56 02:43 (1) | 06:49 09:26 (1) | 07:41 08:56 (3) | 07:38 10:21 (5) | 08:28 09:23 {8)
| 21:57 12185 72 10:55(1) [20:07 114 11:20(1) | 18:55 100 10:36(1) [ 16:50 67 11:2B(5)|1615 159 12:07(7)
805:14 | 05:58 09:43 (1) | 06:51 09:26 (1) | 07:43 08:56 (3) | 07:40 10:21 (5) | 08:30 09:23 (8
| 21:56 |21:13 75 10:58(1) |20:05 114 11:20(1) | 18:53 93 10:31(1) [ 1648 &7 11:28(5) 1614 159 12:07(7)
90515 | 06:00 09:42 (1) | 06:52 09:26 (1) | 07:44 :57(3) | 07 £ 5
21:56 121:12 78 11:00(1) 14 11:20(1) | 1851 225 (1) |
10 | 05:16 06:01 08:41 (1) | 06:54 09:26 (1) | 07:46 :56 (3) |
21:55 2 80 11:01(1) |20:00 113 11:19(1) | 1848 51 (3
11| 05:17 09:40 (1) | 06:56 09:26 (1) | 6748 (3
21:54 B3 11:03(1)|19i58 113 11:19(1) | 19:46
12 | 05:18 09:39 (1) | 06:58 09:27 (1) | 07:50
2153 B4 11:03(2) | 19555 112 11:9(1) | 18:44
13| 05:19 09:38 (1) | 06:59 09:26 (1) | 07:52
21:52 87 110S(1) [19:53 111 1127 (1) | 1841
14| 05:20 09:37 (1) | 07:01 0926 (1) | 07:53
21:51 89 1L06(1) (1951 111 1L17(1)|18:39
15 | 05:22 09:37 (1) | 07:03 09:27 (1) | 07:55
21:50 91 1L08(1) 1948 110 1197 (1) | 18:37
16 | 05:23 09:36 (1) | 07:04 09:22 (3) | 07:57
21:49 o4 11:M0(1) |19:46 111 13:35(1) | 1835
17 | 05:24 09:35 (1) | 07:06 09:18 (3) | 07:59
21:48 95 1:10(1) | 19:43 117 11:15(1) | 1832
18 | 05:26 09:35{1) | 07:08 09:15 (3) | 08:01
2147 o7 112(1) 1241 19 11:8(1) | 1830
19 | 0527 09:34 (1) | 07:09 09:12 (3) | 08;02
21:46 98 11:12(1) 1939 120 1112(1) | 18:28
20 [ 05:28 09:33 (1) | 07:11 09:10 (3) | 08:04
| 21:44 101 1:8(1) (1936 12 11 (1) 1828
21| 08:30 09:33(1) | 07:13 09:08 (3) | 08:06
121:43 102 10:15(1) (1939 122 11:10(1) | 18:24
2210531 09:32 (1) | 07:15 09:06 (3) | 08:08 .
2142 103 1:15(3) (1931 122 1008(1) | 1821 g
23(05:33 09:32 (1) | 07:16 09:05 (3) | 08:10 3
21:40 104 1L16(1) 11929 122 11:07 (1) 18:19 :
24 {0534 09:32 (1) | 07:18 09:04 (3) | 08:12 ¢
21:39 106 1016(1) | 1926 122 10:06(1) | 18:17 7
25 | 05:35 09:30 (1) | 07:20 09:03 (3) | 07:14 : >
12137 108 1018(1) (1924 122 11:05(1) | 17:15 1 1 8
26 | 05:37 09:30 (1) | 07:22 09:01 (3) | 07:15 | 3 :
| 21:36 109 1:19(1) [19:22 122 1003 (1) | 1713 I 4 e
27| 05:39 09:29 (1) | 07:23 09:00 (3) | 07:17 10:30 (5) | 08:14 09:20 (8) | 08:44 09:32 {8)
21:34 10 1:1901) [19:19 121 101 () [I711 47 1017(5) [16:22 131 11:31(5) [ 16:18 159 1218(7)
28 | 05:90 09:29(1) | 07:25 08:00(3) | 07:1% 10:28 (5) | 08:15 09:20 (8) | 08:44 09:33(8)
2133 11 10:20(1) 1917 120 11:00(2) | 17:09 S0 11:8(5) | 16:21 140 11S1(7)|16:19 159 12109(7)
29 | 05:42 09:29 (1) | 07:27 08:59 (3) | 07:21 10:27 (5) | 08:17 09:19 (8) | 08:44 09:33 (8)
21:31 1M1 11:20(1) 19114 119 10:58(1) | 17:07 53 11:20(5) [16:20 146 11:54(7) [16:20 160 12:19(7)
30 | 05:43 09:28(1) | 07:28 08:58(3) | 07:23 10:26 {5) | 08:18 05:20 (8) | 08:54 09:34(8)
21:30 M2 1:20(1) [19:12 117 10:58(1) 1705 S5 11:21(5)[16:19 149 1157 (7)[16:21 158 12:28(7)
31 | 05:45 B % 09:28 (1) | 07:25 10:25 (5) | 08:44 09:34 (8)
228 St 1043(3) 12024 M3 1) 1203 57 n2E)| 1622 160 122007)
Sonnerscheinstunden | 508 457 3682 330 | 262 238
astr.max.mogt Beschattung 288 2786 3498 1888 | 3100 4955
Red Sannenscheimwatisch, 034 037 033 0.29 I 0.21 0.13
Reduktion Betriedsdaver 0.57 057 0.97 0.97 I 0.97 0.97
Reduktion Windrichtung 058 0.58 0.58 0.59 | 0.58 058
Gesamte Reduktion 0.19 0.21 0.19 017 | 012 0,07
Met.wahrsch. 56 586 658 314 I 359 39
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix dergeg: (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {S5:MM) Sch anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch kt (SS:MM) (WEA mit letztem Schatten)

WIndPRO 4.2.285 | EMD International A/S, Tal, +45 96 35 44 44, www.omd ok, windprodlemd.dk

117-SCHATTEN-2026-043

23.03.2026 16:50 / 40 windmm.

Schattenwurf-lmmissionsgutachten Windpark Papenburg Il / Deutschland Seite 81 von 172



Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: Q - 1017

Annahmen fiir Schattenwurfberechnung :;m Fe; : Ma: gw ;m it Jsu(""“‘“fn‘ “ﬂ‘:"‘;""‘gﬁ"‘m [E[f:ﬂ

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 827 582 8462
Startwindaeschwi s

s digkeit: Startwindg aus Leistungskennlinie
|Januar | Februar | Marz | April | Mai |uni
1] 08:44 05:37 (8) | 08:16 10:56 (5) | 07:20 08:32 (3) | 07:07 09:51 (1) | 05:59 05:12 06:56 (2)
1623 152 123(7) (1713 S8 11S4(5)|18:07 115 10:27(1) | 2004 100 11:31 (1) | 20:57 21:46 08:06 (2)
2| 08:44 09:38 (8) | 08:14 10:56 (5) | 07:18 0832 (3) | 07:04 09:51 (1) | 05:57 05:11 06:56 (2)
16:25 150 12:13(7) [ 17:15 S8 1054(5)|18:09 116 10:28(1) | 20:06 98  11:29(1) | 20:59 2147 72 08:08(2)
3| 08:44 09:39 (8) | 08:12 10:57 (5) | 07:15 08:31 (3) | 67:02 09:51 (1) | 05:55 05:10 06:56 (2
1626 150 1213(7) (1717 56 1153(5)| 1811 118 1029(1) | 2007 97 11:28(1) | 21:01 2148 73 08:09 (2)
4 08:44 09:39 (8) | 08:11 10:57 (5) | 07:13 08:31 (3) | 06:59 09:51 (1) | 05:53 05:09 06:55 (2,
1627 148 1213(7)(17:19 S5 1LS2(5)|18:13 120 10:31(1) 2009 96 11:27 (1) | 21:03 2149 74 08:09 (2
5108:44 09:39 (8) | 08:09 10;58 (5) | 07:11 08:31 (3) | 06:57 09:51 (1) | 05:51 05:08 06:55 (2
16:28 148 12:13(7)|17:21 53 11L51(S)|18:15 121 10:32(1) [ 201 94 1125 (1) | 21:04 2150 75 0B:10{2
6| 08:43 09:33 (8) | 08:07 10:59 (5) | 07:08 08:30 (3) | 06:55 09:51 (1) | 05:48 05:08 06:54 (2
1629 146 12:12(7) (1723 51 1150(5)[18:17 123 10:33(1) | 2013 93 11:24(1) | 21:06 251 76 08:10(2)
7| 08:43 09:41 (8) | 08:05 11:01 (5) | 07:06 08:31 ﬂ 06: 09:52 (1) | 05:48 05:07 06:55 (2|
1631 143 1201(7) [17:25 49 1350(5) | 18:18 123 1034 (1 2052 %6 08:11(2
8| 08:42 09:41 (8) | 08:03 11:02 (5) | 07:04 08:30 (3) 05:06 06:54 (2
16:32 140 12:10(7) [12:27 47 11:49(5) | 18:20 124 10:34(Y) 2153 78 08:12(2
9| 0842 09:41 (8) | 08:02 11:04 (5) | 07:01 08:31 (3 05:06 06:54 (2
1633 136 12:07(7)|17:29 43 1147 }s 1822 124 1035(1 2154 78 0B:12{2
10| 08:51 09:41 (8) | 08:00 11:05 (5) | 06:59 08:31 (3] 05:05 06:53 (2
1635 128 11:49(5)[17:31 41 11:46(5)| 18:24 125 10:36(1) 255 79 08:12(2
11 | 08:40 09:43 (8) | 07:58 11:07 (5) | 06:57 08:31 (3) 05:05 06:54 (2
16:36 127 11:50(5) (1733 36 1:43(5) | 18:26 125 10:36 (1) 2155 79 08:13(2)
12 | 08:40 09:43 (8) | 07:56 11:09 (5) | 06:54 68:32 (3 05:05 06:54 (2)
1638 128 1151(5) (1735 31 1140(5)|18:28 125 1037(1 2156 80 08:14(2)
13| 08:39 09:44 (8) | 07:54 11:12 (5) | 06:52 08:32 (3) 05:04 06:54 (2)
16:39 127 11:51(5) (1737 25 13:37(5)|18:30 125 10:37(1) 2057 80 08:14(2)
14| 08:38 09:45 (8) | 07:52 08:53 (3) | 06:50 08:31 (3) 05:04 06:53 (2)
1641 127 1:52(5)(17:38 30 11:32(5)|18:31 125 10:38(1) 2157 81 08:14(2)
15| 08:37 09:45 (8) | 07:50 08:49 (3) | 06:47 08:34 (3) 05:04 06:53 (2)
1643 127 1152(5) (1740 22 09:11(3)|18:33 124 10:38(1) 2158 82 08:15(2)
16| 08:36 09:46 (8) | 07:48 08:46 (3) | 06:45 08:35 (3) G7:26 (2) | 05:04 06:53 (2)
1644 126 11:53(5) (1742 28 09:14(3)|18:35 123 10:38(1) 8 0734(2) |21:59 82 08:15(2)
17| 08:35 09:46 (8) | 07:46 08:44 (3) | 06:42 08:36 (3) 07:19 (2) | 05:04 06:54 (2)
1646 125 1153(5) |17 33 09:47(3)|1837 123 10:39(1) 2 0741(2) | 2159 Bl  08:15(2)
18 | 08:34 09:48 (8) | 07:44 08:43 (3) | 06:40 ©8:37 (3) 07:15 (2) | 05:03 06:54 (2)
1648 122 11:53(5) (1746 36 09:19(3)|18:39 121 10:38(1) W O745(2) | 22:00 82 08:16(2)
19| 08:33 09:49 (8) | 07:42 08:41 (3) | 06:38 08:40 (3) 07:12 (2] | 05:04 06:54 {2
1649 120 11:54(5)[17:48 39 09:20(3)|18:40 118 10:38(1) 36 07:48(2) | 2200 82 0B:16(2)
0| o8:32 09:51 (8) | 07:40 08:39 (3) | 06:35 08:44 (3) 07;10 (2] | 05:08 06:54 (2.
16:51 116 11:54(5) [ 17:50 42 09:21(3)| 1842 115 10:39 (1) 41 07:51(2) | 22:00 82 06:16{2)
210831 09:52 (8) | 07:37 08:38 (3) | 06:33 08:50 (3) :08 (2) | 05:04 06:55 (2)
16:53 112 1L54(5)[17:52 64 10:02(1)| 1844 107 10:38 (1) 44 07:52(2) | 2200 B2 08:17(2)
22 | 08:30 09:54 (8) | 07:35 08:37 (3) | 06:31 ©8:55 1; 07:06 (2) | 05:04 06:55 (2)
16:55 108 1L55(5)|17:54 77 10:08(1)|18:46 103 10381 48 07:54(2) | 2:00 82 08:17(2)
23 | 08:29 09:58 (8) | 07:33 08:36 (3) | 06:28 08:53 (1 07:05 (2) | 05:04 06:55 (2)
16:56 97 1L54(5)|17:56 88 10:13(1)| 1848 104 1037(1 51 07:56(2) | 2201 82 08:17(2)
24| 08:27 10:17 (6) | 07:31 08:35 (3) | 06:26 08:53 (1) 07:04 (2] | 05:08 06:55 (2)
16:58 94 11:55(5) [ 17:58 95  10:15(1) | 1849 104  10:37(1 54 07:58(2) |22:01 B2 08:17(2)
25| 08:26 10:18 (6) | 07:29 08:34 (3) | 06:23 08:53 (1 07:02 (2) | 05:05 06:56 (2)
17:00 92 11:55(5)118:00 103 10:18(1) | 18:51 104 10:37(1) 58 08:00(2) | 2201 81 08:27(2)
26| 0825 10:20 (6) | 07:27 08:34 (3) | 06:21 68:52 (1) 07:01 (2) | 05:05 06:56 (2)
17:02 88 11::55(5)|18:02 107 10:21(1)|18:53 104  10:36(1) 60 08:01(2) |2:01 81 08:17(2)
27| 08:23 10:22 (6) | 07:24 08:33 (3) | 06:19 08:52 (1) 07:00 () | 05:06 06:56 (2)
17:04 84 1155(5)|18:03 110 10:23(1)|18:S5 104  10:36 (1) 62 08:02(2) |2:01 82 08:18(2)
28| 08:22 10:25 (6) | 07:22 08:32 (3) | 06:16 08:52 (1) 07:00 (2) | 05:06 06:56 (2)
17:06 79 11:55(5) | 18:05 132 10:224(1) ] 18:57 102 10:34(1) 63 08:03(2) | 2:01 81 08:17(2)
29| 08:20 10:28 (6) 07:14 09:52 (1) 06:59 (2} | 05:07 06:57 (2)
1707 71 1155(5) 19:58 102 11:34(1 65 08:04 (2 81 08:18(2)
30 | 08:19 10:54 (5) 07:11 09:52 (1 06:58 (2) | 05:07 06:57 (2)
1709 60 11:54(5) 2000 100 11:33(1) 67 08:05(2) |22:00 80 08:17(2)
31| 08:17 10:55 (5) 07:09 09:51 (1) 06:57 (2)
17:11 80 11:55(5) 2002 101 11:32(1) € 08:06(2)
254 w5 367 505
astr.max mogh Beschattung 3631 1589 3563 778 2376
Red Sonnenscheinwahrsch, 017 0.26 027 043 o3
Reduktion Betriebsdauer 097 0.97 097 097 097
Raduktion 058 0.58 057 0.69 0.69
Gesamts Reduktion 009 0.14 0.15 0.29 02
Met.wahrsch.Beschattung 3% 26 521 75} 517
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {S5:MM) Sch anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 ) 41 \Nlﬂdl’ﬁﬂ.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender
Berechnung: GB Schattenrezeptor: Q - 1017

Annahmen fiir Schattenwurfberechnung

el \

Liswriziertnr Acromnder:

I17-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Serachnet:
23.03.2026 16:40/4.2.285

e,
sonr

Jan Feb Mar Apr Mai Jun

Jul

heinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor

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

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

Tag Im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

324 461 479 756 524 404 599 1,211 1,355 942 B27 582 8,462
Startwindgeschwindigkeit: Startwindgeschw. aus Lei kennlinie
| Oktober I b b
:52 (1) | 07:30 08:11 (3) | 07:27 10-34 (5) | 08:20 09:25 (8)
1015(1) 1990 125 1L16(1) [17:01 40 11:14(5) 1608 127 11:32(5)
09:50 (1) | 07:32 09:10 (3} | 07:29 10:32 (5) | 08:21 09:24 {8)
116 (1) | 19:07 126 1116(1) 11659 44 1016(5) | 16:18 128 1132(5)
09:50 (1) | 07:34 09:09 (3) | 07:30 10:31 (5) | 08:23 09:25 (8)
1017 (1) | 19:05 126 1:45(1) | 1657 47 11:48(S) | 16:07 135 1151(7)
149 (1) | 07:36 09.08 (3) | 07:32 10:31 (5) | 08:24 09:25 (8)
11:49 (1) [19:02 125 15:13(1) | 16:55 49 11:20(5) | 16:16 140 11:54(7)
09:48 (1) | 07:37 09:07 (3) | 07:34 10:30 (5) | 08:26 09:26 (8)
11:19 (1) | 19:00 125 ll:).Z(l 16:53 51 11:21(5) | 16:16 142 1156(7)
09:47 (1) | 07:39 09:07 (3) | 07:36 10:29 (5] | 08:27 09:26 (8)
11:20(1) | 18:58 124 1:11(1) 11652 3 11:22(5) | 1615 145 11:58(7)
09:46 (1) | 07:41 09:06 (3) | 07:38 10:28 ( :28 09:27
1:21(1) | 1855 123 11:09(1) | 1650 55 11:23(5) | 16:15 147 12:00(7)
146 (1) | 07:43 09:06 (3) | 07:40 10:27 (5) | 08:30 09:27 (8)
1122 (1) | 16:53 122 11:08(1) | 1648 57 11:24(5) | 16:14 150 12:01(7)
09:45 (1) | 07:44 09:06 (3) | 07:42 10:27 (5) | 08:31 09:27 (8)
11:23(1) | 18:51 121 1107 (1) | 1646 57 11:24(5) | 16:14 150 12:01(7)
09:44 (1] | 07:46 09:05 (3) | 07:44 10:26 (5) | 06:32 09:27 (8)
1022(1) | 18:48 119 11:04(1) 1645 59 11:25(5) | 16:04 151  12:02(7)
09:44 (1) | 07:48 09:05 (3) | 07:45 10:26 (5) | 08:33 09:28 (8)
11:23(1) | 18:46 117 11:02(1) | 1643 60 1126(5) | 16:14 152 12:04(7)
09:43 (1) | 07:50 09:05 (3) | 07:47 10:26 (5) | 06:34 09:29 (8)
124 (1) [ 1844 106 11:01(1) | 1641 60 11:26(5) | 1613 151 1205
09:42 (1) | 07:52 09:05 (3} | 07:49 09:59 (6) | 0835 09:29 (8)
11:24(1) [ 1841 114 10:59(1) | 1640 74 11:27(5) | 1613 153 12:06(7)
09:42 (1) | 07:53 09:05 (3} | 07:51 09:56 (6) | 06:36 09:29 (8)
11:24(1) | 1839 102 10:57(1) (1638 80 11:27(5) | 1613 152 12:06(7)
09:42 (1) | 07:55 09:06 (3) | 07:53 09:55 (6) | 08:37 09:30 (8)
11:24(1) 1837 109 10:55(1) (1637 84 1128(5) |16:13 153 12:07(7)
09:41 (1) | 07:57 09:06 (3) | 07:55 09:53 (6) | 0838 09:30 (8)
1124 (1) | 1835 106 10:52(1) | 1635 88 11:28(5) | 1613 153 12:07(7)
10:27 |}|o7:ns 09:41 (1) | 07:59 09:06 (3) | 07:56 ms:g 0839 09:30 (8)
10:31 (1) [ 1943 103 1124(1) | 1832 10t 10.49(1) |1634 92 11:29(5) [ 16:14 154 12:08(7)
10:15 (1) | 07:08 09:41 (1) | 08:01 09:07 (3) | 07:58 08:51 (6) | 08:40 09:31 (8)
1041 (1) | 19:41 103 11:24(1) (1830 93 10:46(1) 1632 84 11:29(5) [ 16:14 153 12:09
10114 (1) | 07:09 09:40 (1) | 08:02 09:07 (3) | 08:00 09:33 (8) | 08:40 09:32 (8)
1045(2) [ 1939 104 11:24(1) | 18:28 85 10.42(1) 1631 97 11:29(5) | 1614 153 1210(7)
10:11 (1) | 07:11 09:40 (1) | 08:04 09:08 (3) | 08:02 09:29 (8) | 08:41 09:32 {8)
1049 (1) | 19:36 104 1124 (1) [18:26 74 10:37(1) |16:30 108 11:30(5) | 16:14 154 12:10(7)
10:09 (1) | 07:13 09:40 (1) | 08:06 09:09 (3) | 08:04 09:28 (8) | 08:42 09:33 (8)
1053 (1) [ 1934 104 1124(1) | 1824 S8 1030(1) [1628 112 11:30(S) [ 1615 154 12:11(7)
10:06 (1) | 07:15 09:39 (1) | 08:08 omo}: 08.05 o}.ug% 08:42 09:33 (8)
10:55(1) | 1931 103 11:22(1) | 18:21 41 0951 (3) | 1627 115 11:30(5) | 16:15 154 1211(7)
10:04 (1) | 07:16 09:29 (3) | 08:10 09:11 (3) | 08:07 09.26 (8) | 08:43 09:34 (8)
10:58(1) [ 1929 113 1122(1) | 1819 38 09.49(3) | 1626 120 11:31(5) | 16:16 154 122(7)
10:03 (1) | 07:18 09:25 (3) | 08:12 09:13 (3) | 08:09 09:25 (8) | 08:43 09:34 (8)
1001 (1) [ 19:26 117 11:22(1) [ 1817 35 094B(3) | 1625 122 11:30(5) |16:16 153 12:12(7)
10:01 (1) | 07:20 09:22 (3) | 07:14 08:14 (3) | 08:10 09:24 (&) | 08:43 09:34 (8)
1:03 (1) | 1924 120 11:22(1) (1715 32 0846(3) | 1624 125 1131(5) [16:17 153 £2:12(7)
09:59 (1) | 07:22 09:19 (3) | 07:15 08:17 (3) | 08:12 09:24 (8] | 08:44 09:35 (8)
; 1:05(1) 1922 120 1120(1) | 1713 26 0643(3) | 1623 126 11:31(5) | 16:18 155 1213 (7)
07:32 (2) 09:57 (1) | 07:23 09:17 (3) | 07:17 08:19 (3) | 08:14 0924 (8) | 08:44 09:36 (8)
18 07:50(2) 1:06 (1) [19:19 123 1120(1) 1701 21 08:40(3) 1622 127 1131(5) 1618 153 1213(7)
09:56 (1) | 07:25 09:15 (3) | 07:19 08:24 (3) | 08:15 09:25 (8) | 08:44 09:36 (8)
1:09(1) [ 1917 124 1129(1) [12:09 29 11:03(5) 1621 127 1132(5) [ 1649 153 1213(7)
0955 (1) | 0727 09:14 (3) | 07:21 10:41 (5) | 08:17 09:24 (8) | 0844 09:36 (8)
11 () 1934 125 11091) (17:07 26 1007(5) | 16:20 127 11:31(5) [16:20 153 12:13(7)
09:54 (1) | 07:28 09:12 (3) | 07:23 10:38 (5) | 08:18 09:24 (8) | 08:44 09:37 (8)
112{1) (1912 1235 1047(1) 1705 32 1010(5) | 1619 128 1132(5) [ 1621 153 12:44(7)
09:53 (1) 07:25 10:36 (5) 08:44 05:37 (8)
11:13 (1) 17:03 3 113(5) 16:22 153 1214(7)
| 382 | 330 262 238
1650 | s | 2638 2578 4631
034 | 033 0.29 021 013
0.97 097 097 097 097
069 057 057 057 058
023 018 016 012 0.07
380 568 430 298 325
der Matrix wiedergeg (: it wie Bezugsjahr):
(SS:MM) Schattenanfang ~ (WEA mit erstem Schatten)
Minuten mit Sch 2 kt (S5:MM) (WEA mit letztem Schatten)
23.03.2026 16:50 ) 42 \Nlﬂdl’ﬁﬂ.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: R - 1018 S & 5
Sonr heinwahrscheinlichkeit ttlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung S Feb Mb Mai Jun Jul Aug A ~
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 827 582 8462
Startwindgeschwindiokei S B

fs! ol rt g aus Leistungskennlinie
|Januar | Februar | Marz | April | Mai |uni
1] 08:44 05:42 (8) | 08:16 11:12 (5) | 07:20 08:36 {3) | 07:07 10:03 (1) | 05:59 10:12 (1) | 05:12
1623 158 12:28(7) | 17:13 63 12:5(5) | 18:07 125  10:44(1) [20:04 117 12:00(1) [20:57 53 11:05(1) | 2146
2| 08:44 09:43 (8) | 08:14 13:12 (5) | 07:18 08:35 (3) | 07:04 10:02 (1) | 05:57 (1) | 05:11
16:24 158 12:28(7) [ 17:15 62 12:14(5)|18:09 130 10:46(1) | 20:06 117 11:59(1) | 20:52 48 11:01(1) | 21:47
3| 08:44 09:44 (8) | 08:12 13:13 (5) | 07:15 08:34 (3) | 67:02 10:02 (1) | 05:55 10:16 (1) | 05:10
1626 157 1228(7)(17:17 60 1213(5)| 1811 134 1048(1) | 20:07 117 1159 (1) | 21:00 43 10:59(1) | 21:48
4| 08:44 09:43 (8) | 08:11 11:13 (5) | 07:13 08:34 (3) | 06:59 10:02 (1) | 05:53 10:18 (1) | 05:09
1627 159 1228(7)(17:19 60 1213(5)|18:13 136 10:50(1) [ 20:09 116  11:58(1) [20:03 37 10:55(1) | 21:49
5108:44 09:44 (8) | 08:09 11:14 (5) | 07:11 08:34 (3) | 06:57 10:01 (1) | 05:51 10:20 (1) | 05:08
16:28 158 12:28(7)|17:21 S8 12:12(5)|18:15 138  10.52(1) | 2011 116 1157(1) | 204 30 10:50 (1) | 21:50
6| 08:43 09:44 (8) | 08:07 11:15 (5) | 07:08 08:31 (3) | 06:55 10:01 (1) | 05:43 10:24 (1) | 05:08
16:29 157 12:27(7)(17:23 56 1211(5)|18:17 139 10:52(1) 20113 115 11:56(1) | 21:06 21 10:45(1) | 2151
7| 08:43 09:46 (8) | 08:05 11:17 (5) | 07:06 08:34 ﬂ 05:52 10:01 (1) | 05:48 10:31 (1) | 05:07
16:31 155 1227(7)[17:35 54 1211(5)|18:18 140 10:54(1) | 2005 114 5 10:36(1) | 21:52
8| 08:42 09:46 (8) | 08:03 11:18 (5) | 07:04 08:33 (3) | 06:50 05:06
16:32 153 1225(7) (1227 52 12:00(5)|18:20 142 10:55(1) (2016 113 21:53
9| 08:42 09:46 (8) | 08:02 11:19 (5) | 07:01 08:33 (3) | 06:48 05:06
1633 151 12:24(7)17:29 49 12:08(5) | 18:22 143 10:56(1) [ 2008 111 21.56
10| 08:41 09:46 (8) | 08:00 11:21 (5) | 06:59 08:34 (3) | 06:45 05:05
1635 145 1221(7)[17:31 46 1207(5) | 18:24 144 10:58(1) | 2020 110 21:55
11 | 08:40 09:48 (8) | 07:58 11:23 (5) | 06:57 08:33 (3) | 06:43 05:05
16:36 135 1210(5) 1733 42 1205(5) | 18:26 145 10:58(1) | 2002 109 21:55
12 | 08:40 :49 (8) | 07:56 11:24 (5) | 06:54 08:34 (3) | D6:41 05:05
1638 135 12:11(5) (1735 38 12:02(5)|18:28 145 10:59(1) | 2024 108 21:56
13| 08:39 09:49 (8) | 07:54 11:26 (5) | 06:52 08:34 (3) | 06138 05:04
16:39 134 12:41(5)[17:37 33 1159(5)| 18:30 145 10:59(1) | 20025 106 21:57
14| 08:38 09:50 (8) | 07:52 08:58 (3) | 06:50 08:35 (3) | 06:36 05:04
1641 134 12:12(5)[17:38 43 11:56(5) | 18:31 145 11:00(1) | 2027 104 21:57
15| 08:37 09:51 () | 07:50 08:54 (3) | 06:47 08:36 (3) | 06:34 05:04
1643 131 1202(5) (1740 42 13:52(5)|18:33 145 11:01(1)]20:229 103 21:58
16| 08:36 09:52 (8) | 07:48 08:51 53) 06:45 08:36 (3) | 06:32 05:04 07:23 (2)
1644 130 12:13(5) (1742 30 09:21(3)|18:35 145 11:01(1)|20:31 100 2059 1 07:24(2)
17| 08:35 09:52 (8) | 07:46 08:49 (3) | 06:42 08:37 (3) | 06:29 05:04 07:19 (2)
1646 129 12:13(5) 174 34 09:23(3)|18:37 145 11:02(1)|20::2 98 2159 9 07:28(2)
18 | 08:34 09:54 (8) | 07:44 08:47 (3) | 06:40 ©8:38 (3) | 06:27 05:03 07:18 (2)
1648 125 12:13(5)[17:46 38 09:25(3) | 18:39 144 11:02{1) | 204 95 2159 12 07:30
19| 08:33 09:55 (8) | 07:42 08:46 (3) | 06:38 08:32 (3) | 06:25 05:04 07:17 (2)
1649 123 12:14(5)[17:48 41 0927(3) | 18:40 144 11:03(1) | 20:36 94 200 14 07:31(2)
0| o8:32 09:57 (8) | 07:40 08:43 (3) | 06:35 08:41 (3) | 06:23 05:04 07:17 (2)
16:51 119 12:14(5) [ 17:50 44 09:27 (%) | 1842 142 11:03(1) | 2038 91 200 14 07:31(2)
210831 05:59 (8) | 07:37 08:42 (3) | 06:33 08:43 (3) | 06:20 05:04 07:18 (2)
16:53 113 12:14(5) [17:52 47 09:29(3)| 1844 140 11:03(1) (2040 88 2:00 M4 07:32(2)
22 | 08:30 1ooz§a) 07:35 08:41 (3) | 06:31 ©8:46 (3) | 06:18 05:04 07:18 (2)
16:55 108 12:15(5) | 17:54 49 09:30(3) | 18:46 137 11:03(1) [ 20141 85 201 14 RQ)
23 | 08:29 10:25 (6) | 07:33 08:40 (3) | 06:28 08:43 (3) | 06:16 05:04 07:18 (2)
1656 99 12:14(5)|17:56 74 10:23(1)| 1848 130 11:03(1) | 2043 82 201 14 07:32(2)
24| 08:27 10:27 (6) | 07:31 06:39 (3) | 06:26 09:07 (1) | 06114 05:04 07:19 (2)
16:58 96 12:15(5)|17:58 87 10:28(1)| 1849 116 11:03(1)| 2045 79 2:01 12 07:31(2)
25| 08:26 10:28 (6) | 07:29 08:38 (3) | 06:23 09:07 (1) | 06:12 05:05 07:21 (2)
17:00 94 12:15(5)|18:00 98 10:33(1) | 18:51 116 11:03(1) | 2047 76 22:00 10 07:31(2)
26| 0825 10:30 (6) | 07:27 08:38 (3) | 06:21 09:05 (1) | 06:10 05:05 07:23 (2)
17:02 90 12:15(5)|18:02 105 10:36(1)|18:53 118 11:03{1) | 2048 73 2:00 5 07:28(2)
27| 08:23 10:32 (6) | 07:24 08:37 (3) | 06:19 09:05 (1) | 06:07 05:06
17:04 86 12:15(5)|18:03 134 10:40(1) | 18:55 118  11:03(1) | 2050 69 22:01
28| 08:22 10:35 (6) | 07:22 08:36 (3) | 06:16 ©9:04 (1) | 06:05 05:06
17:06 81 12:16(5) | 18:05 118 10:41(1)] 18:57 118 11:02(1) | 20:52 65 22.01
29| 08:20 10:39 (6) 07:14 10:04 (1) | 06:03 05:07
1707 72 1215(5) 19:58 118 12102(1) | 2054 62 22:01
30 | 08:19 11:10 (5) 07:11 10:04 (1) | 06:01 05:07
1709 65 12:15(5) 2000 118 12:02(1)|20:5% 58 22:00
31| 08:17 11:11 (5) 07:09 10:03 (1)
1711 84 12:15(8) 2002 18 12:01(1)
Sonnenscheinstunden | 254 s 367 418 490 505
astr.max mogh Beschattung 3814 1637 4163 2891 237 19
Red Sonnenscheinwahrsch, 017 026 027 037 043 033
Reduktion Betriebsdauer 097 0.97 097 0.97 097 0.97
Raduktion Windrichtung 058 0.58 056 055 055 0.71
Gesamts Reduktion 008 0.14 0.14 0.19 023 02
Met.wahrsch.Beschattung 355 pzc] 596 563 54 26
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {S5:MM) Sch anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 ) 43 \Nlﬂdl’ﬁﬂ.
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1
Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: R - 1018

Annahmen fiir Schattenwurfberechnung :;n Fe; : Ma: Al* ;m it ?u("""‘“f“‘ “g‘;"‘ss:p""‘o"z’"m [ngﬂ

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 827 582 8,462

Star s digkeit: Startwindg aus Leistungskennlinie
|August | September | Oktober | November | Dezember
1 05:46 06:39 10:00 (1) | 07:30 09:13(3) | 07:27 10:49 (5) | 08:20 09:30 (8)
21126 20:22 109 11:49(1) [19:10 145 11:38(1) |17:01 47 11:36(5) | 1618 135 11:52(5)
2 05:48 06:40 09:59 (1) | 07:32 09:13 (3) | 07:29 10:48 (5) | 08:21 09:30 (8)
21:24 20:19 110 11:49(1) [19:07 144 13:37(1) | 16:59 49 1L37(5) | 16:18 144 12:04(7)
3 05:50 06:42 09:59 (1) | 07:34 09:12 (3) | 07:30 10:47 (5) | 08:23 09:30 (8)
21:23 20:17 111 11:50(1) [ 19:05 149 13:36(1) | 16:57 51 11:38(5) | 1647 151 12:08(7)
4 05:51 06:44 09:58 (1) | 07:36 09:10 (3) | 07:32 10:47 (5) | 08:24 09:30 (8)
21:21 20:15 113 1LS1(1) [19:02 149 11:34(1) [ 1655 54 1141(5) |16:16 152 12:09(7)
5 05:53 06:46 09:57 (1) | 07:37 09:10 (3) | 07:34 10:46 (5) | 08:26 09:31 (8)
21:19 20:12 114 (1) | 19:00 142 11:32(1) | 16:53 56  11:42(5) | 16:06 155 12,12 (7)
6 05:55 10:38 (1) | 06:47 07:39 09:10 (3) | 07:36 10:45 (5) | 08:27 09:31 (8)
2:47 13 10:51(1) [ 2010 145 [18:58 141 11:31(1) [16:52 58 11:43(5) [ 16:45 156 12113(7)
7 05:56 10:32 (1) | 06:49 | 07:41 09:10 (3) | 07:38 10:44 (5) | 08:28 09:32 (8)
21:15 24 10:56(1) | 20:07 116 [18:55 139 15:29(1) | 1650 59 11:43(5) [ 1615 157 12;15(7)
8 05:58 10:29 (1) | 06:51 | 07:43 09:09 (3) | 07:40 10:44 (5) | 08:30 09:32 (8)
21:13 32 11:01(1)]20:05 116 [18:53 139 11:28(1) [ 1648 60 11:44(5) [ 16:14 157 12:16(7)
9 06:00 10:27 (1) | 06:52 | 07:44 09:09 (3) | 07:42 10:43 (5) | 08:31 09:32 (8)
2112 38 11:05(1) | 20:03 117 [18:51 137 11:26(1) | 16:46 62 11:45(5) | 16:14 157 12:16(7)
06:01 10:24 (1) | 06:54 | 07:46 09:08 (3) | 07:44 10:43 (5) | 08:32 09:32 (8)
2110 44 11:08(1) | 20000 117 [18:48 135 11:23(1) 1645 62 11:45(5) | 1614 158 12117 (7)
06:03 10:22 (1) | 06:56 | 07:48 09:08 (3) | 07:45 10:42 (5) | 08:33 09:33 (8)
21:08 50 11:12(1)]19:58 118 [18:46 133 11:21(1) [16:43 64 11:46(5) | 16:14 159 12119(7)
06:05 10:20 (1) | 06:58 | 07:50 09:09 (3) | 07:47 10:42 (5) | 08:34 09:33 (8)
21:06 54 11:14(1)[19:55 118 [18:44 128 11:19(1) | 1641 65 11:47(5) | 1613 160 12:20(7)
06:06 10:19 (1) | 06:59 | 07:52 09:09 (3) | 07:49 10:10 (6) | 08:35 09:34 (8)
21:04 58 11:17(1) [19:53 118 j1841 123 11:16(1) [ 1640 73 11:47(5) | 1613 158 12:20(7)
06:08 10:16 (1) | 07:01 ] 07:53 09:09 (3) | 07:51 10:07 (6) | 08:36 09:34 (8)
2:01 63 11:19(1) | 19:51 118 [18:39 117 11:14(1) | 16:38 82  11:48(S) [ 16:13 160 12:21(7)
06:10 10:15 (1) | 07:03 | 07:55 09:09 (3) | 07:53 10:04 (6) | 08:37 09:35 (8)
20:59 67 11:22(1)]1948 118 118:37 112 1L:11(1) [16:37 87  1148(5) | 16:13 159 12:22(7)
06:11 10:14 (1) | 07:04 | 07:57 09:10 (3) | 07:55 10:03 (6) | 08:38 09:34 (8)
20:57 70 11:224(1) | 1946 117 [18:35 103 11:07(1) | 16:35 90 11:48(5) 1613 160 12:22(7)
06:13 10:13 (1) | 07:06 | 07:59 09:11 (3) | 07:56 10:02 (6) | 08:39 09:35 (8)
2:55 73 11:26(1) 1943 17 [18:32 93 11:03(1) |16:39 94  11:49(5) [ 16:14 160 12:23(7)
06:15 10:12 (1) | 07:08 | 08:01 09:11 (3) | 07:58 10:01 (6) | 08:40 09:36 (8)
20:53 76 11:28(1) 1941 117 [18:30 B4 10:59(1) |16:32 96 11:49(5) | 16:4 159 12:23(7)
06:16 10:10 (1) | 07:09 | 08:02 09:11 (3) | 08:00 10:00 (6) | 08:40 09:37 (8)
20:51 80 11:30(1) |19:39 117 [1828 68 10:51(1) [16:31 99 11:49(5) [ 1614 159 12:24(7)
06:18 10:09 (1) | 07:11 | 08:04 09:12 (3) | 08:02 09:36 (8
20:49 83 11:32(1) | 19:35 124 118:26 48 10:00(3) | 16:30 108 160 12:24
06:20 10:09 (1) | 07:13 | 08:06 09:13 (3) | 08:04 09:37 (a;
20:47 85 11:34(1)19:34 136 [18:24 46 09:59(3) |16:28 113 160 12:25(7
06:22 10:07 (1) | 07:15 | 08:08 09:14 (3) | 08:05 09:37 (8)
244 89 11:36(1) | 19:31 140 [18:21 43 09:57(3) | 16:27 120 160 12:35(7)
06:23 10:07 (1) | 07:16 | 08:10 09:15 (3) | 08:07 09:38 (8)
20:42 91 11:38(1)|19:29 142 | 18:19 41 09:56(3)116:26 123 160 12:26(7)
06:25 10:06 (1) | 07:18 | 08:12 09:17 (3) | 08:09 09:39 (8)
2040 94 11:40(1) | 19:26 143 [18:17 37 09:54(3) | 16:25 125 159 12:26(7)
06:27 10:05 (1) | 07:20 | 07:14 08:19 (3) | 08:10 09:39 (8)
20:38 95 11:40(1) [19:24 144 [17:15 33 08:52(3) | 16:24 129 159 12:26(7)
06:28 10:04 (1) | 07:22 | 07:15 08:21 (3) | 08:12 09:40 (8)
20035 98 1142(1) | 19:22 145 | 17:13 08:50 (3) | 16:23 130 160 12:28(7)
06:30 10:03 (1) | 07:23 |1 07:17 08:24 (3) | 08:14 09:40 (8)
20:33 100 11:43(1)[19:19 145 [17:11 42 11:22(5) [16:22 132 161 12:28(7)
06:32 10:02 (1) | 07:25 107:19 08:28 (3) | 08;15 09:30 (8) | 08:44 09:41 (8)
20:31 103 1145(1) | 19:17 145 [17:09 43 11:27(5) | 16:21 134 11:52(5) [ 16119 159 12:28(7)
06:34 10:02 (1) | 07:27 116 (3) | 07:21 10:55 (5) | 08:17 09:29 (8) | 08:44 09:41 (8)
20:29 104 11:46(1) [19:14 146 11:42(1) [17:07 35  11:30(5) [ 16:20 134 11:51(5) [16:20 159 12:28(7)
06:35 10:01 (1) | 07:28 09:14 (3) | 07:23 10:53 (5) | 08:18 09:30 (8) | 08:44 09:42 (8)
20:26 106 11:47(1) [ 19:12 146 10:40(1) [17:05 39 11:32(5) | 16:19 135 11:52(5) | 1621 159 12:28(7)
06:37 10:00 (1) | 07:25 10:51 (5) 08:44 09:42 (8)
20:24 108 11:48(1) [17:03 43 11:34(5) 16:22 160 12:29(7)
Sonnenscheinstunden | 508 457 382 | 330 82 238
astr,max.mogl Beschattung 1898 3752 I 2850 2691 | 4872
Red.Sonnenscheinwahrsch. 0.37 0.33 | 0.29 0.21 | 0.13
Reduktion Betriebsdauver 0.97 0,97 | 0.97 0.97 I 0.97
Reduktion Windrichtung 0.55 0,55 | 0.57 0.58 0.58
Gesamte Reduktion 0.20 0.18 | 0.16 | 0.12 | 0.07
Met.wahrsch. Beschattung 376 669 | 459 | 313 | 344
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {SS:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WndPRO 4.2.285 | EMO International A/S, Tel, +45 96 35 44 44, www.emd ok, windoro@emd.dk 23.03.2026 16:50 ) 44 \NlﬂdPnﬂ.
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1
Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: S - 1019

Annahmen fiir Schattenwurfberechnung :;n Fe; : Ma: gw Mm it ?u("""‘“;"‘ “&‘:“;’p""‘o"z’"m [E(f;"ﬂ

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star fs] digkeit: Startwindg aus Leistungskennlinie
| Februar |Marz |April
1 08:15 07:20 | 07:07 18:41 (20 19:35 (4) 19:37 (4,
17:13 18:07 | 20:04 38 19:19 (19; 34 20:09 (4) 21:09 (16
08:14 07:17 07:04 18:40 (20, 19:34 (4) 19:39 (4
17:15 18:09 20:05 37 19:17 (19, 35 20:09 (9) 53 21:10 (16]
08:12 07:15 07:02 18:40 (20, 19:34 (4) 19:39 (4
17:17 18:11 20:07 36 19:16 (20! 37 20:11 (%) 52 21:10(16]
08:10 07:13 06:59 18:41 (20, o
17:19 | 18:13 | 20:09 35 19:16 (20, 38
08:09 07:11 | 06:57 18:40 (20) | 05:51
17:21 18:15 | 20:11 35  19:15(20) | 21:04 40
08:07 07:08 06:55 18:41 (20) | 05:49
123 18:17 20:13 33 19:14(20) | 21:06 41
08:05 07:06 06:52 18:42 (20,
17:25 18:18 20:14 32 19:14 (20 L74
08:03 07:04 06:50 16:42 (20,
17:27 18:20 20:16 30 19:12(20 43
08:01 07:01 06:48 18:43 (20
17:29 18:22 | 20:18 40 19:48 (18, 43
08:00 06:59 | 06:45 18:44 (20
17:31 18:24 | 20:20 42 19:50 (18, 44
07:58 | 06:57 | 06:43 18:45 (20,
17:33 | 18:26 | 20:22 42 19:51 (18 4“4
07:56 | 06:54 | 06:41 18:47 (20,
17:35 18:28 | 20:23 40  19:52 (18] 4“4
07:54 06:52 | 06:38 18:51 (20!
17:36 18:29 | 20:25 35 19:53(18) 44
07:52 06:50 | 06:36 19:28 (18)
17:38 18:31 | 20:27 26 19:54 (18) 4
07:50 06:47 | 06:34 19:26 (18,
17:40 18:33 | 20:29 27 19:53 (18’ 44
07:48 06:45 | 06:31 19:26 (18,
17:92 18:35 | 20:31 28 19:54 (18 44
07:46 06:42 | 06:29 19:25 (18
17:44 18:37 | 20:32 29 19:54 (18, Ma
07:44 06:40 06:27 19:25 (18,
17:46 18:39 20:3¢ 29 19:54(18 43
07:41 06:38 06:25 19:25 (18,
17:48 18:40 20:36 29 19:54 (18 4 43
07:39 06:35 18:09 (19) | 06:23 19:26 (18] o
17:50 18:42 5 18:14(19) | 20:38 27 19:53 (18, s 42 &
07:37 06:33 18:01 (20) | 06:20 19:25 (18, 3 :f
17:52 18:44 15 18:18 (19) | 20:39 27 19:52 (18] . 41 £
07:35 06:30 17:55 (20) | 06:18 19:25 (18, % 2
17:54 18:46 25 18:20(19) | 20:41 26 19:51(18) | 21:32 41 ] g
07:33 06:28 17:51 (20) | 06:16 19:26 (18) | 05:22 - :
17:56 18:48 30 18:21(19) | 20:43 24 19:50(18) | 21:33 40 ) A
07:31 06:26 17:49 (20) | 06:14 19:27 (18) | 05:20 3 !
17:58 18:49 33 1B:22(19) | 20:45 22 19:49 (18) | 21:35 39 3 :f
07:29 06:23 17:47 (20) | 06:12 19:28 (18) | 05:19 3 0
18:00 18:51 35 18:22(19) | 20:47 24 19:55(4) | 21:36 46 L 3
07:26 06:21 17:46 (20) | 06:10 19:29 (18) | 05:18 i S
18:01 18:53 36 18:22(19) | 20148 32 20:01(4) | 21:38 48 y :
07:24 06:18 17:45 (20) | 06:07 19:31 (18) | 05:17 4 B
18:03 18:55 37 18:22(19) | 20:50 32 20:03 (4) | 21:39 S1  21:05(16) | 22:01 39 21:17 (18]
0722 065:16 17:43 (20) | 06:05 19:35 (4) | 05:06 19:52 (4.
18:05 18:57 39 18:22(19) [20:52 30 53 21:06(16) [ 22200 42 21:17 (16,
07:14 18:43 (20) | 06:03 3 19:36 (4) | 05:07 19:52 (4]
19:58 38 19:21(19) | 20:54 29 20:07 (4) | 21:42 52 21:07 (16) | 22:00 Q2 21:117(16)
07:11 18:41 (20) | 06:01 19:36 (4) | 05:13 19:36 (4) | 05:07 19:51 (4)
20:00 39 19:20(19) | 20:55 32 20:08 (4) | 21:43 5 21:08(16) | 22:00 43 21:17(16)
07:09 18:41 (20) | 05:12 19:37 (4)
20:02 39 19:220019) | 21:44 53 21:08(16)
275 367 | 418 490 505
371 | 948 1350 1300
027 | 0.37 0.43 033
0.97 | 0.97 0.97 097
0.67 | 0.64 0.60 0.59
Gesamte Reduktion | | 017 | 0.23 | 0.25 0.19
Met.wahrsch.Beschattung | | 64 | 215 | 335 242
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {SS:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) inuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 ) 45 \NlﬂdPRﬂ.
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1
Wind

Pt
2306_Papenburg

SHADOW - Kalender

Berechnung: GB Schattenrezeptor: S - 1019
Annahmen fiir Schattenwurfberechnung

e, el \
sonr

Lizwriziertnr Acronde:

I17-Wind

Robert-Koch-Str. 29
DE-25813 Husum

| GmbH & Co. KG

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

heinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]

Jan Feb Mar Apr Mai Jun
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 52.4 404 .'399 1,211 1,355 942 827 582 8,462

Jul Aug Sep Okt Nov Dez

Star fs] digkeit: Startwind aus L nlinie

[Jull |August [Septemb |Oktober | bet

1] 05:08 19:51 (4) | 05:46 19:40 (4) | 06:39 18:45 (20) | 07:30 | 07:26 08:20

22:00 44 21517 (16) | 21:26 44 20:24 (4) | 20:21 42 19:51(18) | 19:10 | 17:01 16:18

2| 0509 19:50 (4) | 05:48 19:40 (4) | 06:40 18:42 (20) | 07:32 | 07:28 08:21

21:59 46 21118 (16) | 21:24 44 20:24 (4) | 20:19 42 19148 (18) | 19:07 16:59 16:18

3| 05:09 19:49 (4) | 05:50 19:40 (4) | 06:42 18:41 (20) | 07:34 07:30 08:23

21:59 47 2117(16) |21:23 43 20:23(4) | 20:17 40 19:46 (18) | 19:05 16:57 16:47

4] 05:10 19:45 (4) | 05:51 19:40 (4) | 06:44 18:39 (20) | 07:35 07:32 08:24

21:59 48 21:17(16) | 21:21 43 20:23 (4) | 20:14 30 19:09 (20) | 19:02 | 16:55 | 16:16

5 H 19:49 (4) | 05:53 19:40 (4) | 06:46 18:38 (20) | 07:37 | 07:34 | 08:25

49 21:18 (16) | 21:19 42 20:22 (4) | 20:12 32 19:10(20) | 19:00 | 16:53 | 16:16

6 19:48 ( 05:55 19:41 (4) | 06:47 18:37 (20) | 07:39 07:36 | 08:27

51 21:8(16) | 21:17 41 20:22 (4) | 20:10 33 19:10(20) | 18:58 16:51 | 16:15

7 19:48 (4) | 05:56 19:41 (4) | 06:49 18:35 (20) | 07:41 07:38 | 08:28

50 21:18 (16) | 21:15 40 20:21 (4) | 20:07 35 19:;10 (20) | 18:55 16:50 16:15

8 19:48 (4) | 05:58 19:41 (4) | 06:51 18:35 (20) | 07:42 07:40 08:29

51 21:18(16) | 21113 40 20:21 (4) | 20:05 35 19:10(20) | 18:53 16:48 16:14

9 19:47 (4) | 06:00 19:41 (4) | 06:52 18:35 (20) | 07:44 07:41 08:31

52 2118(16) | 2111 39 20:20 (4) | 20:03 35 19:10(20) | 18:51 | 16:46 16:14

19:47 (4) | 06:01 19:42 (4) | 06:54 18:33 (20) | 07:46 | 07:43 08:32

53 21:18(16) | 21:09 37 20:19 (4) | 20:00 37 19:10(20) | 18:48 | 16:45 16:14

19:46 (4) | 06:03 19:43 (4) | 06:56 18:33 (20) | 07:48 | 07:45 08:33

53 21117 (16) | 21:07 36 20:19 (4) | 19:58 38 19:11(19) | 18:46 | 16:43 16:14

19:46 (4) | 06:05 19:44 (4) | 06:57 18:33 (20) | 07:50 | 07:47 08:34

53 2117(16) | 21:05 33 20:17(4) |19:55 39 19:12(19) | 18:44 | 16:41 16:13

19:45 (4) | 06:06 19:45 (4) | 06:59 18:33 (20) [ 07:51 | 07:49 08:35

53 21:6(16) | 21:03 31 20:16(4) | 19:53 38 19:11(19) | 1841 | 16:40 16:13

19:44 (4) | 06:08 19:46 (4) | 07:01 18:33 (20) | 07:53 | 07:51 08:36

53 21:16(16) | 21:01 28 20:14 (4) | 19:50 39 19:12(19) | 18:39 | 16:38 16:13

19:44.(4) | 0610 19:41 (18) | 07:03 18:33 (20) | 07:55 | 07:53 08:37

52 21:15(16) | 20:59 3 20:12 (4) | 19:48 39 19:12(19) | 18:37 | 16:37 16:13

19:43 (4) | 06:11 19:38 (18) | 07:04 18:33 (20) | 07:57 | 07:54 | 08:38

52 2114 (16) | 20:57 32 20:10 (4) | 19:96 38 19:11(19) | 18:35 | 16:35 | 16:13

19:43 (4) | 06:13 19:35 (18) | 07:06 18:34 (20) | 07:59 | 07:56 | 08:39

50 21:13 (16) | 20:55 n 20:06 (4) | 19:43 37 19:11(19) | 18:32 | 16:34 | 16:14

19:43 (4) | 06:15 19:34 (18) | 07:08 18:35 (20) | 08:00 | 07:58 | 08:39

48 21:12(16) | 20053 21 19:55(18) | 1941 35 19:10(19) | 18:30 | 16:32 | 16:14

19:42 (4) | 06:16 19:32 (18) | 07:09 18:35 (20) | 08:02 | 08:00 | 08:40

42 2008(16) | 2051 23 19:55(18) | 19:38 33  19:08(19) [ 18:28  |16:31 | 16:14

19:42 (4) | 06:18 19:31 (18) | 07:11 18:37 (20) | 08:04 | 08:02 | 08;41

39 20:21 (4) | 20:49 25 19:56(18) | 19:36 30 19:07(19) | 18:26 | 16:30 | 16:14

19:42 (4) | 06:20 19:31 (18) | 07:13 1840 (20) | 08:06 | 08:03 | 08:41

40 20:22 (4) | 20:46 26 19:57(18) | 19:34 26 19:06 (19) | 18:24 | 16:28 | 16:15

19:42 (9) | 06:22 19:29 (18) | 07:15 18:43 (20) | 08:08 | 08:05 | 0842

410 20:22 (4) | 20:44 27 19:56(18) | 19:31 20 19:03(19) | 18:24 | 16:27 | 16:15

19:41 (4) | 06:23 19:29 (18) | 07:16 18:52(19) | 08:10 | 08:07 | 08:42

41 20:22 (4) | 20042 28 19:57(18) | 19:29 8 19:00(19) | 18:19 116:26 | 16:16

19:41 (4) | 06:25 19:28 (18) | 07:18 08:41 | 08:08 | 08:43

42 20:23 (4) | 20:40 28 19:56(18) | 19:26 18:17 | 16:25 | 16:16

19:41 (4) | 06:27 19:28 (18) | 07:20 07:13 | 08:10 | 08:43

42 20:23 (4) | 20137 28 19:56(18) | 19:24 17115 | 16:24 | 16:17

19:40 (4) | 06:28 19:28 (18) | 07:21 07:15 | 08:12 | 08:43

43 20:23(4) [ 20:35 29 19:57 (18) | 19:22 17:13 |16:23 | 1618

19:40 {4) | 06:30 19:27 (18) | 07:23 07:17 | 08:13 | 08:44

44 20:24 (4) | 20:33 28 19:55(18) | 19:19 17:11 | 16:22 | 16:19

19:40 (4) | 06:32 19:28 (18) | 07:25 07:19 | 08:15 | 08:44

44 20:24(4) 2031 27 19:55(18) | 19:17 |17:09 1621 | 16:19

19:40 (4) | 06:34 19:28 (18) | 07:27 | 07:21 108:17 | 08:44

4“4 20:24 (4) | 20:28 27 19:55(18) | 19:14 17:07 | 16:20 | 16:20

19:40 {4) | 06:35 18:51 (20) | 07:28 07:23 | 06:18 | 08:44

44 20:24 (4 | 20026 35 19:53(18) | 19:12 17:05 | 16:19 | 16:21

19:40 (4) | 06:37 18:47 (20) 07:25 |} | 08:44

44 20:24 (4) | 20:24 40 19:52(18) 17:03 I | 16:22

| 457 382 330 | 262 | 238
astr,max.mogl Beschattung 1454 I 1027 | 781 | | |
nenscheinwahrsch. 0.34 0.37 | 0.33 | | |

Reduktion 0.97 | 0.97 | 0497 | |
Reduktion Wi 0.60 0.61 | 0.67 | |
Gesamte Reduktion 0.20 | 0.2 1 021 | | |
Met.wahrsch. Beschattung 288 | 226 | 168 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {SS:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) inuten mit Sch 2 kt (SS:MM) (WEA mit letztem Schatten)
WNdPRO 4.2.285 | EMD International A/S, Tal. +45 96 35 44 44, www.emd ok, windpro@emd. dk 23.03.2026 16:50 ) 46
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1
Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: T - 1020 — - 5
Sonr heinwahrscheinlichkeit ttlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung coziagloed Mai Jun Jul Aug A ~
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star fs] digkeit: Startwindg aus Leistungskennlinie
|Februar | Mérz | Aprit [Juni
1 08:15 07:20 | 07:06 18:58 (20) 19:51 (4) | 05:12 19:48 (4,
17:13 18:07 | 20:04 31 19:29(19) 2 20;13 (4) | 21:45 S0 21:11 (16]
08:14 07:17 07:04 18:56 (20) 19:49 (4) Lt 19:49 (4
17:15 18:09 20:05 32 19:28(19) 26 20:15 51 21112 (16
08:12 07:15 07:02 18:56 (20) | 05: 19:48 19:45 (4
17:17 18:11 20:07 32 19:28 (20) 29 20:17 50 21:12 (16]
08:10 07:13 06:59 18:55 (20) 19:47 19:50 (4;
17:19 | 18:13 | 20:09 33 19:28 (20) 3 20:18 S0 21:12 (16,
08:09 07:11 | 06:57 18:54 (20) 19:46 19:51 (4]
17:21 18:15 | 20:11 34 ¢ 32 20:18 49 21:13 (18]
08:07 07:08 06:55 19:45 19:51 (4]
123 18:17 20:13 A 34 20:19 49 21:13 (16
08:05 07:06 06:52 19:44 19:53 (4
17:25 18:18 20:14 34 35 20:19 47  21:14(16]
08:03 07:04 06:50 19144 19:53 (4
17:27 18:20 20:16 34 36 20:20 47 21:14 (16
08:01 07:01 06:48 19:43 19:54 (4
17:29 18:22 | 20:18 k> 37 20:20 47  2315(16)
07:59 06:59 | 06:45 19:42 19:54 (4
17:31 18:24 | 20:20 32 38 20:20 46 21315 (16]
07:58 | 06:57 | 06:43 19:42 19:55 (4
17:33 | 18:26 | 20:22 30 39 20:21 45 21:15(16)
07:56 | 06:54 | 06:41 19:42 19:56 (4
17:35 18:28 | 20:23 39 39 20:21 44 21:16 (16
07:54 06:52 | 06:38 19:42 19:57 (4
17:36 18:29 | 20:25 43 40 20:22 43 21:16 (16)
07:52 06:50 | 06:36 19:41 19:57 (4
17:38 18:31 | 20:27 43 4 2022 43 21:16(16
07:50 06:47 | 06:34 19:42 19:58 (4
17:40 18:33 | 20:29 43 40 20:22 41 21:16 (16
07:48 06:45 | 06:31 19:41 19:58 (4)
17:92 18:35 | 20:31 40 41 20:22 41 21:16 (16)
07:46 06:42 | 06:29 19:42 19:59 (4,
17:44 18:37 | 20:32 36 40 20122 41 21:17 (18]
07:44 06:40 06:27 19:41 19:59 (4
17:46 18:39 20:34 26 4 20021 41 21:17 (16
07:41 06:38 06:25 19:42 20:00 (4
17:48 18:40 20:36 7 8 40 20:22 40 21:17 (18]
07:39 06:35 06:23 o 19:42 20:00 (4
17:50 18:42 20:38 7 X 40 20:22 & 40 21117 (16
07:37 06:33 06:20 3 19:42 :f 20:01 (4
17:52 18:44 20:39 27 . 39 201 £ 40  21:18 (16
07:35 06:30 | 06:18 % 19:42 B 20:01 (4
17:54 18:46 | 20:41 27 20:00 (18) | 21:32 39 2021 8 40  21:18 (18]
07:33 06:28 | 06:16 19:33 (18) | 05:22 19:43 : 20:01 (4]
17:56 18:48 20:43 26 19:59(18) | 21:33 38 20:21 (9) & 40 21:1B(16
07:31 06:26 18:16 (19) | 06:14 19:34 (18) | 05:20 19:44 (4) ! 20:00 (4
17:58 18:49 8 1B:24(19) | 20:45 25  19:59 (18) | 21:35 Erd 20:21 (%) :f 41 21:8(1§
07:29 06:23 18:12 (19) | 06:12 19:34 (18) | 05:19 19:44 (4) S 20:01 (4
18:00 18:51 13 18:25(19) | 20047 24 19:58 (18) | 21:36 37 20:21 (4) | 22 a1 21:19(16
07:26 06:21 18:10 (19) | 06:10 19:35 (18) | 05:18 19:45 (4) S 20:01 (4
18:01 18:53 17 18:27(19) | 20:48 22 19:57 (18) | 21:38 43 21:04 (16) | 224 41 21119 (16,
07:24 06:18 18:08 (20) | 06:07 19:36 (18) | 05:17 19:45 (4) B 20:01 (4
18:03 18:55 21 18:29(19) | 20:50 20 21:39 46 21:06 (16) | 22:01 41 21:1% (18
0722 065:16 18:04 (20) | 06:05 19:46 (4) | 05:06 20:00 (4]
18:05 18:57 25 18:29(19) [20:52 17 48 21:08(16) [ 22:00 43 21:19 (16
07:14 19:02 (20) | 06:03 ] 3 19:46 (4) | 05:07 20:00 (4
19:58 28 19:30 (19) | 20:54 26 20:08 (4) | 21:42 50 21:09(16) | 22:00 4 21:20 (16)
07:11 19:00 (20) | 06:01 19:41 (18) | 05:13 19:47 (4) | 05:07 19:59 (4)
20:00 29 19:29(19) | 20:55 7 20:11 (4) | 21:43 49 21:09 (16) | 22:00 44 21:19(16)
07:09 18:59 (20) | 05:12 19:47 (4)
20:02 30 19:229(19) | 21:44 51 21:10(16)
275 367 | 418 490 505
171 | 923 1197 1320
027 | 0.37 0.43 033
0.97 | 0.97 0.97 097
0.66 | 0,64 0.60 0.59
Gesamte Reduktion | | 0.17 | 0.23 | 0.25 0.19
Met.wahrsch.Beschattung | | 29 | 209 | 298 246
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {SS:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) inuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WndPRO 4.2.285 | EMO International A/S, Tel, +45 96 35 44 44, www.emd ok, windoro@emd.dk 23.03.2026 16:50 ) 47 \NlﬂdPRU.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: T - 1020

Sonnenscheinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star geschwindigkeit: Startwindg aus Leistungskennlinie
[Jull |August | b 1 | t
1] 05:08 20:00 (4) | 05:46 19:52 (4) | 06:39 18:54 (20) | 07:30 | 07:26
3 S 4 19:24(20) | 19:10 | 17:01
2 - < 18:52 (20) | 07:32 07:28
3 t 19:24 (20) | 19:07 16:59
3 : 3 g 18:52 (20) | 07:34 07:30
3 3 4 19:24 (20) | 19:05 16:57
4 8 2 2 18:50 (20) | 07:35 07:32
7 3 3 19:24 (20) | 19:02 | 16:55
5 : 5 3 18:50 (20) | 07:37 07:34
& 3 ¢ 19:24 (20) | 19:00 16:53
6 158 ( :55 : 18:50 (20) | 07:39 07:36
3 b : 19:24 (20) | 18:58 16:51
7 2 1 o 18:49 (20) | 07:41 07:38
4 L 3 19:23 (20) | 18:55 16:50
8 L 3 3 18:49 (20) | 07:42 07:40
g ¥ 4 19:23 (20) | 18:53 16:48
9 8 3 i 18:50 (20} | 07:44 07:41
3 $ 20:03 19:22 (20) | 18:51 16:46
19:57 (4) | 06:01 06:54 18:49 (20) | 07:46 07:43
51 21:20(16) | 21:09 20:00 19:21 (20) | 18:48 16:45
19:56 (4) | 06:03 06:56 18:50 (20) | 07:48 07:45
51 21:19 (16) | 21:07 19:58 19:21(19) | 18:46 16:43
19:56 (4) | 06:05 06:57 18:51 (20) | 07:50 07:47
50 21:19 (16) | 21:05 19:55 19:21 (19) | 18:44 16:41
19:55 (4) | 06:06 06:59 18:51 (20) | 07:51 07:49
51 21::8(16) | 21:03 19:53 19:20 (19) | 18:41 16:40
19:55 (4) | 06:08 07:01 18:52 (20) | 07:53 07:51
50 21:18(16) | 21:01 19:50 28 19:20(19) | 18:39 16:38
19:54 (4) | 06:10 07:03 18;54 (20) | 07:55 07:53
49 21:17 (18) | 20:59 19:48 25 19:19(19) | 18:37 16:37
19:54 (4) | 06:11 07:04 18:56 (20) | 07:57 07:54
47 21115 (16) | 20:57 19:46 22 19:18(19) | 18:35 16:35
19:53 (4) | 06:13 07:06 18:59 (19) | 07:59 07:56
46 21:14(16) | 20:55 19:43 17 19:16(19) | 18:32 16:34
19:54 (4) | 06:15 07:08 19:00 (19) | 08:00 07:58
40 21:12(16) | 20:53 19:41 14 19:14 (19) | 18:30 16:32
19:53 (4) | 06:16 07:09 19:02 (19) | 08:02 08:00
37 20:30 (4) | 20:51 19:38 9 19:11(19) | 18:28 16:31
19:53 (4) | 06:18 07:11 | 08:04 08:02
38 20:31 (4) | 20:49 19:36 | 18:26 16:30
19:53 (4) | 06:20 07:13 | 08:06 08:03
3% 20:32 (4) | 20:46 19:34 | 18:24 16:28
19:53 (4) | 06:22 07:15 | 08:08 08:05
39 20:32 (4) | 20:44 19:31 {18:21 16:27
19:52 (4) | 06:23 07:16 | 08:10 08:07
39 20:31 (4) | 20:42 19:29 | 18:19 16:26
19:53 (4) | 06:25 07:18 | 08:11 08:08
39 20:32 (4) | 20:40 19:26 | 18117 16:25
19:52 (4) | 06:27 07:20 | 07:13 08:10
40 20:32 (4) | 20137 19:24 | 17:15 16:24
19:52 (4) | 06:28 | 07:21 | 07:15 08:12
40 20:32(4) | 20:35 | 19:22 | 17:13 16:23
19:52 (4) | 06:30 | 07:23 | 07:17 08:13
20:32 4; | 20:33 19:19 | 17:11 16:22
19:52 (4) | 06:32 07:25 | 07:19 08:15
2032 (4) | 20:31 19:17 | 17:09 16:21
19:52 (4) | 06:34 07:27 | 07:21 08:17
20:32 (4) | 20:28 19:14 | 17:07 16:20
19:52 (4) | 06:35 07:28 | 07:23 08:18
20:32 (4 | 20026 19:12 | 17:05 16:19
19:53 (4) | 06:37 | 07:25
20:32 (4) | 20:24 39 19:54 (18) | 17:03 |
| 457 | 330 | 262
| 964 533 |
0.37 033 |
| 0.97 0.97 |
0.61 0.66 |
| 0.22 | 021 | |
| 213 | 113 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 ) 48 \NlﬂdPRﬂ.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender
Berechnung: GB Schattenrezeptor: U - 1021 s —_
Sonr hei hrscheinlichkeit nNenstun EELDEI
Annahmen fiir Schattenwurfberechnung Jan Feb Mir Apr Mai Jun i Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 B27 582 8,462
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Februar |M&rz  [April | Mai |Juni

1 08:16 | 07:20 [ 07:07 06:50 (24) | 05:12 06:10 (25)
17:13 18:07 | 20:04 07:05(249) | 21:46 19 06:29 (25)
08:14  [07:18 | 07:04 06:53 (24) | 05:11 06:12 (25)
1745 |[18:09 | 20:06 07:04 (24) | 21:47 17 06:29(25)
08:12 | 07:15 | 07:02 06:57 (24) | 05:10 06:12 (25)
1717|1811 20:08 06:59 (24) [ 21:48 16  06:28 (25)
08:11 0713 |07:00 05:09 06:13 (25)
17:19 1813 | 20:09 2149 14 06:27(25)
08:09 0711 | 06:57 05:08 06:14 (25)
17:21 18:45 | 20011 2050 13 06:27 (25)
08:07 | 07:08 | 0655 05:08 06:15 (25)
17:23 18:47 | 20:13 2051 11 06:26 (25)
08:05 | 07:06 | 06:52 05:07 06:17 (25)
17:25 | 18:19 | 20:15 U529 06:26(25)
08:04 | 07:04 | 06:50 06:14 (25) | 05:06 06:18 (25)
1727 | 18: 20:16 06:24 (25) | 21:53 6  06:24(25)
08:02 | 07:02 | 06:48 06:12 (25) | 05:06 06:20 (25)
17:29 1822|2018 06:26 (25) | 21:54 3 06:23(25)
08:00 [06:59 | 06:45 06:10 (25) | 05:05
17:31 1824 |20:20 06:27 (25) | 21:55
07:58 | 06:57 | 06:43 06:09 (25) | 05:05
17:33 (1826  |20:22 06:29 (25) | 21:56
07:56 | 06:54 | 06:41 06:08 (25) | 05:05
17:35 18:28 | 20:24 06:29 (25) | 21:56
07:54  [0&:52 | 06:38 06:08 (25) | 05:04
17:37 18:30 | 20:25 06:30 (25) | 21:57
07:52 | 06:50 | 06:36 06:07 (25) | 05:04
17:39 | 18:31 20:27 06:30 (25) | 21:58
07:50 | 06:47 | 06:34 06:07 (25) | 05:04
17:40  [18:33 | 20:29 06:31 (25)

06:05 (25)

g

&

8
BEGNRN

07:48 06:45 06:32 06:56 (24) 06:06 (25) |
17:42 18:35 20:31 9 07:05 (24) 06:31 (25) |
07:46 06:43 06:29 06:54 (24)
17:44 18:37 20:33 14 07:08 (24) 06:32 (25)
07:44 06:40 06:27 06:52 (24
17:46 18:39 20034 17 07:09 (24 06:31 (25) | 22
07:42 06:38 06:25 06:51 (24 06:06 (25) | 05:
17:48 18:41 20:36 20 07:11(24 06:32 (25) | 22:00
07:40 06:35 06:23 06:50 (24 06:06 (25) | 05:04
17:50 18:42 20:38 21 07:11 (24 06:32 (25) | 22:00
07:38 06:33 06:20 06:49 (24 06:05 (25) | 05;
17:52 18:44 20:40 23 07:32(24 06:31 (25) | 22:01
07:35 | 06:31 06:18 06:48 (24 06:06 (25) | 05:04
17:54 18:46 2041 23 07:11 (24, 06:31 (25) | 22:01
07:33 06:28 06:16 06:47 (24 06:06 (25) | 05:04
17:56 18:48 20043 24 07:11(24 06:32 (25) | 22:01
07:31 06:26 06:14 06:47 (24 06:07 (25) | 05:04
17:58 18:50 2:45 24 07:11(24 06:32 (25) | 22:01
07:29 06:23 06:12 06:47 (24 06:07 (25) | 05:05
18:00 18:51 20047 24 07:11(24 06:32 (25) | 22:01
07:27 06:21 06:10 06:47 (24 06:08 (25) | 05:05
18:02 18:53 20! 23 07:10 (24 06:31 (25) | 22:01
07:24 06:19 06:08 06:47 (24) 06:08 (25) | 05:06
18:04 18:55 20:50 23 07:10 (24 06:31 (25) | 22:01
07:22 06:16 06:05 06:48 (24 06:08 (25) | 05:06
18:05 18:57 20052 21 07:09 (24, 06:31 (25) | 22:01
07:14 06:03 06:48 (24 06:09 (25) | 05:07
19:59 20:54 20 07:08 (24) 06:30 (25) | 22:01
07:11 06:01 06:49 (24) 06:09 (25) | 05:07
20:00 20:56 18 07:07 (24) 06:30 (25) | 22:00
07:09 06:10 (25)
20:02 06:29 (25)
275 367 418 505
304 108
0.37 0.33
0.97 0.97
0.68 on
Gesamte Reduktion | | | 0.24 0.22
Met.wahrsch.Baschattung | | | 74 24
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 ) 49 \NlﬂdPRﬂ.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender
Berechnung: GB Schattenrezeptor: U - 1021
Annahmen fiir Schattenwurfberechnung

Lisenzwrine Acveundes

I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29

DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285

el \

Sonr heinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1211 1,355 942 827 582 8,462

Star o 9 Start aus L nlinie
| August |Sep |
1 | 05:46 06:19 (25) | 06:39 | 07:30 08:20
| 21:26 20 06:39(25) | 20:22 | 19:10 16:18
2 | 05:48 06:20 (25) | 06:41 | 07:32 08:22
| 21:25 19 06:39 (25) | 20:19 | 19:07 16:18
3 | 05: 50 06:21 (25) | 06:42 107:34 08:23
|21 16  06:37 (25) | 20:17 | 19:05 16:17
4 06:24 (25) | 05 06:23 (25) | 06:44 | 07:36 08:24
5 06:29(25) | 21:2 13 06:36 (25) | 20:15 | 19:03 16:16
5 06:23 (25, IUS 06:25 (25) | 06:46 | 07:37 08:26
8 06:31(25) | 21:19 7 06:32(25) | 20:12 | 19:00 16:16
6 06:22 (25) | 05:55 06:47 107:39 08:27
10 06:32(25) | 21:17 20:10 | 18:58 16:15
7 06:21 (25) | 05:56 06:49 | 07:41 08:28
12 06:33(25) | 21:15 20:08 | 18:55 16:15
8 06:21 (25) | 05:58 06:51 | 07:43 08:30
13 06:34 (25) | 21:14 20:05  |18:53 16:14
9 06:20 (25) | 06:00 06:52 | 07:44 08:31
15 06:35(25) | 21112 20:03 | 18:51 16:14
06:20 (25) | 06:01 07:03 (24) | 06:54 | 07:46 08:32
16 06:36 (25) | 21:10 7 07:10(24) | 20:00 | 18:48 16:14
06:19 (25) | 06:03 07:01 (24) | 06:56 | 07:48 08:33
18 06:37 (25) | 21:08 12 07:13 (24) | 19:58 | 18:46 16:14
06:19 (25) | 06:05 06:58 (24) | 06:58 1 07:50 08:34
19 06:38 (25) | 21:06 16 07:14 (24) | 19:56 | 18:44 16:13
06:18 (25) | 06:06 06:57 (24) | 06:53 | 07:52 08:35
20 06:38 (25) | 21:04 18 07:15(24) | 19:53 | 18:42 16:13
06:18 (25) | 06:08 06:57 (24) | 07:01 | 07:53 08:36
21 06:39 (25) | 21:02 20 07:47(24) | 19:51 | 18:39 16:13
06:17 (25) | 06:10 06:55 (24) | 07:03 | 07:55 08:37
22 06:39 (25) | 20:59 22 07:17(24) | 19:48 | 18:37 16:13
06:17 (25) | 06:11 06:55 (24) | 07:04 107:57 08:38
23 0G40 (25) | 20:57 22 07:17(24) | 19:46 | 18:35 16:13
06:17 (25) | 06:13 06:54 (24) | 07:06 | 07:59 08:39
24 06:41(25) | 20:55 23 07:17(24) | 19:43 | 18:32 16:14
06:17 (25) | 06:15 06:54 (24) | 07:08 108:01 08:40
24 06:41(25)|2:53 23 07:17(24) | 19:41 | 18:30 16:14
06:16 (25) | 06:17 06:54 (24) | 07:10 | 08:03 08:40
25 06:41(25)|20:51 24 07:18(24) | 19:39 | 18:28 16:14
06:16 (25) | 06:18 06:53 (24) | 07:11 | 08:04 08:41
25 06:41(25) | 20049 24 07:17(24) | 19:35 | 18:26 16:14
06:17 (25) | 06:20 06:53 (24) | 07:13 | 08:06 08:42
25 06:42(25) | 20:47 24 07:17(24) | 19:34 118:24 16:15
06:16 (25) | 06:22 06:53 (24) | 07:15 | 08:08 08:42
26 06:42 (25) | 20:44 22 07:15(24) | 19:31 |18:21 16:15
06:16 (25) | 06:23 06:54 (24) | 07:16 | 08:10 08:43
26 06:42(25) | 20:42 21 07:15(24) | 19:29 | 18:19 16:16
06:16 (25) | 06:25 06:55 (24) | 07:18 | 08:12 08:43
26 06:42 (25) | 20:40 19 07:14(24) | 19:27 | 18:17 16:16
06:16 (25) | 06:27 06:55 (24) | 07:20 | 07:14 08:44
26 06:42(25) | 20138 17 07:12(24) | 19:24 | 17:15 16:17
06:16 (25) | 06:29 06:57 (24) | 07:22 107:15 08:44
26 06:42(25) [20:35 14 07:11(24) [19:22 | 17:13 16:18
06:17 (25) | 06:30 06559 (24) | 07:23 107:17 08:494
25 06:42(25) | 20:33 9 07:08 (24) | 19:19 117:11 16:19
06:17 (25) | 06:32 07:25 | 07:19 08:44
24 0641 (25) | 20:31 19:17 | 17:09 16:19
06:17 (25) | 06:34 07:27 107:21 : 08:44
| 24 06:41 (25) | 20:29 19:14 | 17:07 16:20 16:20
| 06:17 (25) | 06:35 07:29 | 07:23 08:19 08:45
| 23 D6:40 (25) | 20:26 19:12 | 17:05 16:19 16:21
| 06:19 (25) | 06:37 | 07:25 08:45
| 21 06:40 (25) | 20:24 117:03 16:22
| | 457 382 | 330 262 238
.mogl,Bescl | 572 | 412 |
L Sonnenscheinwahrsch. | 0.34 | 0.37 |
Reduktion Betriebsdauer | 0.97 | 0.97 |
Reduktion Windrichtung | 0.71 | 0.69 |
Gesamte Reduktion | 0.24 | 0.25 | 1 |
Met.wahrsch.Baschattung | 135 | 102 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch 2 (55:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 50 \NlﬂdPRﬂ.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: V - 1022

Sonnenscheinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 B27 582 8,462
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Februar |M&rz  [April | Mai |Juni

1 08:16 07:20 07:07 06:44 (24) | 05:12 06:04 (25)
17:13 18:07 20:04 20 07:04(29) | 21:46 23 06:27(25)
08:14 07:18 07:04 06:46 (24) | 05:11 06:06 (25)
17:15 18:09 20:06 18 07:04(24) | 21:47 21 06:27 (25)
08:12 07:15 07:02 06:47 (24) | 05:10 06:06 (25)
17:17 18:11 20:08 15 07:02(29) [21:48 21 D6:27 (25)
08:11 07:13 07:00 06:48 05:08 06:06 (25)
17:19 | 18:13 20:09 12 07:00(24) | 21:49 20 06:26 (25)
08:09 07:11 06:57 06:51 (24) | 05:08 06:07 (25)
17:21 18:15 20:11 6 06:57(24) | 21:50 20 0627 (25)
08:07 07:08 06:55 05:08 06:07 (25)
17:23 18:17 20:13 251 19 06126 (25)
08:05 07:06 06:52 05:07 06:08 (25)
17:25 18:19 20:15 21:52. 18 06:26(25)
08:04 07:04 06:50 05:06 06:08 (25)
17:27 18:. 20:16 2:53 17 06:25(25)
08:02 07:02 06:48 05:06 05:10 (25)
17:29 18:22 20:18 254 16 06:26 (25)
08:00 06:59 06:45 06:11 (25) | 05:05 06:10 (25)
17:31 18:24 20:20 7 06:18(25) [ 21:55 15 06:25(25)
07:58 | 06:57 06:43 06:08 (25) | 05:05 06:10 (25)
17:33 | 18:26 20:22 12 06:21(25) | 21:56 15 06:25(25)
07:56 | 06:54 06:41 06:07 (25) | 05:05 06:11 (25)
17:35 18:28 20:24 15 06:22(25) | 21:56 14 06:25 (25)
07:54 06:52 06:38 06:06 (25) | 05:04 06:12 (25)
17:37 18:30 20:25 18 06:24(25) | 21:57 13 06:25(25)
07:52 06:50 06:36 06:05 (25) | 05:04 06:12 (25)
17:39 18:31 20127 19 06:24(25) | 21:58 12 05:24 (25)
07:50 06:47 06:34 06:04 (25) | 05:04 06:13 (25)
17:40 18:33 20:29 22 06:26(25)| 21:58 10 06:23 (25)
07:48 06:45 06:32 06:03 (25) | 05:04 06:14 (25)
17:92 18:35 20:31 23 06:26(25) | 21:59 9 06:23(25)
07:46 06:43 06:29 06:03 (25) | 05:04 06:14 (25)
17:44 18:37 20:33 24 06:27(25) | 21:59 06:23 (25)
07:44 06:40 06:27 06:52 (24 06:02 (25) | 05:04 06:15 (25)
17:46 18:39 20:34 10 07:02 (24 25 06:27 (25) | 22:00 B 06:23(25)
07:42 06:38 06:25 06:50 (24 06:02 (25) | 05:04 06:15 (25)
17:48 18:41 20:36 14 07:04 (24 5 06:27(25) | 22:00 B 06:23(25)
07:40 06:35 06:23 06:48 (24 06:02 (25) | 05:04 06:15 (25
17:50 18:42 20:38 18 07:06 (24 26 06:28(25) | 22:00 8 06:23(25
07:38 06:33 06:20 06:47 (24 06:01 (25) | 05 05:16 (25)
17:52 18:44 20:40 20 07:07 (24 2% 06:27 (25) | 22:01 8 06:24(25)
07:35 | 06:31 06:18 06:45 (24 06:02 (25) | 05:04 06:16 (25)
17:54 18:46 20041 21 07:06 (24, 26 06:28(25) | 22:01 8 06:24 (25)
07:33 06:28 06:16 06:44 (24 06:02 (25) | 05:04 06:16 (25)
17:56 18:48 20043 23 07:07(24 26 06:28(25) | 22:01 8 06:24 (25)
07:31 06:26 06:14 06:44 (24 06:02 (25) | 05:04 06:16 (25)
17:58 18:50 2:45 23 07:07 (24 26 06:28(25) | 22:01 8 06:24(25)
07:29 06:23 06:12 06:43 (24 06:02 (25) | 05:05 06:16 (25)
18:00 18:51 20047 24 07:07 (24 26 06:28 (25) | 22:01 9 06:25(25)
07:27 06:21 06:10 06:43 (24 06:03 (25) | 05:05 06:16 {25)
18:02 18:53 20! 24 07:07 (24 25 06:28(25) | 22:01 9 08:25(25)
07:24 06:19 06:08 06:43 (24) 06:03 (25) | 05:06 06:16 (25)
18:04 18:55 20:50 24 07:07 (24 25 06:28(25) | 22:01 10  06:26 (25)
07:22 06:16 06:05 06:43 (24 06:03 (25) | 05:06 06:15 (25)
18:05 18:57 20052 23 07:06 (24, 25 06:28(25) | 22:01 12 06:27 (25)

07:14 06:03 06:43 (24 06:04 (25) | 05:07 06:16 (25)
19:59 20:54 23 07:06 (24) 24 06:28(25)|22:01 12 06:28(25)
07:11 06:01 06:44 (24) 06:04 (25) | 05:07 06:15 (25)
20:00 20:56 21 07:05(24) 24 06:28(25)|22:00 13 06:28 (25)
07:09 06:04 (25)
20:02 23 06:27 (25)
275 367 418 505
268 563 393
0.37 0.43 0.33
0.97 0.97 0.97
0.68 0.71 07
Gesamte Reduktion | | | 0.24 0.29 0.22
Met.wahrsch.Baschattung | | | &5 165 88
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 51 \NlﬂdPRﬂ.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender

Berechnung: GB Schattenrezeptor: V - 1022

Annahmen fiir Schattenwurfberechnung

Lisenzwrine Acveundes

I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29

DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285

el \

Sonr heinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe

324 461 479 756 524 404 599 1,211 1,355 942 827 582 8462
Startwindgeschwindigkei rtwindgeschw. aus Lei kennlinie
| August |Sep |
1 06:15 (25) | 05:46 06:18 (25) | 06:39 | 07:30 08:20
14 06:29 (25) | 21:26 14 06:32(25) | 20:22 | 19:10 16:18
2 06:15 (25) | 05:48 06:20 (25) | 06:41 | 07:32 08:22
15 06:30 (25) | 21:25 11 06:31(25) | 20:19 | 19:07 16:18
3 06:15 (25) | 05:50 06:42 107:34 08:23
16 05631 525) | 21:23 20:17 | 19:05 16:17
4 06:14 (25) | 05:51 06:44 | 07:36 08:24
17 06:31(25) | 21:21 20:15 | 19:03 16:16
5 06:14 (25) | 05:53 06:46 | 07:37 08:26
17 06:31(25) | 21:19 20:12 | 19:00 16:16
6 06:14 (25) | 05:55 06:47 107:39 08:27
18 06:32 (25) | 21:17 20:10 | 18:58 16:15
7 06:14 (25) | 05:56 06:49 | 07:41 08:28
19 06:33(25) | 21:15 20:08 | 18:55 16:15
8 06:13 (25) | 05:58 06:59 (24) | 06:51 | 07:43 08:30
21 06:34 (25) | 21:34 9  07:08 (29) | 20:05 | 18:53 16:14
9 06:13 (25) | 06:00 06:57 (24) | 06:52 | 07:44 08:31
21 06:34 (25) | 21:12 13 07:10 (24) | 20:03 | 18:51 16:14
06:13 (25) | 06:01 06:55 (24) | 06:54 | 07:46 08:32
22 06:35(25) | 21:30 16 07:11(24) | 20:00 | 18:48 16:14
06:13 (25) | 06:03 06:54 (24) | 06:56 | 07:48 08:33
22 06:35(25) | 21:08 19 07:13 (24) | 19:58 | 18:46 16:14
06:13 (25) | 06:05 06:52 (24) | 06:58 1 07:50 08:34
23 06:36 (25) | 21:06 21 07:13(24) | 19:56 | 18:44 16:13
06:12 (25) | 06:06 06:52 (24) | 06:53 | 07:52 08:35
24 06:36 (25) | 21:04 22 07:14(24) | 19:53 | 18:42 16:13
06:12 (25) | 06:08 06:52 (24) | 07:01 | 07:53 08:36
24 06:36 (25) | 21:02 2 07:14(24) | 19:51 | 18:39 16:13
06:12 (25) | 06:10 06:51 (24) | 07:03 | 07:55 08:37
24 06:36 (25) | 20:59 23 07:14(24) | 19:48 | 18:37 16:13
06:12 (25) | 06:11 06:51 (24) | 07:04 107:57 08:38
25 06:37 (25) | 20:57 23 07:14(24) | 19:46 | 18:35 16:13
06:12 (25) | 06:13 06:50 (24) | 07:06 | 07:59 08:39
26 06:38 (25) | 20:55 24 07:14(24) | 19:43 | 18:32 16:14
06:12 (25) | 06:15 06:50 (24) | 07:08 | 08:01 08:40
26 06:38(25) | 20:53 24 07:14(24) | 19:41 | 18:30 16:14
06:12 (25) | 06:17 06:50 (24) | 07:10 | 08:03 08:40
26 06:38(25) | 20:51 24 07:14(24) | 1939 | 18:28 16:14
06:12 (25) | 06:18 06:50 (24) | 07:11 | 08:04 08:41
25 06:37 (25) | 20049 22 07:12(24) | 19:35 | 18:26 16:14
06:12 (25) | 06:20 06:51 (24) | 07:13 | 08:06 08:42
26 06:38 (25) | 20:47 21 07:12(24) | 19:34 118:24 16:15
06:12 (25) | 06: 06:51 (24) | 07:15 | 08:08 08:42
26 056:38 (25) | 20044 19 07:10 (24) | 19:31 |18:21 16:15
06:12 (25) | 06:23 06:52 (24) | 07:16 | 08:10 08:43
26 06:38(25) | 20:42 17 07:09 (24) | 19:29 | 18:19 16:16
06:13 (25) | 06:25 06:54 (24) | 07:18 | 08:12 08:43
25 06:38 (25) | 20:40 14 07:08 (24) | 19:27 | 18:17 16:16
06:13 (25) | 06:27 06:55 (24) | 07:20 | 07:14 08:44
24 06:37 (25) | 20138 9 07:04(24) | 19:24 | 17:15 16:17
06:13 (25) | 06:29 07:22 107:15 08:44
24 08:37(25) | 20:35 19:22 | 17:13 16:18
06:14 (25) | 06:30 07:23 | 07:17 08:44
23 06:37(25) | 20:33 19:19 117:11 16:19
06:14 (25) | 06:32 07:25 | 07:19 08:44
22 06:36(25) | 20:31 19:17 [ 17:09 16:19
06:15 (25) | 06:34 07:27 107:21 08:44
| 21 06:36(25) | 20:29 19:14 | 17:07 16:20
| 06:15 (25) | 06:35 07:29 | 07:23 08:45
| 20 06:35 (25) | 20:26 19:12 | 17:05 16:21
| 06:17 (25) | 06:37 | 07:25 08:45
| 17 06:34(25) | 20:24 117:03 16:22
| | 457 382 | 330 262 238
astr,max.mogl,Beschattung | 679 | 367 |
LSonnenscheinwahrsch. | 0.34 | 0.37 |
Reduktion Betriebsdauer | 0.97 | 0.97 |
Reduktion Windrichtung | 071 | 0.69 |
Gesamte Reduktion | 0.24 | 0.25 | 1 |
Met.wahrsch.Baschattung | 160 | 91 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) wten mit 2 kt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 52 \NlﬂdPRﬂ.
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Schattenwurf-Immissionsgutachten Windpark Papenburg Il / Deutschland

Seite 93 von 172



Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender
Berechnung: GB Schattenrezeptor: W - 1023 s S _
Sonr hei hrscheinlichkeit nNenstun EELDEI
Annahmen fiir Schattenwurfberechnung Jan Feb Mir Apr Mai Jun i Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 B27 582 8,462
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Februar |M&rz  [April | Mai |Juni

1 08:16 07:20 07:07 06:46 (24) | 05:12 06:05 (25)
17:13 18:07 20:04 19 07:05(24) | 21:46 23 06:28(25)
08:14 07:18 07:04 06:48 (24) | 05:11 06:06 (25)
17:15 18:09 20:06 17 07:05(24) | 21:47 23 06:29(25)
08:12 07:15 07:02 06:49 (24) | 05:10 06:07 (25)
17:17 18:11 20:08 14 07:03(24) [21:48 21 D5:28(25)
08:11 07:13 07:00 06:51 (24) | 05:09 06:07 (25)
17:19 | 18:13 20:09 10 07:01(24) | 21:49 21 06:28(25)
08:09 07:11 06:57 05:08 06:08 (25)
17:21 18:15 20:11 21:50 20 06:28(25)
08:07 07:08 06:55 05:08 06:08 (25)
17:23 18:17 20:13 251 19 06:27(25)
08:05 07:06 06:52 05:07 06:09 (25)
17:25 18:19 20:15 21:52. 18 06:27 (25)
08:04 07:04 06:50 05:06 06:09 (25)
17:27 18: 20:16 21:53 18 06:27(25)
08:02 07:01 06:48 05:06 05:10 (25)
17:29 18:22 20:18 54 17 06:27 (29)
08:00 06:59 06:45 06:11 (25) | 05:05 06:10 (25)
17:31 18:24 20:20 9 06:20(25) | 21:55 16 06:26 (25)
07:58 | 06:57 06:43 06:08 (25) | 05:05 06:11 (25)
17:33 | 18:26 20:22 14 06:23(25) ) 21:56 15  06:26 (25)
07:56 | 06:54 06:41 06:07 (25) | 05:05 06:12 (25)
17:35 18:28 20:24 17 06:24(25) | 21:56 14 06:26 (25)
07:54 06:52 06:38 06:07 (25) | 05:04 06:13 (25)
17:37 18:30 20:25 19 06:26(25) | 21:57 13 06:26 (25)
07:52 06:50 06:36 06:05 (25) | 05:04 06:13 (25)
17:39 18:31 20127 21 06:26(25) | 21:58 12 06:25 (25)
07:50 06:47 06:34 06:05 (25) | 05:04 06:14 (25)
17:40 18:33 20:29 22 06:27(25)| 21:58 11 06:25(25)
07:48 06:45 06:32 06:04 (25) | 05:04 06:14 (25)
17:92 18:35 20:31 23 06:27(25) | 21:59 11 06:25(25)
07:46 06:43 06:29 06:55 (24) 06:04 (25) | 05:04 06:15 (25)
17:44 18:37 20:33 7 07:02 (24) 24 06:28(25) | 21:59 9 06:24(25)
07:44 06:40 06:27 06:52 (24 06:03 (25) | 05:04 06:15 (25)
17:46 18:39 20:34 13 07:05 (24 25  06:28 (25) | 22:00 9 06:24(25)
07:42 06:38 06:25 06:50 (24 06:03 (25) | 05:04 06:16 (25,
17:48 18:41 20:36 17 07:07 (24 26 06:29(25) | 22:00 B 0624 (25
07:40 06:35 06:23 06:49 (24 06:03 (25) | 05:04 06:16 (25
17:50 18:42 20:38 19 07:08 (24 26 06:29(25) | 22:00 8 06:24 (25
07:38 06:33 06:20 06:48 (24 0602 (25) | 05:04 06:17 (25
17:52 18:44 20:40 21 07:09(24 27 06:29(25) | 22:01 8 06:25(25
07:35 | 06:31 06:18 06:46 (24 06:03 (25) | 05:04 06:17 (25
17:54 18:46 2041 22 07:08 (24, 26 06:29(25) | 22:01 8 06:35(25
07:33 06:28 06:16 06:45 (24 06:03 (25) | 05:04 06:17 (25
17:56 18:48 20043 24 07:00 (24 26 06:29 (25) | 22:01 8 06:25(25
07:31 06:26 06:14 06:45 (24 06:03 (25) | 05:04 06:17 (25,
17:58 18:50 2:45 24 07:09 (24 26 06:29(25) | 22:01 8 06:25(25
07:29 06:23 06:12 06:45 (24 06:03 (25) | 05:05 06:17 (25
18:00 18:51 20047 24 07:09 (24 26 06:29 (25) | 22:01 9 06:26 (25
07:27 06:21 06:10 06:45 (24 06:04 (25) | 05:05 06:17 {25
18:02 18:53 20! 24 07:09 (24 25 06:29(25) [22:01 10 086:27 (25
07:24 06:19 06:08 06:45 (24) 06:04 (25) | 05:06 06:17 (25
18:04 18:55 20:50 23 07:08 (24 25 06:29(25) | 22:01 11  06:28 (25
07:22 06:16 06:05 06:45 (24 06:04 (25) | 05:06 06:16 (25
18:05 18:57 20052 23 07:08 (24, 25 06:29(25) | 22:01 12 06:28(25)

07:14 06:03 06:45 (24 06:04 (25) | 05:07 06:17 (25)
19:59 20054 22 07:07 (24) 25 06:29(25) | 22:01 12 06:29 (25)
07:11 06:01 06:45 (24) 06:05 (25) | 05:07 06:18 (25)
20:00 20:56 21 07:06 (24) 24 06:29(25)|22:00 13 06:29(25)
07:09 06:05 (25)
20:02 24 06:29(25)
275 367 418 505
284 565 405
0.37 0.43 0.33
0.97 0.97 0.97
0.68 0.71 07
Gesamte Reduktion | | | 0.24 0.29 0.22
Met.wahrsch.Baschattung | | | 69 165 20
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 53 \NlﬂdPRﬂ.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender
Berechnung: GB Schattenrezeptor: W - 1023
Annahmen fiir Schattenwurfberechnung

Lisenzwrine Acveundes

I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29

DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285

el \

Sonr heinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1211 1,355 942 827 582 8,462

Star o 9 Start aus L nlinie
| August | Sep |
1 06:16 (25) | 05:46 06:18 (25) | 06:39 | 07:30 08:20
14 06:30(25)|21:226 16 06:34(25) [ 20:22 | 19:10 16:18
2 06:16 (25) | 05:48 06:20 (25) | 06:41 | 07:32 08:22
15 06:31(25)|21:25 13 06:33(25) | 20:19 | 19:07 16:18
3 06:16 (25) | 05:50 06:23 (25) | 06:42 | 07:34 08:23
16 06;32 (25) | 21:23 6 06:29(25) | 20:47 | 19:05 16:17
4 06:15 (25) | 05:51 06:44 | 07:36 08:24
17 06:32(25) | 21:21 20015 | 19:03 16:16
5 06:15 (25) | 05:53 06:46 | 07:37 08:26
18 06:33(25) | 21:19 20:12 | 19:00 16:16
6 06:15 {25) | 05:55 06:47 | 07:39 08:27
18 06:33(25) | 21:17 20:10 | 18:58 16:15
7 06:15 (25) | 05:56 06:49 | 07:41 08:28
19 06:34(25) | 21:15 20:08 | 18:55 16:15
8 06:14 (25) | 05:58 07:02 (24) | 06:51 | 07:43 08:30
21 06:35(25) | 21:14 6 07:08(24) | 20:05 | 18:53 16:14
9 06:14 (25) | 06:00 06:59 (24) | 06:52 | 07:44 08:31
21 06:35(25) {2112 12 07:11(24) [ 20:03 | 18:51 16:14
06:14 (25) | 06:01 06:57 (24) | 06:54 | 07:46 08:32
22 06:36(25)121:30 15 07:12(24) | 20:00 | 18:48 16:14
06:14 (25) | 06:03 06:56 (24) | 06:56 | 07:48 08:33
22 06:36( 21:08 18 07:14(24) | 19:58 | 18:46 16:14
06:14 (25) | 06:05 06:54 (24) | 06:58 1 07:50 08:34
23 06:37(25) [21:06 20 07:14(24) | 19:56 | 18:44 16:13
06:13 (25) | 06:06 06:54 (24) | 06:53 | 07:52 08:35
24 06:37(25) | 21:04 21 07:15(24) [19:53 | 18:42 16:13
06:13 (25) | 06:08 06:53 (24) | 07:01 | 07:53 08:36
24 08:37(25){21:02 23 07:16(24) | 19:51 | 18:39 16:13
06:13 (25) | 06:10 06:52 (24) | 07:03 | 07:55 08:37
25  06:38(25) | 20:59 24 07:16(24) | 19:48 | 18:37 16:13
06:13 (25) | 06:11 06:52 (24) | 07:04 | 07:57 08:38
25 06:38(25) | 20:57 24 07:16(24) | 19:46 | 18:35 16:13
06:13 (25) | 06:13 06:51(24) | 07:06 | 07:59 08:39
26 06:39(25) | 20:55 24 07:15(24) | 19:43 | 18:32 16:14
06:13 (25) | 06:15 06:51 (24) | 07:08 | 08:01 08:40
26 06:39(25) | 20:53 25 07:16(24) | 19:41 | 18:30 16:14
06:13 (25) | 06:17 06:52 (24) | 07:10 | 08:03 08:40
26 06:39(25) | 20:51 24 07:16(24) | 19:39 | 18:28 16:14
06:12 (25) | 06:18 06:51(24) | 07:11 | 08:04 08:41
27 06:39(25) (20:49 23 07:14(24) | 19:36 | 18:26 16:14
06:13 (25) | 06:20 06:52 (24) | 07:13 | 08:06 08:42
27 06:40(25) ] 20:47 22 07:14(24) | 19:34 | 18:24 16:15
06:13 (25) | 06:22 06:52 (24) | 07:15 | 08:08 08:42
26 06:39(25) |20:44 21 07:13(24) | 19:31 | 18:21 16:15
06:13 (25) | 06:23 06:53 (24) | 07:16 | 08:10 08:43
26 06:39(25) | 20:42 19 07:12(24) | 19:29  |18:19 16:16
06:14 (25) | 06:25 06:54 (24) | 07:18 | 08:12 08:43
25 06:39(25) | 20:40 16 07:10(24) | 19:27 | 1817 16:16
06:14 (25) | 06:27 06:55 (24) | 07:20 | 07:14 08:44
25 06:39(25) | 20:38 13 07:08(24) | 19:24 | 17:15 16:17
06:13 (25) | 06:29 06:59 (24) | 07:22 1 07:15 08:44
25  06:38(25) | 20:35 S 07:04(24) | 19:22 | 1713 16:18
06:14 (25) | 06:30 07:23 | 07:17 08:44
24 06:38(25) | 20:33 19:19  |17:11 16:19
06:14 (25) | 06:32 07:25 | 07:19 08:44
23 06:37(25) | 20:31 19:17 | 17:09 16:19
06:16 (25) | 06:34 07:27 107:21 : 08:44
| 21 06:37(25) | 20:29 19:14 | 17:07 16:20 16:20
| 06:16 (25) | 06:35 07:29 | 07:23 08:19 08:45
| 20 06:36(25) | 20:26 19:12 | 17:05 16:19 16:21
| 06:17 (25) | 06:37 107:25 08:45
| 19 06:36 (25) | 20:24 117:03 16:22
| | 457 382 | 330 262 238
.mogl, Bescl | 690 | 390 |
L Sonnenscheinwahrsch. | 0.34 | 0.37 |
Reduktion Betriebsdauer | 0.97 | 0.97 |
Reduktion Windrichtung | 0.7t | 0.69 |
Gesamte Reduktion | 0.24 | 0.25 | 1 |
Met.wahrsch.Baschattung | 163 | 9% | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch 2 (55:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 54 \NlﬂdPRﬂ.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender
Berechnung: GB Schattenrezeptor: X - 1024

el

\

Liswtuziertnr

Acreander
117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

heinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]

Annahmen fiir Schattenwurfberechnung Sone

Jan Feb Mar Apr Mai Jun

Jul

Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 52.4 404 599 1211 1,355 942 827 582 8,462

T

Star fs! ol Startwindg aus L nlinie
| April | Mai [Juni
1 07:07 | 05:59 06:41 (24) | 05:12 06:00 {25)
20:04 | 20:57 22 07:03(24) | 21:46 25 06:25(25)
2 07:04 05:57 06:42 (24) | 05:11 06:02 (25)
20:06 20:59 21 07:03(24) | 21:47 29 06:26(25)
3 07:02 05:55 06:43 (24) | 05:10 06:02 (25)
20:08 21:01 19 07:02 (24) | 21:48 23 06:25(25)
4 07:00 05:53 06:43 (24) | 05:09 06:02 (25)
20:09 | 21:03 18 07:01(24) | 21:49 23 06i25(25)
5 06:57 | 05:51 06:44 (24) | 05:08 06:03 (25)
20:11 | 21:04 15 06:59 (24) | 21:50 23 06:26 (25)
6 06:55 05:49 06:46 (24) | 05:08 06:03 (25)
20:13 21:06 11 06:57 (24) | 21:51 2 06:25(25)
7 06:52 05:48 06:50 (24) | 05:07 06:04 (25)
20:15 21:08 4 06:54 (24) | 21:52 21 06;25(25)
8 06:50 05:46 106 06:04 (25)
20:16 21:10 21:53 21 06:25(25)
L} 06:48 05:44 05:06 06:04 (25)
20:18 | 21:11 21:54 21 06:25(25)
10 06:45 | 05:42 05:05 06:04 (25)
20:20 121:13 2155 20 06:24 (25)
1 06:43 05:40 | 05:05 06:05 (25)
20:22 2115 | 21:56 20 06:25(25)
¥ 06:41 05:39 06:08 (25) | 05:05 06:06 (25)
20:24 21:16 7 06:15(25) |21:56 19 06:25(25)
06:38 05:37 06:06 (25) | 05:04 06:07 (25)
20:25 2148 13 06:19(25) | 2157 18 06:25(25)
08:17 (2) 06:36 05:35 06:04 (25) | 05:04 06:06 (25)
08:26 (2) | 18:31 20:27 21:20 16 06:20 (25) | 21:58 18 06:24 (25)
08:15 (2) | 06:47 06:34 | 05:34 06:03 (25) | 05:04 06:07 (25)
. J 20:29 | 21:21 18 06:21 (25) | 21:58 17 06:24 (25)
16 06:32 05:32 06:02 (25) | 05:04 06:07 (25)
20:31 21:23 20 06:22(25) | 21:59 17 06:24 (25)
17 06:29 05:30 06:01 (25) | 05:04 06:07 (25)
20:33 21:25 22 06:23 (25) | 21:59 17 06:24 (25)
18 06:27 05:29 06:00 (25) | 05:04 06:08 (25)
20:34 21:26 23 06:23(25) | 22:00 16 06:24(25)
19 06:25 06:51 (24) | 05:27 06:00 (25) | 05:04 06:08 (25)
20:36 8 06:59 (24) | 21:28 24 06:24 (25) | 22:00 16 06:24 (25)
20 06:23 06:48 (24) | 05:26 06:00 (25) | 05:04 06:08 (25)
20:38 13 07:01(29) | 21:29 24 06:24 (25) | 22:00 16 06:24 (25)
21 06:20 06:46 (24) | 05:24 05:59 (25) | 05:04 06:09 (25)
20:40 17 07:03 (29) | 21:31 25 06:24(25) | 22:01 16 06:25 (25)
22 06:18 06:44 (24) | 05:23 05:59 (25) | 05:04 0609 (25)
20:41 19 07:03(24) | 21:32 26 06:25 (25) | 22:01 16 06:25 (25)
23 06:16 06:43 (24) | 05:22 05:59 (25) | 05:04 06:09 (25)
20:43 21 07:04(29) | 21:34 26 06:25(25) | 22:01 16 06:25 (253
24 06:14 06:42 (24) | 05:20 05:59 (25) | 05:04 06:09 (25;
L 20:45 22 07:04 (29) | 21:35 26 06:25 (25) | 22:01 16 06:25(25)
25 | 08:26 06:12 06:41 (24) | 05:19 05:59 (25) | 05:05 06:10 (25)
i 20147 24 07:05(24) [21:37 27 06:26(25) |22:01 16  06:26 (25)
26 | 08:25 06:10 06:41 (24) | 05:18 06:00 (25) | 05:05 06:09 (25)
o 20149 24 07:05(24) |21:38 26 06:26(25) | 22:01 17  06:26(25)
27| 08:23 06:08 06:41 (24) | 05:17 06;00 (25) | 05:06 06:10 (25)
§ 20:50 24 07:05 (24) | 21: 26 06:26 (25) | 22:01 17 06:27 (Z:;
28 | 08:22 06:05 06:40 (24) | 05:16 06:00 (25) | 05:06 06:09 (2!
o 20:52 24 07:09 (24) | 21:4 26 06:26(25)|22:01 18  06:27 (25)
29 | 08:20 06:03 06:40 (29) | 05:15 06:00 (25) | 05:07 06:10 (25)
20:54 24 07:04 (24) | 21:492 26 06:26 (25) | 22:01 18 06:28 (25)
30 | 08:19 06:01 06:40 (24) | 05:13 06:00 (25) | 05:07 06:09 (25)
E 20:56 24 07:04(24) |21:43 76 06:26(25) |22:00 19  06:28 (25)
31| 08:17 | 05:13 06:00 (25) |
43 | 21:44 25 06:25(25) |
Sonnenscheinstunden | 254 418 | 4% | sos
astr,max.mogl. hattung | 244 | 562 | 566
nenscheinwahrsch. | 0.37 | 043 | 033
i 0.97 | 0,97 | 0.97
Reduktion Wi 0.68 | 0.71 | 0.71
Gesamte Reduktion | | 0.24 | 0.29 | 0.2
Met.wahrsch.Beschattung | | 59 | 164 | 126
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {SS:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) inuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)

WIndPRO 4.2.285 | EMD International A/S, Tel, +45 96 35 44 44, www.emd ik, witdpro@emd. ok
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Wind

Pt
2306_Papenburg

SHADOW - Kalender

Berechnung: GB Schattenrezeptor: X - 1024

Annahmen fiir Schattenwurfberechnung

-

W Om N W s oW N

0.34
Reduktion Betriebsdauer | 0.97
Reduktion Windrichtung | 071

Gesamte Reduktion | 024

Met.wahrsch.Baschattung | 165

06:09 (25)
06:29 (25)
06:10 (25)
06:29 (25)
06:10 (25)
06:30 (25)
06:09 (25)
06:30 (25)
06:09 (25)
06:31 (25)
06:09 (25)
06:31 (25)
06:09 (25)
06:32 (25)

217 (25)
:28 (25)

P
Sonr

el

\

Lisenzwrine Acveundes
I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

heinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]

Jan

Feb Mar Apr Mai Jun

Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe

324 461 479 756 524 404 599 1,211 1,355 942 827 582 8,462

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

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

Star igeschwindigkeit: Start ! hw. aus L nlinie
| August | SeptembeyOktober | Novembet Dezember
| 05:46 06:20 (25) | 06:39 | 07:30 | 07:27 | 08:20
| 21:26 4 06:24(25) | 20:22 | 19:10 [ 17:01 | 16:18
| 05:48 06:41 | 07:32 07:29 | 08:22
| 21:25 20:19 | 19:07 16:59 16:18
| 05:50 06:42 107:34 07:31 08:23
| 21:23 20:17 | 19:05 16:57 16:17
| 05:51 06:44 | 07:36 07:32 08:24
| 21:21 20:15 | 19:03 | 16:55 | 16:16
| 05:53 06:46 | 07:37 |07:34 | 08:26
| 21:19 20:12 | 19:00 | 16:53 | 16:16
| 05:55 06:58 (24) | 06:47 107:39 | 07:36 08:27
| 21:17 7 07:05(24) | 20:10 | 18:58 | 16:52 16:15

05:56 06:55 (24) | 06:49 | 07:41 07:38 08:28
21:15 12 07:07 (24) | 20:08 | 18:55 16:50 16:15
05:58 06:53 (24) | 06:51 | 07:43 07:40 08:30
21:14 16 07:09 (24) | 20:05 |18:53 16:48 16:14
06:00 06:52 (24) | 06:52 | 07:44 07:42 08:31
2112 18 07:10 (24) | 20:03 | 18:51 | 16:46 16:14
| 06:01 06:51 (24) | 06:54 | 07:46 | 07:44 08:32
i 21:10 20 07:11(24) | 20:00 | 18:48 | 16:45 16:14
06:03 06:50 (24) | 06:56 | 07:48 | 07:46 | 08:33
21:08 22 07:12(24) | 19:58 | 18:46 | 16:43 | 16:14
06:05 06:49 (24) | 06:58 1 07:50 | 07:47 | 08:34
21:06 23 07:12(24) | 19:56 | 18:44 16:41 16:13
06:06 06:49 (24) | 06:59 | 07:52 07:49 08:35
21:04 23 07:12(24) | 19:53 | 18:42 16:40 16:13
06:08 06:49 (29) | 07:01 | 07:53 08:52 (2) | 07:51 08:36
21:02 24 07:13(24) | 19:51 | 18:39 2 08:54(2) | 16:38 16:13
| 06:10 06:48 (24) | 07:03 | 07:55 08:47 (2) |07:53 | 08:37
| 20:59 24 07:12(24) | 19:48 | 18:37 11 08:58 (2) | 16:37 | 16:13
| 06:11 06:48 (24) | 07:04 107:57 08:45 (2) | 07:55 | 08:38
| 20:57 24 07:12(24) | 19:496 | 18:35 15 09:00(2) | 16:35 | 16:13
| 06:13 06:48 (24) | 07:06 | 07:59 08:44 (2) | 07:57 08:39
| 20:55 23 07:11(24) | 19:43 | 18:32 17 09:01(2) | 16:34 16:14
06:15 06:48 (24) | 07:08 | 08:01 08:43 (2) | 07:58 08:40
20:53 07:11(24) | 19:41 | 18:30 19 09:02(2) | 16:32 16:14
06:17 06:49 (24) | 07:10 | 08:03 08:42 (2) | 08:00 08:40
20:51 22 07:11(29) | 19:39 | 18:28 20 09:02(2) | 16:31 16:14
06:18 06:49 (24) | 07:11 | 08:04 08:41 (2) | 08:02 08:41
20:49 20 07:09 (24) | 19:35 | 18:26 21 09:02(2) | 16:30 16:14
06:20 06:50 (24) | 07:13 | 08:06 08:40 (2) | 08:04 08:42
20:47 19 07:09 (24) | 19:34 118:24 22 09:02(2) | 16:28 16:15
| 06: 06:50 (24) | 07:15 | 08:08 08:40 (2) | 08:05 | 08:42
20044 16 07:06 (24) | 19:31 |18:21 22 09:02 (2) | 16:27 16:15
06:23 06:52 (24) | 07:16 | 08:10 08:40 (2) | 08:07 08:43
20:42 13 07:05(24) |19:29  |18:19 21 09:01(2) | 16:26 16:16
06:25 06:55 (24) | 07:18 | 08:12 08:41 (2) | 08:09 08:43
20540 7 07:02(24) | 15:27 | 18:17 20 09:01(2) | 16:25 16:16
06:27 07:20 | 07:14 07:41 (2) | 08:10 08:44
20138 19:24 | 17:15 19 08:00(2) | 16:24 16:17
06:29 07:22 107:15 07:43 (2) | 08:12 | 08:44
20:35 19:22 | 1713 16 07:59(2) | 16:23 | 16:18
= 07:23 107:17 07:45 (2) | 08:14 | 08:44
| 20:33 19:19 117:11 12 07:57(2) | 16:22 | 16:19
| 06:32 07:25 | 07:19 07:47 (2) | 08:15 | 08:44
120:31 19:17  [17:09 B 07:55(2) [16:21 | 16:19
| 06:34 07:27  |07:21 108:17 | 08:44
| 20:29 19:14 | 17:07 | 16:20 | 16:20
| 06:35 07:29 | 07:23 | 08:19 | 08:45
| 20:26 19:12 117:058 | 16:19 | 16:21
| 06:37 | 07:25 | | 08:45
| 20:24 117:03 | | 16:22
| 457 382 | 330 | 262 | 238
| 360 | 245 | |
| 0.37 | 0.29 | |
| 0.97 | 0.97 | |
| 0.68 | 0.60 | |
| 0.25 | | 0.17 | 1
| 89 | | 41 | |
der Matrix wiedergeg: (¢ it wie Bezugsjahr):
(SS:MM) anfang (WEA mit erstem Schatten)
wten mit Sch Z kt (S5:MM) (WEA mit letztem Schatten)
23.03.2026 16:50 / 56
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1
Wind

Pt
2306_Papenburg

SHADOW - Kalender
Berechnung: GB Schattenrezeptor: Y - 1025

el

Lizwriziertnr Acronde:

I17-Wind

Robert-Koch-Str. 29
DE-25813 Husum

| GmbH & Co. KG

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

hrscheinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]

Annahmen fiir Schattenwurfberechnung Sone

Jan Feb Mar Apr Mai Jun
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 52.4 404 599 1,211 1,355 942 827 582 8,462

Jul Aug Sep Okt Nov Dez

Star fs] digkeit: Startwindg aus L nlinie
| April | Mai [Juni
1 07:07 | 05:59 06:37 (24) | 05:12 05:57 (25)
20:04 | 20:57 24 07:01(24) | 21:46 26 06:23(25)
2 07:04 05:57 06:39 (24) | 05:11 05:58 (25)
20:06 20:59 22 07:01(24) | 21:47 26 06:24(25)
3 07:02 05:55 06:39 (24) | 05:10 05:58 (25)
20:08 21:01 21 07:00 (24) | 21:48 25 06:23(25)
4 07:00 05:53 06:39 (24) | 05:09 05:58 (25)
20:09 | 21:03 20 06:59 (24) | 21:49 25 0623 (25)
5 06:57 | 05:51 06:40 (24) | 05:08 05:59 (25)
20:11 | 21:04 18 06:58 (24) | 21:50 25 06:24(25)
6 06:55 05:49 06:40 (24) | 05:08 05:59 (25
20:13 21:06 17 06:57 (24) | 21:51 24 06:23(25)
7 06:52 05:58 06:43 (24) | 05:07 06:00 (25)
20:15 21:08 13 06:56 (24) | 21:52 24 0624 (25)
[} 06:50 05:46 06:44 (24) | 05:06 06:00 (25)
20:16 21:10 9 06:53(24) | 21:53 23 06:23(25)
9 06:48 05:44 5:06 06:01 (25)
20:18 | 21:11 21:54 2 06:23(25)
10 06:45 | 05:42 05:05 06:00 (25)
20:20 121:13 2155 23 06:23(25)
1 06:43 05:40 | 05:05 06:01 (25)
20:22 2115 | 21:56 2 06:23(25)
¥ 06:41 05:39 | 05:05 06:02 (25)
20:24 21:16 21:56 21 06:23 (25)
06:38 05:37 05:04 06:02 (25)
20:25 21:18 2157 22 0624 (25)
06:36 05:35 06:04 (25) | 05:04 06:02 (25)
20:27 21:20 9 06:13(25) | 21:58 21 06:23(25)
06:34 | 05:34 06:03 (25) | 05:04 06:02 (25)
20:29 | 21:21 13 06:16 (25) | 21:58 21 06:23(25)
16 06:32 05:32 06:01 (25) | 05:04 06:03 (25)
20:31 21:23 16 06:17(25) | 21:59 20 06:23(25)
17 06:29 05:30 06:00 (25) | 05:04 06:03 (25)
20:33 21:25 18 06:18 (25) | 21:59 20 06:23 (25)
18 06:27 05:29 05:59 (25) | 05:04 06:03 (25)
20:34 21:26 20 06:19 (25) | 22:00 20 06:23(25)
19 06:25 05:27 05:58 (25) | 05:04 06:03 (25)
20:36 21:28 22 06:20(25) | 22:00 20 06:23(25)
20 06:23 06:50 (24) | 05:26 05:58 (25) | 05:04 06:04 (25)
20:38 4 06:54 (249) | 21:29 23 06:21(25) | 22:00 19 06:23 (25)
21 06:20 06:46 (24) | 05:24 05:57 (25) | 05:04 06:05 (25)
20:40 12 06:58 (24) | 21:31 24 08:21(25) | 22:01 19 06:24 (25)
22 06:18 06:43 (24) | 05:23 05:57 (25) | 05:04 06:05 (25)
20:41 16 06:59 (24) | 21:32 24 06:21(25) | 22:01 19 06:29 (25)
23 06:16 06:41 (24) | 05:22 05:57 (25) | 05:04 06:04 (25)
20:43 19 07:00 (24) | 21:34 25 06:22(25) | 22:01 20 06:24 (253
24 06:14 06:40 (24) | 05:20 05:57 (25) | 05:04 06:04 (25]
L 20:45 21 07:01 (29) | 21:35 25 06:22(25) | 22:01 20 06:24(25)
25 | 08:26 06:12 139 05:19 05:57 (25) | 05:05 06:05 (25)
i 20147 22 07:01(24) [21:37 26 06:23(25) |22:01 20  06:25(25)
26 | 08:25 06:10 06:39 (24) | 05:18 05:57 (25) | 05:05 06:05 (25)
o 20149 23 07:02(24) |21:38 26 06:23(25) | 22:01 20 06:25(25)
27| 08:23 06:08 06:38 (24) | 05:17 05;57 (25) | 05:06 06:05 (25)
§ 20:50 24 07:02(24) | 21: 26 06:23 (25) | 22:01 21 06:26 (25]
28 | 08:22 06:05 06:38 (24) | 05:16 05;57 (25) | 05:06 06:05 (2!
8 20:52 24 07:02(24) | 21:4 26 06:23(25)|22:01 21 06:26(25)
29 | 08:20 06:03 06:38 (29) | 05:15 05;57 (25) | 05:07 06:05 (25)
20:54 24 07:02 (24) | 21:492 26 06:23(25) | 22:01 22 06:27 (25)
30 | 08:19 06:01 06:37 (24) | 05:13 05:57 (25) | 05:07 06:05 (25)
Y 20:56 24 07:01(24) | 21:43 76 06:23(25) | 22:00 21 06:26 (25)
31| 08:17 | 05:13 05:57 (25) |
43 | 21:44 26 06:23(25) |
Sonnenscheinstunden | 254 418 | 490 |
astr,max.mogl. hattung | 23 | 545 | 652
nenscheinwahrsch. | 0.37 | 043 | 0.33
i 0.97 | 0,97 | 0.97
Reduktion Wi 0.68 | 0.70 | 0.71
Gesamte Reduktion | | 0.24 | 0.29 | 0.2
Met.wahrsch.Beschattung | | 52 | 158 | 146
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {SS:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) inuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: Y - 1025 o

Sonr heinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 827 582 8,462

Star lgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie
| August | SeptembeyOktober | Novembet Dezember

1 06:05 (25) | 05:46 06:39 | 07:30 107:27 | 08:20

22 06:27 (25) | 21:26 20:22 | 19:10 117:01  |16:18

2 06:06 (25) | 05:48 06:41 | 07:32 07:29 | 08:22

22 06:28(25) | 21:25 20:19 | 19:07 16:59 16:18

3 06:06 (25) | 05:50 06:42 | 07:34 07:31 08:23

23 06:29(25) | 21:23 20:17 | 19:05 16:57 16:17

4 06:05 (25) | 05:51 06:57 (24) | 06:44 1 07:36 07:32 08:24

23 06:28(25) | 21:21 4 07:01(24) | 20:15 | 19:03 116:55 | 16116

5 06:05 (25) | 05:53 06:53 (24) | 06:46 | 07:37 |07:34 | 08:26

24 06:29(25) | 21:19 11 07:04 (24) | 20:12 | 19:00 116:53 | 16:16

6 06:05 {25) | 05:55 06:52 (24) | 06:47 | 07:39 1 07:36 08:27

24 06:29(25) | 21:17 14 07:06(24) | 20:10 | 18:58 | 16:52 16:15

7 06:06 (25) | 05:56 06:50 (24) | 06:49 | 07:41 07:38 08:28

24 06:30(25) | 21:15 17 07:07 (24) | 20:08 | 18:55 16:50 16:15

3 06:06 (25) | 05:58 06149 (24) | 06:51 | 07:43 07:40 08:30

24 06:30(25) | 21:34 19 07:08(24) | 20:05 | 18:53 16:48 16:14

9 06:06 (25) | 06:00 06:48 (24) | 06:52 | 07:44 07:42 08:31

25 06:31(25) 121312 21 07:09(24) [ 20:03 | 18:51 | 16:46 16:14

06:06 (25) | 06:01 06:47 (24) | 06:54 | 07:46 | 07:44 08:32

25 06:31(25)121:00 22 07:09(24) | 20,00 | 1848 | 16:45 16:14

06:06 (25) | 06:03 06:47 (24) | 06:56 | 07:48 107:46 | 08:33

25 06:31(25)21:08 23 07:10(24) | 19:58 | 18:46 116143 | 16:14

06:06 (25) | 06:05 06:46 (24) | 06:58 1 07:50 | 07:47 | 08:34

25 06:31(25)|21:06 23 07:09(24) | 19:56 | 18:44 16:41 16:13

06:06 (25) | 06:06 06:46 (24) | 06:59 | 07:52 08:49 (2) | 07:49 08:35

26 08:32(25) | 21:04 24 07:10(24) [ 19:53 | 18:42 3 08:52(2) | 16:40 16:13

06:06 (25) | 06:08 06:46 (24) | 07:01 | 07:53 08:45 (2) | 07:51 08:36

26 06:32(25)|21:02 24 07:10(24) | 19:51 | 18: 11 08:56 (2) | 16:38 16:13

06:06 (25) | 06:10 0645 (24) | 07:03 | 07:55 08:43 (2) | 07:53 | 08:37

26 06:32(25) | 20:59 24 07:09(24) | 19:48  [18:37 15 08:58(2) | 16:37 [ 1613

06:05 (25) | 06:11 06:46 (24) | 07:04 | 07:57 08:42 (2) | 07:55 | 08:38

27 06:32(25) | 20:57 23 07:09(24) | 1946 | 18:35 17 08:59(2) | 16:35 | 16:13

06:06 (25) | 06:13 06:45 (24) | 07:06 | 07:59 08:41 (2) | 07:57 08:39

26 06:32(25) | 20:55 23 07:08(24) | 19:43 | 18:32 19 09:00(2) | 16:34 16:14

06:06 (25) | 06:15 06:46 (24) | 07:08 | 08:01 08:40 (2) | 07:58 08:40

26 06:32(25) | 20:53 22 07:08(24) |19:41  [18:30 21 09:01(2) | 16:32 16:14

06:06 (25) | 06:17 06:47 (24) | 07:10 | 08:03 08:40 (2) | 08:00 08:40

26 06:32(25) | 20:51 20 07:07(29) | 1939 | 18:28 21 09:01(2) | 16:31 16:14

06:06 (25) | 06:18 06:47 (24) | 07:11 | 08:04 08:38 (2) | 08:02 08:41

25 06:31(25)(20:49 18 07:05(24) [ 19:36  |18:26 22 09:00(2) | 16:30 16:14

06:07 (25) | 06:20 06:49 (24) | 07:13 | 08:06 08:38 (2) | 08:04 08:42

25 06:32(25)120:47 15 07:04(24) | 19:34 | 18:24 22 09:00(2) | 16:28 16:15

06:07 (25) | 06:22 06:50 (24) | 07:15 | 08:08 08:39 (2) | 08:05 | 08:42

24 06:31(25)|20:44 11 07:01(24) | 19:31 (1821 20 08:59(2) | 16:27 16:15

06:08 (25) | 06:23 07:16 | 08:10 08:39 (2) | 08:07 08:43

23 06:31(25) | 20:42 19:29 118:19 20 08:59(2) | 16:26 16:16

06:09 (25) | 06:25 07:18 | 08:12 08:40 (2) | 08:09 08:43

22 06:31(25) | 20:50 19:27  |18:17 18 08:58(2) | 16:25 16:16

06:09 (25) | 06:27 07:20 | 07:14 07:41 (2) | 08:10 08:44

21 06:30(25) | 20:38 19:24 | 17:45 16 07:57(2) | 16:24 16:17

06:09 (25) | 06:29 07:22  |07:15 07:43(2) | 08:12 | 08:44

20 05:29 (25) | 20:35 19:22  |17:13 12 07:55(2) [16:23 | 1618

06:11 (25) | 06:30 07:23 | 07:17 07:45(2) | 08:14 | 08:44

17 06:28 (25) | 20:33 19:19  |17:11 8 07:53(2) | 1&22 | 16:19

06:12 (25) | 06:32 07:25 | 07:19 08:15 | 08:44

15 06:27 (25) | 20:31 19:17 | 17:09 | 16:21 | 16:19

06:14 (25) | 06:34 07:27 | 07:21 108:17 | 08:44

| 12 06:26 (25) | 20:29 19:14 | 17:07 116:20 | 16:20

| 06:16 (25) | 06:35 07:29 | 07:23 | 08: | 08:45

| 6  06:22(25) | 20:26 19:12 | 17:05 116:19 | 16:21

| | 06:37 107:25 | | 08:45

| | 20:24 117:03 | | 16:22

| | 457 382 | 330 | 262 | 238
.mogl,Bescl | 679 | 358 | 245 | |
LSonnenscheinwahrsch. | 0.34 | 0.37 | 0.29 | |
Reduktion Betriebsdauer | 0.97 | 0.97 1 097 | |
Reduktion Windrichtung | 071 | 0.68 | 0.60 | |
Gesamte Reduktion | 0.24 | 0.25 | 1 0.17 | |
Met.wahrsch.Beschattung | 161 | 88 | | 41 | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender
Berechnung: GB Schattenrezeptor: Z - 1026 R Mk %o ey
Sonr hei hrscheinlichkeit nNenstun EELDEI
Annahmen fiir Schattenwurfberechnung Jan Feb Msr Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 251 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 B27 582 8,462
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Februar |M&rz  [April | Mai |Juni

1 08:16 07:20 07:07 06:40 (24) | 05:12 06:02 (25)
17:13 18:07 20:04 21 07:01(24) | 21:46 22 06:24(25)
08:14 07:18 07:04 06:41 (24) | 05:11 06:03 (25)
17:15 18:09 20:06 20 07:01(24) | 21:47 22 06:25(25)
08:12 07:15 07:02 06:42 (24) | 05:10 06:03 (25)
17:17 18:11 20:08 18 07:00(24) [21:48 21 D6:24(25)
08:11 07:13 07:00 06:43 (24) | 05:09 06:03 (25)
17:19 | 18:13 20:09 16 06:59(24) | 21:49 21 06:24(25)
08:09 07:11 06:57 06:44 (24) | 05:08 06:04 (25)
17:21 18:15 20:11 13 06:57(24) | 21:50 20 0624 (25)
08:07 07:08 06:55 06:46 {24) | 05:08 06:05 (25)
17:23 18:17 20:13 8  06:54(24) | 21:51 19 06:24(25)
08:05 07:06 06:52 05:07 06:086 (25)
17:25 18:19 20:15 21:52. 18 06:24(25)
08:04 07:04 06:50 05:06 06:06 (25)
17:27 18:. 20:16 2:53 17 06:23(25)
08:02 07:02 06:48 05:06 05:07 (25)
17:29 18:22 20:18 254 16 06:23(25)
08:00 06:59 06:45 05:05 06:07 (25)
17:31 18:24 20:20 2055 15 06:22(25)
07:58 | 06:57 06:43 06:10 (25) | 05:05 06:08 (25)
17:33 | 18:26 20:22 5 06:15(25) ) 21:56 14 06:22(25)
07:56 | 06:54 06:41 06:06 (25) | 05:05 06:08 (25)
17:35 18:28 20:24 12 06:18(25) | 21:56 15  D06:23 (25)
07:54 06:52 06:38 06:05 (25) | 05:04 06:09 (25)
17:37 18:30 20:25 15 06:20(25) | 21:57 14 06:23(25)
07:52 06:50 06:36 06:03 (25) | 05:04 06:09 (25)
17:39 18:31 2027 18 06:21(25) [21:58 13 06:22(25)
07:50 06:47 06:34 06:03 (25) | 05:04 06:10 (25)
17:40 18:33 20:29 19 06:22(25) | 21:58 11 06:21(25)
07:48 06:45 06:32 06:02 (25) | 05:04 06:10 (25)
17:92 18:35 20:31 20 06:22(25) | 21:59 11 06:21(25)
07:46 06:43 06:29 06:01 (25) | 05:04 06:11 (25)
17:44 18:37 20:33 22 06:23(25)|21:59 10 06:21(25)
07:44 06:40 06:27 06:00 (25) | 05:04 06:11 (25)
17:46 18:39 20:34 23 06:23(25)|22:00 10 06:21(25)
07:42 06:38 06:25 06:51 (24 06:00 (25) | 05:04 06:12 (25,
17:48 18:41 20:36 5 06:56 (24 24 06:24 (25) | 22:00 9 06:21(25
07:40 06:35 06:23 06:47 (24 06:00 (25) | 05:04 06:12 (25
17:50 18:42 20:38 12 06:59 (24 25 06:25(25) | 22:00 9 06:21(25
07:38 06:33 06:20 06:45 (24 05:59 (25) | 05:04 05:13 (25
17:52 18:44 20:40 16 07:01(24 25 06:24(25) | 22:01 9 06:22(25
07:35 | 06:31 06:18 06:43 (24 06:00 (25) | 05:04 06:13 (25
17:54 18:46 20041 18 07:01 (24 25 06:25(25) | 22:01 9 06:22(25
07:33 06:28 06:16 06:42 (24 06:00 (25) | 05:04 06:13 (25
17:56 18:48 20043 20 07:02 (24 25 06:25(25) | 22:01 9 06:22 (25
07:31 06:26 06:14 06:41 (24 06:00 (25) | 05:04 06:13 (25,
17:58 18:50 2:45 2 07:03(24 25 06:25(25) | 22:01 10 06:23(25)
07:29 06:23 06:12 06:40 (24 06:00 (25) | 05:05 06:13 (25)
18:00 18:51 20047 23 07:03 (24 25 06:25(25) | 22:01 10 06:23(25)
07:27 06:21 06:10 06:40 (24 06:00 (25) | 05:05 06:13 (25
18:02 18:53 20! 23 07:03 (24 25 06:25(25) 22:01 10 06:23(25
07:24 06:19 06:08 06:40 (24) 06:01 (25) | 05:06 06:13 (25
18:04 18:55 20:50 23 07:03 (24 24 06:25(25) | 22:01 11 06:24(25
07:22 06:16 06:05 06:40 (24 06:01 (25) | 05:06 06:12 (25
18:05 18:57 20052 23 07:03 (24, 24 06:25(25) | 22:01 12 06:24(25)

07:14 06:03 06:40 (24 06:01 (25) | 05:07 06:13 (25)
19:59 20054 22 07:02 (24) 24 06:25(25) | 22:01 13 06:26 (25)
07:11 06:01 06:40 (24) 06:01 (25) | 05:07 06:12 (25)
20:00 20:56 22 07:02(24) 24 06:25(25) | 22:00 14 06:26 (25)
07:09 06:02 (25)
20:02 23 06:25(25)
275 367 418 505
229 548 414
0.37 0.43 0.33
0.97 0.97 0.97
0.68 0.71 07
Gesamte Reduktion | | | 0.24 0.29 0.22
Met.wahrsch.Beschattung | | | 55 160 92
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 59 \NlﬂdPRﬂ.

117-SCHATTEN-2026-043
Schattenwurf-lmmissionsgutachten Windpark Papenburg Il / Deutschland Seite 100 von 172



Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: Z - 1026

Sonnenscheinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 52.4 404 .’399 1,211 1,355 942 827 582 8,462

Star geschwindig! rt g aus Leistungskennlinie
| August | Sep |
1 06:12 (25) | 05:46 06:17 (25) | 06:39 | 07:30 08:20
14 06:26(25) | 21:26 10 06:27(25) [20:22 | 19:10 16:18
2 06:12 (25) | 05:48 06:41 | 07:32 08:22
15 06:27 (25) | 21:25 20:19 | 19:07 16:18
3 06:12 (25) | 05:50 06:42 | 07:34 08:23
16 06:28 (25) | 21:23 20:47 | 19:05 16:17
4 06:11 (25) | 05:51 06:44 | 07:36 08:24
17 06:28(25) | 21:21 20015 | 19:03 16:16
5 06:11 (25) | 05:53 06:46 | 07:37 08:26
18 06:29(25) | 21:19 20:12 | 19:00 16:16
6 06:11 {25) | 05:55 06:47 | 07:39 08:27
19 06:30 (25) | 21:17 20:10 | 18:58 16:15
7 06:11 (25) | 05:56 06:55 (24) | 06:49 | 07:41 08:28
19 06:30 (25) | 21:15 9 07:04(24) | 20:08 | 18:55 16:15
8 06:11 (25) | 05:58 06:53 (24) | 06:51 | 07:43 08:30
20 06:31(25)|21:314 14 07:07 (24) | 20:05 | 18:53 16:14
9 06:11 (25) | 06:00 06:52 (24) | 06:53 | 07:44 08:31
21 06:32(25) 12112 16 07:08(24) [ 20:03 | 18:51 16:14
06:11 (25) | 06:01 06:50 (24) | 06:54 | 07:46 08:32
21 06:32(25)121:30 19 07:09(24) | 20:00 | 18:48 16:14
06:10 (25) | 06:03 06:50 (24) | 06:56 | 07:48 08:33
23 06:33(25)|21:08 20 07:10(24) | 19:58 | 18:46 16:14
06:10 (25) | 06:05 06:48 (24) | 06:58 1 07:50 08:34
23 06:33(25) | 21:06 22 07:10(24) | 19:56 | 1844 16:13
06:10 (25) | 06:06 06:48 (24) | 06:59 | 07:52 08:35
23 06:33(25) | 21:04 22 07:10(24) [19:53 | 18:42 16:13
06:10 (25) | 06:08 06:48 (24) | 07:01 | 07:53 08:36
23 06:33(25){21:02 23 07:11(24) |19:51 | 18:39 16:13
06:10 (25) | 06:10 06547 (24) | 07:03 | 07:55 08:37
24 06:34(25) | 20:59 23 07:10(24) | 19:48 | 18:37 16:13
06:09 (25) | 06:11 06:47 (24) | 07:04 | 07:57 08:38
25 06:34(25) | 20:57 24 07:11(24) | 19:46 | 18:35 16:13
06:10 (25) | 06:13 06:47 (24) | 07:06 | 07:59 08:39
25 06:35(25) | 20:55 23 07:10(24) | 19:43 | 18:32 16:14
06:10 (25) | 06:15 06:47 (24) | 07:08 | 08:01 08:40
25 06:35(25) [ 20:53 22 07:09(24) | 1941 | 18:30 16:14
06:10 (25) | 06:17 06:48 (24) | 07:10 | 08:03 08:40
25 06:35(25) | 20:51 21 07:09(24) | 1939 | 18:28 16:14
06:09 (25) | 06:18 06:48 (24) | 07:11 | 08:04 08:41
25 06:34(25) (20:49 20 07:08(24) | 19:36 | 18:26 16:14
06:10 (25) | 06:20 06:49 (24) | 07:13 | 08:06 08:42
25 06:35(25)120:47 18 07:07(24) | 19:34 | 18:24 16:15
06:10 (25) | 06: 06:49 (24) | 07:15 | 08:08 08:42
25  06:35(25) | 20:44 16 07:05(24) | 19:31 | 18:21 16:15
06:10 (25) | 06:23 06:51 (24) | 07:16 | 08:10 08:43
24 06:34(25) | 20:42 12 07:03(24) | 19:29  |18:19 16:16
06:11 (25) | 06:25 06:55 (24) | 07:18 | 08:12 08:43
24 06:35(25) | 20:90 4 06:59(24) | 19:27 | 1817 16:16
06:11 (25) | 06:27 07:20 | 07:14 08:44
23 06:34(25) | 20:38 19:24 | 1715 16:17
06:11 (25) | 06:29 07:22  |07:15 08:44
22 08:33(25) | 20:35 19:22 | 17:13 16:18
06:12 (25) | 06: 07:23 | 07:17 08:44
21 06:33(25) | 20:33 19:19  |17:11 16:19
06:12 (25) | 06:32 07:25 | 07:19 08:44
20 06:32(25) | 20:31 19:17 | 17:09 16:19
06:14 (25) | 06:34 07:27 107:21 08:44
18 06:32(25) | 20:29 19:14 | 17:07 16:20
06:14 (25) | 06:35 07:29 | 07:23 08:45
17 06:31(25) | 20:26 19:12 | 17:05 16:21
06:16 (25) | 06:37 107:25 08:45
14 06:30 (25) | 20:24 117:03 16:22
| 457 382 | 330 262 238
654 | 338 |
0.34 | 0.37 |
0.97 | 0.97 |
0.7t | 0.68 |
024 | 025 | 1 |
154 | 83 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WndPRO 4.2.285 | EMO International A/S, Tel, +45 96 35 44 44, www.emd ok, windoro@emd.dk 23.03.2026 16:50 ) 60 \NlndPRU.

117-SCHATTEN-2026-043
Schattenwurf-lmmissionsgutachten Windpark Papenburg Il / Deutschland Seite 101 von 172



Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender
Berechnung: GB Schattenrezeptor: AA - 1027 s —_
Sonr hei hrscheinlichkeit nNenstun EELDEI
Annahmen fiir Schattenwurfberechnung Jan Feb Mir Apr Mai Jun i Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 B27 582 8,462
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Februar |M&rz  [April | Mai |Juni

1 08:16 07:20 07:07 06:38 (24) | 05:12 05:59 (25)
17:13 18:07 20:04 2 07:00(29) | 21:46 24 06:23(25)
08:14 07:18 07:04 06:39 (24) | 05:11 06:00 (25)
17:15 18:09 20;06 21 07:00(24) | 21:47 23 06:23(25)
08:12 07:15 07:02 06:39 (24) | 05:10 06:00 (25)
17:17 18:11 20:08 20 06:59(24) [21:48 23 06:23(25)
08:11 07:13 07:00 06:40 (24) | 05:09 06:00 (25)
17:19 | 18:13 2009 18 06:58(24) | 21:49 23 06:23(25)
08:09 07:11 06:57 06:40 (24) | 05:08 06:01 (25)
17:21 18:15 20:11 17 06:57(24) | 21:50 22 06:23(25)
08:07 07:08 06:55 06:41 (24) | 05:08 06:01 (25)
17:23 18:17 20:13 14 06:55(24) | 21:50 22 06:23(25)
08:05 07:06 06:52 06:44 (24) | 05:07 06:02 (25)
17:25 18:19 20:15 10 06:54(24) [21:52 21 06:23(25)
08:04 07:04 06:50 05:06 06:02 (25)
17:27 18: 20:16 21:53 20 06:22(25)
08:02 07:02 06:48 05:06 05:03 (25)
17:29 18:22 20:18 254 20 06:23(25)
08:00 06:59 06:45 05:05 06:03 (25)
17:31 18:24 20:20 20555 19 06:22(25)
07:58 | 06:57 06:43 05:05 06:04 (25)
17:33 | 18:26 20:22 2:56 18 06:22(25)
07:56 | 06:54 06:41 05:05 06:05 (25)
17:35 18:28 20:24 256 17 06:22(25)
07:54 06:52 06:38 06:05 (25) | 05:04 06:05 (25)
17:37 18:30 20:25 10 06:15(25) | 21:57 17 06:22 (25)
07:52 06:50 06:36 06:03 (25) | 05:04 06:05 (25)
17:39 18:31 2027 14 06:17(25) [21:58 17 06:22 (25)
07:50 06:47 06:34 06:02 (25) | 05:04 06:05 (25)
17:40 18:33 20:29 17 06:19(25) | 21:58 17 06:22(25)
07:48 06:45 06:32 06:01 (25) | 05:04 06:06 (25)
17:92 18:35 20:31 18 06:19(25) | 21:39 16 06:22(25)
07:46 06:43 06:29 06:00 (25) | 05:04 06:06 (25)
17:44 18:37 20:33 20 06:20(25) | 21:59 16 06:22 (25)
07:44 06:40 06:27 05:59 (25) | 05:04 06:07 (25)
17:46 18:39 20:34 21 06:20(25) | 22:00 15 06:22 (25)
07:42 06:38 06:25 05:59 (25) | 05:04 06:07 (25,
17:48 18:41 20:36 22 06:21(25) |22:00 15 06;22(25
07:40 06:35 06:23 05:59 (25) | 05:04 06:07 (25
17:50 18:42 20:38 5 23 06:22(25) | 22200 15 06:22(25
07:38 06:33 06:20 05:58 (25) | 05: 06:08 (25
17:52 18:44 20:40 13 24 06:22(25) | 22:01 15 06:23(25
07:35 | 06:31 06:18 05:58 (25) | 05:04 06:08 (25
17:54 18:46 2041 16 24 06:22(25)]22:01 15 06:23(25
07:33 06:28 06:16 05:58 (25) | 05:04 06:08 (25
17:56 18:48 20043 18 25 06:23(25) | 22:01 15 06:23(25
07:31 06:26 06:14 05:58 (25) | 05:04 06:09 (25
17:58 18:50 20:45 20 25 06:23(25) | 22:01 15  06:24(25)
07:29 06:23 06:12 05:58 (25) | 05:05 06:08 (25)
18:00 18:51 20147 2 25 06:23(25) | 22:01 16 06:24(25)
07:27 06:21 06:10 05:58 (25) | 05:05 06:08 (25
18:02 18:53 20! 23 25 06:23(25) [ 22:01 16  05:24(25
07:24 06:19 06:08 05:58 (25) | 05:06 06:09 (25
18:04 18:55 2050 23 25 06:23(25) | 22:01 16  06:25 (25
07:22 0616 06:05 05:59 (25) | 05:06 06:08 (25
18:05 18:57 0052 23 24 06:23(25) | 22:01 17 06:25(25)

07:14 06:03 05:59 (25) | 05:07 06:09 (25)
19:59 20054 23 24 06:23(25) | 22201 16 06:25 (25)
07:11 06:01 05:59 (25) | 05:07 06:08 (25)
20:00 20:56 23 07:00 (24) 24 06:23(25)|22:00 17 06:25(25)
07:09 05:59 (25)
20:02 24 06:23(25)
275 367 418 505
536 538
0.37 0.43 033
0.97 0.97 0.97
0.68 0.70 071
Gesamte Reduktion | | | 0.24 0.29 0.22
Met.wahrsch.Beschattung | | | 51 157 120
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 ) 61 \NlﬂdPRﬂ.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender
Berechnung: GB Schattenrezeptor: AA - 1027
Annahmen fiir Schattenwurfberechnung

Liswriziertnr Acromnder:

I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285

P

Sonr heinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1211 1,355 942 827 582 8,462

el \

Star gesct ol Start aus L nlinie
| August | Sep |
1 06:08 (25) | 05:46 06:39 | 07:30 08:20
18 06:26 (25) | 21:26 20:22 | 19:10 16:18
2 06:08 (25) | 05:48 06:41 | 07:32 08:22
19 06:27 (25) | 21:25 20:19 | 19:07 16:18
3 06:09 (25) | 05:50 06:42 | 07:34 08:23
19 06:28(25) | 21:23 20:47 | 19:05 16:17
4 06:08 (25) | 05:51 06:44 | 07:36 08:24
19 06:27 (25) | 21:21 20015 | 19:03 16:16
5 06:08 (25) | 05:53 06:55 (24) | 06:46 | 07:37 08:26
20 06:28(25) | 21:19 S 07:00(24) | 20:12 | 19:00 16:16
6 06:08 (25) | 05:55 06:53 (24) | 06:47 | 07:39 08:27
21 06:29(25) | 21:17 11 07:04(24) | 20:10 | 18:58 16:15
7 06:08 (25) | 05:56 06:50 (24) | 06:49 | 07:41 08:28
21 06:29(25) | 21:15 15 07:05(24) | 20:08 | 18:55 16:15
[ 06:08 (25) | 05:58 06:49 (24) | 06:51 | 07:43 08:30
22 06:30(25) | 21:314 18 07:07 (24) | 20:05 | 18:53 16:14
9 06:08 (25) | 06:00 06:49 (24) | 06:53 | 07:44 08:31
22 06:30(25)121;12 19 07:08(24) [ 20:03 | 18:51 16:14
06:08 (25) | 06:01 06:47 (24) | 06:54 | 07:46 08:32
23 06:31(25)121:00 21 07:08(24) | 20,00 | 1848 16:14
06:08 (25) | 06:03 06:47 (24) | 06:56 | 07:48 08:33
23 0631(25) | 21:08 22 07:09(24) | 19:58 | 18:46 16:14
06:07 (25) | 06:05 06:46 (24) | 06:58 1 07:50 08:34
24 06:31(25)|21:06 22 07:08(24) [ 19:56 | 18:44 16:13
06:07 (25) | 06:06 06:46 (24) | 06:59 | 07:52 08:35
25 08:32(25)|21:04 23 07:09(24) [ 19:53 | 18:42 16:13
06:07 (25) | 06:08 06:46 (24) | 07:01 | 07:53 08:36
25 06:32(25){21:02 23 07:09(24) | 19:51 | 18:39 16:13
06:07 (25) | 06:10 06345 (24) | 07:03 | 07:55 08:37
25 06:32(25) | 20:59 24 07:09(24) | 19:48 | 18:37 16:13
06:07 (25) | 06:11 06:46 (24) | 07:04 | 07:57 08:38
25 06:32(25) | 20:57 23 07:09(24) | 19:46 | 18:35 16:13
06:08 (25) | 06:13 06:45 (24) | 07:06 | 07:59 08:39
25 06:33(25) | 20:55 22 07:07(24) | 19:43 | 18:32 16:14
06:08 (25) | 06:15 06:46 (24) | 07:08 | 08:01 08:40
25 06:33(25) (2153 21 07:07(24) | 1941 | 18:30 16:14
06:08 (25) | 06:17 06:47 (24) | 07:10 | 08:03 08:40
25  06:33(25) | 20:51 07:07 (24) | 19:39 | 18:28 16:14
06:07 (25) | 06:18 06:47 (24) | 07:11 | 08:04 08:41
25 06:32(25) (20:49 18 07:05(24) | 19:36 | 18:26 16:14
06:08 (25) | 06:20 06:48 (24) | 07:13 | 08:06 08:42
25 06:33(25)]20:47 16 07:04 (24) | 19:34 | 18:24 16:15
06:08 (25) | 06:22 06:49 (24) | 07:15 | 08:08 08:42
24 06:32(25) |20:44 12 07:01(24)19:31 | 18:21 16:15
06:08 (25) | 06:23 06:53 (24) | 07:16 | 08:10 08:43
24 06:32(25) | 20:42 4 06:57 (24) | 19:29 | 18:19 16:16
06:09 (25) | 06:25 07:18 | 08:12 08:43
23 06:32(25) | 20:50 19:27  |18:17 16:16
06:09 (25) | 06327 07:20 | 07:14 08:44
22 06:31(25) | 20:38 19:24 | 1715 16:17
06:10 (25) | 06:29 07:22  |07:15 08:44
20 08:30(25) | 20:35 19:22 | 17:13 16:18
06:11 (25) | 06:30 07:23 | 07:17 08:44
19 06:30 (25) | 20:33 19:19  |17:11 16:19
06:11 (25) | 06:32 07:25 | 07:19 08:44
18 06:29 (25) | 20:31 19:17 | 17:09 16:19
06:13 (25) | 06:34 07:27 107:21 : 08:44
15 06:28 (25) | 20:29 19:14 | 17:07 16:20 16:20
06:14 (25) | 06:35 07:29 | 07:23 08:19 08:45
12 06:26 (25) | 20:26 19:12 | 17:05 16:19 16:21
06:17 (25) | 06:37 107:25 08:45
7 06:24(25) | 20:24 117:03 16:22
| 457 382 | 330 262 238
660 | 339 |
0.34 | 0.37 |
0.97 | 0.97 |
0.7t | 0.68 |
024 | 025 | 1 |
156 | 83 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch 2 kt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 ) 62 \NlﬂdPRﬂ.
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Schattenwurf-Immissionsgutachten Windpark Papenburg Il / Deutschland
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender
Berechnung: GB Schattenrezeptor: AB - 1028 s —_
Sonr hei hrscheinlichkeit nNenstun EELDEI
Annahmen fiir Schattenwurfberechnung Jan Feb Mir Apr Mai Jun i Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 B27 582 8,462
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Februar |M&rz  [April | Mai |Juni

1 08:16 07:20 07:07 06:36 (24) | 05:12 05:57 (25)
17:13 18:07 20:04 23 06:59(24) | 21:46 24 06:21(25)
08:14 07:18 07:04 06:37 (24) | 05:11 05:58 (25)
17:15 18:09 20:06 22 06:59(24) | 21:47 24 06:22(25)
08:12 07:15 07:02 06:37 (24) | 05:10 05:58 (25)
17:17 18:11 20:08 21 06:58(24) [21:48 24 06:22(25)
08:11 07:13 07:00 06:37 (24) | 05:09 05:58 (25)
17:19 | 18:13 20:09 20 06;57(24) |21:49 23 06:21(25)
08:09 07:11 06:57 06:38 (24) | 05:08 05:59 (25)
17:21 18:15 20:11 18 06:56 (24) | 21:50 23 06:22(25)
08:07 07:08 06:55 06:38 {24) | 05:08 05:59 (25)
17:23 18:17 20:13 17 06:55(24) | 21:51 23 06:22(25)
08:05 07:06 06:52 06:40 (24) | 05:07 06:00 (25)
17:25 18:19 20:15 14 06:54(24) |21:52. 22 0622 (25)
08:04 07:04 06:50 06:42 (24) | 05:06 06:00 (25)
17:27 18:. 20:16 10 06:52 (29) | 21:53 21 06:21(25)
08:02 07:02 06:48 06:45 (24) | 05:06 05:00 (25)
17:29 18:22 20:18 3 06:48(24) | 21:54 22 06:22(25)
08:00 06:59 06:45 05:05 06:00 (25)
17:31 18:24 20:20 2155 21 06:21(25)
07:58 | 06:57 06:43 05:05 06:01 (25)
17:33 | 18:26 20:22 256 20 06:21(25)
07:56 | 06:54 06:41 05:05 06:02 (25)
17:35 18:28 20:24 256 20 06:22(25)
07:54 06:52 06:38 05:04 06:02 (25)
17:37 18:30 20:25 2:57 20 06:22(25)
07:52 06:50 06:36 06:04 (25) | 05:04 06:02 (25)
17:39 18:31 20127 8 06:12(25) |21:58 19  05:21 (25)
07:50 06:47 06:34 06:02 (25) | 05:04 06:02 (25)
17:40 18:33 20:29 13 06:15(25) | 21:58 19 06:21(25)
07:48 06:45 06:32 06:00 (25) | 05:04 06:03 (25)
17:92 18:35 20:31 16 06:16(25) | 21:59 18 06:21(25)
07:46 06:43 06:29 05:59 (25) | 05:04 06:03 (25)
17:44 18:37 20:33 18 06:17(25) | 21:59 18 06:21(25)
07:44 06:40 06:27 05:58 (25) | 05:04 06:03 (25)
17:46 18:39 20:34 20 06:18(25)|22:00 18  06:21(25)
07:42 06:38 06:25 05:58 (25) | 05:04 06:03 (25,
17:48 18:41 20:36 21 06:19(25) [22:00 19 06;22(25
07:40 06:35 06:23 05:58 (25) | 05:04 06:04 (25
17:50 18:42 20:38 22 06:20(25) | 22:00 18 06:22 (25
07:38 06:33 06:20 06:46 (24) 05:56 (25) | 05 05:05 (25,
17:52 18:44 20:40 7 06:53(24) 23 06:19(25) | 22:01 18 06:23 (25
07:35 | 06:31 06:18 06:42 (24 05:56 (25) | 05:04 06:05 (25
17:54 18:46 20041 13 06:55 (24, 24 06:20(25)]22:01 18 06:23(25
07:33 06:28 06:16 06:40 (24 05:56 (25) | 05:04 06:05 (25
17:56 18:48 20043 17 06:57 (24 24 06:20(25) | 22:01 18 06:23(25
07:31 06:26 06:14 06:39 (24 05:56 (25) | 05:04 05:05 (25,
17:58 18:50 2:45 19 06:58 (24 25 06:21(25) | 22:01 18 06:23 (25
07:29 06:23 06:12 06:38 (24 05:56 (25) | 05:05 06:05 (25
18:00 18:51 20047 20 06:58 (24 25 06:21(25) | 22:01 18 06:23 (25]
07:27 06:21 06:10 06:37 (24 05:56 (25) | 05:05 06:05 (25
18:02 18:53 20! 22 06:59 (24 25 06:21(25)|22:01 18 06:23(25
07:24 06:19 06:08 06:37 (24) 05:56 (25) | 05:06 06:05 (25
18:04 18:55 20:50 22 06:59 (24 26 06:22(25)|22:01 19  06:24(25
07:22 06:16 06:05 06:36 (24 05:57 (25) | 05:06 06:05 (25
18:05 18:57 20052 23 06:59 (24, 25 06:22(25) | 22:01 19 06:24(25)

07:14 06:03 06:36 (24 05:57 (25) | 05:07 06:05 (25)
19:59 20054 23 06:59 (24) 25 06:22(25) | 22:01 20 06:25 (25)
07:11 06:01 06:36 (24) 05:57 (25) | 05:07 06:05 (25)
20:00 20:56 23 06:59 (24) 25 06:22(25)|22:00 20 06:25(25)
07:09 05:57 (25)
20:02 25 06:22(25)
275 367 418 505
189 538 602
0.37 0.43 0.33
0.97 0.97 0.97
0.68 0.70 o
Gesamte Reduktion | | | 0.24 0.29 0.22
Met.wahrsch.Baschattung | | | 46 157 135
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 ) 63 \NlﬂdPRﬂ.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: AB - 1028

Sonnenscheinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 52.4 404 .’399 1,211 1,355 942 827 582 8,462

Star geschwindig! rt g aus Leistungskennlinie
| August | Sep |
1 06:05 (25) | 05:46 06:39 | 07:30 08:20
21 06:26 (25) | 21:26 20:22 | 19:10 16:18
2 06:05 (25) | 05:48 06:41 | 07:32 08:22
21 06:26 (25) | 21:25 20:19 | 19:07 16:18
3 06:06 (25) | 05:50 06:42 | 07:34 08:23
21 06:27(25) | 21:23 20:47 | 19:05 16:17
4 06:05 (25) | 05:51 06:54 (24) | 06:44 1 07:36 08:24
22 06:27(25) | 21:21 6 07:00(24) | 20:15 | 19:03 16:16
5 06:05 (25) | 05:53 06:50 (24) | 06:46 | 07:37 08:26
22 06:27(25) | 21:19 12 07:02(24) | 20:12 | 19:00 16:16
6 06:05 (25) | 05:55 06:49 (24) | 06:47 | 07:39 08:27
23 06:28(25) | 21:17 1S 07:04(24) | 20:10 | 18:58 16:15
7 06:05 (25) | 05:56 06:47 (24) | 06:49 | 07:41 08:28
23 06:28(25)|21:15 18 07:05(24) | 20:08 | 18:55 16:15
8 06:05 (25) | 05:58 06:47 (24) | 06:51 | 07:43 08:30
24 06:29(25) | 21:34 19 07:06(24) | 20:05 | 18:53 16:14
9 06:05 (25) | 06:00 06:46 (24) | 06:53 | 07:44 08:31
24 06:29(25){21:12 21 07:07(24) [ 20:03 | 18:51 16:14
06:05 (25) | 06:01 06:45 (24) | 06:54 | 07:46 08:32
24 06:29(25)121:30 22 07:07(24) | 20:00 | 18:48 16:14
06:05 (25) | 06:03 06:45 (24) | 06:56 | 07:48 08:33
25 06:30(25)|21:08 23 07:08(24) | 19:58 | 18:46 16:14
06:05 (25) | 06:05 06:44 (24) | 06:58 1 07:50 08:34
25 06:30(25) | 21:06 23 07:07(24) | 19:56 | 18:44 16:13
06:05 (25) | 06:06 06:44 (24) | 06:59 | 07:52 08:35
25 06:30(25) | 21:04 24 07:08(24) [ 19:53 | 18:42 16:13
06:05 (25) | 06:08 06:44 (29) | 07:01 | 07:53 08:36
25 06:30(25)21:02 24 07:08(24) | 19:51 | 18:39 16:13
06:05 (25) | 06:10 06544 (24) | 07:03 | 07:55 08:37
25 06:30(25) | 20:59 23 07:07 (24) | 19:48 | 18:37 16:13
06:05 (25) | 06:11 06:44 (24) | 07:04 | 07:57 08:38
25 06:30(25) | 20:57 23 07:07(24) | 19:46 | 18:35 16:13
06:06 (25) | 06:13 06:44 (24) | 07:06 | 07:59 08:39
25  06:31(25) | 20:55 21 07:05(24) | 19:43 | 18:32 16:14
06:06 (25) | 06:15 06:45 (24) | 07:08 | 08:01 08:40
25 06:31(25) | 20:53 20 07:05(24) | 19:41 | 18:30 16:14
06:06 (25) | 06:17 06:46 (24) | 07:10 | 08:03 08:40
25 06:31(25)|20:51 18  07:04 (29) | 19:39 | 18:28 16:14
06:06 (25) | 06:18 06:46 (24) | 07:11 | 08:04 08:41
24 06:30 20049 16 07:02(24) | 19:36 | 18:26 16:14
06:07 (25) | 06:20 06:48 (24) | 07:13 | 08:06 08:42
24 06:31(25)120:47 12 07:00(24) | 19:34 | 18:24 16:15
06:07 (25) | 06:22 06:51 (24) | 07:15 | 08:08 08:42
23 06:30 (25) | 20:44 S 06:56(24) [ 19:31 | 18:21 16:15
06:07 (25) | 06:23 07:16 | 08:10 08:43
23 06:30(25) | 20:42 19:29 118:19 16:16
06:08 (25) | 06:25 07:18 | 08:12 08:43
22 06:30(25) | 20:50 19:27  |18:17 16:16
06:08 (25) | 06:27 07:20 | 07:14 08:44
21 06:29(25) | 20:38 19:24 | 1715 16:17
06:09 (25) | 06:29 07:22  |07:15 08:44
19 06:28 (25) | 20:35 19:22 | 17:13 16:18
06:10 (25) | 06:30 07:23 | 07:17 08:44
17 06:27 (25) | 20:33 19:19  |17:11 16:19
06:11 (25) | 06:32 07:25 | 07:19 08:44
15 06:26 (25) | 20:31 19:17 | 17:09 16:19
06:13 (25) | 06:34 07:27 | 07:21 08:44
| 12 06:25(25) | 20:29 19:14 | 17:07 16:20
| 06:16 (25) | 06:35 07:29 | 07:23 08:45
| 5 06:21(25) | 20:26 19:12 | 17:05 16:21
| | 06:37 107:25 08:45
| | 20:24 117:03 16:22
| | 457 382 | 330 262 238
astr,max.mogl Beschattung | 655 | 345 |
L Sonnenscheinwahrsch. | 0.34 | 0.37 |
Reduktion Betriebsdauer | 0.97 | 0.97 |
Reduktion Windrichtung | 0.7t | 0.68 |
Gesamte Reduktion | 0.24 | 0.25 | 1 |
Met.wahrsch.Baschattung | 155 | 85 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 ) 64 \NlﬂdPRﬂ.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: AC - 1029 — & 5
Sonr heinwahrscheinlichkeit ttlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung pblggssinghornh Mai Jun Jul Aug A -
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 B27 582 8,462
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Februar |M&rz  [April | Mai |Juni

1 08:16 07:20 07:07 06:32 (24) | 05:12 05:54 (25)
17:13 18:07 20:04 06:56 (24) | 21:46 25  06:19(25)
08:14 07:18 07:04 06:33 (24) | 05:11 05:55 (25)
17:15 18:09 20:06 06:56 (24) | 21:47 24 06:19(25)
08:12 07:15 07:02 06:33 (24) | 05:10 05:55 (25)
17:17 18:11 20:08 06:56(24) | 21:48 24  D6:19 (25)
08:11 07:13 07:00 06:33 (24) | 05:09 05:54 (25)
17:19 | 18:13 20:09 06:55(24) | 21:49 25  06:19(25)
08:09 07:11 06:57 06:34 (24) | 05:08 05:55 (25)
17:21 18:15 20:11 06:54 (24) | 21:50 25 06:20 (25)
08:07 07:08 06:55 06:34 (24) | 05:08 05:55 (25)
17:23 18:17 20:13 06:54 (24) | 21:51 24 06:19(25)
08:05 07:06 06:52 06:35 (24) | 05:07 05:56 (25)
17:25 18:19 20:15 06:53(24) | 21:52. 24 06:20 (25)
08:04 07:04 06:50 06:36 (24) | 05:06 05:56 (25)
17:27 18:. 20:16 06:52 (29) | 21:53 23 06:19(25)
08:02 07:02 06:48 06:37 (24) | 05:06 05:57 (25)
17:29 18:22 20:18 06:50 (24) | 21:54 23 06:20(25)
08:00 06:59 06:45 06:39 (24) | 05:05 05:56 (25)
17:31 18:24 20:20 06:48 (24) | 21:55 23 06:19 (25)
07:58 | 06:57 06:43 05:05 05:57 (25)
17:33 | 18:26 20:22 21:56 22 06:19(25)
07:56 | 06:54 06:41 05:05 05:58 (25)
17:35 18:28 20:24 2:56 22 06:20(25)
07:54 06:52 06:38 05:04 05:58 (25)
17:37 18:30 20:25 2:57 22 06:20(25)
07:52 06:50 06:36 05:04 05:58 (25)
17:39 18:31 20127 21:58 21 06:19 (25)
07:50 06:47 06:34 | 05:04 05:58 (25)
17:40 18:33 20:29 |21:58 21 06:19 (25)
07:48 06:45 06:32 06:00 (25) | 05:04 05:58 (25)
17:42 18:35 20:31 06:10(25) | 21:59 22 06:20(25)
07:46 06:43 06:29 05:59 (25) | 05:04 05:59 (25)
17:44 18:37 20:33 06:12 (25) | 21:59 21 06:20 (25)
07:44 06:40 06:27 05:57 (25) | 05:04 05:59 (25)
17:46 18:39 20:34 06:13(25) | 22:00 21  06:20 (25)
07:42 06:38 06:25 05:56 {25) | 05:04 05:59 (25,
17:48 18:41 20:36 06:14(25) | 22:00 21  06;20 (25]
07:40 06:35 06:23 05:56 (25) | 05:04 05:59 (25
17:50 18:42 20:38 06:15(25) | 22:00 21  05:20 (25,
07:38 06:33 06:20 05:54 (25) | 05:04 05:00 (25,
17:52 18:44 20:40 06:15(25) | 22:01 21 06:21 (25
07:35 | 06:31 06:18 05:54 (25) | 05:04 06:00 (25
17:54 18:46 20:41 06:16(25) | 22:01 21 06:21 (25,
07:33 06:28 06:16 06:40 (24) 05:54 (25) | 05:04 06:00 (25
17:56 18:48 20:43 11 06:51 (24) 06:17 (25) | 22:01 21 06:21 (28]
07:31 06:26 06:14 06:38 (24) 05:54 (25) | 05:04 06:01 (25,
17:58 18:50 2:45 15 06:53 (24) 06:17 (25) | 22:01 21 06:22 (25)
07:29 06:23 06:12 06:37 (24) 05:54 (25) | 05:05 06:01 (25)
18:00 18:51 20047 17 06:54(24) 06:18 (25) | 22:01 21 06:22(25)
07:27 06:21 06:10 06:35 (24) 05:54 (25) | 05:05 06:01 {25
18:02 18:53 20! 20 06:55 (24) 06:18(25) [ 22:01 21  06:22 (25
07:24 06:19 06:08 06:34 (24) 05:54 (25) | 05:06 06:01 (25
18:04 18:55 20:50 22 06:56 (24) 06:18(25) | 22:01 21 06:22 (25]
07:22 06:16 06:05 06:34 (24) 05:54 (25) | 05:06 06:01 (25
18:05 18:57 20052 22 06:56 (24, 06:19(25) | 22:01 21 06:22(25)

07:14 06:03 06:33 (24) 05:54 (25) | 05:07 06:01 (25)
19:59 20:54 23 06:56 (24) 06:19 (25) | 22:01 22 06:23(25)
07:11 06:01 06:33 (24) | 05:1 05:54 (25) | 05:07 06:01 (25)
20:00 20:56 73 06:56 (24) 06:19 (25) | 22:00 22 06:23(25)
07:09 05:54 (25)
20:02 06:19 (25)
275 367 418 505
153 666
0.37 0.33
0.97 0.97
0.69 0
Gesamte Reduktion | | | 024 0.22
Met.wahrsch.Baschattung | | | 37 149
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WndPRO 4.2.285 | EMO International A/S, Tel, +45 96 35 44 44, www.emd ok, windoro@emd.dk 23.03.2026 16:50 ) 65 \NlndPRU.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: AC - 1029

Sonnenscheinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 52.4 404 .’399 1,211 1,355 942 827 582 8,462

Star geschwindig! rt g aus Leistungskennlinie
| August | Sep |
1 06:01 (25) | 05:46 06:39 | 07:30 08:20
23 06:24(25) | 21:26 20:22 | 19:10 16:18
2 06:02 (25) | 05:48 06:52 (24) | 06:41 | 07:32 08:22
22 06:24(25) | 21:25 4 06:56(24) | 20:19 | 19:07 16:18
3 06:02 (25) | 05:50 06:48 (24) | 06:42 | 07:34 08:23
23 06:25 525)121:23 11 06:59(24) | 20:47 | 19:05 16:17
4 06:01 (25) | 05:51 06:47 (24) | 06:44 1 07:36 08:24
23 06:24(25) | 21:21 14 07:01(24) | 20:15 | 19:03 16:16
5 06:01 (25) | 05:53 06:45 (24) | 06:46 | 07:37 08:26
24 06:25(25) | 21:19 17 07:02(24) | 20:12 | 19:00 16:16
6 06:02 (25) | 05:55 06:44 (24) | 06:47 | 07:39 08:27
23 06:25(25) | 21:17 19 07:03(24) | 20:10 | 18:58 16:15
7 06:02 (25) | 05:56 06:43 (24) | 06:49 | 07:41 08:28
24 06:26(25) | 21:15 20 07:03(24) | 20:08 | 18:55 16:15
8 06:02 (25) | 05:58 06:43 (24) | 06:51 | 07:43 08:30
24 06:26(25) | 21:314 21 07:04 (24) | 20:05 | 18:53 16:14
9 06:02 (25) | 06:00 06:43 (24) | 06:53 | 07:44 08:31
25 06:27(25) 121312 22 07:05(24) [ 20:03 | 18:51 16:14
06:02 (25) | 06:01 06:42 (24) | 06:54 | 07:46 08:32
25 06:27(25)121:30 23 07:05(24) | 2000 | 18:48 16:14
06:02 (25) | 06:03 06:42 (24) | 06:56 | 07:48 08:33
25 06:27(25)|21:08 23 07:05(24) | 19:58 | 18:46 16:14
06:02 (25) | 06:05 06:41 (24) | 06:58 1 07:50 08:34
25 06:27(25) | 21:06 23 07:04(24) | 19:56 | 18:44 16:13
06:02 (25) | 06:06 06:41 (24) | 06:59 | 07:52 08:35
25 08:27(25) | 21:04 23 07:04(24) [19:53 | 18:42 16:13
06:02 (25) | 06:08 06:42 (24) | 07:01 | 07:53 08:36
25 06:27(25){21:02 22 07:04(24) | 19:51 | 18:39 16:13
06:02 (25) | 06:10 06341 (24) | 07:03 | 07:55 08:37
25 06:27(25) | 20:59 22 07:03(24) | 19:48 | 18:37 16:13
06:02 (25) | 06:11 06:42 (24) | 07:04 | 07:57 08:38
25 06:27(25) | 20:57 21 07:03(24) | 19:46 | 18:35 16:13
06:03 (25) | 06:13 06:42 (24) | 07:06 | 07:59 08:39
25 06:28(25) | 20:55 19 07:01(24) | 19:43 | 18:32 16:14
06:03 (25) | 06:15 06:43 (24) | 07:08 | 08:01 08:40
24 06:27(25) | 20:53 18 07:01(24) | 1941 | 18:30 16:14
06:03 (25) | 06:17 06:45 (24) | 07:10 | 08:03 08:40
24 06:27(25) | 20:51 14 06:59(24) | 19:39 | 18:28 16:14
06:03 (25) | 06:18 06:46 (24) | 07:11 | 08:04 08:41
24 06:27(25) | 20:49 10  06:56(24) | 19:35 | 18:26 16:14
06:05 (25) | 06:20 07:13 | 08:06 08:42
22 06:27 (25) | 20:47 19:34 | 18:24 16:15
06:05 (25) | 06: 07:15 | 08:08 08:42
21 06:26 (25) | 20:44 19:31 1821 16:15
06:05 (25) | 06:23 07:16 | 08:10 08:43
20 06:25(25) | 20:42 19:29 118:19 16:16
06:06 (25) | 06:25 07:18 | 08:12 08:43
18 06:25 (25) | 20:40 19:27  |18:17 16:16
06:07 (25) | 06:27 07:20 | 07:14 08:44
17 06:2%(25) | 20:38 19:24 | 1715 16:17
06:08 (25) | 06:29 07:22  |07:15 08:44
15 06:23 (25) | 20:35 19:22 | 17:13 16:18
06:10 (25) | 06:30 07:23 | 07:17 08:44
12 06:22(25) | 20:33 19:19  |17:11 16:19
06712 (25) | 06:32 07:25 | 07:19 08:44
7 06:19(25) | 20:31 19:17 | 17:09 16:19
| 06:34 07:27 107:21 08:44
| | 20:29 19:14 | 17:07 16:20
| | 06:35 07:29 | 07:23 08:45
| | 20:26 19:12 | 17:05 16:21
| | 06:37 107:25 08:45
| | 20:24 117:03 16:22
| | 457 382 | 330 262 238
astr,max.mogl Beschattung | 616 | 346 |
L Sonnenscheinwahrsch. | 0.34 | 0.37 |
Reduktion Betriebsdauer | 0.97 | 0.97 |
Reduktion Windrichtung | 0.7t | 0.69 |
Gesamte Reduktion | 0.24 | 0.25 | 1 |
Met.wahrsch.Baschattung | 146 | 86 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 66 \NlﬂdPRﬂ.
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1
Wind

Pt
2306_Papenburg

SHADOW - Kalender
Berechnung: GB Schattenrezeptor: AD - 1030 ~ -

\

Lizwriziertnr Acronde:

I117-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.

gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

heinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]

Annahmen fiir Schattenwurfberechnung TR

Jan Feb Mar Apr Mai Jun Jul Aug Sep
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 52.4 404 .'399 1,211 1,355 942 827 582 8,462

Okt Nov Dez

Startwindgs 9 rt g aus L nlinie
| April [Juni
1 08:01 (2) | 07:07 06:31 (24) | 05:12 05:52 (25)
08:19 (2) | 20:04 06:54 (24) | 21:46 25  06:17 (25)
2 08:03 (2) | 07:04 06:32 (24) | 05:11 05:52 (25)
08:18 (2) | 20:06 06:55 (29) | 21:47 26 06:18 (25)
3 08:04 (2) | 07:02 06:31 (24) | 05:10 05:52 (25)
08:15 (2) | 20:08 06:55 (24) | 21:48 26 06:18 (25)
4 07:00 06:31 (24) | 05:09 05:52 (25)
| 20:09 06:54 (24) | 21:49 25 06:17 (25)
5 | 06:57 06:31 (24) | 05:08 05:53 (25)
| 20:11 06:54 (24) | 2:50 25 06:18(25)
6 06:55 06:32 (24) | 05:08 05:53 (25)
20:13 06:53 (24) | 21:51 25 06:18(25)
7 06:52 06:33 (24) | 05:07 05:54 (25)
20:15 06:53 (24) | 21:52 24 06:18(25)
[} 06:50 06:33 (24) | 05:06 05:53 (25)
20:16 06:52 (24) | 21:53 25 06:18 (25)
L 06:48 06:34 (24) | 05:06 05:54 (25)
| 20:18 06:50 (29) | 21:54 24 06:18 (25)
10 | 06:45 06:35 (24) | 05:05 05:54 (25)
| 20:20 06:49 (24) [ 21:55 24 06:18 (25)
11 | 06:43 06:37 (24) | 05:05 05:54 (25)
| 20:22 06:48 (24) | 21:56 24 06:18(25)
¥ | 06:41 06:40 (24) | 05:05 05:55 (25)
20:24 06:44 (24) | 21:56 24 06:19(25)
13 06:38 05:04 05:55 (25)
20:25 21:57 24 06:19(25)
14 06:36 05:04 05:55 (25)
20:27 21:58 23 06:18(25)
15 | 06:34 05:04 05:55 (25)
| 20:29 21:58 23 06:18 (25)
16 | 06:32 05:04 05:55 (25)
| 20:31 21:59 24 06:19(25)
17 06:29 06:00 (25) | 05:04 05:56 {25)
20:33 06:07 (25) | 21:58 23 06:19(25)
18 06:27 05:57 (25) | 05:04 05:56 (25)
2034 06:08 (25) | 22:00 23 06:19(25)
19 06:25 05:56 (25) | 05:04 05:56 (25,
20:36 06:10 (25) | 22:00 23 06:19(25)
20 06:23 05:55 (25) | 05:04 05:56 (25)
20138 06:12 (25) | 22:00 23 06119 (25)
21 06:20 05:54 (25) | 05:04 05:57 (25)
20:40 06:12 (25) | 22:01 23 06:20(25)
22 | 06:18 05:53 (25) | 05:04 05:57 (25)
| 20041 06:13(25) | 22:01 23 06:20(25)
23 | 06:16 06:43 (24) 05:53 (25) | 05:04 05:57 (25)
| 20:43 2 06:45(24) 06:14 (25) | 22:01 23 06:20(25)
24 | 06:14 06:38 (24) 05:53 (25) | 05:04 05:58 (25)
: 12045 12 06:50 (24) 06:15(25) | 22:01 23 06:21(25)
25 | 08:26 | 06:12 06:36 (24) 05:52 (25) | 05:05 05:58 (25)
i [20:47 15 06:51(24) 06:15(25) | 22:01 23 06:21 (25)
26 | 08:25 | 06:10 06:35 (24) 05:52 (25) | 05:05 05:58 (25)
o [2049 18 06:53 (24) 06:16(25) | 22:01 23 06:21 (25)
27| 08:23 | 06:08 06:34 (24) 05:52 (25) | 05:06 05:58 (25)
: 120:50 19 06:53 (24} 06:16 (25) | 22:01 24  06:22 (25)
28 | 08:22 | 06:05 06133 (24) 05:52 (25) | 05:06 05:58 (25)
8 120:52 21 06:54 (24) 06:16 (25) | 22:01 23 06:21(25)
29 | 08:20 | 06:03 06:32 (24) 05:52 (25) | 05:07 05:58 (25)
| 20:54 2 06:54 (24) 06:17 (25) | 22:01 24 06:22(25)
30 | 08:19 | 06:01 06:31 (24) 05:52 (25) | 05:07 05:58 (25
: 120:56 23 06:54 (24) 06:17 (25) | 22:00 24 06:22 (25)
31| 08:17 | 05:52 (25)
| 06:17 (25)
Sonnenscheinstunden | 254 | 418 505
astr,max.mogl Beschattung | | 132 716
L Sonnenscheinwahrsch. | | 037 033
i | 0.97 0.97
Reduktion Wi | 0.69 o7
Gesamte Reduktion | 1 0.24 | 022
Met.wahrsch.Baschattung | | krl | 160
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {SS:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) inuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WndPRO 4.2.285 | EMO International A/S, Tel, +45 96 35 44 44, www.emd ok, windoro@emd.dk 23.03.2026 16:50 ) 67 \NlﬂdPRU.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender
Berechnung: GB Schattenrezeptor: AD - 1030 ~ -

\

Lisenzwrine Acveundes
I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

heinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]

Annahmen fiir Schattenwurfberechnung TR

Jan Feb Mar Apr Mai Jun

Jul Aug Sep

Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 52.4 404 .’399 1,211 1,355 942 827 582 8,462

Star geschwindigkeit: Startwindgeschw. aus L nlinie
| August | SeptembeyOktober | Novembet Dezember
1 05:58 (25) | 05:46 06:48 (24) | 06:39 | 07:30 107:27 | 08:20
24 06:22(25) | 21:26 8 06:56(24) [20:22 | 19:10 117:01  |16:18
2 05:59 (25) | 05:48 06:47 (24) | 06:41 | 07:32 07:29 | 08:22
24 06:23(25) | 21:25 12 06:59(24) | 20:19 | 19:07 16:59 16:18
3 05:59 (25) | 05:50 06:45 (24) | 06:42 | 07:34 07:31 08:23
25 06:24(25)|21:23 15 07:00(24) | 20:47 | 19:05 16:57 16:17
4 05:59 (25) | 05:51 06:44 (24) | 06:44 1 07:36 07:32 08:24
24 06:23(25)|21:21 17 07:01(24) | 20:15 | 19:03 116:55 | 16116
5 05:59 (25) | 05:53 06:42 (24) | 06:46 | 07:37 |07:34 | 08:26
25 06:24(25) | 21:19 20 07:02(24) | 20:12 | 19:00 116:53 | 16:16
6 05:59 {25) | 05:55 06:42 (24) | 06:47 | 07:39 1 07:36 08:27
25 06:24(25) | 21:17 21 07:03(24) | 20:10 | 18:58 | 16:52 16:15
7 05:59 (25) | 05:56 06:41 (24) | 06:49 | 07:41 07:38 08:28
25 06:24(25) | 21:15 22 07:03(24) | 20:08 | 18:55 16:50 16:15
[ 06:00 (25) | 05:58 06:41 (24) | 06:51 | 07:43 07:40 08:30
25 06:25(25) | 21:34 22 07:03(24) | 20:05  [18:53 16:48 16:14
9 06:00 (25) | 06:00 06:41 (24) | 06:53 | 07:44 07:42 08:31
25 06:25(25)21:12 23 07:04(24) [ 20:03 | 18:51 | 16:46 16:14
06:00 (25) | 06:01 06:40 (24) | 06:54 | 07:46 08:40 (2) | 07:44 08:32
25 06:25(25)|21:30 23 07:03(24) | 20:00 | 18:48 7 0847 (2) | 16145 16:14
06:00 (25) | 06:03 06:40 (24) | 06:56 | 07:48 08:37(2) | 07:46 | 08:33
25 06:25(25) | 21:08 24 07:04(24) | 19:58  |18:46 13 08:50(2) [ 16143 | 16:14
06:00 (25) | 06:05 06:40 (24) | 06:58 1 07:50 08:35 (2) | 07:47 | 08:34
25 06:25(25)21:06 23 07:03(24) | 19:56 | 18:44 17  08:52(2) | 16:41 16:13
06:00 (25) | 06:06 06:40 (24) | 06:53 | 07:52 08:34 (2) | 07:49 08:35
25 05:25(25) | 21:04 23 07:03(24) [19:53 | 1842 18 08:52(2) | 16:40 16:13
06:00 (25) | 06:08 06:41 (29) | 07:01 | 07:53 08:33 (2) | 07:51 08:36
25 06:25(25){21:02 22 07:03(24) | 19:51  |18:39 20 08:53(2) | 16:38 16:13
06:00 (25) | 06:10 06340 (24) | 07:03 | 07:55 08:33 (2) | 07:53 | 08:37
25 06:25(25) | 20:59 21 07:01(24) | 19:48  [18:37 21 08:54(2) | 16:37 [ 16113
06:00 (25) | 06:11 06:41 (24) | 07:04 | 07:57 08:32(2) | 07:55 | 08:38
25 06:25(25) | 20:57 20 07:01(24) | 19:46 | 18:35 22 08:54(2) | 1635 | 16:13
06:02 (25) | 06:13 06:42 (24) | 07:06 | 07:59 08:32 (2) | 07:57 08:39
23 06:25(25) | 20:55 17  06:59(24) | 19:43 | 18:32 22 08:54(2) | 16:34 16:14
06:02 (25) | 06:15 06:43 (24) | 07:08 | 08:01 08:32 (2) | 07:58 08:40
23 06:25(25) | 20:53 15 06:58(24) | 19:41  [18:30 21 08:53(2) | 16:32 16:14
06:02 (25) | 06:17 06:46 (24) | 07:10 | 08:03 08:33 (2) | 08:00 08:40
23 06:25(25) | 20:51 10 06:56(24) | 19:39 | 18:28 20 08:53(2) | 16:31 16:14
06:02 (25) | 06:18 07:11 | 08:04 08:32 (2) | 08:02 08:41
2 06:24 20:49 19:35  |18:26 19 08:51(2) | 16:30 16:14
06:04 (25) | 06:20 07:13 | 08:06 08:33 (2) | 08:04 08:42
20 06:24(25) | 20:47 19:34  |18:224 17 08:50(2) | 16:28 16:15
06:04 (25) | 06:22 07:15 | 08:08 08:35 (2) | 08:05 | 08:42
19 06:23 (25) | 20044 19:31 [18:21 14 08:49(2) | 16:27 16:15
06:04 (25) | 06:23 07:16 | 08:10 08:37 (2) | 08:07 08:43
18 06:22(25) | 20:42 19:29  [18:19 10 08:47(2) | 16:26 16:16
06:06 (25) | 06:25 07:18 | 08:12 08:09 08:43
21139 16 06:22(25) | 20:90 19:27  |18:17 16:25 16:16
25 | 05:36 06:07 (25) | 06:27 07:20 | 07:14 08:10 08:44
21138 13 06:20 (25) | 20:38 19:24 | 1715 16:24 16:17
26 | 05:37 06:08 (25) | 06:29 07:22  |07:15 108:12 | 08:44
21:36 10 06:18(25) | 20:35 19:22 | 17:13 |16:23 | 16118
27105:39 06:30 07:23 | 07:17 108:14 | 08:44
135 | 20:33 19:19  |17:11 116:22 | 16119
| 06:32 07:25 | 07:19 108:15 | 08:44
| 20:31 19:17 | 17:09 |16:21 | 16:19
29 | 06:34 07:27 107:21 | 08:17 | 08:44
| | 20:29 19:14 | 17:07 116:20 | 16:20
30 | 05: | 06:35 07:29 | 07:23 | 08:19 | 08:45
1 | 20:26 19:12 | 17:05 |16:19 | 16:21
31 | 06:37 107:25 | | 08:45
| 20:24 117:03 | | 16:22
Sonnenscheinstunden | 457 382 | 330 | 262 | 238
astr,max.mogl Beschattung 584 | 358 | 241 | |
| Sonnenscheinwahrsch. 0.34 | 0.37 | 0.29 | |
Reduktion Betriebsdauer | 0.97 | 0.97 1 097 | |
Reduktion Windrichtung | 0.7t | 0.69 | 0.60 | |
Gesamte Reduktion | 0.24 | 0.25 | 1 0.17 | |
Met.wahrsch.Beschattung | 138 | 89 | | 41 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 ) 68 \NlﬂdPRﬂ.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: AE - 1031 — & 5
Sonr heinwahrscheinlichkeit ttlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung prlggssloglivind Mai Jun Jul Aug A -
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 B27 582 8,462
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Februar |M&rz  [April | Mai |Juni

20:09 (22) | 05:11
20:28 (22) | 21:45
20:08 (22) | 05:10
20:28 (22) | 21:47
20:07 (22) | 05:10
20:28(22) | 21:48

1713|1807 | 20:04

17:17 18:11 20:07

08:10 07:13 06:59 20:07 (22) | 05:08
17:19 | 18:13 20:09 20:30 (22) | 21:49
08:09 07:11 06:57 20:07 (22) | 05:08
17:21 18:15 20:11 20:29 (22) | 21:50
08:07 07:08 06:55 20:06 {22) | 05:07
17:23 18:16 20:13 20:29 (22) | 21:51
08:05 07:06 06:52 20:06 (22) | 05:07
17:25 18:18 20:14 20:29 (22) | 21:52
08:03 07:04 06:50 20:07 (22) | 05:06
17:27 18:20 20:16 20:29 (22) | 21:53
08:01 07:01 06:48 20:07 (22) | 05:06
17:29 18:22 20:18 20:29 (22) | 21:54
08:00 06:59 06:45 19:42 (21) 20:07 (22) | 05:05
17:31 18:24 2020 11 19:53(21) 20:28(22) | 21:55
07:58 | 06:57 06:43 19:38 (21) 20:08 (22) | 05:05
17:2 | 18:26 :22 16 19:54(21) 20:28 (22) | 21:55
07:56 | 06:54 06:41 19:37 (21) | 05:38 20:08 (22) | 05:04
17:34 18:28 20:23 18 19:55(21) 20:27 (22) | 21:56
07:54 06:52 06:38 19:36 (21) 20:08 (22) | 05:04
17:36 18:29 2025 20 19:56(21) 20:26 (22) | 21:57
07:52 06:49 06:36 19:35 (21) 20:10 (22) | 05:04
17:38 18:31 20027 22 19:57(21) 20:26(22) | 21:57
07:50 06:47 06:34 19:33 (21) 20:10 {22) | 05:04
17:40 18:33 20:20 23 19:56(21) 20:24 (22) | 21:58
07:48 06:45 06:31 19:33 (21) 20:12 (22) | 05:03
17:42 18:35 20:31 24 19:57(21) 20:23(22) | 21:58
07:46 06:42 06:29 19:33 (1) 20:16(22) | 05:03
17:44 18:37 20032 24 19:57(21) 20:20 (22) | 21:59
07:44 06:40 06:27 19:33 (21) 05:03
17:46 18:39 20034 24 19:57(21) 21:59
07:42 06:38 06:25 19:33(21) 05:03
17:48 18:40 20:36 23 19:56(21) 2:00
07:39 06:35 06:22 19:32 (21) 05:03
17:50 18:42 20:38 23 19:55(21) 22:00
07:37 06:33 06:20 19:33 (21 05:04
17:52 18:44 20:39 21 19:54 (2 22:00
07:35 | 06:30 06:18 19:34 (21) 05:04
17:54 18:46 2041 19 19:53(21) 22:01
07:33 06:28 06:16 19:35 (21) 05:04
17:56 18:48 20043 17 19:52(21) 22:01
07:31 06:26 06:14 19:36 (21) 05:04
17:58 18:49 2:45 15 19:51(21) 2:01
07:29 06:23 06:12 19:38 (21) 05:05
17:59 18:51 20:47 10 19:48(21) 2:01
07:26 06:21 06:09 05:05
18:01 18:53 20:48 22:01
07:24 06:18 06:07 05:05
18:03 18:55 20:50 22:01
07:22 06:16 06:05 20:14 (22) 05:06
18:05 18:57 20:52 9 20:23(2) 22:01
07:14 06:03 20:12 (22) 05:07
| 19:58 20:54 13 20:25(22) 22:00
|07:11 06:01 20:10 (22) 05:07
20:00 20:55 16 20:26(22) 22:00
07:09
20:02

275 367 418 505

348

0.37

0.97

0.62

| | 0.2

I | 7%

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 ) 69 \NlﬂdPRU.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: AE - 1031 — & 5
Sonr heinwahrscheinlichkeit ttlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung prlggssloglivind Mai Jun Jul Aug A -
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star geschwindigkeit: Startwindg aus Leistungskennlinie
| August I | I ot
1 | 05:46 20:18 (22) | 06:39 19;37 (21) | 07:30 08:20
[21:26 20 20:38(22) | 20:21 16 19:53(21) | 19:09 16:18
2 | 05:48 20:18 (22) | 06:40 19:40 (21) | 07:32 08:21
[21:24 21 20:39(22) |20:19 11 19:51(21) | 19:07 16:17
3 | 05:49 20117 (22) | 06:42 07:34 08:23
|21:23 22 20:39(22) | 20:17 19:05 16:17
4 | 05:51 20:17 (22) | 06:44 07:35 08:24
|21:21 22 20139 (22) | 20:14 19:02 16:16
5 | 05:53 20:16 (22) | 06:45 07:37 08:26
[21:09 23 20:39(22) | 20:42 19:00 16:15
6 | 05:54 20:16 (22) | 06:47 07:39 08:27
21:58 |21:17 23 20:39(22) | 20:10 18:58 16:15
710513 05:56 20:16 (22) | 06:49 07:41 08:28
21:57 2:15 23 20:39(22) | 20:07 18:55 16:15
8 | 05:14 05:58 20:16 (22) | 06:51 07:42 08:29
21:56 20:13 23 20:39 (22) | 20:05 18:53 16:14
9| 05:15 05:59 20:16 (22) | 06:52 07:44 08:31
2511 22 20:38(22) | 20:03 18:51 16:14
| 06:01 20:17 (22) | 06:54 07:46 08:32
121:09 21 20:38(22) | 20:00 18:48 16:14
06:03 20:17 (22) | 06:56 07:48 | 08:33
21:07 20 20:37(22) | 19:58 18:46 | 16:13
20:18 (22) | 06:57 07:50 | 08:34
21:05 18 20:36(22) | 19:55 1844 | 16:13
06:06 20:19 (22) | 06:59 07:51 | 08:35
21:03 15 20:34(22) | 19:53 1841 | 16113
06:08 20:20 (22) | 07:01 0753 | 08:36
2:01 12 20:32(22) | 19:50 18:39 | 16:13
06:10 20:22.(22) | 07:03 07:55 [ 07:53 08:37
20:59 8 20:30(22) | 19:48 18:37 | 16:36 16:13
| 06:11 | 07:04 07:57 | 07:54 08:38
| 20:57 19:46 18:35 | 16:35 16:13
| 06:13 19:48 (21) | 07:06 07:59 | 07:56 08:39
| 20:55 3 19:51(21) | 19:43 18:32 | 16:34 16:13
06:15 19:44 (21) | 07:08 08:00 | 07:58 08:39
20:53 11 19:55(21) | 19:41 18:30 | 16:32 16:14
06:16 19:41 (21) | 07:09 08:02 | 08:00 08:40
20:51 16 19:57 (21) | 19:38 18:228 | 16:31 16:14
| 06:18 19:40 (21) | 07:11 08:04 | 08:02 08:41
|20:49 18 19:58(21) | 19:36 18:26 | 16:29 16:14
| 06:20 19:39(21) | 07:13 08:06 | 08:03 08:41
120:46 20 19:59 (21) | 19:34 18:23 | 16:28 16:15
| 06:21 19:37 (21) | 07:15 08:08 | 08:05 08:42
20044 22 19:59(21) | 19:31 1821 | 16:15
06:23 19:37 (21) | 07:16 08:10 ] 08:43
20042 23 20:00 (21) | 19:29 18:19 | 16:16
06:25 19:36 (21) | 07:18 08:12 | 08:09 08:43
2550 23 19:59(21) | 19:26 18:17 | 16:25 16:16
06:27 19:36 (21) | 07:20 07:13 | 08:10 08:43
20138 23 19:59(21) | 19:24 17:15 | 16:24 16:17
06:28 19:36 (21) | 07:21 07:15 | 08:42 08:44
120:35 24 20:00 (21) | 19:21 17113 | 16:22 16:18
20:25 (22) | 06:30 19:35 (21) | 07:23 07:17 | 08:14 08:44
20:32(22) | 20:33 24 19:59(21) | 19:19 17:11 | 16:22 16:18
20:22 (22) | 06:32 19:35 (21) | 07:28 07:19 | 08:15 08:44
20:34(22) | 20:31 23 19:58(21) | 19:17 17:00 | 16:19
20:21 (22) | 06:33 19:36 (21) | 07:27 o721 | 08:44
20:36(22) | 20:28 22 19:58(21) | 19:14 17:07 | 16:20
20:20 (22) | 06:35 19:36 (21) | 07:28 0723 | 08:44
20:36(22) [ 20:26 20 19:56 (21) | 19:12 1705 | 16:21
20:19 (22) | 06:37 19:37 (21) 07:25 | 08:44
20:38(22) | 20:24 18 19:55 (21) 12203 | 16:22
| 457 382 330 | 262 238
| 583 |
| 037 0.33 |
| 0.97 0.97 ]
| 0.61 0.62 |
| 02 | 0.20 | |
| 128 | 5 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 70 \NlﬂdPRU.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: AF - 1032

Annahmen fiir Schattenwurfberechnung :;m Fe; : Ma: gw ;m it Jsu(""“‘“fn‘ “ﬂ‘:"‘;""‘gﬁ"‘m [E[f:ﬂ

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 827 582 8462
Sla- ind t

o indigkeit: Startwindgeschw. aus Leistungskennlinie
|Januar | Februar |Marz | Aprit | Mai 1 Juni
1] 0844 | 08:15 16:21 (3) | 07:20 17:34(2) | 07:06 | 0552 19:33 (21) | 05:11 20:22 (22)
11623 [17:43 19 1640(3) [18:07 2 17:36(2) | 20:04 120:57 32 2005(21) | 21:45 30 20:52(22)
2| 08:44 1 08:14 220 (3) | 02:17 17:28(2) | 07:04 | 05:57 19:33 (21) | 05:10 20:22 (22)
| 16:24 11715 20 (3)]18:09 12 2) | 20:06 120:59 31 20:04(21) | 21:47 3D 20:52(22)
3| 0844 | o8:12 (3) | 0715 2) | 67:02 | 05:55 19:33 (21) | 05:10 20:23(22)
| 16:25 11717 2 )1 16 2) | 20:07 12101 31 2004(21) | 2148 30 20:55(22)
4(08:44 | 08:10 (3) | 0723 2) | 06:59 1 05:53 19:35 (21) | 05:09 2023 (22)
| 16:27 11719 23 (3) 1813 19 17:44(2) | 20:09 121:03 29 20:04(21) |21:49 29 20:52(22)
5| 08:43 | 08:09 (3) | o7:11 17:23(2) | 06:57 | 05:51 19:35 (21) | 05:08 20:23 (22)
| 16:28 11721 24 (3) 11815 21 17:44(2) | 20:11 121:04 28 20:03(21) | 21:50 29 20:52(22)
6| 08:43 | 08:07 (3) | 07:08 17:22(2) | 06:55 | 05:49 19:35 (21) | 05:07 20:24 (22)
| 16:29 11723 25 1643(3) 1816 23 17:45(2) [ 20113 |2106 27 2002(21)|2L51 29 20:53(22)
7| 08:43 1 08:05 16:18 (3} | 07:06 17:22(2) | 06:52 | 05:47 19:36 (21) | 05:07 20023 (22
| 1631 112:25 25 1643(3) 1818 24  17:46(2) | 20:14 |21:08 25 20:01(21) j21:52 29 20:82(22]
80842 | 68:03 16:18 (3) | 07:04 17:21 (2) | 06:50 105:46 1938 (21) | 05:06 20:24 (2]
| 16:32 117:27 25 16:43(3) 1820 24 17:45(2) | 20116 |21:09 22 2000(21) 2153 29 20:53 (22
9| 08:42 | 08:01 16:18 (3) | 07:01 17:21(2) | 06:48 | 05:44 19:39 (21) | 05:06 20:25 (22]
16:33 17:20 25 1&43(3) | 1822 24 12:45(2) | 208 1211 20 19°59{21) |21:54 28 20053 (22
10 | 08:41 08:00 16:18 (3) | 06:59 17:21(2) | 06:45 | 05:42 19:40 (21) | 05:05 20:25 {22
16:35 17:31 25 1643(3) | 18:24 24 17:45(2) | 20:20 [21:13 20 20141(24) 2155 28 20:53 (2
11| 08:40 02:58 16:19 (3) | 06:57 17:21 (2) | 0643 | 05:40 19:42 (21) | 05:05 20:25 (2]
| 16:36 1732 23 1642(3)(18:26 23 17:44(2) | 20:22 2115 22 2044(24) | 2155 2B 20:53(22
12 | 08:40 07:56 16:20 (3) | 06:54 17:21 (2) | 06:41 05:38 19:45 (21) | 05:04 20:26 (22;
16:38 173% 2 1642(3)(18:28 23 17:44(2) | 2023 2116 19 2045(24) | 2156 27 20:53(22
13 | 08:39 07:54 16:21 (3} | 06:52 17:21 (2) | 06:38 05:37 20:30{22) | 05:04 2026 (22,
16:39 17:36 20 1641(3)(18:29 21 17:42(2) | 20:25 21118 16 2046(24) | 2157 27 20:53(22
14| 08:38 107:52 16:22 (3) | 06:50 17:23(2) | 0636 0535 20:28 (22) | 05:04 20:26 (22
16:41 17:38 210 17:09(1) (18:31 18 17:41(2) | 20:27 21119 20 20:48(24) |21:57 27 20553 (22
15 | 08:37 07:50 16:23 (3} | 06:47 17:25(2) | 06:34 05:33 20:26 (22) | 05:04 20:26 (22
16:42 1740 26 1712(1)(18:33 14 17:39(2) | 2029 3121 23 2049(24) [21:38 27 20:53(2
16 | 08:36 07:48 (3) | 06:45 17:27 (2) | 06:31 05:32 20:26 (22) | 05:03 20:27 (22|
1644 17:42 24 (1) | 18:35 9 17:36(2) | 20031 2123 24 20150 (24) | 21:59 26 20:53 (22
17| 08:35 1 07:46 (1) | 06:42 08:29 19:50 (21) | 05:30 20:25 (22) | 05:03 2027 (2
16:46 1744 17 (1) | 18:37 20032 4 1954(21) | 2124 26 20:55(24) |21:99 26 20:53(22
18 | 08:34 07:44 (1) | 06:40 06:27 19:45 (21) | 05:29 20,24 (22) | 05:03 20:27 (2]
16:47 17:46 12 (1) | 18:39 034 14 19:59(21) | 21026 27 2051 (29) | 21158 37 20:54(22)
19 | 08:33 07:42 (1) | 06:38 06:25 19:42 (21) | 05:27 20:23 (22) | 05:03 20:28 (22]
16:49 11748 20 17:17(1) | 18:40 2036 19 20:01(21)|21:27 2B 20:51(24) [22:00 26 20:54 (22
20 | 08:32 107:39 16:56 (1) | 06:35 06:22 19:39 (21) | 05:26 20:23 (22) | 05:03 20:28 (22
16:51 17250 22 17:18(1) | 1842 2038 23 20:02(21) 2129 9 2052(24) | 22:00 26 20:54(22)
21| 08:31 07:37 2 g 06:20 19:38 (21) | 05:24 20:22 (22) | 05:04 20:28 (22)
16:53 1752 22 2040 25 20:03(21)|21:31 25 20:51(29) |22:00 26 20:5% (22
22| 08:30 07:35 16:56 (1) | 06:30 06:18 19:37 (21) | 05:23 20:22 (22) | 05:04 20:29 (22)
16:54 17:55 22 17:18(1) ) 1896 041 27 20:04(21)121:32 29 2051(29) | 2200 26 20:55(22)
23 {08:29 07:33 16:57 (1) | 06:28 06:16 20022 (22) | 05:04 2020 (22,
16:56 117:56 21 17:18(1) | 18:48 04 28 30 2052(24) |22:01 26 20:55(22)
24| 08:27 07:31 16:56 (1) | 06:26 06:14 20:22 (22) | 05:04 20:28 (22)
16:58 1758 21 ; : 045 30 30 20:52(29) |22:01 27 20:55(22)
25 | 08:26 07:29 06:12 20:22 (22) | 05:05 20029 (22)
17:00 1800 1% 2047 20 30 20:52(24) J22:01 27 20:56(22)
26| 0825 07:26 06:09 20:22 (22) | 05:05 20:29 (22)
|17:02 j18:01 17 048 32 30 20052(22) [22:01 26 20:55(22)
27| 08:23 07:24 06:07 20:22 (22) | 05:05 20030 (22)
17:04 18:03 14 2050 32 0 20:52{2) | 2200 2B 20:56 (2)
28 | 08:22 072:22 06:05 20:22 (22) | 05:06 20:29(22)
17:08 18:05 10 12:11(1) | 18:57 w52 B3 30 20:82(2) |20 27 20:56(22)
29 | 08:20 16:26 (3) 07:14 06:03 20:22 (22) | 05:07 20:30 (22)
17:07 7 16:33(3) 19:58 20054 32 20 0 20:52(22) | 2200 27 20:57(22)
30 | 08:19 1623 (3) 0711 06:01 19:33(21) | 05:13 20:22 (22) | 05:07 20:29 (2]
17:09 13 16:36(3) 2000 2085 32 20:05(21)121:43 30 20:52(22) |20 27 20:56(22)
31| 08:17 16:21 (3) 07:09 05:12 20:22 (22) |
171 18 1637(3) 20.02 44 0 2052()
Sonneracheinstunden | 254 275 3%7 418 | 490
astr.max.mogt Beschattung 36 563 297 361 | 827 823
Red Sannenscheinwatrsch, 017 026 027 0.37 | 043 0.33
Reduktion Betriedsdaver 097 057 0,97 097 | 097 | 097
Reduktion Windrichtung 071 071 0.68 060 | 0.60 | 060
Gesamte Reduktion 011 0.18 018 021 | 0.25 | 0.19
Met.wahrsch Beschattung 4 104 52 7 | 205 | 154
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {S5:MM) Sch anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WndPRO 4.2.285 | EMD International A/S; Tal. ++45 96 35 44 44, www.emd ok, windprodemd. dk 23.03.2026 16:50 ) 71 \NlﬂdPnu.
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1
Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: AF - 1032

Annahmen fiir Schattenwurfberechnung :;n Fe; : Ma: gw Mm it ?u("""‘“;"‘ “&‘:“;’p""‘o"z’"m [E(f;"ﬂ

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star fe1 digkeit: Startwindg aus Leistungskennlinie
| August | | | Dezember
1 20:30 (22) | 05:46 19:54 (21) | 06:39 | 07:30 18:01 (2) 15:48 (3) | 08:20
20:57(22) | 21:26 21 20:55(24) | 20:21 119:09 21 18:22(2) 16:12 (3) | 16:18
2 20:30 (22) | 05:48 19:52 (21) | 06:40 07:32 18:00 (2) 15:48 (3) | 08:21
20:58 (22) | 21:24 23 20:54 (24) | 20:19 19:07 23 18:23(2) 16:12 (3) | 16:17
3 20:29 (22) | 05:49 19:50 (21) | 06:42 07:34 17:59 (2) 15:47 (3) | 08:23
20:57 (22) | 21:23 18 20:08 (21) | 20:17 19:05 24 18:23(2) 16:13 (3) | 16:17
4 20:30 (22) | 05:51 19:48 (21) | 06:44 07:35 17:58 (2) 15:47 (3) | 08:24
20:58(22) | 21:21 22 20:10(21) | 20:14 119:02 24 18:22(2) 16:12 (3) | 16:16
5 20:30 (22) | 05:53 19:47 (21) | 06:45 | 07:37 17:58 (2 15:48 (3) | 08:26
20:58(22) | 21:19 23 20:10 (21) | 20:12 119:00 24 18:22(2 16:12 (3) | 16:16
6 20:30 (22) | 05:54 19:46 (21) | 06:47 07:39 17:58 (2) 15:4923 08:27
20:59 (22) | 21:17 25 20:11(21) | 20:10 18:58 24 18:22(2) 16:13 (3) | 16:15
7 20:30 (22) | 05:56 19:45 (21) | 06:49 07:41 17;58 (2) 15:49 (3) | 08:28
20:59(22) | 21:15 27 20:12(21) | 20:07 18:55 23 18:21(2) 16:13 (3) | 16:15
8 20:30 (22) | 05:58 19:44 (21) | 06:51 071492 17:58 (2) 15:50 (3) | 08:29
21:00 (22) | 21:13 29 20:13 (21) | 20:05 18:53 23 18:21(2) 16:12 (3) | 16:14
9 20:30 (22) | 05:59 19:43 (21) | 06:52 07:44 17:58 (2) 15:51 (3) | 08:31
21:00(22) {21:11 29 20:12 (21) | 20:03 18:51 21 18:19(2) 16:11(3) | 16:14
20:30 (22) | 06:01 19:43 (21) | 06:54 07:46 17:59 (2) 15:52 (3) | 08:32
21:00 (22) | 21:09 30 20:13 (21) | 20:00 15:48 18 18:17(2) 16:10(3) | 16:14
20:31 (22) | 06:03 19:43 (21) | 06:56 07:48 18:01 (2) 15:53 (3) | 08:33
21:00(22) | 21:07 31 20:14(21) | 19:58 18:46 15 18:16(2) 16:09 (3) | 16:13
20:31 (22) | 06:04 19:42 (21) | 06:57 | 07:50 18:03 (2) 15:55 (3]
21:01(22) [ 21:05 31 20:13 (21) | 19:55 18:44 10 18:13(2) 16:08 (3} | 16:13
20:31 (22) | 06:06 19:42 (21) | 06:59 07:51 17:37 (1) 15:58 (3) | 08:35
21:01 (22) {21:03 32 20:14 (21) | 19:53 18:41 5 17:42(1) 16:05 (3) | 16:13
20:31 (22) | 0608 19:41 (21) | 07:01 07:53 17:33(1) 08:36
21:01 (22) {21:01 32 20:13(21) | 19:51 18:39 12 172:45(1) 16:13
20:31 (22) | 06:10 19:41 (21) | 07:03 | 07:55 17:31 (1) 08:37
21:01(22) | 20:59 32 20:13(21) | 19:98 118:37 16 17:47(1) 16:13
20:30 (22) | 06:11 19:41 (21) | 07:04 | 07:57 17:30 (1) 08:38
21:01(22) | 2057 32 20:13 (21) | 19:46 |18:35 18 17:48(1) 16:13
20:30 (22) | 06:13 19:41 (21) | 07:06 | 07:59 17:28 (1) 08:39
21:00(22) | 20:55 31 20:12(21) | 19:43 18:32 20 17:48(1) 16:13
20:31 (22) | 06:15 19:41 (21) | 07:08 08:00 12:27 (1) 08:40
21:01 (22) | 20:53 31 20:12(21) | 19:41 18:30 21 17:48(1) 16:14
20:31 (22) | 06:16 19:41 (21) | 07:09 08:02 17:27 (1) 08:40
21:01 (22) | 20:51 30 20:11(21) | 19:38 18:28 2t 17:.48(1) 16:14
20:31 (22) | 06:18 19:42 (21) | 07:11 08:04 17:27 (1) 08:41
21:01 (24) | 20:49 28 20:10 (21) | 19:36 18:26 21 17:48(1) 16:14
20:31 (22) | 06:20 19:43 (21) | 07:13 08:06 17:27 (1) 08:42
2101 (24) | 20:46 26 20:09 (21) | 19:34 18:23 21 17:48(1) 16:15
20:33 (22) | 06:22 19:43 (21) | 07:15 | 08:08 17:27 (1) | 08:42
2002 (24) | 20:44 24 20007 (21) | 19:31 [18:21 21 17:48(1) 1 16:15
20:33 (22) | 06:23 19:44 (21) | 07:16 | 08:10 17:27(1) | 08:43
21:01(24) | 20:42 22 20:06 (21) | 19:29 18:19 20 17:47(1) 16:16
20:34 (22) | 06:25 19:45 (21) | 07:18 08:12 17:28(1) 08:43
21:02(23) | 20:90 19 20:04 (21) | 19:26 18:117 19 17:47(1) 16:16
20:34 (22) | 06:27 19:48 (21) | 07:20 07:13 15:59 (3) 08:43
21:01 (24) 20138 13 20:01 (21) | 19:24 1715 19 16:45(1) 16:17
20:34 (22) | 06:28 19:54 (21) | 07:21 | 07:15 15:55 (3) 08:44
21:01 (24) | 20:35 1 19:55(21) | 19:22 [17:13 25 16:43(1) 16:18
20:36 (22) | 06:30 07:23 18:10(2) | 07:17 15:53(3) 08:44
21:01 (24) | 20:33 19:19 6 18:16(2) | 17:11 25 16:41(1) 16:18
20:36 (22) | 06:32 07:25 18:06 (2) | 07:19 15;51 (3) 08:44
21:00 (24) | 20:31 19:17 13 18:49(2) [17:09 19 16:10(3) 16:19
20:38 (22) | 06:33 07:27 18:03 (2) | 07:21 15;50 (3) 08:44
21:00 (24) | 20:28 19:14 17 18:20(2) | 17:07 21 16:11(3) 16:20
20:40 (22) | 06:35 07:28 18;02 (2) | 07:23 15:49 (3) 08:44
20:58 (24) | 20:26 19:12 19 18:21{2) |17:05 23 16:12(3) 16:21
20:43 (22) | 06:37 | 07:25 15:48 (3) 08:44
20:57 (24) | 20:24 [17:03 24 16:112(3) 16:22
| 457 382 | 330 262 238
| 662 55 | 621 267
| 037 0.33 | 0.29 0.21
| 0.97 0.97 | 0.97 0.97
A | 0.60 0.68 | 0.70 0.71
Gesamte Reduktion 020 | 022 | 0.2 | 0.20 0.14 |
Met.wahrsch.Beschattung 170 | 143 | 12 | 123 38 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {SS:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) inuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 ) 72 \NlﬂdPRﬂ.
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1
Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: AG - 1033 S & 5
Sonr heinwahrscheinlichkeit ttlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung coziagloed Mai Jun Jul Aug A ~
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 52.1 404 .’399 1,211 1,355 942 827 582 8,462

Startwindg ol rt g aus Leistungskennlinie
| Aprit [Juni
1 07:06 19:39 (21) | 05:11 20125 {22)
20:04 20:08(21) | 21:45 27 20:52(22)
2 07:04 19:39 (21) | 05:10 20:25 (22)
20:06 20:08 (21) | 20:47 27 20:52 (22,
3 07:02 19:39 (21) | 05:10 20:26 (22
20:07 20:07 (21) | 21:48 27 20:53 (22
4 06:59 19:40 (21) | 05:09 20:26 (22
20:09 20:07(21) | 21:49 26 20:52(22)
5 17:35 (2) | 06:57 19:40 (21) | 05:08 20:26 (22)
17:47 (2) | 20:11 20:07 (21) | 21:50 26 20:52(22)
6 17:33 (2) | 06:55 19:41 (21) | 05:07 20:26 (22)
17:49 (2) | 20:13 20:06 (21) [ 21:50 26 20:52(22)
7 17:32 (2) | 06:52 19:41 (21) | 0S5:07 20:26 (22)
17:51 (2) | 20:14 20:04 (21) | 21:52 26 20:52 (22
8 17:30 (2) | 06:50 19:43 (21) | 05:06 20:27 (22
17:51 (2) | 20:16 20:04 (21) | 21:53 25 20:52 (22
9 17:30 (2) | 06:48 19:44 (21) | 05:06 20:28 (22
17:52 (2) | 20:18 20:02(21) | 21:54 25 20:53(22)
10 17:29 (2) | 06:45 19:45 (21) | 05:05 20:28 (22)
17:52 (2) | 20:20 20:00 (21) | 21:55 24 20:52(22)
11 17:28 (2) | 06:43 19:48 (21 g 05:05 20:28 (22)
17:52 (2) | 20:22 19:59 (21) | 21:55 24 20:52(2)
¥ 17:28 (2) | 06:41 20:34 (22) | 05:04 20:29 (22)
17:52 (2) | 20:23 20:40 (22) | 21:56 24 20:53(22)
13 17:28 (2) | 06:38 20:30 (22) | 05:04 20:29 (22)
17:51 (2) | 20:25 20:43(22) | 21:57 23 20:52(22)
14 17:28 (2) | 06:36 20:29 (22) | 05:04 20:29 (22)
17:51 (2) | 20:27 20:45(22) | 21:57 23 20:52(22)
15 17:29 (2) | 06:34 20:27 (22) | 05:04 20:30 (22)
17:50 (2) | 20:29 20:96 (22) | 21:58 22 20:52(22)
16 17:29 (2} | 06:31 20:27 (22) | 05:03 20:30 (22)
17:48 (2) | 20:31 20:47(22) | 21:59 23 20:53(22)
17 17:31 (2) | 06:29 20:26 (22) | 05:03 20:30 (22)
17:47 (2) | 20:32 20:49 (22) | 21:59 27 21:22(23)
18 17:32 (2) | 06:27 20:25 (22) | 05:03 20:31 (22)
17:44 (2) | 20:34 20:43(22) | 21:59 27 21:23(23)
19 06:25 19:50 (21) 20:25(22) | 05:03 20:31 (22)
20:36 12 20002 (21) 20:50(22) | 22:00 27 21:23(23)
20 06:22 19:46 (21) 20:25 (22) | 05:03 20:31 (22)
20:33 18 20:04 (21) 20:50 (22) [22:00 28 21:23(23)
21 06:20 19:45 (21) 20:24 (22) | 05:04 20:31 (22)
20:39 20 20:05 (21) 20:50 (22) | 22:00 28 21:23(23)
22 06:18 19:43 (21) 20:24 (22) | 05:04 20:32 (22)
20041 24 20:07 (21) 20:51(22) | 22:01 28 21:24(23)
23 06:16 19:42 (21) 20:24 (22) | 05:04 20:32 (22)
20:43 25 20:07 (21) 20:51 (22) | 22:01 27 21:24(3)
24 06:44 19:41 (21) 20:24 (22) | 05:04 20:32 (22)
2:45 27 20:08 (21) 20:52(22) | 22:01 27 21:24(23)
25 | 08:26 06:12 19:40 (21) 20:24 (22) | 05:05 20:33 (22)
20:47 29 20:09(21) 20:52(22) | 22:01 26 21:24(23)
26 | 08:25 06:09 19:40 (21) 20:24 (22) | 05:05 20:32 (22)
20148 29 20:09 (21) 20:52(22) | 22:01 25 21:23(23)
27| 08:23 06:07 19:39 (21) 20:24 (22) | 05:05 20:33 (22)
20:50 30 20:09 (21) 20:52(22) | 22:01 22 20:55(22)
28 | 08:22 06:05 19:39 (21) 20:24 (22) | 05:06 20:32 (22)
20:52 30 20:09 (21) 20:52(22) | 22:01 23 20:55(22)
29 | 08:20 06:03 19:39 (21) 20:24 (22) | 05:07 20:33 (22)
20:54 30 20:09 (21) 20:53(22) | 22:00 23 20:56 (22)
30 | 08:19 06:01 19:39 (21) 20:24 (22) | 05:07 20:32 (22)
L 20:55 30 20:09 (21) 20:52 (22) | 22:00 24 20:56 (22)
31| 08:17 20:24 (22)
s 20:52 (22)
Sonnenscheinstunden | 254 418 505
astr,max.mogl Beschattung | 304 729 760
nenscheinwahrsch. | 037 0.43 0.33
Betriebsdaver | 0.97 0.97 0.97
Reduktion Windrichtung 0.60 0.60 0.59
Gesamte Reduktion | 021 | 0.25 ] 0.49
Met.wahrsch.Beschattung | 64 | 180 | 142
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {SS:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 73 \NlﬂdPRﬂ.
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1
Wind

Pt
2306_Papenburg

SHADOW - Kalender

Berechnung: GB Schattenrezeptor: AG - 1033
Annahmen fiir Schattenwurfberechnung

e,
sonr

el \

Lizwriziertnr Acronde:

I117-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

heinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]

Jan Feb Mar Apr Mai Jun Jul Aug Sep
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor

Okt Nov Dez

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 827 582 8,462

Star g digkeit: Startwindg aus Lei nlinie
1Juli | August | September | Oktober | Dezember
1] 05:08 20:33 (22) | 05:46 20:00 (21) | 06:39 07:30 18:07 (2) 15:59 (3) | 08:20
22:00 24 2057(22)121:26 7 20:07(21) | 20:21 19:09 24 18:31(2) 16:22 (3) | 16:18
2| 05:09 20:33 (22) | 05:48 19:57 (21) | 06:40 07:32 18:07 (2) 15:59 (3) | 08:21
22:00 24 20:57 (22) | 21:24 13 20:10(21) | 20:19 19:07 24 18:31(2) 16:22 (3) | 16:17
3| 05:09 20:32 (22) | 05:49 19:55 (21) | 06:42 07:34 18:07 (2) 15:59(3) | 08:23
20:57 (22) | 21:23 16 20:11(21) | 20:147 19:05 23 18:30(2) 16:21 (3) | 16:17
4 20:33 (22) | 05:51 19:54 (21) | 06:44 07:35 16:06 (2) 16:00 (3) | 08:24
20:58 (22) | 21:21 19 20:13 (21) | 20:14 19:02 23 18:29(2) 16:21 (3) | 16:16
5 20:33 (22) | 05:53 19:52 (21) | 06:45 07:37 18:07 (2 16:01 é! | 08:26
20:58(22) [21:19 22 20:14 (21) | 20:12 19:00 21 18:28(2 16:20 (3) | 16:16
6 20:33 522) | 05:54 19:51 (21) | 06:47 07:39 16:08 (2) 16:03 23 08:27
20:59 (22) | 21:17 29 20:15(21) | 20:10 18:58 19 18:27(2) 16:19 (3) | 16:15
7 20:33 (22) | 05:56 19:50 {21) | 06:49 07:41 18:09 (2) 16:05 (3) | 08:28
20:59 (22) | 21:15 25 20:15(21) | 20:07 18:55 17 18:26(2) 16:18 (3) | 16:15
8 20:33 (22) | 05:58 19:49 (21) | 06:51 07:42 18:10(2) 16:08 (3) | 08:29
21:00 (22) | 21:13 27 20:16 (21) | 20:05 18:53 14 18:24(2) 16:15 (3) | 16:14
L 20:33 (22) | 05:59 19:48 (21) | 06:52 07:44 18:12(2) 08:31
21:00 (22) | 21:11 28 20716 (21) | 20:03 18:51 8 18:20Q2) 16:14
20:33 (22) | 06:01 19:48 (21) | 06:54 07:46 08:32
21:00 (22) | 21:09 29 20:17 (21) | 20:00 18:48 16:14
20:33 (22) | 06:03 19:48 (21) | 06:56 07:48 08:33
21:01 (22) | 21:07 29 20:17 (21) | 19:58 18:46 16:13
20:33 (22) | 06:04 19:47 (21) | 06:57 07:50 | 08:34
21:01 (22) | 21:05 30 20017 (21) | 19:55 18:44 16:13
20:33 (22) | 06:06 19:47 (21) | 06:59 07:51 08:35
21:01 (22) | 21:03 30 20:17 (21) | 19:53 18:41 16:13
20:33 (22) | 06:08 19:46 (21) | 07:01 07:53 08:36
21:01 (22) | 21:01 30 20416 (21) | 19:51 18:39 16:13
20:33 (22) | 06:10 19:47 (21) | 07:03 07:55 08:37
21:01 (22) | 20:59 30 20:17(21) | 19:48 18:37 16:13
20:33 (22) | 06:11 19:47 (21) | 07:04 07:57 08:38
21:01 (22) | 20:57 30 20:17(21) | 19:496 18:35 16:13
20:33 (22) | 06:13 19:47 (21) | 07:06 07:59 08:39
21:01 (22) | 20:55 28 20:15(21) | 19:43 18:32 16:13
20:33 (22) | 06:15 19:47 (21) | 07:08 08:00 08:40
21:02(22) | 20:53 28 20:15(21) | 19:41 18:30 16:14
20:33 (22) | 06:16 19:47 (21) | 07:09 08:02 08:40
21:01 (22) | 20:51 27 20114 (21) | 19:38 18:28 16:14
20:33 (22) | 06:18 19:498 }21 07:11 08:04 08:41
21:01 (22) | 20:49 25 2013 (21) | 19:35 18:26 16114
20:33 (22) | 06:20 19:49 (21) | 07:13 08:06 08:41
21:01 (22) | 20:46 23 20:12(21) | 19:34 18:23 16:15
20:34 (22) | 06:21 19:50 (21) | 07:15 08:08 17:07 (3) | 08:42
21:01 (22) | 20:44 20 20:10(21) | 19:31 18:21 9 171603 | 16:15
20:34 (22) | 06:23 19:52 (21) | 07:16 08:10 17:04 (3] | 08:43
21:00 (22) | 20:42 16 20:08 (21) | 19:29 18:19 14 17:18(3 16:16
20:34 (22) | 06:25 19:53 (21) | 07:18 08:12 17:02 (3 08:43
21:00 (22) | 20:40 12 20:05 (21) | 19:26 18:17 18 17:20(3 16:16
20:36 (22) | 06:27 07:20 18:17 (2) | 07:13 16:01 (3, 08:43
21:00 (22) | 20:38 19:24 10 18:27(2) [17:15 20 16:21(3 16:17
20:36 (22) | 06:28 07:21 18:13 (2) | 07:15 16:00 (3 08:44
20:59 (22) | 20:35 19:22 15 18:28(2) 17113 22 16:22(3 16:18
20:37 (22) 07:23 18:12 (2) | 07:17 15:59 (3 08:44
20:59 (22) | 20:33 19:19 18 18:30(2) | 17:11 23 16:22(3 16:18
20:38 (22) | 06:32 07:25 18:10 (2) | 07:19 15:59(3 08:44
20:57 (22) | 20:31 19:17 21 18:31(2) [17:08 23 16:22(3) 16:19
20:39 (22) | 06:33 07:27 18:08 (2) | 07:21 1559 (3 08:44
20:57 (22) | 20:28 19:14 22 18:30(2) | 17:07 24 16:23 (3 16:20
20:40 (22) | 06:35 07:28 18:08 (2) | 07:23 1558 (3. 08:44
20:55 (22) | 20:26 19:12 23 18:31(2) | 17:05 25 16:23(3 16:21
20:43 (22) | 06:37 07:25 15:58 (3. 08:44
20:53 (22) | 20:24 17:03 25 160233 16:22
| 457 382 330

| 568 109 376

| 0.37 0.33 0.29

| 0.97 0.97 0.97

X | 0.60 0.68 0.70

Gesamte Reduktion 020 | 0.22 | 0.2 0.20 |
Met.wahrsch.Baschattung 154 | 122 | 24 7% |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {SS:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) inuten mit 2 kt (SS:MM) (WEA mit letztem Schatten)
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1
Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: AH - 1034

Annahmen fiir Schattenwurfberechnung :;n Fe; : Ma: Al* ;m it ?u("""‘“f“‘ “g‘;"‘ss:p""‘o"z’"m [ngﬂ

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 52.1 404 .’399 1,211 1,355 942 827 582 8,462

Startwindg ol rt g aus Leistungskennlinie
|Marz | April [Juni
1 16:31 (3) | 07:20 17:03 (1) | 07:06 19:46 (21) | 05:11 20136 (22)
7 17 17:20(1) | 20:04 20:16(21) | 21:45 27 21:03(22)
2 17:03 (1) | 07:04 19:45 (21) | 05:10 20:35 (22)
13 15 17:18(1) | 20:06 20:16(21) | 21:47 28 21:03 (22
3 17:05 (1) | 07:02 19:45 (21) | 05:10 20:36 (22
16 1 17:16(1) | 20:07 20:16 (21) | 21:48 28 21:04 (22
4 06:59 19:45 (21) | 05:09 20:36 (22
19 20:09 20:17(21) | 21:49 28 21:04(22)
5 17:37 (2) | 06:57 19:45(21) | 05:08 20:35 (2)
2 7 17:44(2) | 20:11 20:17 (21) | 21:50 29 21:04 (22)
6 17:33 (2) | 06:55 19:44 (21) | 05:07 20:36 (22)
3 15 17:48(2) | 20:13 20:17(21) [21:50 29 21:05(22)
7 17:32 (2) | 06:52 19:44 (21) | 085:07 20:35 (22)
24 18 17:50 (2) | 20:14 20:17(21) | 21:52 30 21:05(22
8 17:30 (2) | 06:50 19:45 (21) | 05:06 20:36 (22
25 20 17:50(2) | 20:16 20:17 (21) | 21:53 30 21:06 (22
9 17:29 (2) | 06:48 19:44 (21) | 05:06 20:36 (22
26 22 17:51(2) | 20:18 20017 (21) | 21534 30 21:06 (22)
10 17:28 (2) | 06:45 19:44 (21) | 05:05 20:36%22)
2% 24 17:52(2) | 20:20 20:16(21) | 21:55 30 21:06(22)
11 17:27 (2) | 06:43 19:45(21g 05:05 20:36 (22|
% 25 17:52(2) | 2622 20:17(21) | 2:55 30 21:06(22)
¥ 17:27 (2) | 06:41 19:45 (21) | 05:04 20:37 (22)
2% 25 17:52(2) | 20:23 20:16(21) | 21:56 30 21:07 (22)
13 17:26 (2) | 06:38 19:45 (21) | 05:04 20:36 (22)
25 25 17:51(2) | 20:25 20:15(21) | 21:57 30 21:06 (22)
14 17:26 (2) | 06:36 19:46 (21) | 05:04 20:36 (22
25 25 17:51(2) | 20:27 20:15(21) | 21:57 31 21:07 (22)
15 17:27 (2) | 06:34 19:46 (21) | 05:04 20:37 (22)
23 24 17:51(2) | 20:29 20:14 (21) | 21:58 30 21:07(22)
16 17:26 (2} | 06:31 19:47 (21) | 05:03 20:37 (22)
2 24 17:50(2) | 20:31 20:14(21) | 21:59 30 21:07(22)
17 17:27 (2} | 06:29 19:49 (21) | 05:03 20:37 (22)
P1} 2 17:49(2) | 20:32 20:53(24) | 21:59 31 21:08(22)
18 17:28 (2) | 06:27 19:49 (21) | 05:03 20:37 (22)
27 19 17:47 (2) | 20:34 20:54 (24) | 21:59 31 21:08 (22)
19 17:30 (2) | 06:25 19:50 (21) | 05:03 20:37 (22)
bi 15 17:45 (2) | 20:36 20:56 (24) | 22:00 31 21:08(22)
20 17:31 (2) | 06:22 19:52 (21) | 05:03 20:38 (22)
2 11 17:42(2) | 20:38 20:57 (24) | 22:00 30 21:08(22)
21 06:20 19:53 (21) | 05:04 20:38 (22)
20 20:40 20:58 (29) | 22:00 30 21:08(22)
22 06:18 19:55 (21) | 05:04 20:39 (22)
2 20:41 20:59(24) | 22:01 30 21:09(22)
23 06:16 19:58 (21) | 05:04 20:39 (22)
23 20:43 21:00 (24) | 22:01 30 21:09(22)
24 06:44 19:59 (21) 20:39 (24) | 05:04 20:38 (22)
C 2 20:45 7 20:06(21) 21:00(24) | 22:01 31 21:09(22)
25 | 08:26 06:12 19:55 (21) 20:39 (22) | 05:05 20:39 (22)
! 2 20:47 15 20:10 (21) 21:01(24) [ 22:01 31 21:10(22)
26 | 08:25 06:09 19:52 (21) 20:39 (22) | 05:05 20:39 (22)
o 2 20148 20 20:12(21) 21:01{24) | 22:01 31 21:10(22)
27| 08:23 : 06:07 19:51 (21) 20:38 (22) | 05:05 20:40 (22|
: 8 21 20:50 22 20:13(21) 21:02§z¢g 22:01 30 21:10(22)
28 | 08:22 G 06:05 19:49 (21) 20:37 (22) | 05:06 20:40 (22)
| 17:05 18:05 20 17:21(1) 20:52 25 20014 (21) 21:02(24) [ 22:01 30 21:10(22)
29 | 08:20 06:03 19:48 (21) 20:37 (22) | 05:07 20:40 (22)
|17:07 20054 27 20015 (21) 21:02(22) | 22:00 31 21:41(22)
30 | 08:19 06:01 19:47 (21) 20:36 (22) | 05:07 20:40 (22)
| 17:09 20:55 29 20:16 (21) 21:02 (22) | 22:00 30 21:10(22)
31| 08:17 20:36 (22)
|17:11 21:03 (22)
Sonnenscheinstunden | 254 275 418 505
astr,max.mogl Beschattung | 619 364 145 915 897
nenscheinwahrsch. | 0.26 0.27 037 0.43 0.33
Betriebsdaver | 0.97 0.97 0.97 0.97 0.97
Reduktion Windrichtung 0.71 0.69 0.60 0.60 0.59
Gesamte Reduktion | 0.18 0.18 0.21 0.25 | 0.19
Met.wahrsch.Beschattung | 109 4 3 | 226 | 167
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) {SS:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 75 \NlﬂdPRﬂ.
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1
Wind

Pt
2306_Papenburg

SHADOW - Kalender
Berechnung: GB Schattenrezeptor: AH - 1034
Annahmen fiir Schattenwurfberechnung

-

W Om N W s oW N

Gesamte Reduktion
Met.wahrsch. Beschattung

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

174

e,
sonr

el \

Lizwriziertnr Acronde:

I17-Wind

Robert-Koch-Str. 29
DE-25813 Husum

| GmbH & Co. KG

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

heinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]

Betriebsdauer je Sektor

Jan Feb Mar Apr Mai Jun Jul Aug Sep
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Okt Nov Dez

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 827 582 8,462

Tag Im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) inut

Star fs] digkeit: Startwindg aus Lei nlinie

| August | September | Oktober | Dezember
20:40 (22) | 05:46 19:55 (21) | 06:39 07:30 18:06 (2) 15:52 (3) | 08:20
21:11(22) | 21:26 31 20:26 (21) | 20:21 19:10 25 18:31(2) 16:18 (3) | 16:18
20:41 (22) | 05:48 19:55 (21) | 06:40 07:32 18:06 (2) 15:52 (3) | 08:21
21:11 (22) | 21:24 32 20:27(21) | 20:19 19:07 25 18:31(2) 16:17 ?3 16:17
20:41 (22) | 05:49 19:55 (21) | 06:42 07:34 18:06 (2) 15:52 (3) | 08:23
2110 (22) | 21:23 32 20:27 (21) | 20:47 19:05 24 18:30(2) 16:17 (3) | 16:17
20:41 (22) | 05:51 19:55 (21) | 06:44 07:35 18:05 (2) 15:53 (3) | 08:24
21:11 (22) | 21:21 32 20:27 (21) | 20:14 19:02 23 18:28(2) 16:16(3) | 16:16
20:42 (22) | 05:53 19:54 (21) | 06:45 07:37 18:06 (2 | 15:53 (3) | 08:26
21:11 (22) | 21:19 33 20:27 (1) | 20:12 19:00 22 18:28(2 23 16:16(3) | 16:16
20:42 222) | 05:54 19:54 (21) | 06:47 07:39 18:07 (2) 15:55 33 08:27
21:11 (22) | 2117 33 20:27 () | 20:10 18:58 19 18:26(2) 21 16:16(3) | 16:15
20:42 (22) | 05:56 19:54 (21) | 06:49 07:41 18:09 (2) 15:56 (3) | 08:28
21:11(22) | 21:15 33 20:27 (21) | 20:07 18:55 16 18:25(2) 19 16:15(3) | 16:15
20:43 (22) | 05:58 19:54 (21) | 06:51 07:42 18:11(2) 15:57 (3) | 08:29
21:12(22) | 21:13 33 20:27 (1) | 20:05 18:53 1 18:22(Q2) 17 16:14(3) | 16:14
20:43 (22) | 05:59 19:54 (21) | 06:52 07:944 15:59 (3) | 08:31
21:12(22) | 21:11 32 20:26 (21) | 20:03 18:51 13 16:12(3) | 16:14
20:44 (22) | 06:01 19:54 (21) | 06:54 07:46 17:42 (1) 16:02 (3) | 08:32
21:12 (22) | 21:09 32 20:26(21) | 20:00 18:48 6 17:48(1) 7 16:09(3) | 16:14
20:44 (22) | 06:03 19:55 (21) | 06:56 07:48 17:38 (1) 08:33
21:11(22) | 21:07 31 20:26(21) | 19:58 18:46 13 17:51(1) 16:13
20:44 (22) | 06:04 19:55 (21) | 06:57 07:50 17:37 (1) 08:34
21:11(22) [21:05 29 20:24 (21) | 19:55 1844 16 17:53(1) 16:13
20:45 (22) | 06:06 19:56 (21) | 06:59 07:51 17:35(1) 08:35
21:11 (22) | 21:03 28 20:24(21) | 19:53 18:41 19 17:54(1) 16:13
20:45 (22) | 06:08 19:56 (21) | 07:01 07:53 08:36
21:11 (24) | 21:01 26 20:22(21) | 19:51 18:39 2 16:13
20:46 (22) | 06:10 19:57 (21) | 07:03 07:55 08:37
21:10 (22) | 20:59 24 20:21(21) | 19:48 18:37 21 16:13
20:46 (22) | 06:11 19:59 (21) | 07:04 07:57 08:38
21:10 (24) | 20:57 21 20:20 (21) | 19:496 18:35 22 16:13
20:47 (22) | 06:13 19:59 (21) | 07:06 07:59 08:39
21:10 (24) | 20:55 19 20:18 (21) | 19:43 18:32 22 16:13
20:48 (22) | 06:15 20:02 (21) | 07:08 08:00 08:40
21:11(24) | 20:53 14 20:16 (21) | 19:41 18:30 22 16:14
20:48 (24) | 06:16 20:06 (21) | 07:09 08:02 08:40
21:10 (24) | 20:51 4 20110(21) | 19:38 1828 2 16:14
20:49 (24) | 06:18 07:11 08:04 08:41
21:10 (24) | 20049 19:356 18:26 21 16114
20:06 (21) | 06:20 07:13 08:06 08:42
21:09 (24) | 20:46 19:34 18:23 19 16:15
20:04 (21) | 06:22 07:15 08:08 | 08:42
21:09 (24) | 20044 19:31 18:21 24 | 16:15
20:03 (21) | 06:23 07:16 18:17 (2) | 08:10 | 08:43
21:08 (24) | 20:42 19:29 8 18:25(2) | 18:19 27 16:16
20:02 (21) | 06:25 07:18 18:14 (2) | 08:12 08:43
21:07 (23) | 20040 19:26 14 18:28 (2) | 18:17 27 16:16
20:00 (21) | 06:27 07:20 18:12 (2) | 07:13 2 08:43
21:06 (24) | 20:38 19:24 18 18:30(2) 17:15 20  16:15(3) 16:17
19:59 (21) | 06:28 07:21 18:10 (2) | 07:15 15:54 (3) | 08:44
21:04 (24) | 20:35 19:22 20 18:30(2) [17:13 22 16:16(3) | 16:18
19:59 (21) | 06:30 07:23 18:08 (2) | 07:17 15:53(3) | 08:44
21:03 (24) | 20:33 19:19 23 18:31(2) | 17:11 24 16:17(3) 16:18
19:57 (21) | 06:32 07:25 18:08 (2) | 07:19 15:52 (3) 08:44
20:24 (21) | 20:31 19:17 24 18:32(2) |17:08 25 16:47(3) 16:19
19:57 (21) | 06:33 07:27 18:06 (2) | 07:21 15:52(3) 08:44
20:26 (21) | 20:28 19:14 25 1831 (2) | 17:07 26 16:18(3) 16:20
19:56 (21) | 06;35 07:28 18:06 (2) | 07:23 15:52 (3) 08:44
20:26 (21) | 20:26 19:12 25 1B:31(2) | 17:058 2% 16:18(3) 16:21
19:56 (21) | 06:37 07:25 15:52 (3) 08:44
20:27 (21) | 20:24 17:03 16:18 (3) | 16:22

| 457 382 330 | 262

| 519 157 636 199

| 0.37 0.33 0.29 0.21

| 0.97 0.97 0.97 0.97

| 0.60 0.68 0.70 0.71

| 0.22 | 0.2 0.20 | 0.14 |

| 112 | 35 127 | 29 |

der Matrix wiedergeg (: it wie Bezugsjahr):
(S5:MM) anfang  (WEA mit erstem Schatten)
1 mit 2 kt (S5:MM) (WEA mit letztem Schatten)
23.03.2026 16:50 / 76 \NlﬂdPRﬂ.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: Al - 1035 S & 5
Sonr heinwahrscheinlichkeit ttlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung prlggssloglivind Mai Jun Jul Aug A -
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1211 1,355 942 827 582 8,462

Star geschwindigkeit: Start g aus Leistungskennlinie
| Februar | April | Mai | Junt
08:15 17:30 (8) | 07:06 | 05:59 05:11
17:13 10 17:40 (8) | 20:04 | 20:57 21:45
08:14 17:27 (B) | 07:04 | 05:57 05:11
17:15 15 17:42 (B) | 20:05 | 20:59 2147
08:12 17:26 (8) | 07:02 | 05:55 05:10
17:17 18 17:44 (8) | 20:07 |21 Dl 21:48
08:10 17:25 (8) | 06:59 | 05:5: 05:09
17:19 20 17:45(8) | 20:09 | 214 02 21:49
08:09 17:24 (8) | 06:57 | 05:51 05:08
17:21 21 17:45(8) | 20:11 | 21:04 21:50
08:07 17:24 (8) | 06:55 | 05:49 05:07
123 22 17:46(8) | 20:13 | 21:06 21:51
08:05 17:24 (8) | 06:52 | 05:47 05:07
17:25 22 17:46(8) | 20:14 | 21:08 21:52
08:03 17:23 (8) | 06:50 19:41 (3) | 0546 05:06
17:27 22 17:45(8) | 20:16 8 19:49 (3) | 21:09 21:53
08:01 17:23 (8) | 06:48 19:38 (3) | 05:44 05:06
17:29 22 17:45(8) | 20:18 13 19151(3) | 2111 21:54
08:00 17:23 (8) | 06:45 19:37 (3) | 05:42 05:05
17:31 21 17:44(8) | 20:20 16 19153 (3) | 2113 21:54
07:58 17:24 (8) | 06:43 19:35 (3) | 05:40 05:05
17:32 19 17:43(8) | 20:22 19 19:54(3) | 21:14 21155
07:56 17:25 (8) | 06:41 19:34 (3) | 05:38 05:04
17:34 17 17:42(8) | 20023 21 19:55(3) | 21: ! 21:56
07:54 17:26 (8) | 06:38 19:34 (3) | 05:37 05:04
17:36 13 17:39(8) | 20:25 21 19:55(3) | 21118 21:57
07:52 17:30 (8) | 06:36 19:33 (3) | 05:35 05:04
17:38 6 17:36(8) | 20:27 22 19:55(3) | 21:19 21:57
07:50 | 06:34 19:32 (3) | 05:33 05:04
17:40 | 20:29 22 1954 (3) | 21:21 21:58
07:48 | 06:31 19:32 (3) | 05:32 05:04
17:92 | 20:31 22 19154 (3) | 21:23 21:58
07:46 | 06:29 19:33 (3) | 05:30 05:03
17:44 | 20:32 21 19:54 (3) | 21:24 21:59
07:44 | 06:27 19:33 (3) | 05:29 05:03
17:46 12034 20 1:53(3) | 21126 21:59
07:42 | 06:25 19:34 (3) | 05:27 05:03
17:48 (2036 18 19:52(3) | 20:27 22:00
07:39 | 06:22 19:34 (3) | 05:26 05;03
17:50 | 20:38 16 19:50 (3) | 21:29 22:00
07:37 | 06:20 19:36 (3) | 05:24 05:04
17:52 | 20:39 12 19:48 (3) | 21:30 22:00
07:35 | 06:18 19:39 (3) | 05:23 05:04
17:54 | 20:41 6 19:45(3) | 21:32 22:00
07:33 | 06:16 05:22 05:04
17:56 | 20:43 21:33 22:01
07:31 | 06:14 05:20 05:04
17:58 | 20:45 21:35 22:01
07:29 | 06:12 05:19 05:05
18:00 | 20:47 21:36 22:01
07:26 | 06:09 | 05:18 05:05
18:01 | 20:48 |21:38 22:01
07:24 | 06:07 | 05:17 05:06
18:03 | 20:50 |21:39 22:01
0722 17:34(8) | | 06:05 | 05:15 05:06
18:05 4 17:38(8) | | 20:52 | 21:40 22:01
| | 06:03 | 05:14 05:07
| 20:54 | 21:42 22:00
| 06101 | 05:13 05:07
| 20:55 | 21:43 22:00
| | 05112
| | 21144
275 | 418 | 490 505
4 248 | 257 |
0.26 027 | 037 |
0.97 097 | 0.97 |
0.68 0.68 | 0.63 |
0.17 0.18 ] 0.2 | |
1 44 | 57 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
WndPRO 4.2.285 | EMO International A/S, Tel, +45 96 35 44 44, www.emd ok, windoro@emd.dk 23.03.2026 16:50 ) 77 \NlndPRU.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: Al - 1035 S & 5
Sonr heinwahrscheinlichkeit ttlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung prlggssloglivind Mai Jun Jul Aug A -
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star geschwindigkeit: Startwindg aus Leistungskennlinie
|August | Oktober | Novembet{ Dezember
1 05:46 19:34 (3) | 07:30 18:05 (8) | 07:26 08:20
' 19:53 (3) | 19:09 15 18:20(8) | 17:01 16:18
19:35 (3) | 07:32 18:03 (8) | 07:28 08:21
19:51 (3) | 19:07 18 18:21(8) | 16:59 16:17
19:36 (3) | 07:34 18:02 (8) | 07:30 08:23
19:49 (3) | 19:05 20 18:22(8) | 16:57 16:17
19:38 (3) | 07:35 18:00 (8) | 07:32 08:24
19:46 (3) | 19:02 22 18:22(8) | 16:55 16:16
| 07:37 18:00 (8) | 07:34 08:25
| 19:00 22 18:22 (8) | 16:53 16:16
07:39 18:00 (8) | 07:36 08:27
18:58 22 18:22(8) | 16:51 16:15
07:41 18:00 (8) | 07:38 08:28
18:55 22 1B:22 (8) | 16:50 16:15
07:42 18:00 (8) | 07:40 08:29
18:53 22 1B:22(8) | 16:48 16:14
07:44 17:59 (8) | 07:42 08:31
18:51 21 18:20 (8) | 16:46 16:14
07:46 18:00 (8) | 07:43 08:32
16848 19 18:19(8) | 16:44 16:14
| 07:48 18:01 (8) | 07:45 08:33
| 18:46 16 18:17(8) | 1643 16:13
| 07:50 18:02 (8) | 07:47 08:34
18:44 13 18:15(8) | 1641 16:13
07:51 18:04 (8) | 07:49 08:35
18:41 9 18:13(8) | 16:40 16:13
07:53 | 07:51 08:36
18:39 | 16:38 16:13
| 07:55 | 07:53 08:37
| 18:37 | 16:36 16:13
1 07:57 | 07:54 08:38
| 18:35 | 16:35 16:13
| 07:59 107:56 08:39
| 18:32 | 16:34 16:13
| 08:00 | 07:58 08:39
| 18:30 | 18:32 16:14
| 08:02 | 08:00 08:40
| 18:28 | 16:31 16:14
| 08:04 | 08:02 08:41
| 18:26 | 16:29 16:14
| 08:06 | 08:03 08:41
| 18:23 | 16:28 16:15
| 08:08 | 08:05 08:42
{1821 | 16:27 16:15
| 08:10 | 08:07 08:42
| 18:19 | 16:26 16:16
| 08:11 | 08:09 08:43
| 18:17 | 16:25 16:16
| 07:13 | 08:10 08:43
| 17:15 | 16:24 16:17
| 07:15 | 08:12 08:44
| 17:13 | 16:23 16:18
| 07:17 | 08:13 08:44
| 17:11 | 16:22 16:18
| 07:19 | 08:15 08:44
| 17:09 | 16:21 16:19
| 07:21 | 08:17 08:44
| 17:07 | 16:20 16:20
18;07 (8) | 07:23 | 08:18 08:44
18:18 (B) | 17:05 | 16:19 16:21
| 07:25 | 08:44
| 17:03 | 16:22
| 33 | 262 238
| 241 |
| 0.29 |
| 0.97 |
| 0.68 |
1 0.19 | |
| 7 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) (S5:MM) anfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) uten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
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1
Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender

Berechnung: GB Schattenrezeptor: Al - 1036

Sl cibecach Sonnenscheinwahrscheinlichkeit S (Mittiere tégliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwu nung Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 827 582 8462

Star fs! digh Start g aus | gskennlinie
1Apest (L 1Junt el | August | September |Oktober | November Dezember
| 07:00 19:04 (29] | 05:59 o | 5:00 Ll | 069 1927 (%) | 730 r2e | 020
| 20:04 5 1909 (20) | 20087 2145 | 200 2% 1 z 0 | 818
107:00 | o882 ol | onee ol | 0640 oras o821
120:08 | 2098 21 |98 21:24 1208 2 1899 Pt
10702 | 0585 | 05:08 0550 | ofca2 % e
| 20:07 2101 | 219 022 | 20:17 = ws w17
| 06:58 o558 | 850 w51 | 0644 o7
| 20:08 b | 3198 n:n | 20:34 " 1653 1616
10037 0552 | 0513 0.5 1 06:45 L180) L2
| 2104 | 3188 2 13002 . 141 (9) 15 W
| 06:55 05:99 | s 0554 | 6647 07:36 °n
(a3 2108 pat 23 w7 1330 1851 wis
106:32 19:37 (4) | 8513 5% 1 06:%% o o8
13044 s | s anas | ey b 18:15
| 08:50 0314 oS 1068:51 e 0029
| 20:18 H“ | 3188 211 | 20:0% 1648 W14
| 06:48 | 05as 0558 | 06:52 Q741 Lo
| 20:18 = | 2855 piB1) | 2082 1844 w14
106:43 | 05:16 60 106:54 e wn
| 2020 » | 21455 21:08 1 20:%0 1684 1614
106:4) |81y "\ | 0636 aras on
| 20:22 n | s n07 | 199 2 %0 RIS
| 06:41 0518 | 06:57 L L2
|22 » b8 ] 11988 2 1841 w0
| 0038 | oS8 0808 | 0688 o074 5
| 2035 g |38 31:03 18 » 813
| 06:36 | o820 o |em ors1 e
| 20:27 % | 2188 210 | 19:50 w 1613
| 00:34 | o822 06220 o ansy w0y
13029 » | 3850 W5 e 0 1% 1613
106:31 | 65:23 oty 10204 0r:54 o0
120:30 » | N 057 | 1% n 1635 W13
106:29 5.2 0613 102:06 o756 2.3
(20002 » |34 20:55 |19 2 16 1614
20) | 06:27 | 05:2% 018 | o208 ors N
20) | 20104 * | 247 043 | 1943 n wn Wi
20) | 0625 | o8y [ 51 1837 (4) | 0205 s
20) | 2036 ™ | 2145 281 10 1997(4) | 1938 2 W s
02 (20) | 06:22 | 05:28 08:18 19:35 (4) | o208 0 o041
(20) | 20:30 n |21 ne 1 (4) |10 n n» wae
20) | 06:20 | o530 0620 19:23(4) | 0718
(0) | 209 n | 114 bad WS M n =N 1818
20) | 06:18 | o501 o2 19:35 (4) | 074 005
20) | 2043 v | 214 Wss A 1S | e %27 115
20) | OB:16 | o533 0533 3920 (%) | o718 oear L
20) | 20143 s | 3% b B SN e> 15 1626 1816
20) | O824 | 054 082S 1929 (4) | 0218 o308 o041
(20) | 20:45 ’ |2 e 23 1981(4) ) 192 " 829 3ty
20) | 06:12 | 0838 o 1928 (4) | 6220 osi8 o4y
20) | 20:46 |27 21 23 19534 | M . 1624 1617
20) | 06:00 | 05:37 028 1926 4) | 0221 o8 o1 o4
20) | 20:48 | 2136 025 3 199 en mn wn 1618
(20) | 0607 | oS O3 1927 (4) | 0222 war 09:13 L
20) | 20:50 | 3108 »nn 0 1959 | e 7 w2 W
20) | 06:05 | os:% 082 1927 (4) | 0735 (281 0218
120) | 20:32 | 2433 W3 B IS | 1w 174 1619
(20) | 06 | o5 19278 | 77 o o1y
(20) | 20:54 | w3 3 IESI) )10 17:07 %0 1620
20) | 06:01 | oS3 L 19:26 (4) | 0728 o o8
20) | 20:38 | 33:29 024 3 1981w inos 81 e
20) | | 0548 o 1927 (451 028 0044
(20 | | 220 AWrde 4 13514 120 W
| s | 300 457 | = wm 38
| m | 2w | pd
] 0y | 037 | o1
1 ow | | o | o
] 08 | | 0.6 | £
| on | 0 1 o
I n | S | 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folg Matrix geg (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) tp {SS:MM) Sch g (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Sch Zeitpunkt (S5:MM) (WEA mit letztem Schatten)
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1
Wind

Dot Liswrizirtar Arviwnder:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum
Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Grafischer Kalender
Berechnung: GB
ALl B: 102
20 - 200
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1
Wind

et Liswnziertnr Acvennder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum
Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Grafischer Kalender
Berechnung: GB
G o7 H 108
200 200
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Wind

gt Lsenzirter Acveunder:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Grafischer Kalender

Berechnung: GB
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1
Wind

Dot Liswziertnr Acvvonder:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum
Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Grafischer Kalender
Berechnung: GB
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1
Wind

Dot Liswrizirtar Arviwnder:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum
Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Grafischer Kalender
Berechnung: GB
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1
Wind

Pt Liswnziertnr Acvennder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum
Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Grafischer Kalender
Berechnung: GB
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1
Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

;3..‘;;2026 16:40/4.2.285
SHADOW - Kalender pro WEA

Berechnung: GB WEA: 1-W1

Annahmen fiir Schattenwurfberechnung :;n Fe; : Ma: gw Mm it ?u("""‘“;"‘ “&‘:“;’p""‘o"z’"m [E(f;"ﬂ

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star g digkeit: Startwindg aus Leistungskennlinie
|Januar | Februar | M&rz | April | Mai | Juni
1 08:44 | 08:16 | 07:20 17:03-17:20/17 | 07:07 08:38-12:00/202 | 05:59 07:49-11:05/196 | 05:12 07:59-09:53/114
16:23 | 17213 | 18:07 09:10-10:44/94 | 20:04 | 20:57 | 21:46
2| 08:44 | 08:14 | 07:18 17:03-17:18/15 07:04 08:33-11:59/206 | 05:57 07:49-11:01/192 | 05:11 08:00-09:53/113
16:24 | 17:15 | 18:09 09:05-10:46/101 | 20:06 | 20:59 | 21:47
3|08:44 |08:12 | 07:15 17:05-17:16/11 | 07:02 08:27-11:59/212 | 05:55 07:50-10:59/189 | 05:10 08:01-09:52/111
16:26 | 17:17 | 18:11 09:01-10:48/107 | 20:07 | 21:01 | 21:48
4|08:44 | 08:11 | 07:13 08:58-10:50/112 | 06:59 08:23-11:58/215 | 05:53 07:49-10:55/186 | 05:09 08:01-09:51/110
16:27 | 17:19 | 18:13 20:09 | 21:03 | 21:49
5|08:44 | 08:09 | 07:11 08:55-10:52/117 | 06:57 08:18-11:57/219 | 05:51 07:49-10:50/181 | 05:08 08:02-09:51/109
16:28 | 17:21 | 18:15 20:11 | 21:04 | 21:50
6]08:43 | 08:07 | 07:08 08:52-10:52/120 | 06:55 08:16-11:56/220 | 05:49 07:49-10:45/176 | 05:08 08:02-09:50/108
16:29 | 17:23 | 18:17 20:13 | 21:06 | 21:51
7 108:43 | 08:05 | 07:06 08:50-10:54/124 | 06:52 08:14-11:55/221 | 05:48 07:49-10:43/174 | 05:07 08:03-09:50/107
16:31 | 17:25 | 18:18 20:15 | 21:08 | 21:52
8|08:42 | 08:03 | 07:04 08:48-10:55/127 | 06:50 08:11-11:53/222 | 05:46 07:49-10:42/173 | 05:06 08:03-09:49/106
16:32 | 17:27 | 18:20 20:16 | 21:09 21:53
9|0842 |08:02 | 07:01 08:46-10:56/130 | 06:48 08:09-11:52/223 | 05:44 07:49-10;40/171 | 05:06 08:03-09:49/106
16:33 | 17:29 | 18:22 20:18 | 21:11 21:54
10 | 08:41 | 08:00 | 06:59 08:45-10:58/133 | 06:45 08:07-11:51/224 | 05:42 07:49-10:37/168 | 05:05 08:03-09:48/105
16:35 | 17:31 | 18:24 20:20 | 21:13 21:55
11 |08:40 | 07:58 | 06:57 08:42-10:58/136 | 06:43 08:05-11:49/224 | 05:40 07:50-10:36/166 | 05:05 08:04-09:48/104
16:36 | 17:33 | 18:26 20:22 | 21:15 21:55
12 | 08:490 | 07:56 | 06:54 0B:41-10:59/138 | 06:41 08:04-11:48/224 | 05:39 07:50-10:33/163 | 05:05 08:04-09:48/104
16:38 | 17:35 | 18:28 20:24 | 21:16 21:56
13 | 08:39 | 07:54 | 06:52 08:39-10:59/140 | 06:38 08:02-11:47/225 | 05:37 07:50-10:31/161 | 05:04 08:05-09:48/103
16:39 | 17:37 | 18:30 20:25 | 21:18 21:57
14 | 08:38 | 07:52 17:06-17:09/3 | 06:50 08:38-11:00/142 | 06:36 08:01-11:45/224 | 05:35 07:50-10:29/159 | 05:04 08:04-09:47/103
16:41 | 17:38 | 18:31 20:27 | 21:20 21:57
15| 08:37 | 07:50 17:02-17:12/10 | 06:47 08:37-11:01/144 | 06:34 07:59-11:43/224 | 05:34 07:51-10:27/156 | 05:04 08:05-09:47/102
16:43 | 17:40 | 18:33 20:29 |21:21 21:58
16 108:36 | 07:48 17:00-17:14/14 | 06:45 08:35-11:01/146 | 06:32 07:58-11:41/223 | 05:32 07:51-10:24/153 | 05:04 08:05-09:47/102
16:44 | 17:42 | 18:35 20:31 | 21:23 21:59
17 | 08:35 | 07:46 16:59-17:16/17 | 06:42 08:35-11:02/147 | 06:29 07:57-11:39/222 | 05:30 07:52-10:21/149 | 05:04 08:06-09:47/101
16:46 | 17:44 | 18:37 08:11-08:33/22 | 20:32 | 21:24 21:59
18 | 08:34 | 07:49 16:58-17:18/20 | 06:40 08:05-11:02/177 | 06:27 07:57-11:37/220 | 05:29 07:51-10:18/147 | 05:03 08:06-09:47/101
16:48 | 17:46 | 18:39 20:34 | 21:26 | 21:59
19| 08:33 | 07:42 16:57-17:20/23 | 06:38 08:02-11:03/181 | 06:25 07:56-11:36/220 | 05:27 07:52-10:14/142 | 05:04 08:06-09:47/101
16:49 | 17:48 | 18:40 20:36 |21:2 | 22:00
20| 08:32 | 07:40 16:56-17:21/25 | 06:35 07;59-11:03/184 | 06:23 07:55-11:34/219 | 05:26 07:53-10:09/136 | 05:04 08:06-09:47/101
16:51 | 17:50 | 18:42 20:38 |21:29 22:00
21|08:31 | 07:37 16:56-17:22/26 | 06;33 07:56-11:03/187 | 06:20 07:54-11:31/217 | 05:24 07:53-10:02/129 | 05:04 08:07-09:48/101
16:53 | 17:52 09:42-10:02/20 | 18:44 20:40 | 21:31 22:00
22 | 08:30 | 07:35 16:56-17:23/27 | 06:31 07:54-11:03/189 | 06:18 07:53-11:28/215 | 05:23 07:53-10:01/128 | 05:04 08:07-09:48/101
16:55 | 17:54 09:37-10:08/31 | 18:46 20:41 21:32 22:01
23 |08:29 | 07:33 16:57-17:24/27 | 06:28 07:51-11:03/192 | 06:16 07:52-11:26/214 | 05:22 07:54-10:00/126 | 05:04 08:07-09:48/101
16:56 | 17:56 09:33-10:23/50 | 18:48 20:43 1 21:34 | 22:01
24 |108:27 | 07:31 16:56-17:23/27 | 06:26 07:49-11:03/194 | 06:14 07:52-11:24/212 | 05:20 07:55-10:00/125 | 05:04 08:07-09:48/101
| 16:58 | 17:58 09:29-10:28/59 | 18:49 | 20:45 | 21:35 | 22:01
25| 08:26 | 07:29 16:57-17:23/26 | 06:23 07:48-11:03/195 | 06:12 07:51-11:21/210 | 05:19 07:55-09:59/124 | 05:05 08:08-09:49/101
17:00 | 18:00 09:26-10:33/67 | 18:51 | 20:47 | 21:36 | 22:01
26 | 08:25 | 07:27 16;58-17:23/25 | 06:21 07:46-11:03/197 | 06:10 07:51-11:19/208 | 05:18 07:56-09:58/122 | 05:05 08:07-09:49/102
17:02 | 18:02 09:24-10:36/72 | 18:53 | 20:48 | 21:38 | 22:01
27 |108:23 | 07:24 16:59-17:22/23 | 06:19 07:44-11:03/199 | 06:07 07:51-11:16/205 | 05:17 07:57-09:57/120 | 05:06 08:08-09:50/102
17:04 | 18:03 09;22-10:40/78 | 18:55 | 20:50 | 21:39 | 22:01
28 | 08:22 | 07:22 17:01-17:21/20 | 06:16 07:42-11:02/200 | 06:05 07:50-11:13/203 | 05:16 07:57-09:56/119 | 05:06 08:08-09:50/102
17:06 | 18:05 09:19-10:41/82 | 18:57 | 20:52 | 21:41 | 22:01
2910820 | | 07:14 08:41-12:02/201 | 06:03 07:50-11:11/201 | 05:14 07:58-09:56/118 | 05:07 08:08-09:51/103
|17:07 | | 19:58 | 20:54 | 21:42 | 22:01
30 | 08:19 | | 07:11 08:41-12:02/201 | 06:01 07:49-11:08/199 | 05:13 07:58-09:55/117 | 05:07 08:08-09:51/103
17:09 | | 20:00 | 20:56 | 21:43 | 22:00
310817 | | 07:09 08:39-12:01/202 | | 05:12 07:59-09:54/115 |
7:11 | | 20:02 | | 21:44 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
Anzahl Minuten mit Schatten 0 772 4922 6473 4681 3128
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) (SS:MM) g-Zeitp (55:MM) de/Mi mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) fang-Zeitpunkt (SS5:MM) de/| mit
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Wind

Pt
2306_Papenburg

SHADOW - Kalender pro WEA
Berechnung: GB WEA: 1 - W1

Annahmen fiir Schattenwurfberechnung

e
Sonr

Lisenzwrine Acveundes
I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

heinwahrscheinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]

Jan

Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1211 1,355 942 827 582 8,462

Star geschwindigkeit: Startwindg aus Lei nlinie

| 3uli | August | September | Oktober | NovembejDezember
1| 05:08 08:08-09:52/104 | 05:46 08:00-10:44/164 | 06:39 08:05-11:49/224 | 07:30 09:20-11:38/138 | 07:27 | 08:20
| 22:00 21:26 | 20:22 | 19:10 |17:01 | 16:18
2 | 05:09 08:08-09:53/105 | 05:48 08:00-10:47/167 | 06:40 08:05-11:49/224 | 07:32 09:21-11:37/136 | 07:28 | 08:21
| 22:00 21:24 | 20:19 | 19:07 | 16:59 | 16:17
3| 05:09 08:08-09:53/105 | 05:50 07:59-10:48/169 | 06:42 08:07-11:50/223 | 07:34 09:22-11:36/134 | 07:30 | 08:23
| 21:59 21:23 20:17 | 19:05 | 16:57 | 16:17
4 | 05:10 08:08-09:54/106 | 05:51 08:00-10:51/171 | 06:44 08:09-11:51/222 | 07:35 09:22-11:34/132 | 07:32 | 08:24
| 21:59 21:21 20:15 19:02 | 16:55 | 16:16
5| 05:11 08:08-09:55/107 | 05:53 07:59-10:52/173 | 06:46 08:10-11:51/221 | 07:37 09:24-11:32/128 | 07:34 | 08:26
| 21:58 21:19 | 20:12 19:00 | 16:53 | 16:16
6| 05:12 08:08-09:56/108 | 05:55 07:59-10:54/175 | 06:47 08:12-11:52/220 | 07:39 09:25-11:31/126 | 07:36 | 08:27
| 21:58 | 21:17 | 20:10 | 18:58 |16:52 | 16:15
7| 05:13 08:08-09:57/109 | 05:56 07:58-10:56/178 | 06:49 08:13-11:52/219 | 07:41 09:27-11:29/122 | 07:38 | 08:28
| 21:57 21:15 20:07 18:55 | 16:50 | 16:15
8| 05:14 08:08-09:58/110 | 05:58 07:59-11:01/182 | 06:51 08:16-11:52/216 | 07:43 09:29-11:28/119 | 07:40 | 08:30
| 21:56 21:13 20:05 18:53 | 16:48 | 16:14
9 | 05:15 08:08-09:59/111 | 06:00 07:59-11:05/186 | 06:52 08:20-11:53/213 | 07:44 09:31-11:26/115 | 07:42 | 08:31
| 21:56 21:11 20:03 18:51 | 16:46 | 16:14
10 | 05:16 08:08-10:00/112 | 06:01 07:58-11:08/190 | 06:54 08:26-11:52/206 | 07:46 17:42-17:48/6 | 07:44 | 08:32
| 21:55 | 21:10 | 20:00 | 18:48 09:33-11:23/110 | 16:45 | 16:14
11| 05:17 08:08-10:01/113 | 06:03 07:58-11:12/194 | 06:56 08:30-11:53/203 | 07:48 17:38-17:51/13 | 07:45 | 08:33
| 21:54 | 21:08 | 19:58 18:46 09:36-11:21/105 | 16:43 | 16:14
12 | 05:18 08:07-10:02/115 | 06:05 07:58-11:14/196 | 06:58 08:31-11:53/202 | 07:50 17:37-17:53/16 | 07:47 | 08:34
| 21:53 | 21:06 | 19:55 18:44 09:40-11:19/99 | 16:41 | 16:13
13 | 05:19 08:07-10:03/116 | 06:06 07:58-11:17/199 | 06:5 08:31-11:52/201 | 07:52 17:35-17:54/19 | 07:49 | 08:35
| 21:52 | 21:03 | 19:53 18:41 09:46-11:16/90 | 16:40 | 16:13
14 | 05:20 08:06-10:04/118 | 06:08 07:57-11:19/202 | 07:01 08:32-11:52/200 | 07:53 17:33-17:55/22 | 07:51 | 08:36
| 23:51 21:01 | 19:51 18:39 09:53-11:14/81 | 16:38 | 16:13
15 | 05:22 08:06-10:04/118 | 06:10 07:58-11:22/204 | 07:03 08:33-11:52/199 07 55 17:31-17:55/24 | 07:53 | 08:37
| 21:50 20:59 | 19:48 18:37 09:55-11:11/76 | 16:37 | 16:13
16 | 05:23 08:05-10:05/120 | 06:11 07:58-11:24/206 | 07:04 08:33-11:51/198 I 07:57 17:30-17:55/25 | 07:55 | 08:38
| 21:49 20:57 | 19:46 | 18:35 09:57-11:07/70 | 16:35 | 16:13
17 | 05:24 08:06-10:07/121 | 06:13 07:58-11:26/208 | 07:06 08:34-11:51/197 | 07:59 17:28-17:54/26 | 07:56 | 08:39
| 21:48 20:55 | 19:43 | 18:32 09:59-11:03/64 | 16:3¢ | 16:14
18 | 05:26 08:05-10:08/123 | 06:15 07:58-11:28/210 | 07:08 08:35-11:51/196 | 08:01 17:27-17:54/27 | 07:58 | 08:40
| 21:47 20:53 | 19:41 | 18:30 10:02-10:59/57 | 16:32 | 16:14
19 | 05:27 08:04-10:09/125 | 06:16 07:58-11:30/212 | 07:09 08:35-11:50/195 | 08:02 17:27-17:54/27 | 08:00 | 08:90
| 21:46 20:51 | 19:39 | 18:28 10:04-10:51/47 | 16:31 | 16:14
20 | 05:28 08:04-10:09/125 | 06:18 07:58-11:32/214 | 07:11 08:37-11:49/192 | 08:04 17:27-17:53/26 | 08:02 | 08:41
| 21:44 | 20:49 | 19:36 | 18:26 10:08-10:37/29 | 16:30 | 16:14
21| 05:30 08:04-10:11/127 | 06:20 07:59-11:34/215 | 07:13 08:39-11:49/190 | 08:06 17:27-17:52/25 | 08:04 | 08:42
| 21:43 | 20:47 | 19:34 | 18:24 10:15-10:30/15 | 16:28 | 16:15
22 | 05:31 08:03-10:12/129 | 06:22 07:58-11:36/218 | 07:15 08:40-11:48/188 | 08:08 17:27-17:51/24 | 08:05 | 08:42
| 21:42 | 20:44 | 19:31 | 18:21 | 16:27 | 16:15
23| 05:33 08:03-10:12/129 | 06:23 07:59-11:38/219 | 07:16 08:42-11:47/185 | 08:10 17:27-17:49/22 | 08:07 | 08:43
| 21:40 | 20:42 | 19:29 | 18:19 | 16:26 | 16:16
24 | 05:34 08:03-10:23/140 | 06:25 08:00-11:40/220 | 07:18 08:44-11:46/182 | 08:12 17:28-17:47/19 | 08:09 | 08:43
| 21:39 | 20:40 | 19:26 | 18:17 | 16:25 | 16:16
25| 05:35 08:02-10:26/144 | 06:27 07:59-11:40/221 | 07:20 08:47-11:46/179 | 07:13 16:29-16:45/16 | 08:10 | 08:43
| 21:37 | 20:38 | 19:24 | 17:15 |16:24 | 16:17
26 | 05:37 08:02-10:29/147 | 06:28 08:00-11:42/222 | 07:22 08:51-11:44/173 | 07:15 16:30-16:43/13 | 08:12 | 08:44
| 21:36 | 20:35 | 19:22 | 17:13 | 16:23 | 16:18
27| 05:39 08:02-10:33/151 | 06:30 08:00-11:43/223 | 07:23 09:17-11:43/146 | 07:17 16:32-16:41/9 | 08:14 | 08:44
| 21:34 | 20:33 | 19:19 08:57-09:09/12 | 17:11 116:22 | 16:18
28 | 05:40 08:01-10:35/154 | 06:32 08:01-11:45/224 | 07:25 09:18-11:42/144 | 07:19 | 08:15 | 08:44
| 21:33 | 20:31 | 19:17 | 17:09 | 16:21 | 16:19
29 | 05:42 08:01-10:38/157 | 06:34 08:02-11:46/224 | 07:27 09:19-11:42/143 | 07:21 | 08:17 | 0844
| 21:31 | 20:29 | 19:14 | 17:07 | 16:20 | 16:20
30 | 05:43 08:00-10:40/160 | 06:35 08:02-11:47/225 | 07:28 09:18-11:40/142 | 07:23 | DB:18 | 08:44
| 21:30 | 20:26 | 19:12 | 17:05 | 16:19 | 16:21
31| 05:45 08:01-10:43/162 | 06:37 08:03-11:48/225 | | 07:25 | | 08:44
| 21:28 | 20:24 | | 17:03 | | 16:22

Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
Anzahl Minuten mit Schatten 3871 6236 5855 2352 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag Im Monat Sonnenaufgang  (SS:MM) (SS:MM) -2 (55:MM) de/ mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) fang kt (S5:MM) de/! mit
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Wind

Pt
2306_Papenburg

SHADOW - Kalender pro WEA
Berechnung: GB WEA: 2 - W2
Annahmen fiir Schattenwurfberechnung

|Januar |Februar

1|08:44

| 16:27

Anzahl Minuten mit Schatten

0

| 08:16
| 17:13
| 08:14
1 17:15
| 08:12
| 17:17
| 0B:11
| 17:19
| 08:09
| 17:21

7:36
07:52
38

e
Sonr

el

Lisenzwrine Acveundes

I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29

DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

hrscheinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]

Jan

Feb Mar Apr Mai Jun
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

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

Jul

Aug Sep Okt Nov Dez

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

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

324 461 479 756 524 404 599 1,211 1,355 942 B27 582 B,462
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie
| Marz | April | Mai 3uni
| 07:20 17:34-17:36/2 | 07:07 | 05:59 | 05:11 06:28-08:06/98
| 18:07 08:01-08:19/18 | 20:04 | 20:57 | 21:46
| 07:18 17:28-17:40/12 | 07:04 | 05:57 | 05:11 06:29-08:08/99
| 18:09 08:03-08:18/15 | 20:06 | 20:59 | 21:47
| 07:15 17:26-17:42/16 | 07:02 | 05:55 | 05:10 06:28-08:09/101
| 18:11 08:04-08:15/11 | 20:07 | 21:01 | 21:48
| 07:13 17:25-17:44/19 | 06:59 | 05:53 | 05:09 06:27-08:09/102
| 18:13 120:09 | 21:03 | 21:49
| 07:11 17:23-17:47/24 | 06:57 | 05:51 | 05:08 06:26-08:10/104
| 18:15 | 20111 | 21:04 | 21:50
| 07:08 17:22-17:49/27 | 06:55 | 05:49 | 05:08 06:23-08:10/107
| 18:17 | 2013 | 21:06 | 23:51
07:06 17:22-17:51/29 | 06:52 | 05:48 | 05:07 06:22-08:11/108
18:18 | 20:15 | 21:08 | 21:52
07:04 17:21-17:51/30 | 06:50 | 05:46 | 05:06 06:20-08:12/112
18:20 | 20:16 | 21:10 | 21:53
07:01 17:21-17;52/31 | 06:48 | 05:44 | 05:06 06:20-08:12/112
18:22 | 20:18 | 21:11 | 21:54
| 06:59 17:21-17:52/31 | 06:45 | 05:42 | 05:05 06:18-08:12/114
| 18:24 | 20:20 | 21:13 | 21:55
06:57 17:21-17:52/31 | 06:43 | 05:40 | 05:05 06:18-08:13/115
18:26 | 20:22 | 21:15 | 21:55
06:54 17:21-17:52/31 | 06:41 | 05:39 | 05:05 06:18-08:14/116
18:28 120224 | 21:16 | 21:56
06:52 17:21-17:51/30 | 06:38 | 05:37 | 05:04 06:17-08:14/117
| 18:30 |20:25 | 21:18 | 21:57
08:17-08:26/9 | 06:50 17:23-17:51/28 | 06:36 | 05:35 | 05:04 06:16-08:14/118
18:31 | 20:27 | 21:20 | 21:57
08:15-08:28/13 | 06:47 17:25-17:51/26 | 06:34 | 05:34 | 05:04 06:16-08:15/119
18:33 | 20:29 | 2121 | 21:58
08:13-08:29/16 | 06:45 17:26-17:50/24 | 06:32 | 05:32 07:08-07:34/26 | 05:04 06:16-08:15/119
18:35 | 20:31 | 21:23 06:53-06:57/4 | 21:59
08:11-08:31/20 | 06:42 17:27-17:49/22 | 06:29 | 05:30 06:47-07:41/54 | 05:04 06:16-08:15/119
| 18:37 | 20:32 | 21:24 | 21:59
08:09-08:31/22 | 06:40 17:28-17:47/19 | 06:27 | 05:29 06:43-07:45/62 | 05:03 06:16-08:16/120
| 18:39 | 20:34 | 21:26 | 21:59
08:07-08:32/25 | 06:38 17:30-17:45/15 | 06:25 | 05:27 06:41-07:48/67 | 05:03 06:16-08:16/120
| 18:40 | 20:36 | 21:28 | 22:00
08:04-08:31/27 | 06:35 17:31-17:42/11 | 06:23 | 05:26 06:39-07:51/72 | 05:04 06:16-08:16/120
| 18:42 120:38 | 21:29 | 22:00
08:02-08:31/29 | 06:33 | 06:20 | 05:24 06:37-07:52/75 | 05:04 06:17-08:17/120
| 16:44 | 20:40 | 21:31 | 22:00
08:02-08:31/29 | 06:31 | 06:18 | 05:23 06:36-07:54/78 | 05:04 06:17-08:17/120
| 18:46 | 20:41 | 21:32 | 22:01
08:01-08:31/30 | 06:28 | 06:16 | 05:22 06:35-07:56/81 | 05:04 06:17-08:17/120
| 18:48 | 20:43 | 21:34 | 22:01
08:00-08:29/29 | 06:26 | 06:14 | 05:20 06:34-07:58/84 | 05:04 06:17-08:17/120
| 18:49 | 20:45 | 21:35 | 22:01
08:00-08:25/29 | 06:23 | 06:12 | 05:19 06:33-08:00/87 | 05:05 06:18-08:17/119
| 18:51 | 20:47 | 21:36 | 22:01
08:00-08:27/27 | 06:21 | 06:10 | 05:18 06:32-08:01/89 | 05:05 06:18-08:17/119
| 18:53 | 20:48 | 21:38 | 22:01
08:01-08:25/24 | 06:19 | 06:07 | 05:17 06:31-08:02/91 | 05:06 06:19-08:18/119
| 18:55 120:50 | 21:39 | 22:01
08:00-08:22/22 | 06:16 | 06:05 | 05:16 06:31-08:03/92 | 05:06 06:15-08:17/118
| 18:57 |20:52 | 21:41 | 22:01
| 07:14 | 06:03 | D5:14 06:30-08:04/94 | 05:07 06:20-08:18/118
| 19:58 | 20:54 | 2142 | 22:01
| 07:11 | 06:01 | 05:13 06:29-08:05/96 | 05:07 06:21-08:17/116
| 20:00 120:56 | 21:43 | 22:00
| 07:09 | | 05:12 06:29-08:06/97 |
| 20:02 | | 21:44 |
| 367 | 418 | 490 | 505
351 502 1249 3430
der Matrix wi geg: (: it wie Bezugsjahr):
(S5:MM) g-2: (55:MM) e/ mit Schatten
Zeitpunkt (SS:MM) fang kt (S5:MM) de/! mit
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Wind

et
2306_Papenburg

SHADOW - Kalender pro WEA
Berechnung: GB WEA: 2 - W2
Annahmen fiir Schattenwurfberechnung

e
Sonr

Lisenzwrine Acveundes
I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

heinwahrscheinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]

Jan

Feb Mar Apr Mai Jun
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1211 1,355 942 827 582 8,462

Jul Aug Sep

Okt Nov Dez

Star geschwindigkeit: Startwindg aus Lei nlinie

| 3uli |August | Sep k | Ok | NovembeiDezember
1] 05:08 06:22-08:17/115 | 05:46 | 06:39 | 07:30 18:01-18:31/30 | 07:27 | 08:20
| 22:00 | 21:26 | 20:22 | 19:10 | 17:01 | 16:18
2 | 05:09 06:23-08:18/115 | 05:48 | 06:40 | 07:32 18:00-18:31/31 | 07:28 | 08:21
| 22:00 | 21:24 | 20:19 | 19:07 | 16:59 | 16:17
3| 05:09 06:23-08:17/114 | 05:50 | 06:42 | 07:34 17:59-18:30/31 | 07:30 | 08:23
| 21:59 | 21:23 | 20:17 | 19:05 | 16:57 | 16:17
4| 05:10 06:25-08:17/112 | 05:51 | 06:44 | 07:35 17:58-18:29/31 | 07:32 | 08:24
| 21:59 |21:21 | 20:15 | 19:02 116:55 | 16:16
5| 05:11 06:26-08:17/111 | 05:53 | 06:46 | 07:37 17:58-18:28/30 | 07:34 | 08:26
| 21:58 | 21:19 | 20:12 | 19:00 | 16:53 | 16:16
6| 05:12 06:28-08:17/109 | 05:55 | 06:47 | 07:39 17:58-18:27/29 | 07:36 | 08:27
| 21:58 | 21:17 | 20:10 | 18:58 | 16:51 | 16:15
7| 05:13 06:31-08:17/106 | 05:56 | 06:49 | 07:41 17:58-18:26/28 | 07:38 | 08:28
| 21:57 |21:15 | 20007 | 18:55 | 16:50 | 16:15
8| 05:14 06:35-08:16/101 | 05:58 | 06:51 | 07:43 17:58-18:24/26 | 07:40 | 08:30
| 21:56 | 21:13 | 20:05 | 18:53 | 16:48 | 16:14
9| 05:15 06:35-08:16/101 | 06:00 | 06:52 | 07:44 17:58-18:20/22 | 07:42 | 08:31
| 21:56 | 21:11 | 20:03 | 18:51 | 16:46 | 16:14
10 | 05:16 06:36-08:16/100 | 06:01 | 06:54 | 07:46 17:59-18:17/18 | 07:44 | 08:32
| 21:55 | 21:10 | 20:00 | 18:48 08:40-08:47/7 | 16:45 | 16:14
11| 05:17 06:36-08:15/99 | 06:03 | 06:56 | 07:48 18:01-18:16/15 | 07:45 | 08:33
| 21:54 | 21:08 | 19:58 | 18:46 08:37-08:50/13 | 16:43 | 16:13
12 | 05:18 06:37-08:15/98 | 06:05 | 06:58 | 07:50 18:03-18:13/10 |07:47 | 08:34
| 21:53 |21:06 | 19:55 | 18:44 08:35-08:52/17 | 16:41 | 16:13
13 | 05:19 06:38-08:14/96 | 06:06 | 06:59 | 07:51 08:34-08:52/18 | 07:49 | 08:35
| 21:52 |21:03 | 19:53 | 16:41 | 16:40 | 16:13
14 | 05:20 06:38-08:13/95 | 06:08 | 07:01 | 07:53 08:33-08:56/23 | 07:51 | 08:36
| 23:51 21:01 | 19:51 | 18:39 | 16:38 | 16:13
15 | 05:22 06:39-08:12/93 06:10 | 07:03 | 07:55 08:33-08:58/25 | 07:53 | 08:37
| 21:50 20:59 | 19:48 | 18:37 | 16:37 | 16:13
16 | 05:23 06:40-08:11/91 06:11 | 07:04 | 07:57 08:32-09:00/28 | 07:55 | 08:38
| 21:49 20:57 | 19:46 | 18:35 | 16:35 | 16:13
17 | 05:24 06:41-08:11/90 | 06:13 | 07:06 | 07:59 08:32-09:01/29 | 07:56 | 08:39
| 21:48 20:55 | 19:43 | 18:32 116:3¢4 | 16:14
18 | 05:26 06:42-08:10/88 06:15 | 07:08 | 08:01 08:32-09:02/30 | 07:58 | 08:40
| 21:47 20:53 | 19:41 | 18:30 |16:32 | 16:14
19 | 05:27 06:43-08:08/85 06:16 | 07:09 | 08:02 08:33-09:02/29 | 08:00 | 08:40
| 21:46 20:51 | 19:39 | 18:28 | 16:31 | 16:14
20 | 05:28 06:44-08:07/83 06:18 | 07:11 | 08:04 08:32-09:02/30 | 08:02 | 08:41
| 21:44 | 20:49 | 19:36 | 18:26 | 16:30 | 16:14
21| 05:30 06:46-08:06/80 | 06:20 | 07:13 | 08:06 08:33-09:02/29 | 08:04 | 08:42
| 21:43 1 20:47 | 19:34 | 18:24 | 16:28 | 16:15
22 | 05:31 06:47-08:04/77 | 06:22 | 07:15 | 08:08 08:35-09:02/27 | 08:05 | 08:42
| 21:42 | 20:44 | 19:31 | 18:21 | 16:27 | 16:15
23| 05:33 06:48-08:02/74 | 06:23 | 07:16 18:17-18:25/8 | 08:10 08:37-09:01/24 | 08:07 | 08:43
| 21:40 | 20:42 | 19:29 | 18:19 | 16:26 | 16:16
24 | 05:34 06:50-08:00/70 | 06:25 | 07:18 18:14-18:28/14 | 08:12 08:40-09:01/21 | 08:09 | 08:43
| 21:39 | 20:40 | 19:26 | 18:17 | 16:25 | 16:16
25| 05:35 06:52-07:57/65 | 06:27 | 07:20 18:12-18:30/18 | 07:13 07:41-08:00/19 | 08:10 | 08:43
| 21:37 | 20:38 | 19:24 | 17:15 | 16:2¢ | 16:17
26 | 05:37 06:55-07:54/59 | 06:28 | 07:22 18:10-18:30/20 | 07:15 07:43-07:59/16 |08:12 | 08:44
| 21:36 | 20:35 | 19:22 |17:13 |16:23 | 16:18
27| 05:38 07:16-07:50/34 | 06:30 | 07:23 18:08-18:31/23 | 07:17 07:45-07:57/12 | 08:14 | 08:44
| 21:34 06:59-07:13/14 | 20:33 | 19:19 1711 | 16:22 | 16:18
28 | 05:40 07:21-07:35/14 | 06:32 | 07:25 1B:06-18:32/26 | 07:19 07:47-07:55/8 | 08:15 | 08:44
| 21:33 | 20:31 | 19:17 | 17:09 | 16:21 | 16:19
29 | 05:42 | 06:3¢ | 07:27 1B:03-18:31/28 | 07:21 | 08:17 | 08:44
| 21:31 | 20:29 | 19:14 | 17:07 | 16:20 | 16:20
30 | 05:43 | 06:35 | 07:28 18:02-18:31/29 | 07:23 | 08:18 | 08:44
| 21:30 120:26 | 19:12 | 17:05 116:49 | 16:21
31 | 05:45 | 06:37 | | 07:25 | | 08:44
| 21:28 | 20:24 | | 17:03 | | 16:22

Sonnenscheinstunden | 508 | 457 | 382 1330 | 262 | 238
Anzahl Minuten mit Schatten 2489 166 706 o 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag Im Monat Sonnenaufgang  (SS:MM) (SS:MM) Z (55:MM) de/ mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) fang kt (S5:MM) de/! mit

WNdPRO 4.2.285 | EMD International A/S, Tal. +45 96 35 44 44, www.emd ok, windpro@emd. dk
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

;3.;;2026 16:40/4.2.285
SHADOW - Kalender pro WEA

Berechnung: GB WEA: 3 - W3

Sonnenscheinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star geschwindigkeit: Startwindg aus Leistungskennlinie
|Januar | Februar | Marz | April | Mai | Juni
1|08:44 | 08:16 16:21-16:40/19 | 07:20 08:17-09:34/77 | 07:07 08:24-09:31/67 | 05:59 05:12
| 16:23 | 17:13 | 18:07 | 20:04 | 20:57 21:46
2| 08:44 | 08:14 16:20-16:41/21 | 07:18 08:08-09:34/86 | 07:04 08:24-09:28/64 | 05:57 05:11
| 16:24 | 17:15 | 18:09 | 20:06 | 20:59 21:47
3| 08:44 | 08:12 16:19-16:45/26 | 07:15 08:04-09:33/89 | 07:02 08:25-09:24/59 | 05:55 05:10
| 16:26 | 17:17 | 18:11 | 20:07 | 21:01 21:48
4 | 08:44 | 08:11 16:19-16:47/28 | 07:13 08:01-09:34/93 | 06:59 08:26-09:19/53 | 05:53 05:09
| 16:27 | 17:19 | 18:13 | 20:09 | 21:03 21:49
5| 08:43 | 08:09 16:18-16:49/31 | 07:11 07:59-09:34/95 | 06:57 08:26-09:12/46 | 05:51 05:08
| 16:28 |17:21 | 18:15 | 20:11 | 21:04 21:50
6 | 08:43 | 08:07 16:18-16:50/32 | 07:08 07:57-09:33/96 | 06:55 08:28-09:11/43 | 05:49 05:08
| 16:29 117:23 | 18:17 | 20:13 | 21:06 | 21:51
7| 08:43 | 08:05 16:18-16:51/33 | 07:06 07:56-09:33/97 | 06:52 08:29-09:09/40 | 05:48 05:07
| 16:31 | 17:25 | 18:18 | 20:15 | 21:08 21:52
8 | 08:42 | 08:03 16:18-16:52/34 | 07:04 07:54-09:32/98 | 06:50 19:36-19:49/13 | 05:46 05:06
| 16:32 | 17:27 | 18:20 | 20:16 08:30-09:06/36 | 21:09 21:53
9 | 08:42 | 08:02 16:18-16:52/34 | 07:01 07:53-09:31/98 | 06:48 19:34-19:51/17 | 05:44 05:06
| 16:33 | 17:29 | 18:22 | 20:18 08:33-09:04/31 | 21:11 21:54
10 | 08:41 | 08:00 16:18-16:53/35 | 06:59 07:52-09:31/99 | 06:45 19:32-19:53/21 | 05:42 | 05:05
| 16:35 117:31 | 18:24 | 20:20 08:38-09:01/23 |21:13 | 21:55
11 | 08:40 | 07:58 16:19-16:53/34 | 06:57 07:47-09:30/103 | 06:43 19:30-19:54/24 | 05:40 05:05
| 16:36 | 17:33 | 18:26 | 20:22 08:43-08:55/12 | 21:15 21:55
12 | 08:40 | 07:56 16:20-16:53/33 | 06:54 07:43-09:29/106 | 06:41 19:29-19:55/26 | 05:39 05:05
| 16:38 | 17:35 | 18:28 | 20:23 | 21:16 21:56
13 | 08:39 | 07:54 16:21-16:53/32 | 06:52 07:39-09:27/108 | 06:38 19:29-19:55/26 | 05:37 05:04
| 16:39 | 17:36 | 18:30 | 20:25 |21:18 | 21:57
14 | 08:38 | 07:52 16:22-16:53/31 | 06:50 07:37-09:26/109 | 06:36 19:28-19:55/27 | 05:35 05:04
| 16:41 | 17:38 08:53-09:14/21 | 18:31 | 20:27 | 21:20 21:57
15 | 08:37 | 07:50 16:23-16:53/30 | D6:47 07:35-09:26/111 | 06:34 19:27-19:54/27 | 05:34 05:04
| 16:43 | 18:33 | 20:29 | 21:24 21:58
16 | 08:36 | 06:45 07:33-09:23/110 | 06:32 19:27-19:54/27 | 05:32 05:04
| 16:44 | 18:35 | 20:31 | 21:23 21:59
17 | 08:35 | 07:46 16:26-16:51/25 | 06:42 07:32-09:22/110 | 06:29 19:27-19:54/27 | 05:30 | 05:04
| 16:46 | 17:44 08:44-09:23/39 | 18:37 20:32 | 21:24 | 21:59
18 | 08:34 | 07:44 16:28-16:50/22 | 06:40 07:30-09:20/110 | 06:27 19:27-19:53/26 | 05:29 | 05:03
| 16:48 | 17:46 08:43-09:25/42 | 18:39 20:34 | 21:26 | 21:59
19 | 08:33 | 07:42 16:29-16:47/18 | 06:38 07:29-09:18/109 | 06:25 19:28-19:52/24 | 05:27 | 05:03
| 16:49 | 17:48 08:40-09:27/47 | 18:40 20:36 |21:28 | 22:00
20 | 08:32 | 07:40 16:34-16:37/3 08:35-09:27/52 | 06:35 07:28-09:16/108 | 06:23 19:27-19:50/23 | 05:26 | 05:04
| 16:51 | 17:50 16:38-16:44/6 | 18:42 20:38 |21:29 | 22:00
21| 08:31 | 07:37 08:32-09:29/57 | 06:33 07:27-09:12/105 | 06:20 19:28-19:48/20 | 05:24 | 05:09
| 16:53 | 17:52 | 18:44 20:40 | 21:31 | 22:00
22 | 08:30 | 07:35 08:30-09:30/60 | 06:31 07:27-09:09/102 | 06:18 19:29-19:47/18 | 05:23 | 05:04
| 16:55 | 17:54 | 18:46 20:41 | 21:32 22:01
23| 08:29 | 07:33 08:28-09:31/63 | 06:28 07:25-09:03/98 06:16 19:31-19:45/14 | 05:22 05:04
| 16:56 | 17:56 | 18:48 | 20:43 | 21:34 22:04
24 | 08:27 | 07:31 08:26-09:31/65 | 06:26 07:25-08:59/94 | 06:14 19:33-19:43/10 | 05:20 05:04
| 16:58 | 17:58 | 18:49 | 20:45 | 21:35 22:01
25 | 08:26 | 07:29 08:25-09:32/67 | 06:23 07:25-08:57/92 | 06:12 | 05:19 05:05
| 17:00 | 18:00 | 18:51 | 20:47 | 21:36 22:01
26 | 08:25 | 07:26 08:24-09:33/69 | 06:21 07:24-08:53/89 | 06:10 | 05:18 05:05
| 17:02 | 18:02 | 18:53 | 20:48 | 21:38 22:01
27| 08:23 | 07:24 08:23-09:34/71 | D6:19 07:24-08:49/85 | 06:07 | 05:17 05:06
| 17:04 | 18:03 | 18:55 | 20:50 | 21:39 22:01
28 | 08:22 | 07:22 08:21-09:33/72 | 06:16 07:24-08:39/75 | 06:05 | 05:16 05:06
| 17:06 | 18:05 | 18:57 | 20:52 | 21:40 22:01
29 | 08:20 16:26-16:33/7 | | 07:14 08:24-09:38/74 | 06:03 | 05:14 | 05:07
| 17:07 | | 19:58 | 20:54 | 21:42 22:01
30 | 08:19 16:23-16:36/13 | | 07:11 08:24-09:36/72 | 06:01 | 05:13 05:07
17:09 | | 20:00 | 20:56 | 21:43 22:00
31| 08:17 16:21-16:37/16 | | 07:09 08:24-09:33/69 | | 05:12
| 17:11 | | 20:02 | | 21:44
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 505
Anzahl Minuten mit Schatten 36 1343 2967 B44 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag Im Monat Sonnenaufgang  (SS:MM) (SS:MM) g-Zeitp (55:MM) de/Mi mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) fang-Zeitpunkt (S5:MM) de/! mit
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 90 \NlﬂdPRU.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender pro WEA

Berechnung: GB WEA: 3 - W3

Annahmen fiir Schattenwurfberechnung

1]05:08 | 05:46
| 22:00 | 21:26
2| 05:09 | 05:48
| 22:00 | 21:24
3105:09 | 05:50
| 21:59 | 21:23
410510 | 05:51
|21:59  |21:21
51 0S:11 | 05:53
| 21:58 | 21:19
6| 05:12 | 05:55
| 21:58 | 21:17
7| 05:13 | 05:56
| 21:57 | 21515
8] 05:14 | 05:58
| 21:56 | 21:13
9| 05:15 | 06:00
| 21:56 | 21:14

10 | 05:16 | 06:01
| 21:55 | 21:09
11]05:17 | 06:03
|21:54 | 21:08
121 05:18 | 06:05
| 21:53 | 21:05
13| 05:19 | 06:06
| 21:52 | 21:03

14 | 05:20 | 06:08
| 23:51 | 21:01

15 | 05:22 | 06:10
| 21:50 | 20:59
16 | 05:23 | 06:11
| 21:49 | 20:57

17 | 05:24 | 06:13
| 21:48 | 20:55

18 | 05:26 | D6:15
| 21:47 | 20:53
19| 05:27 | 06:16
| 21:46 | 20:51

20 | 05:28 | 06:18
| 21:44 | 20:49
21]05:30 | 06:20
|21:43 | 20:46
22| 05:31 | 06:22
| 21:42 | 20:44
230533 | 06:23
| 21:40 | 20:42
24| 05:34 | 06:25
| 21:39 | 20:40

25 | 05:35 | 06:27
| 21:37 | 20:38
26| 05:37 | 06:28
| 21:36 | 20:35
27| 05:38 | 06:30
| 21:34 | 20:33

28 | 05:40 | 06:32
| 21:33 | 20:31
29| 05:42 | 06:34
| 21:31 | 20:28
30 | 05:43 | 06:35
| 21:30 | 20:26

31 | 05:45 | 06:37
| 21:28 | 20:24

|

Sonnenscheinstunden | 508

Anzahl Minuten mit Schatten 0

e
Sonr

Liswriziertnr Acromnder:

I117-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian

.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

el \

Jan

Feb Mar Apr Mai Jun Jul

heinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

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

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

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

324 461 479 756 524 404 599 1,211 1,355 942 B27 582 B,462
Startwindgeschwindigkei rtwind hw. aus Lei kennlinie
| September | Oktober | ]
| 06;39 19:29-19:53/24 | 07:30 08:20-10:08/108 | 07:27 15:48-16:22/34 | 08:20
| 20:22 08:43-08:55/12 | 19:10 |17:01 16:18
| 06:40 19:30-19:51/21 | 07:32 08:23-10:08/105 | 07:28 15:48-16:22/34 | 08:21
| 20:19 08:36-08:59/23 | 19:07 | 16:59 16:17
| 06:42 19:32-19:49/17 | 07:34 08:29-10:09/100 | 07:30 15:47-16:21/34 | 08:23
| 20:17 08:31-09:02/31 | 19:05 | 16:57 16:17
| 06:44 19:33-19:46/13 | 07:35 08:30-10:08/98 | 07:32 15:47-16:21/34 | 08:24
| 20:14 08:29-09:04/35 | 19:02 | 16:55 16:16
| 06:46 08:26-09:05/39 | 07:37 08:30-10:09/99 | 07:34 15:48-16:20/32 | 08:26
| 20:12 | 19:00 | 16:53 16:16
| 06:47 08:24-09:07/43 | 07:39 08:31-10:05/98 | 07:36 15:49-16:19/30 | 08:27
| 20:10 | 18:58 | 16:51 | 16:15
06:49 08:22-09:07/45 | 07:41 08:32-10:09/97 | 07:38 15:49-16:18/29 | 08:28
20:07 | 18:55 | 16:50 16:15
06:51 08:20-09:13/53 | 07:43 08:34-10:09/95 | 07:40 15:50-16:15/25 | 08:30
20:05 | 18:53 | 16:48 16:14
06:52 08:19-09:18/59 | 07:44 08:35-10:09/94 | 07:42 15:51-16:12/21 | 08:31
20:03 | 18:51 | 16:46 16:14
| 06:54 08:17-09:21/64 | 07:46 08:36-10:08/92 | 07:43 15:52-16:10/18 | 08:32
| 20:00 | 18:48 | 16:45 | 16:14
06:56 08:17-09:23/66 | 07:48 08:39-10:07/88 | 07:45 15:53-16:09/16 | 08:33
19:58 | 18:46 | 16:43 | 16:14
06:58 08:16-09:25/69 | 07:50 08:43-10:07/84 | 07:47 15:55-16:08/13 | 08:34
19:55 | 18:44 | 16:41 | 16:13
06:59 08:15-09:26/71 | 07:51 08:53-10:07/74 | 07:49 15:58-16:05/7 | 08:35
| 19:53 | 16:41 | 16:40 | 16:
| 07:01 08:14-09:28/74 | 07:53 08:55-10:06/71 | 07:51 08:36
19:51 | 18:39 | 16:38 16:13
07;03 08:14-09:29/75 | 07:55 08:56-10:06/70 | 07:53 08:37
19:48 | 18:37 | 16:37 16:13
07:04 08:13-09:36/83 | 07:57 08:56-10:05/6% | 07:55 08:38
19:46 | 18:35 | 16:35 16:13
| 07:06 08:13-09:41/88 | 07:59 08:58-10:04/66 | 07:56 08:39
| 19:43 | 18:32 | 16:34 16:14
| 07:08 08:13-09:44/91 | 08:01 08:59-10:03/64 | 07:58 08:40
| 19:41 | 18:30 | 16:32 16:14
19:38-19:49/11 | 07:09 08:12-09:45/93 | 08:02 08:59-10:01/62 | 08:00 | 08:40
| 19:39 | 18:28 | 16:31 | 16:14
19:36-19:51/15 | 07:11 08:12-09:47/95 | 08:04 09:01-10:00/59 | 08:02 | 08:41
| 19:36 | 18:26 | 16:30 | 16:14
19:35-19:53/18 | 07:13 08:12-09:53/101 | 08:06 09:03-09:59/56 | 08:03 08:42
| 19:34 | 18:24 | 16:28 16:15
19:33-19:53/20 | 07:15 08:11-09:56/105 | 08:08 17:02-17:16/14 | 08:05 08:42
| 19:31 | 18:21 09:06-09:57/51 | 16:27 16:15
19:32-19:55/23 | 07:16 08:12-09:59/107 | 08:10 16:59-17:18/19 | 08:07 08:43
| 19:29 | 18:19 09:11-09:56/45 | 16:26 16:16
19:30-19:55/25 | 07:18 08:13-10:01/108 | 08:12 16:57-17:20/23 | 08:09 08:43
| 19:26 | 1B:17 09:13-09:54/41 | 16:25 16:16
19:30-19:56/26 | 07:20 08:13-10:03/110 | 07:13 15:55-16:21/26 | 08:10 08:43
| 19:24 | 17:15 08:14-08:52/38 | 16:24 16:17
19:30-19:56/26 | 07:22 08:13-10:03/110 | 07:15 15:54-16:22/28 | 08:12 | 08:44
| 19:22 | 17:13 08:17-08:50/33 | 16:23 | 16:18
19:29-19:36/27 | 07:23 08:14-10:05/111 | 07:17 15:53-16:22/29 | 08:14 | 08:44
| 19:19 | 17:11 08:19-08:46/27 | 16:22 | 16:18
19:29-19:56/27 | 07:25 08:15-10:06/111 | 07:19 15:51-16:22/31 | 08:15 08:49
1 19:17 | 17:09 08:24-08:42/18 | 16:21 16:19
19:29-19:56/27 | 07:27 08:17-10:07/110 | 07:21 15:50-16:23/33 | 08:17 08:44
| 19:14 | 17:07 | 16:20 16:20
19:29-19:55/26 | 07:28 08:18-10:07/109 | 07:23 15:49-16:23/34 | 08:18 08:44
| 19:12 | 17:05 | 16:19 16:21
19:29-19:54/25 | | 07:25 15:48-16:23/35 | | 08:44
| | 17:03 | | 16:22
| 382 1330 | 262 | 238
296 2366 2274 327 0
der Matrix wi geg: (: it wie Bezugsjahr):
(S5:MM) g-2: (55:MM) e/ mit Schatten
Zeitpunkt (SS:MM) fang kt (S5:MM) de/! mit

WIndPRO 4.2.285 | EMD International A/S, Tel, +45 96 35 44 44, www.emd ik, witdpro@emd. ok
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1
Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

;3..‘;;2026 16:40/4.2.285
SHADOW - Kalender pro WEA

Berechnung: GB WEA: 4 - W4

Annahmen fiir Schattenwurfberechnung :;n Fe; : Ma: gw Mm it ?u("""‘“;"‘ “&‘:“;’p""‘o"z’"m [E(f;"ﬂ

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star o indigkeit: Startwindg aus Leistungskennlinie
| Januar | Fabruar | Marz | April | Mal [Juni
1| 06:44 08:15 15:25-16:17/52 | 07:20 15:46-16:36/50 | 07:07 05:59 19:35-20:23/48 | 05:12 19:37-20:58/81
16:23 1713 18:07 | 20:04 20:57 21:45
2| 08:44 08:14 15:24-16:19/55 | 07:17 15:47-16:34/47 | 07:04 05:57 19:34-20:25/51 | 05:11 19:39-20:5%/80
16:25 17:15 18:09 20:06 20:59 2147
3(08:44 08:12 15;24-16:20/56 | 07:15 15:48-16:33/45 | 07:02 05:55 19:34-20:26/52 | 05:10 19:39-20:59/80
16:26 17:17 18:11 | 20:07 21:01 21:48
4| 08:44 08:10 15:24-16:22/58 | 07:13 15:50-16:32/42 | 05:53 19:33-20:27/54 | 05:09 19:40-20:59/79
16:27 17:19 18:13 | 20:09 21,02 21:49
5| 08:43 08:09 15:23-16:23/60 | 07:11 15:52-16:30/38 | 06:57 05:51 19:32-20:27/55 | 05:08 19.41-21:00/79
16:28 17:21 18:15 | 20:11 21:04 21:50
6 08:43 08:07 15:23-16:25/62 | 07:08 15:54-16:29/35 | 06:55 05:49 19:31-20:28/57 | 05:08 19:42-21:00/78
16:29 17:23 18:17 | 20:13 21:06 21:51
7| 08:43 08:05 15:23-16:27/64 | 07:06 15:58-16:27/29 | 06:52 19:37-19:45/8 | 05:48 19:30-20:28/58 | 05,07 19:43-21:00/77
16331 17:25 18:18 | 20:14 21:08 21:52 21:04-21:09/5
8 08:42 08:03 15:23-16:29/66 | 07:04 16:03-16:23/20 | 06:50 19:33-19:47/14 | 05:46 19:30-20:29/59 | 05:06 19:43-21:00/77
16:32 17:27 18:20 | 20:16 21:09 21:53 21:02-21:11)9
9| 08:42 08:01 15:23-16:31/68 | 07:01 16:08-16:18/10 | 06:48 19:31-19:49/18 | 05:44 19:30-20:28/58 | 05:06 19:45-21:01/76
16:33 17:29 18:22 | 20:18 211 21:54 21:02-21:13/11
10 | 08:41 08:00 15:23-16:32/69 | 06:59 | 06:45 19:30-19:50/20 | 05:42 19:29-20-26/59 | 05:05 19:45-21:13/88
16:35 17:31 18:24 | 20:20 21:13 213
11 | 08:40 07:58 15:23-16:33/70 | 06:57 | 06:43 19:28-19:50/22 | 05:40 19:30-20:29/55 | 05:05 19:46-21:14/88
16:36 17:33 18:26 | 20:22 21:14 215
12 | 08:40 07:56 15:24-16:35/71 | 06:54 | 06:41 19:27-19:51/24 | 05:39 19:29-20:28/59 | 05:05 19:47-21:15/88
16:38 17:35 18:28 | 20:23 21116 21:56
13 | 08:39 07:54 15:24-16:36/72 | 06:52 | 06:38 19:26-19:51/25 | 05:37 19:30-20:29/59 | 05:04 19:48-21:16/88
16:39 17:37 18:29 | 20:25 21:18 21:57
14 | 08:38 07:52 15:25-16:36/71 | 06:50 | 06:36 19:26-19:52/26 | 05:35 19:29-20:28/59 | 05:04 19;48-21:16/88
16:41 17:38 18:31 | 20:27 2119 21:57
15 | 08:37 07:50 15:25-16:37/72 | 06:47 | 06:34 19:25-19:51/26 | 05:34 19:30-20:34/64 | 05:04 19:45-21:17/88
16:43 17:40 18:33 | 20:29 21:21 21:58
16 | 08:36 07:48 15:26-16:38/72 | 06:45 | 06:32 19:25-19:51/26 | 05:32 19:29-20:36/67 | 05:04 19:50-21:17/87
16:44 17:42 18:35 | 21:23 21
17 | 08:35 07:46 15:27-16:38/71 | 06:42 ) 19:25-19:51/26 | 05:30 19:30-20:39/69 | 05:04 19:51-21:17/86
16:46 17:49 18:37 | 21:24 21:59
18 | 08:34 07:44 15:28-16:39/71 | 06:40 | 19:25-19:50/25 | 05:29 19:30-20:44/74 | 05:04 19:51-21:18/87
16:48 17:46 18:39 | 21:26 21:59
19 | 08:33 07:42 15:28-16:38/70 | 06:38 | 19:26-19:50/24 | 05:27 19:30-20:47/77 | 05:04 19:52-21:18/86
16:49 17:48 18:40 | 21:27 22:00
20 | 08:32 15:37-15:48/11 | 07:39 15:30-16:39/69 | 06:35 | 19:26-19:48/22 | 05:26 19:31-20:50/79 | 05:04 19:52-21:18/86
16:51 17:50 18:42 | 21:29 22:00
21| 08:31 15:35-15:52/17 | 07:37 15:32-16:39/67 | 06:33 | 19:26-19:47/21 | 05124 19:31-20:50/79 | 05:04 19:53-21:19/86
1653 17:52 18:44 | 2130 22:00
22| 08:30 15:33-15:55/22 | 07:35 15:34-16:39/65 | 06:30 | 19:28-19:45/17 | 05:23 19:31-20:52/81 | 05:04 19:53-21:19/86
16:55 17:54 18:46 | 20:41 21:32 22:00
23 | 08:29 15:31-15:56/25 | 07:33 15:36-16:39/63 | 06:28 | 06:16 19:29-19:44/15 | 05:22 19:32-20:53/81 | 05:04 19:53-21:19/86
16:56 17:56 1848 | 20:43 21:33 22:01
24 | 08:27 15:30-15:58/28 | 07:31 15:39-16:38/59 | 06:25 | 06:14 19:32-19:41/9 | 05:20 19:33-20:54/81 | 05:05 19:53-21:19/86
16:58 17:58 18:49 | 20:45 21:35 22:0:
25 | 08:26 15:29-15:59/30 | 07:29 15:43-16:38/55 | 06:23 | 06:12 19:51-19:55/4 | 05:19 19:33-20:55/82 ;05 19:53-21:20/87
17:00 18:00 18:51 | 20:47 21:36 22:0:
26 | 08:25 15:29-16:01/32 | 07:26 15:44-16:38/54 | 06:21 | 06:10 19:45-20:01/16 | 05:18 19:34-20:56/82 | 05:05 19:52-21:19/87
17:02 18:02 18:53 | 20:48 21:38 22:01
27 | 08:23 15:27-16:02/35 | 07:24 15:44-16:37/53 | 06:18 | 06:07 19:42-20:03/21 | 05:17 19:35-20:56/81 | 05:06 19:53-21:20/87
17:04 18:03 18:55 | 20:50 21:39 22:01
28 | 08:22 15:26-16:03/37 | 07:22 15:45-16:36/51 | 06:16 | 06:05 19:40-20:05/25 | 05:16 19:35-20:57/82 | 05:06 19:52-21:19/87
17:06 18:05 18:57 | 20:52 21:40 22:01
29 | 08:20 15:26-16:05/39 07:14 | 06:03 19:38-20:08/30 | 05:15 19:36-20:57/81 | 05:07 19:52-21:15/87
17:08 19:58 | 20:54 20:11-20:19/8 | 2142 22
30 | 08:19 15:25-16:07/42 07:11 | 06:01 19:36-20:22/46 | 05:14 19:36-20:57/81 | 05:07 19:51-21:19/88
17:09 20:00 | 20:55 21:43 22:00
31| 08:17 15:25-16:13/48 07:09 | 05:13 19:37-20:58/81
17:11 20:02 | 21:44
Sannenscheinstunden | 254 275 | 418 505
Anzahl Minuten mit Schatten 366 1786 316 518 2109 2559
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) (SS:MM) g-Zeitp (55:MM) de/Mi mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) fang-Zeitpunkt (SS5:MM) de/| mit
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 92 \NlﬂdPRﬂ.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

;3.;;2026 16:40/4.2.285
SHADOW - Kalender pro WEA

Berechnung: GB WEA: 4 - W4

Sonnenscheinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star geschwindigkeit: Startwindg aus Leistungskennlinie
[Jufi | August |Sep | | | L
1]05:08 19:51-21:19/88 | 05:46 19:40-20:39/59 | 06:39 19:27-19:49/22 | 07:30 | 07:27 14:53-16:02/69 | 08:20
| 22:00 | 21:26 | 20:21 | 19:10 | 17:01 | 16:18
2| 05:09 19:50-21:19/89 | 05:48 19:40-20:39/59 | 06:40 19:28-19:48/20 | 07:32 | 07:28 14:53-16:00/67 | 08:21
| 21:59 | 21:24 | 20:19 | 19:07 | 16:59 | 16:18
3| 05:09 19:49-21:17/88 | 05:50 19:40-20:39/59 | 06:42 19:29-19:47/18 | 07:34 | 07:30 14:53-15:58/65 | 08:23
| 21:59 | 21:23 | 20:17 | 19:05 | 16:57 | 16:17
4| 05:10 19:49-21:05/76 | 05:51 19:40-20:39/59 | 06:44 19:30-19:44/14 | 07:35 | 07:32 14:53-15:56/63 | 08:24
| 21:59 21:07-21:17/10 | 21:21 | 20:14 | 19:02 | 16:55 16:16
5| 05:11 19:49-21;06/77 | 05:53 19:40-20:38/58 | 06:46 19:33-19:41/8 | 07:37 16:42-16:58/16 | 07:34 14:53-15:54/61 | 08:25
| 21:58 21:09-21:16/7 | 21:19 | 20:12 | 19:00 | 16:53 16:16
6| 05:12 19:48-21:06/78 | 05:55 19:41-20:38/57 | 06:47 | 07:39 16:37-17:01/24 | 07:36 14:53-15:53/60 | 08:27
| 21:58 | 21:17 | 20:10 | 18:58 | 16:52 | 16:15
7| 05:13 19:48-21:06/78 | 05:56 19:41-20:37/56 | 06:49 | 07:41 16:32-17:04/32 | 07:38 14:53-15:52/59 | 08:28
| 21:57 | 21:15 | 20:07 | 18:55 | 16:50 16:15
8| 05:14 19:48-21:06/78 | 05:58 19:41-20:37/56 | 06:51 | 07:42 16:29-17:05/36 | 07:40 14:55-15:51/56 | 08:29
| 21:56 | 21:13 | 20:05 | 18:53 | 16:48 16:14
9| 05:15 19:47-21:06/79 | 06:00 19:41-20:35/54 | 06:52 | 07:44 16:25-17:06/41 | 07:42 14:55-15:49/54 | 08:31
| 21:56 | 21:11 | 20:03 | 18:51 | 16:46 16:14
10 | 05:16 19:47-21:06/79 | 06:01 19:42-20:35/53 | 06:54 | 07:46 16:23-17:07/44 | 07:43 14:56-15:47/51 | 08:32
| 21:55 | 21:09 | 20:00 | 18:48 | 16:45 | 16:14
11| 05:17 19:46-21:06/80 | 06:03 19:43-20:34/51 | 06:56 | 07:48 16:22-17:08/46 | 07:45 14:57-15:44/47 | 08:33
| 21:54 | 21:07 | 19:58 | 18:46 | 16:43 16:14
12| 05:18 19:46-21:06/80 | 06:05 19:44-20:31/47 | 06:58 | 07:50 16:20-17:09/49 | 07:47 14:57-15:37/40 | 08:34
| 21:53 | 21:05 | 19:55 | 18:44 | 16:41 16:13
13 | 05:19 19:45-21:06/81 | 06:06 19:45-20:30/45 | 06:59 | 07:51 16:19-17:09/50 | 07:49 14:58-15:37/39 | 08:35
| 21:52 | 21:03 | 19:53 | 18:41 | 16:40 | 16:13
14 | 05:21 19:44-21:06/82 | 06:08 19:46-20:15/29 | 07:01 | 07:53 16:18-17:10/52 | 07:51 14:59-15:36/37 | 08:36
| 21:51 | 21:01 20:21-20:25/4 | 19:51 | 18:39 | 16:38 16:13
15 | 05:22 19:44-21:05/81 | 06:10 19:48-20:12/24 | 07:03 | 07:55 16:17-17:10/53 | 07:53 15:00-15:35/35 | 08:37
| 21:50 | 20:59 | 19:48 | 18:37 | 16:37 16:13
16 | 05:23 19:43-21:05/82 | 06:11 19:50-20:10/20 | 07:04 | 07:57 16:16-17:10/54 | 07:54 15:01-15:34/33 | 08:38
| 21:49 | 20:57 | 19:46 | 18:35 | 16:35 16:13
17 | 05:24 19:43-21:04/81 | 06:13 19:52-20:06/14 | 07:06 | 07:59 16:14-17:10/56 | 07:56 15:03-15:33/30 | 08:39
| 21:48 | 20:55 | 19:43 | 18:32 | 16:34 16:14
18 | 05:26 19:43-21:05/82 | 06:15 | 07:08 | 08:00 16:09-17:10/61 | 07:58 15:04-15:32/28 | 08:
| 21:47 | 20:53 | 19:41 | 18:30 | 16:32 16:14
19 | 05:27 19:42-21:04/82 | 06:17 19:37-19:47/10 | 07:09 | 08:02 16:06-17:10/64 | 08:00 15:06-15:31/25 | 08:40
| 21:45 | 20:51 | 19:38 | 18:28 | 16:31 16:14
20 | 05:28 19:42-21:03/81 | 06:18 19:35-19:50/15 | 07:11 | 08:04 16:03-17:10/67 | 08:02 15:08-15:30/22 | 08:41
| 21:44 | 20:49 | 19:36 | 18:26 | 16:30 16:14
21| 05:30 19:42-21:03/81 | 06:20 19:33-19:51/18 | 07:13 | 08:06 16:02-17:09/67 | 08:03 15:11-15:28/17 | 08:41
| 21:43 | 20:46 | 19:34 | 18:24 | 16:28 16:15
22| 05:31 19:42-21:02/80 | 06:22 19:31-19:52/21 | 07:15 | 08:08 16:00-17:09/69 | 08:05 15:13-15:24/11 | 08:42
| 21:42 | 20:44 | 19:31 | 18:21 | 16:27 | 16:15
23| 05:33 19:41-21:00/79 | 06:23 19:30-19:53/23 | 07:16 | 08:10 15:59-17:09/70 | 08:07 | 08:42
| 21:40 | 20:42 | 19:29 | 18:19 | 16:26 | 16:16
24 | 05:34 19:41-20:59/78 | 06:25 19:29-19:52/23 | 07:18 | 08:12 15:57-17:08/71 | 08:09 08:43
| 21:39 | 20:40 | 19:26 | 18:17 | 16:25 16:16
25| 05:36 19:41-20:57/76 | 06:27 19:28-19:53/25 | 07:20 | 07:13 14:56-16:08/72 | 08:10 08:43
| 21:37 | 20:38 | 19:24 | 17:15 | 16:24 16:17
26 | 05:37 19:40-20:50/70 | 06:28 19:28-19:53/25 | 07:21 | 07:15 14:55-16:07/72 | 08:12 | 08:44
| 21:36 | 20:35 | 19:22 |17:13 | 16:23 | 16:18
27| 05:39 19:40-20:48/68 | 06:30 19:27-19:53/26 | 07:23 | 07:17 14:55-16:07/72 | 08:13 | 08:44
| 21:34 | 20:33 | 19:19 |17:11 16:22 | 16:19
28 | 05:40 19:40-20:46/66 | 06:32 19:27-19:53/26 | 07:25 | 07:19 14:54-16:06/72 | 08:15 08:44
| 21:33 | 20:31 | 19:17 | 17:09 | 16:21 16:19
29 | 05:42 19:40-20:42/62 | 06:34 19:27-19:53/26 | 07:27 | 07:21 14:54-16:05/71 | 08:17 08:44
| 21:31 | 20:28 | 19:14 | 17:07 | 16:20 16:20
30 | 05:43 19:40-20:38/58 | 06:35 19:26-19:51/25 | 07:28 | 07:23 14:53-16:04/71 | 08:18 08:44
| 21:29 | 20:26 | 19:12 | 17:05 | 16:19 16:21
31| 05:45 19:40-20:39/59 | 06:37 19:27-19:51/24 | | 07:25 14:53-16:03/70 | | 08:44
| 21:28 | 20:24 | | 17:03 | | 16:22
Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
Anzahl Minuten mit Schatten 2416 1091 82 1522 969 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag Im Monat Sonnenaufgang  (SS:MM) (SS:MM) g-Zeitp (55:MM) de/Mi mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (S5:MM) fang punkt (S5:MM) de/l mit
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 93 \NlﬂdPRU.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender pro WEA
Berechnung: GB WEA: 5 - W5 s —_
Sonr hei hrscheinlichkeit nNenstun EElDEl
Annahmen fiir Schattenwurfberechnung Jan Feb Mir Apr Mai Jun i Aug Sep Okt Nov Dez
1.36 251 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.9

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 B27 582 8,462
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar | Februar |Marz | April | Mai | Juni
1| 08:44 10:24-12:04/100 | 08:16 09:32-12:15/163 | 07:20 09:18-10:57/99 | 07:07 | 05:59 | 05:12
| 16:23 17:13 | 18:07 | 20:04 | 20:57 | 21:46
2| 08:44 10:24-12:05/101 | 08:14 09:30-12:14/164 | 07:18 09:19-10:44/85 | 07:04 | 05:57 | 05:11
| 16:25 17:15 | 18:09 120:06 | 20:59 | 21:47
3| 08:44 10:24-12:06/102 | 08:12 09:29-12:13/164 | 07:15 09:18-10:42/84 | 07:02 | 05:55 | 05:10
| 16:26 17:17 | 18:11 | 20:07 | 21:01 | 21:48
4| 08:44 10:23-12:06/103 | 08:11 09:27-12:13/166 | 07:13 09:19-10:41/82 | 06:59 | 05:53 | 05:09
| 16:27 17:19 | 18:13 | 20:09 | 21:03 | 21:49
5| 08:43 10:23-12:07/104 | 08:09 09:26-12:12/166 | 07:11 09:20-10:40/80 | 06:57 | 05:51 | 05:08
| 16:28 1721 | 18:15 | 20:11 | 21:04 | 21:50
6 | 08:43 10:22-12:07/105 | 08:07 09:25-12:11/166 | 07:08 09:20-10:37/77 | 06:55 | 05:49 | 05:08
| 16:29 | 17:23 | 18:17 120:13 | 21:06 | 21:51
7| 08:43 10:22-12:08/106 | 08:05 09:25-12:11/166 | 07:06 09:22-10:35/73 | 06:52 | 05:48 | 05:07
| 16:31 17:25 | 18:18 |20:15 | 21:08 | 2152
8| 08:42 10:22-12:08/106 | 08:03 09:24-12:10/166 | 07:04 09:22-10:32/70 | 06:50 | 05:46 | 05:06
| 16:32 17:27 | 18:20 |20:16 | 21:09 | 21:53
9| 08:42 10:21-12:09/108 | 08:02 09:23-12:08/165 | 07:01 09:24-10:30/66 | 06:48 | 05:44 | 05:06
| 16:33 17:29 | 18:22 | 20:18 | 21:11 | 21:54
10 | 08:41 10:20-12:09/109 | 08:00 09:22-12:07/165 | 06:59 09:25-10:27/62 | 06:45 | 05:42 | 05:05
| 16:35 10:06-10:11/5 | 17:31 | 18:24 | 20:20 | 21:13 | 21155
11 | 08:40 10:21-12:10/109 | 07:58 09:22-12:05/163 | 06:57 09:27-10:22/55 | 06:43 | 05:40 | 05:05
| 16:36 10:03-10:17/14 | 17:33 | 18:26 | 20:22 | 21:15 | 21:55
12 | 08:40 10:20-12:11/111 | 07:56 09:20-12:02/162 | 06:54 09:29-10:17/48 | 06:41 | 05:39 | 05:05
| 16:38 10:00-10:19/19 | 17:35 | 18:28 | 20:24 | 21:16 | 21:56
13 | 08:39 09:59-12:11/132 | 07:54 09:20-11:59/159 | 06:52 09:32-09:56/24 | 06:38 | 05:37 | 05:04
| 16:39 | 12:37 | 18:30 120:25 | 21:18 | 21:57
14 | 08:38 09:57-12:12/135 | 07:52 09:19-11:56/157 | 06:50 09:37-09:50/13 | 06:36 | 05:35 | 05:04
| 16:41 | 17:38 | 18:31 | 20:27 | 21:20 | 21:57
15 | 08:37 09:56-12:12/136 | 07:50 09:19-11:52/153 | 06:47 | 06:33 | 05:34 | 05:04
| 16:43 | 17:40 | 18:33 120:29 | 21:21 | 21:58
16 | 08:36 09:55-12:13/138 | 07:48 D9:19-11:45/146 | 06:45 | 06:32 | 05:32 | 05:04
| 16:44 | 17:42 | 18:35 [20:38 | 21:23 | 21:59
17 | 08:35 09:53-12:13/140 | 07:46 09:18-11:42/144 | 06:42 1 06:29 | 05:30 | 05:04
| 16:46 | 17:94 | 18:37 | 20:32 | 21:24 | 21:59
18 | 08:34 09:53-12:13/140 | 07:44 09:18-11:40/142 | 06:40 | 06:27 | 05:29 | 05:04
| 16:48 | 17:46 | 18:39 |20:3¢ | 21:26 | 21:59
19 | 08:33 09:52-12:14/142 | 07:42 09:18-11:36/138 | 06:38 | 06:25 | 05:27 | 05:04
| 16:49 | 17:48 | 18:40 |20:36 | 21:28 | 22:00
20 | 08:32 09:52-12:14/142 | 07:40 09:17-11:29/132 | 06:35 | 06:23 | 05:26 | D5:04
| 16:51 | 17:50 | 18:42 |20:38 | 21:29 | 22:00
21| 08:31 09:50-12:14/144 | 07:37 09:17-11:19/122 | 06:33 | 06:20 | 05:24 | 05:04
| 16:53 | 17:52 | 18:44 | 20:40 | 21:31 | 22:00
22 | 08:30 09:50-12:15/145 | 07:35 09:17-11:18/121 | 06:31 | 06:18 | 05:23 | 05:04
| 16:55 | 17:54 | 18:46 | 20:41 |21:32 | 22:01
23 | 08:29 09:49-12:14/145 | 07:33 09:17-11:16/119 | 06:28 | 06:16 | 05:22 | 05:04
| 16:56 | 17:56 | 18:48 | 20:43 | 21:34 | 22:04
24 | 08:27 09:49-12:15/146 | 07:31 09:17-11:13/116 | 06:26 | 06:14 | 05:20 | 05:04
| 16:58 | 17:58 | 18:49 | 20:45 | 21:35 | 22:01
25 | 08:26 09:48-12:15/147 | 07:29 09:17-11:11/114 | 06:23 | 06:12 | 05:19 | 05:05
| 17:00 | 18:00 | 18:51 |20:47  |21:36 | 22:01
26 | 08:25 09:48-12:15/147 | 07:27 09:17-11:09/112 | 06:21 | 06:10 | 05:18 | 05:05
| 17:02 | 18:02 | 18:53 | 20148 | 21:38 | 22:01
27 | 08:23 09:47-12:15/148 | 07:24 09:18-11:06/108 | 06:19 | 06:07 | 05:17. | 05:06
| 17:04 | 18:03 | 18:55 |20:50 | 21:39 | 22:01
28 | 08:22 09:42-12:16/154 | 07:22 09:17-11:02/105 | 06:16 | 06:05 | 05:16 | 05:06
| 17:06 | 18:05 | 18:57 |20:52 | 21:41 | 22:01
29 | 08:20 09:38-12:15/157 | | 07:14 | 06:03 | 05:15 | 05:07
| 17:07 | | 19:58 120:54 | 2142 | 22:01
30 | 08:19 09:35-12:15/160 | | 07:11 | 06:01 | 05:13 | 05:07
| 17:09 | | 20:00 120:56 | 21:43 | 22:00
31| 08:17 09:34-12:15/161 | | 07:09 | |05:12 |
| 17:11 | | 20:02 | |21:44 |
Sonnenscheinstunden | 254 1275 | 367 | 418 | 490 | 505
Anzahl Minuten mit Schatten 4061 4064 918 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag Im Monat Sonnenaufgang  (SS:MM) (SS:MM) g-Zeitp (55:MM) de/Mi mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (S5:MM) fang punkt (S5:MM) de/l mit
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 94 \NlﬂdPRU.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender pro WEA

Berechnung: GB WEA: 5 - W5

Annahmen fiir Schattenwurfberechnung

1]05:08 | 05:46
| 22:00 | 21:26
2| 05:09 | 05:48
| 22:00 | 21:24
3105:09 | 05:50
| 21:59 | 21:23
410510 | 05:51
|21:59  |21:21
51 0S:11 | 05:53
| 21:58 | 21:19
6| 05:12 | 05:55
| 21:58 | 21:17
7| 05:13 | 05:56
| 21:57 | 21515
8] 05:14 | 05:58
| 21:56 | 21:13
9| 05:15 | 06:00
| 21:56 | 21:14
10 | 05:16 | 06:01
| 21:55 | 21:10
11]05:17 | 06:03
|21:54 | 21:08
12| 05:18 | 06:05
| 21:53 | 21:06
13| 05:19 | 06:06
| 21:52 | 21:03

14 | 05:20 | 06:08
| 23:51 | 21:01

15 | 05:22 | 06:10
| 21:50 | 20:59
16 | 05:23 | 06:11
| 21:49 | 20:57

17 | 05:24 | 06:13
| 21:48 | 20:55

18 | 05:26 | D6:15
| 21:47 | 20:53
19| 05:27 | 06:17
| 21:46 | 20:51

20 | 05:28 | 06:18
| 21:44 | 20:49
21]05:30 | 06:20
| 23:43 | 20:47
22| 05:31 | 06:22
| 21:42 | 20:44
23]05:33 | 06:23
| 21:40 | 20:42
24| 05:34 | 06:25
| 21:39 | 20:40
25| 05:36 | 06:27
| 21:37 | 20:38
26| 05:37 | 06:28
| 21:36 | 20:35
271 05:39 | 06:30
| 21:34 | 20:33

28 | 05:40 | 06:32
| 21:33 | 20:31
29 | 05:42 | 06:34
| 21:31 1 20:29
30 | 05:43 | 06:35
| 21:30 | 20:26

31 | 05:45 | 06:37
| 21:28 | 20:24

Sonnenscheinstunden | 508 | 457
Anzahl Minuten mit Schatten 0

0

e el
Sonr

\

Lisenzwrine Acveundes

I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29

DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

heinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]

Jan Feb Mar Apr Mai Jun Jul
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor

Aug Sep Okt Nov Dez

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
329 461 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

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

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

Star geschwindigkeit: Startwindg aus Leistungskennlinie
| Oktober | November | Dezember
| 06:39 | 07:30 10:09-10:38/29 | 07:27 08:51-11:36/165 | 08:20 10:03-11:52/109
| 20:22 | 19:10 10:41-10:52/11 | 17:01 | 16:18 09:45-09:59/14
| 06:40 | 07:32 10:07-10:59/52 | 07:28 08:52-11:37/165 | 08:21 10:04-11:52/108
| 20:19 | 19:07 | 16:59 | 16:18 09:48-09:55/7
| 06:42 | 07:34 10:04-11:03/59 | 07:30 08:53-11:38/165 | 08:23 10:05-11:53/108
| 20:17 | 19:05 | 16:57 | 16:17
| 06:44 | 07:35 10:01-11:05/64 | 07:32 08:55-11:41/166 | 08:24 10:06-11:52/106
| 20:15 | 19:02 | 16:55 | 16:16
| 06:46 | 07:37 10:00-11:08/68 | 07:34 08:56-11:42/166 | 08:26 10:07-11:53/106
| 20:12 | 19:00 | 16:53 | 16:16
| 06:47 | 07:39 09:58-11:10/72 | 07:36 08:57-11:43/166 | 08:27 10:08-11:53/105
| 20:10 | 18:58 | 16:52 | 16:15
| 06:49 | 07:41 09:57-11:12/75 07:38 0B:58-11:43/165 | 08:268 10:10-11:54/104
| 20:07 | 18:55 16:50 | 16:15
| 06:51 | 07:43 09:56-11:14/78 07:40 09:00-11:44/164 | 08:30 10:11-11:54/103
| 20:05 | 18:53 16:48 | 16:14
| 06:52 | 07:44 09:55-11:15/80 07:42 09:01-11:45/164 | 08:31 10:12-11:54/102
| 20:03 | 18:51 16:46 | 16:14
| 06:54 | 07:46 09:53-11:16/83 | 07:44 09:03-11:45/162 | 08:32 10:13-11:54/101
| 20:00 | 18:48 16:45 | 16:14
| 06:56 | 07:48 09:52-11:17/85 07:45 09:05-11:46/161 | 08:33 10:15-11:55/100
| 19:58 | 18:46 16:43 | 16:14
| 06:58 | 07:50 09:51-11:26/95 07:47 09:07-11:47/160 | 08:34 10:16-11:55/99
| 19:55 | 18:44 16:41 | 16:13
| 06:59 | 07:52 09:51-11:33/102 | 07:49 09:10-11:47/157 | 08:35 10:17-11:55/98
| 19:53 | 18:41 | 16:40 | 16:13
| 07:01 | 07:53 09:50-11:37/107 | 07:51 09:14-11:48/154 | 08:36 10:18-11:55/97
| 19:51 | 18:39 16:38 | 16:13
| 07:03 | 07:55 09:50-11:40/110 | 07:53 09:20-11:48/148 | 08:37 10:19-11:56/97
| 19:48 | 18:37 16:37 | 16:13
| 07:04 | 07:57 09:49-11:42/113 | 07:55 09:21-11:48/147 | 08:38 10:19-11:55/96
| 19:46 | 18:35 16:35 | 16:13
| 07:06 | 07:59 09:49-11:45/116 | 07:56 09:22-11:49/147 | 08:39 10:20-11:56/96
| 19:43 | 18:32 16:34 | 16:14
| 07:08 | 08:01 09:49-11:46/117 | 07:58 09:23-11:49/146 | 08:40 10:21-11:57/96
| 19:41 | 18:30 16:32 | 16:14
| 07:09 | 08:02 09:48-11:47/119 | 08:00 09:24-11:49/145 | 08:40 10:22-11:57/95
| 19:39 | 18:28 16:31 | 16:14
| 07:11 | 08:04 09:48-11:48/120 | 08:02 09:25-11:50/145 | 08:41 10:22-11:57/95
| 19:36 | 18:26 | 16:30 | 16:14
| 07:13 | 08:06 09:48-11:50/122 | 08:03 09:26-11:50/144 | 08:492 10:23-11:58/95
| 19:34 | 18:24 | 16:28 | 16:15
| 07:15 | 08:08 09:48-12:02/134 | 08:05 09:28-11:51/143 | 08:42 10:23-11:58/95
| 19:31 | 18:21 | 16:27 | 16:15
| 07:16 | 08:10 09:48-12:07/139 | 08:07 09:26-11:50/141 | 08:43 10:24-11:59/95
| 19:29 | 18:19 | 16:26 | 16:16
| 07:18 | 08:12 09:48-12:10/142 | 08:09 09:30-11:50/140 | 08:43 10:24-11:59/95
| 19:26 | 18:17 | 16:25 | 16:16
| 07:20 | 07:13 08:48-11:13/145 | 08:10 09:31-11:51/140 | 08:43 10:24-11:59/95
| 19:24 | 17:15 | 16:24 | 16:17
| 07:22 | 07:15 08:48-11:15/147 | 08;12 09:33-11:51/138 | 08:44 10:25-12:01/96
| 19:22 | 17:13 | 16:23 | 16:18
| 07:23 | 07:17 08:49-11:22/153 | 08:14 09:35-11:51/136 | 08:44 10:25-12:01/96
| 19:19 | 17:11 | 16:22 | 16:19
| 07:25 | 07:19 08:49-11:27/158 | 08:15 09:37-11:52/135 | 08:44 10:25-12:02/97
| 19:17 | 17:09 | 16:21 | 16:19
| 07:27 10:23-10:26/3 | 07:21 08:49-11:30/161 | 08:17 09:39-11:51/132 | 08:44 10:25-12:02/97
| 19:14 | 17:07 | 16:20 | 16:20
| 07:28 10:13-10:34/21 | 07:23 08:50-11:32/162 | 08:18 10:02-11:52/110 | 08:44 10:25-12:03/98
| 19:12 | 17:05 | 16:19 09:41-10:01/20 | 16:21
| | 07:25 08:51-11:34/163 | | 08:44 10:25-12:04/99
| | 17:03 | | 16:22
| 382 | 330 | 262 | 238
24 3381 4537 3100
geg: (: it wie Bezugsjahr):
(55:MM) g-Zeitpunkt (5S:MM) de/ mit Schatten
Zeitpunkt (SS:MM) fang-Zeitpunkt (S5:MM) de/! mit

WIndPRO 4.2.285 | EMD International A/S, Tel, +45 96 35 44 44, www.emd ik, witdpro@emd. ok
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Wind

et Liswnziertnr Acvennder:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender pro WEA

Berechnung: GB WEA: 6 - W6

: Sonnenscheinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung Jan Feb Mir Apr Mai Jun i Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star geschwindigkeit: Startwindgeschw. aus Leistungskennlinie
|Januar | Februar | Mérz | April | Mai | 3uni
1|08:44 09:35-10:54/79 | 08:16 09:15-10:39/84 | 07:20 | 07:07 | 0S:59 | 05:12
| 16:23 | 17:13 | 18:07 120:04 | 20:57 | 21:46
2| 08:44 09:35-10:55/80 | 08:14 09:14-10:35/81 | 07:18 107:04 | 05:57 | 05:11
| 16:25 | 17:45 | 18:09 | 20:06 | 20:59 | 21:47
3| 08:44 09:34-10:56/82 | 08:12 09:14-10:26/72 | 07:15 | 07:02 | 05:55 | 05:10
| 16:26 | 17:47 | 18:11 1 20:07 | 21:01 | 21:48
4 | 08:44 09:33-10:56/83 | 08:11 09:14-10:25/71 | 07:13 | 06:59 | 05:53 | 05:09
| 16:27 | 17:19 | 18:13 | 20:09 | 21:03 | 21:49
5| 08:43 09:33-10:57/84 | 08:09 09:14-10:24/70 | 07:11 | 06:57 | 05:51 | 05:08
| 16:28 |172:21 | 18:15 | 20:11 | 21:04 | 21:50
6 | 08:43 09:32-10:57/85 | 08:07 09:14-10:22/68 | 07:08 | 06:55 | 05:49 | 05:08
| 16:29 | 17:23 | 18:17 120:13 | 21:06 | 21:51
7| 08:43 09:32-10:58/86 | 08:05 09:16-10:21/65 | 07:06 | 06:52 | 05:48 | 05:07
| 16:31 | 17:25 | 18:18 |20:15 | 21:08 | 21:52
8| 08:42 09:32-10:58/86 | 08:03 09:16-10:19/63 | 07:04 | 06:50 | 05:46 | 05:06
| 16:32 | 17:27 | 18:20 | 20:16 | 21:09 | 21:53
9 | 08:42 09:31-10:58/87 | 08:02 09:16-10:15/59 | 07:01 | 06:48 | 05:44 | 05:06
| 16:33 117:29 | 18:22 120:18 | 21:41 | 21:54
10 | 08:41 09:31-10:58/87 | 08:00 09:17-10:07/50 | 06:59 | 06:45 | 05142 | 05:05
| 16:35 | 17:31 | 18:24 |20:20 | 21:13 | 21:55
11 | 08:40 09:31-10:59/88 | 07:58 09:17-10:06/4% | 06:57 | 06:43 | 05:40 | 05:05
| 16:36 | 17:33 | 18:26 |20:22 | 21:15 | 21:SS
12 | 08:40 09:31-10:59/88 | 07:56 09:17-10:04/47 | 06:54 | 06:41 [ 05:39 | 05:05
| 16:38 | 17:35 | 18:28 120:23 | 21:16 | 21:56
13 | 08:39 09:30-10:59/89 | 07:54 09:18-10:02/44 | 06:52 17:57-18:03/6 | 06:38 | 05:37 | 05:04
| 16:39 | 17:37 | 18:30 |20:25 | 21:18 | 21:57
14 | 08:38 09:30-10:59/89 | 07:52 09:19-10:01/42 | 06:50 17:54-18:05/11 | 06:36 | 05:35 | 05:04
| 16:41 | 17:38 | 18:31 | 20:27 | 21:20 | 21:57
15 | 08:37 09:30-10:59/89 | 07:50 09:21-09:58/37 | 06:47 17:51-18:07/16 | 06:34 | 05:3¢ | 05:04
| 16:43 | 17:40 |18:33 ] 20:29 | 21:21 | 21:58
16 | 08:36 09:27-11:00/93 | 07:48 D9:22-09:55/33 | 06:45 17:50-18:09/19 | 06:32 | 05:32 | 05:04
| 16:44 | 17:42 | 18:35 | 20:31 |21:223 | 21:58
17 | 08:35 09:24-10:59/95 | 07:46 09:25-09:46/21 | 06:42 17:50-18:10/20 | 06:29 | 05:30 | 05:04
| 16:46 | 17:44 | 18:37 | 20:32 | 21:24 | 21:59
18 | 08:34 09:22-10:59/97 | 07:44 09:28-09:43/15 | 06:40 17:49-18:10/21 | 06:27 | 05:29 | 05:04
| 16:48 | 17:46 | 18:39 | 20:34 |21:26 | 21:59
19 | 08:33 09:21-10:59/98 | 07:42 09:34-09:36/2 | 06:38 17:48-18:10/22 | 06:25 | 05:27 | 05:04
| 16:49 | 17:48 | 18:40 |20:36 | 21:27 | 22:00
20 | 08:32 09:20-10:59/99 | 07:40 | 06:35 17:48-18:09/21 | 06:23 | 05:26 | 05:04
| 16:51 | 17:50 | 18:42 |20:38 | 21:29 | 22:00
21 | 08:31 09:19-10:58/99 | 07:37 | 06:33 17:48-18:09/21 | 06:20 | 05:24 | 05:04
| 16:53 | 17:52 | 18:44 |20:40 | 21:31 | 22:00
22 | 08:30 09:18-10:58/100 | 07:35 | 06:31 17:49-18:08/19 | 06:18 | 05:23 | 05:04
| 16:55 | 17:54 | 18:96 | 20:41 |21:32 | 22:01
23 | 08:29 09:17-10:57/100 | 07:33 | 06:28 17:49-18:07/18 | 06:16 | 05:22 | 05:04
| 16:56 | 17:56 | 18:48 | 20:43 |21:34 | 22:01
24 | 08:27 09:17-10:56/99 | 07:31 | 06:26 17:50-18:06/16 | 06:14 | 05:20 | 05:04
| 16:58 | 17:58 | 18:49 | 20:45 | 21:35 | 22:01
25| 08:26 09:16-10:55/99 | 07:29 | 06:23 17:51-18:03/12 | 06:12 | 05:19 | 05:05
| 17:00 | 18:00 | 18:51 | 20:47 | 21:36 | 22:01
26 | 08:25 09:16-10:54/98 | 07:26 | 06:21 17:55-18:00/5 | 06:10 | 05:18 | 0S:05
| 17:02 | 18:02 | 18:53 |20:48 | 21:38 | 22:01
27| 08:23 09:15-10:52/97 | 07:24 | 06:18 1 06:07 | 05:17 | 05:06
| 17:04 | 18:03 | 18:55 |20:50 | 21:39 | 22:01
28 | 08:22 09:16-10:50/94 | 07:22 | 06:16 | 06:05 | 05:16 | 05:06
| 17:06 | 18:05 | 18:57 | 20:52 | 21:40 | 22:01
29 | 08:20 09:15-10:46/91 | | 07:14 | 06:03 | 05:15 | 05:07
| 17:07 | 1 19:58 ]20:54 | 21:42 | 22:00
30 | 08:19 09:14-10:42/88 | | 07:11 | 06:01 | 05:13 | 05:07
| 17:09 | | 20:00 1 20:56 | 21:43 | 22:00
31| 08:17 09:15-10:41/86 | | 07:09 | |05:12 |
| 17:11 | | 20:02 | | 21:44 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
Anzahl Minuten mit Schatten 2815 973 227 0 [} 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag Im Monat Sonnenaufgang  (SS:MM) (SS:MM) Zeitp (55:MM) de/Mi mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (S5:MM) fang punkt (S5:MM) de/l mit
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 96 WlﬂdPRU.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender pro WEA

Berechnung: GB WEA: 6 - W6

Annahmen fiir Schattenwurfberechnung

1]05:08 | 05:46
| 22:00 | 21:26
2| 05:09 | 05:48
| 22:00 | 21:24
3105:09 | 05:50
| 21:59 | 21:23
410510 | 05:51
|21:59  |21:21
51 0S:11 | 05:53
| 21:58 | 21:19
6| 05:12 | 05:55
| 21:58 | 21:17
7| 05:13 | 05:56
| 21:57 | 21515
8] 05:14 | 05:58
| 21:56 | 21:13
9| 05:15 | 06:00
| 21:56 | 21:14
10 | 05:16 | 06:01
| 21:55 | 21:09
11]05:17 | 06:03
|21:54 | 21:08
121 05:18 | 06:05
| 21:53 | 21:05
13| 05:19 | 06:06
| 21:52 | 21:03

14 | 05:20 | 06:08
| 23:51 | 21:01

15 | 05:22 | 06:10
| 21:50 | 20:59
16 | 05:23 | 06:11
| 21:49 | 20:57

17 | 05:24 | 06:13
| 21:48 | 20:55

18 | 05:26 | D6:15
| 21:47 | 20:53
19| 05:27 | 06:16
| 21:46 | 20:51

20 | 05:28 | 06:18
| 21:44 | 20:49
21]05:30 | 06:20
|21:43 | 20:46
22| 05:31 | 06:22
| 21:42 | 20:44
23]05:33 | 06:23
| 21:40 | 20:42
24| 05:34 | 06:25
| 21:39 | 20:40

25 | 05:35 | 06:27
| 21:37 | 20:38
26| 05:37 | 06:28
| 21:36 | 20:35
271 05:39 | 06:30
| 21:34 | 20:33

28 | 05:40 | 06:32
| 21:33 | 20:31
29 | 05:42 | 06:34
| 21:31 | 20:28
30 | 05:43 | 06:35
| 21:30 | 20:26

31 | 05:45 | 06:37
| 21:28 | 20:24

Sonnenscheinstunden | 508 | 457
Anzahl Minuten mit Schatten 0

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

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

0

e el
Sonr

Lisenzwrine Acveundes
I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

hrscheinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]

Jan

Feb Mar Apr Mai Jun

Jul

Aug Sep

Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star geschwindigkeit: Startwindg aus Lei nlinie
| Oktober | November | Dezember
| 06:39 | 07:30 | 07:27 08:45-09:36/51 | 08:20 09:13-10:41/88
| 20:22 | 19:10 | 17:01 | 16:18
| 06:40 | 07:32 | 07:28 08:45-09:44/59 | 08:21 09:14-10:41/87
| 20:19 | 19:07 | 16:59 | 16:18
| 06:42 | 07:34 | 07:30 08:44-09:48/64 | 08:23 09:15-10:42/87
| 20:17 | 19:05 | 16:57 | 16:17
| 06:44 | 07:35 | 07:32 08:45-09:52/67 | 08:24 09:16-10:42/86
| 20:14 | 19:02 | 16:55 | 16:16
| 06:46 | 07:37 | 07:34 08:45-09:53/68 | 08:26 09:17-10:43/86
| 20:12 | 19:00 | 16:53 | 16:16
| 06:47 | 07:39 | 07:36 08:45-09:55/70 | 08:27 09:18-10:43/85
| 20:10 | 18:58 | 16:52 | 16:15
| 06:49 | 07:41 | 07:38 08:45-09:56/71 | 08:28 09:20-10:44/84
| 20:07 | 18:55 | 16:50 | 16:15
| 06:51 | 07:43 | 07:40 08:45-09:57/72 | 08:30 09:21-10:44/83
| 20:05 | 18:53 | 16:48 | 16:14
| 06:52 | 07:44 | 07:42 08:45-10:06/81 | 08:31 09:22-10:44/82
| 20:03 | 18:51 | 16:46 | 16:14
| 06:54 | 07:46 | 07:43 08:46-10:10/84 | 08:32 09:24-10:44/80
| 20:00 | 18:48 | 16:45 | 16:14
| 06:56 | 07:48 | 07:45 08:46-10:12/86 | 08:33 09:26-10:46/80
| 19:58 | 18:46 | 16:43 | 16:14
| 06:58 | 07:50 | 07:47 08:46-10:14/88 | 08:34 09:28-10:46/78
| 19:55 | 18:44 | 16:41 | 16:13
| 06:59 | 07:51 | 07:49 08:47-10:18/91 | 08:35 09:35-10:46/71
| 19:53 | 18:41 | 16:40 | 16:13 09:30-09:33/3
| 07:01 | 07:53 | 07:51 08:47-10:23/96 | 08:36 09:36-10:47/71
| 19:51 | 18:39 | 16:38 | 16:13
| 07:03 | 07:55 | 07:53 08:48-10:25/97 | 08:37 09:37-10:47/70
| 19:48 | 18:37 | 16:37 | 16:13
| 07:04 | 07:57 | 07:55 08:49-10:27/98 | 08:38 09:36-10:47/71
| 19:46 | 18:35 | 16:35 | 16:13
| 07:06 | 07:59 | 07:56 08:50-10:29/99 | 08:39 09:37-10:47/70
| 19:43 | 18:32 | 16:34 | 16:14
| 07:08 18:40-18:51/11 | 08:01 | 07:58 08:51-10:30/99 | 08:40 09:38-10:48/70
| 19:4 | 18:30 | 16:32 | 16:14
| 07:09 18:37-18:52/15 | 08:02 | 08:00 08:52-10:32/100 | 08:40 09:39-10:49/70
| 19:39 | 18:28 | 16:31 | 16:14
| 07:11 18:35-18:53/18 | 08:04 | 08:02 08:53-10:33/100 | 08:41 09:39-10:49/70
| 19:36 | 18:26 | 16:30 | 16:14
| 07:13 18:34-18:54/20 | 08:06 | 08:03 08:55-10:34/99 | 08:42 09:40-10:50/70
| 19:34 | 18:24 | 16:28 | 16:15
| 07:15 18:33-18:53/20 | 08:08 | 08:05 08:56-10:35/99 | 08:42 09:40-10:50/70
| 19:31 | 18:21 | 16:27 | 16:15
| 07:16 18:32-18:54/22 | 08:10 10:00-10:09/9 | 08:07 08:58-10:35/97 | 08:43 09:41-10:51/70
| 19:29 | 18:19 | 16:26 | 16:16
| 07:18 18:32-18:54/22 | 08:12 09:56-10:13/17 | 08:09 08:59-10:36/97 | 08:43 09:41-10:51/70
| 19:26 | 18:17 | 16:25 | 16:16
| 07:20 18:31-18:52/21 | 07:13 08:53-09:19/26 | 08:10 09:02-10:37/95 | 08:43 09:41-10:51/70
| 19: | 17:15 | 16:24 | 16:17
| 07:22 18:31-18:52/21 | 07:15 08:51-09:25/34 | 08:12 09:05-10:38/93 | 08:44 00:42-10:52/70
| 19:22 | 17:13 | 16:23 | 16:18
| 07:23 18:32-18:51/19 | 07:17 08:50-09:28/38 | 08:14 09:09-10:39/90 | 08:44 09:42-10:53/71
| 19: | 17:11 | 16:22 | 16:19
| 07:25 18:33-18:49/16 | 07:19 08:49-09:30/41 | 08:15 09:10-10:39/89 | 08:44 09:43-10:53/70
| 19: | 17:09 | 16:21 | 16:19
| 07:27 18:33-18:46/13 | 07:21 08:48-09:32/44 | 08:17 09:11-10:39/88 | 08:44 09:43-10:53/70
| 19:14 | 17:07 | 16:20 | 16:20
| 07:28 18:35-18:44/9 | 07:23 08:47-09:34/47 | 08:18 09:12-10:40/88 | 08:44 09:43-10:54/71
| 19:12 17:05 | 16:19 | 16:21
| | 07:25 08:46-09:35/49 | | 08:44 09:37-10:55/78
| | 17:03 | | 16:22
| 382 | 330 | 262 | 238
227 305 2576 2352
Matrix wiedergeg (¢ it wie Bezugsjahr):
(S5:MM) g-2: (55:MM) e/ mit Schatten
Zeitpunkt (SS:MM) fang kt (S5:MM) de/! mit
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Wind

et
2306_Papenburg

SHADOW - Kalender pro WEA

Berechnung: GB WEA: 7 - W7
Annahmen fiir Schattenwurfberechnung

e
Sonr

Lisenzwrine Acveundes
I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

heinwahrscheinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]

Jan

Feb Mar Apr Mai Jun

Jul Aug Sep

Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

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

324 461 479 756 524 404 599 1,211 1,355 942 B27 582 B,462
Startwindgeschwindigkei rtwind hw. aus Lei nlinie
|Januar | Februar |Marz | April | Mai | Juni
1]08:44 10:34-12:28/114 | 08:16 | 07:20 |07:07 | 0559 | 05:12
| 16:23 |17:13 | 18:07 120:04 | 20:57 | 21:46
2| 08:44 10:34-12:28/114 | 08:14 | 07:18 | 07:04 | 05:57 | 05:11
| 16:25 | 17:45 | 18:09 |20:06 | 20:59 | 21:47
3| 08:44 10:35-12:28/113 | 08:12 | 07:15 | 07:02 | 05:55 | 05:10
| 16:26 | 17:17 | 18:11 | 20:07 | 21:01 | 21:48
4 | 08:44 10:35-12:28/113 | 08:11 | 07:13 | 06:59 05:53 | 05:09
| 16:27 | 17:19 | 18:13 | 20:09 21:03 | 21:49
5| 08:43 10:36-12:28/112 | 08:09 | 07:11 | 06:57 05:51 | 05:08
| 16:28 | 17:21 | 18:15 | 20:11 21:04 | 21:50
6 | 08:43 10:36-12:27/111 | 08:07 | 07:08 | 06:55 05:49 | 05:08
| 16:29 |172:23 | 18:17 | 20:13 | 21:06 | 21:51
7| 08:43 10:37-12:27/110 | 08:05 | 07:06 | 06:52 05:48 | 05:07
| 16:31 117:25 | 18:18 | 20:15 21:08 | 21:52
8| 08:42 10:37-12:25/108 | 08:03 | 07:04 | 06:50 05:46 | 05:06
| 16:32 | 17:27 | 18:20 | 20:16 21:09 | 21:53
9| 08:42 10:37-12:24/107 | 08:02 | 07:01 | 06:48 05:44 | 05:06
| 16:33 |17:29 | 18:22 | 20:18 2111 | 21:54
10 | 08:41 10:38-12:21/103 | 08:00 | 06:59 | 06:45 | 05:42 | 05:05
| 16:35 | 17:31 | 18:24 | 20:20 | 21:13 | 21:55
11 | 08:40 10:39-12:17/98 | 07:58 | 06:57 | 06:43 05:40 | 05:05
| 16:36 | 17:33 | 18:26 | 20:22 21:15 | 21:55
12 | 08:40 10;39-12:16/97 | 07:56 | 06:54 | 06:41 05:39 | 05:05
| 16:38 |17:35 | 18:28 | 20:24 21:16 | 21:56
13 | 08:39 10:40-12:14/94 | 07:54 | 06:52 07:16-07:25/9 | 06:38 05:37 | 05:04
| 16:39 | 12:37 | 18:30 120:25 | 21:18 | 21:57
14| 08:38 10:40-12:12/92 | 07:52 | 06:50 07:13-07:27/14 | 06:36 | 05:35 | 05:04
| 16:41 |17:38 | 18:31 | 20:27 21:20 | 21:57
15 | 08:37 10:41-12:03/82 | 07:50 | 06:47 07:11-07:28/17 | 06:34 05:34 | 05:04
| 16:43 | 17:40 | 18:33 | 20:29 21:21 | 21:58
16 | 08:36 10:42-12:03/81 | 07:48 | 06:45 07:09-07:28/19 | 06:32 05:32 | 05:04
| 16:44 | 17:42 | 18:35 | 20:31 21:23 | 21:59
17 | 08:35 10:42-12:01/79 | 07:46 | 06:42 07:08-07:29/21 |06:29 | 05:30 | 05:04
| 16:46 |17:44 | 18:37 | 20:32 21:24 | 21:59
18 | 08:34 10:43-12:00/77 |07:44 | 06:40 07:07-07:28/21 | 06:27 05:29 | 05:04
| 16:48 | 17:46 | 18:39 | 20:34 21:26 | 21:59
19 | 08:33 10:44-11:59/75 | 07:42 | 06:38 07:07-07:28/21 | 06:25 05:27 | 05:04
| 16:49 |17:48 | 18:40 | 20:36 21:28 | 22:00
20 | 08:32 10:45-11:57/72 | 07:40 | 06:35 07:07-07:28/21 | 06:23 | 05:26 | 05:04
| 16:51 | 17:50 | 18:42 | 20:38 21:29 | 2:00
21| 08:31 10:45-11:52/67 | 07:37 | 06:33 07:07-07:27/20 | 06:20 05:24 | 05:04
| 16:53 | 17:52 | 18:44 | 20:40 21:31 | 22:00
22| 08:30 10:46-11:45/59 | 07:35 | 06:31 07:08-07:26/18 | 06:18 05:23 | 05:04
| 16:55 | 17:54 | 18:46 | 20:41 |21:32 | 22:01
23| 08:29 10:47-11:43/56 | 07:33 | 06:28 07:08-07:24/16 | 06:16 | 05:22 | 05:04
| 16:56 | 17:56 | 18:48 | 20:43 | 21:34 | 22:01
24 | 08:27 10:48-11:43/55 | 07:31 | 06:26 07:10-07:22/12 | 06:14 | 05:20 | 05:04
| 16:58 |17:58 | 18:49 | 20:45 | 24:35 | 22:01
25 | 08:26 10:49-11:41/52 | 07:29 | 06:23 07:13-07:19/6 | 06:12 | 05:19 | 05:05
| 17:00 | 18:00 | 18:51 |20:47 | 21:36 | 22:01
26 | 08:25 10:51-11:40/49 | 07:27 | 06:21 |06:10 | 05:18 | 05:05
| 17:02 | 18:02 | 18:53 |20:48 | 21:38 | 22:01
27| 08:23 10:52-11:37/45 | 07:24 | 06:19 | 06:07 | 05:17 | 05:06
| 17:04 | 18:03 | 1B:55 120:50 | 21:39 | 22:01
28 | 08:22 10:55-11:35/40 | 07:22 | 06:16 | 06:05 | 05:16 | 05:06
| 17:06 | 18:05 | 18:57 120:52 | 21:40 | 22:01
29 | 08:20 10:56-11:19/23 | | 07:14 | 06:03 | 05:15 | 05:07
| 17:08 | | 19:58 | 20:54 | 21:42 | 22:01
30 | 08:19 10:59-11:16/17 | | 07:11 | 06:01 | 05:13 | 05:07
| 17:09 | | 20:00 | 20:56 | 21:43 | 22:00
31| 08:17 11:04-11:13/9 | | 07:09 | | 05:13 |
| 17:11 | | 20:02 | | 21:44 |
Sonnenscheinstunden | 254 1275 | 367 | 418 | 490 | 505
Anzahl Minuten mit Schatten 2424 0 215 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag Im Monat Sonnenaufgang  (SS:MM) (SS:MM) Z (55:MM) de/ mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) fang kt (S5:MM) de/! mit

WNdPRO 4.2.285 | EMD International A/S, Tal. +45 96 35 44 44, www.emd ok, windpro@emd. dk
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Wind

et
2306_Papenburg

SHADOW - Kalender pro WEA

Berechnung: GB WEA: 7 - W7

Annahmen fiir Schattenwurfberechnung

1]05:08 | 05:46
| 22:00 | 21:26
2| 05:09 | 05:48
| 22:00 | 21:24
3105:09 | 05:50
| 21:59 | 21:23
410510 | 05:51
|21:59  |21:21
51 0S:11 | 05:53
| 21:58 | 21:19
6| 05:12 | 05:55
| 21:58 | 21017
7| 05:13 | 05:56
| 21:57 | 21:15
8] 05:14 | 05:58
| 21:56 | 21:13
9(05:15 | 06:00
| 21:56 | 21:11

10 | 05:16 | 06:01
| 21:55 | 21:10
11]05:17 | 06:03
| 21:54 | 21:08
12| 05:18 | 06:05
| 21:53 | 21:06
13| 05:19 | 06:06
| 21:52 | 21:03
140521 | 06:08
| 23:51 | 21:01

15 | 05:22 | 06:10
| 21:50 | 20:59
16105:23 | 06:11
| 21:49 | 20:57

17 | 05:24 | 06:13
| 21:48 | 20:55

18 | 05:26 | D6:15
| 21:47 | 20:53
19| 05:27 | 06:17
| 21:46 | 20:51
20 | 05:28 | 06:18
| 21:44 | 20:49
21| 05:30 | 06:20
| 23:43 | 20:47
22| 05:31 | 06:22
| 21:42 | 20:44
23]05:33 | 06:23
| 21:40 | 20:42
24| 05:34 | 06:25
| 21:39 | 20:40
25| 05:36 | 06:27
| 21:37 | 20:38
26| 05:37 | 06:28
| 21:36 | 20:35
27| 05:39 | 06:30
| 21:34 | 20:33
28 | 05:40 | 06:32
| 21:33 | 20:31
29 | 05:42 | 06:34
| 21:31 1 20:29
30 | 05:43 | 06:35
121:30 | 20:26

31 | 05:45 | 06:37
| 21:28 | 20:24

Sonnenscheinstunden | 508 | 457
Anzahl Minuten mit Schatten 0

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

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

0

UERE8n8YERRUSEcARATETIRGEERE

BYE eSS E e E e AR SR EREEERERER5R5388S

e el
Sonr

Liswriziertnr Acromnder:

I117-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

Jan

Feb Mar Apr Mai Jun

Jul

hrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
329 461 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star igeschwindigh Startwindg: aus Lei nlinie
| Oktober | November | Dezember
07:30 07:56-08:02/6 | 07:27 | 08:20 10:21-11:59/98
19:10 17:01 | 16:18
07:32 07:28 | 08:21 10:21-12:04/103
19:07 16:59 | 16:18
07:34 07:30 | 08:23 10:21-12:08/107
19:05 16:57 | 16:17
07:35 07:32 | 08:24 10:21-12:09/108
19:02 16:55 | 16:16
07:37 07:34 | 08:26 10:22-12:12/110
:00 16:53 16:16
39 07:36 27 10:22-12:13/111
58 16:52
07:38 10:23-12:15/112
16:50
07:40 10:23-12:16/113
16:48
07:42 10:23-12:16/113
16:46
7:44 10:23-12:17/114
10:35-10:44/9 10:25-12:19/114
10:31-10:48/17 10:25-12:20/115

'\:m\nmwmwwumvu\nmugﬁg\uﬂq
BhySushininssssoinine

ayaNaIR
3B2I35G

2OECREORgESRSRS5S5S
u
-

10:28-10:51/23

10:25-12:20/115

19: |
07: | 08:
18: | 16:15
07: | 08:28
18: | 16:15
07: | 08:30
1 | 16:14
0 | 08:31
1 | 16:14
07:: | 08:32
182 | 16:14
07: | 08:33
18 | 16:14
07: | 08:34
18: | 16:13
07:! | 08:35
18: | 16:13
01 07: 151 10:26-11:07/41 | 08:36 10:26-12:21/115
51 18: 6:38 | 16:13
03 07; 7:53 10:25-11:10/45 | 08:37 10:26-12:22/116
48 18: 6:37 | 16:13
04 07: 7:55 10:24-11:13/49 | 08:38 10:26-12:22/116
:46 18:. 6:35 | 16:13
206 07: 7:56 10:23-11:15/52 | 08:39 10:27-12:23/116
43 18:32 6:34 | 16:14
;08 08:02-08:05/3 08:01 7:58 10:22-11:17/55 | 08:40 10:27-12:23/116
41 18:30 6:32 | 16:14
09 07:57-08:08/11 | 08:02 08:00 10:22-11:18/56 | 08:40 10:28-12:24/116
39 18:28 16:31 | 16:14
11 07:55-08:10/15 | 08:04 08:02 10:21-11:20/59 | 08:41 10:28-12:24/116
36 18:26 16:30 | 16:14
13 07:54-08:11/17 | 08:06 08:03 10:21-11:21/60 | 08:42 10:29-12:25/116
34 18:24 16:28 11:22-11:28/6 | 16:15
15 07:53-08:12/19 | 08:08 08:05 10:21-11:33/72 | 08:42 10:29-12:25/116
31 18:21 16:27 | 16:15
07:16 07:51-08:12/21 | 08:10 08:07 10:21-11:35/74 | 08:43 10:30-12:26/116
19:29 18:19 16:26 | 16:16
07:18 07:51-08:12/21 | 08:12 08:09 10:20-11:37/77 | 08:43 10:30-12:26/116
19:26 18:17 16:25 | 16:16
07:20 07:51-08:12/21 | 07:13 08:10 10:20-11:39/79 | 08:43 10:30-12:26/116
19:24 17:15 16:24 | 16:17
07:22 07:50-08:10/20 | 07:15 08:12 10:20-11:41/81 | 08:44 10:32-12:28/116
19:22 17:13 16:23 | 16:18
07:23 07:50-08:10/20 | 07:17 08:14 10:20-11:42/82 | 08:44 10:32-12:28/116
19:19 17:11 16:22 | 16:19
07:25 07:51-08:09/18 | 07:19 08:15 10:21-11:51/90 | 08:44 10:32-12:28/116
19:17 17:09 16:21 | 16:19
07:27 07:53-08:08/15 | 07:21 08:17 10:20-11:54/94 | 08:44 10:33-12:28/115
19:14 17:07 16:20 | 16:20
07:28 07:54-08:05/11 | 07:23 08:18 10:21-11:57/96 | 08:44 10:33-12:28/115
19:12 17:05 16:19 | 16:21
| 07:25 | 08:44 10:34-12:29/115
| 17:03 | 16:22
| 382 | 330 262 | 238
212 6 1217 3517
Matrix wi geg (: it wie Bezugsjahr):
(S5:MM) Zeitpunkt (55:MM) de/ mit Schatten
Zeitpunkt (SS:MM) fang-Zeitpunkt (S5:MM) de/! mit

WNdPRO 4.2.285 | EMD International A/S, Tal. +45 96 35 44 44, www.emd ok, windpro@emd. dk
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Schattenwurf-Immissionsgutachten Windpark Papenburg Il / Deutschland
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Wind

et
2306_Papenburg

SHADOW - Kalender pro WEA

Berechnung: GB WEA: 8 - W8
Annahmen fiir Schattenwurfberechnung

e
Sonr

el

Liswriziertnr Acromnder:

I117-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.

.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

Jan

hrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Feb Mar Apr Mai Jun Jul Aug Sep

Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 521 404 599 1,211 1,355 942 827 582 8,462

Star gesct ol Start igeschw. aus Lei nlinie
|Januar | Februar |Marz | April | Mai 1 3uni
1| 08:44 09:23-10:12/49 | 08:15 09:08-09:42/34 | 07:20 17:06-17:40/34 | 07:07 | 05:59 | 05:12
| 16:23 | 17:13 | 18:07 | 20:04 | 20:57 | 21:45
2| 08:44 09:21-10:13/52 | 08:14 09:08-09:41/33 | 07:17 17:05-17:42/37 | 07:04 | 05:57 | 05:11
| 16:25 | 17:15 | 18:09 | 20:06 | 20:59 | 21:47
3 | 08:44 09:20-10:13/53 | 08: 12 09:09-09:40/31 | 07:15 17:05-17:44/39 | 07:02 | 05:55 | 05:10
| 16:26 |17:1 | 18:11 | 20:07 | 21:01 | 21:48
4| 08:44 09:18-10:13/55 | 08: 10 09:10-09:39/29 | 07:13 17:06-17:45/39 | 06:59 | 05:53 | 05:09
| 16:27 | 17:19 | 18:13 | 20:09 | 21:03 | 21:49
5| 08:43 09:18-10:14/56 | 08:09 09:11-09:37/26 | 07:11 17:06-17:45/39 | 06:57 | 05:51 | 05:08
| 16:28 11721 | 18:15 120:01 | 21:04 | 21:50
6 | 08:43 09:17-10;14/57 | 08:07 09:12-09:34/22 | 07:08 17:06-17:46/40 | 06:55 | 05:49 | 05:08
| 16:29 117:23 | 18:17 | 20:13 | 21:06 | 21:51
7| 08:43 09:18-10:15/57 | 08:05 09:14-09:30/16 | 07:06 17:08-17:46/38 | 06:52 | 05:48 | 05:07
| 16:31 | 17:25 | 18:18 | 20:15 | 21:08 | 21:52
8| 08:42 09:17-10:15/58 | 08:03 09:17-09:27/10 | 07:04 17:08-17:45/37 | 06:50 | 05:46 | 05:06
| 16:32 | 17:27 | 18:20 120:16 | 21:09 | 21:53
9| 08:42 09:16-10:15/59 | 08:01 | 07:01 17:10-17:45/35 | 06:48 | 05:44 | 05:06
| 16:33 | 17:29 | 18:22 |20:18 | 21:14 | 21:54
10 | 08:41 09:16-10:15/59 | 08:00 | 06:59 17:23-17:44/21 | 06:45 | 05:42 | 05:05
| 16:35 |17:31 | 18:24 17:14-17:24/7 | 20:20 | 21:13 | 21:55
11 | 08:40 09:16-10:16/60 | 07:58 | 06:57 17:24-17:43/19 | 06:43 | 05:40 | 05:05
| 16:36 | 17:33 | 18:26 | 20:22 | 21:15 | 21:55
12 | 08:40 09:16-10:16/60 | 07:56 | 06:54 17:25-17:42/17 | 06:41 | 05:39 | 05:05
| 16:38 | 17:35 | 18:28 120:23 | 21:16 | 21:56
13 | 08:39 09:15-10:16/61 | 07:54 | 06:52 17:26-17:39/13 | 06:38 | 05:37 | 05:04
| 16:39 | 17:36 | 18:30 120:25 | 21:18 | 21:57
14 | 08:38 09:13-10:16/63 | 07:52 | 06:50 17:30-17:36/6 | 06:36 | 05:35 | 05:04
| 16:41 | 17:38 | 18:31 120:27 | 21:19 | 21357
15 | 08:37 09:11-10:16/65 | 07:50 | 06:47 | 06:34 | 05:34 | 05:04
| 16:43 | 17:40 | 18:33 | 20:29 | 21:21 | 21:58
16 | 08:36 09:10-10:15/65 | 07:48 | 06:45 | 06:32 | 05:32 | 05:04
| 16:44 | 17:42 | 18:35 | 20:31 | 21:23 | 21:58
17 | 08:35 09:08-10:14/66 | 07:46 | 06:42 106:20 [ 05:30 | 05:04
| 16:46 | 17:44 | 18:37 | 20:32 | 21:24 | 21:59
18 | 08:34 09:08-10:14/66 | 07:44 | 06:40 | 06:27 | 05:29 | 05:04
| 16:48 | 17:46 | 18:39 | 20:34 | 21:26 | 21:59
19 | 08:33 09:08-10:13/65 | 07:42 | 06:38 | 06:25 | 05:27 | 05:04
| 16:49 | 17:48 | 18:40 |20:36 [ 21:27 | 22:00
20 | 08:32 09:07-10:13/66 | 07:39 | 06:35 | 06:23 | 05:26 | 05:04
| 16:51 | 17:50 | 18:42 120:38 | 21:29 | 22:00
21| 08:31 09:06-10:10/64 | 07:37 | 06:33 | 06:20 | 05:24 | 05:04
| 16:53 | 17:52 | 18:44 |20:40 | 21:31 | 22:00
22 | 08:30 09:07-10:08/61 | 07:35 17:16-17:24/8 | 06:30 |06:18 | 05:23 | 05:04
| 16:55 | 17:54 | 18:46 | 2041 | 21:32 | 22:01
23 | 08:29 09:06-10:05/59 | 07 33 17:13-17:27/14 | 06:28 | 06:16 | 05:22 | 05:04
| 16:56 |1 | 18:48 |20:43 | 21:33 | 22:01
24 | 08:27 09:06-10:04/58 | 07 31 17:10-17:28/18 | 06:26 | 06:14 | 05:20 | 05:04
| 16:58 11 | 18:49 | 20:45 | 21:35 | 22:01
25 | 08:26 09:06-10:02/56 |o7 29 17:09-17:30/21 | 06:23 |06:12 | 05:19 | 05:05
| 17:00 | 18:00 | 18:51 | 20:47 | 21:36 | 22:01
26 | 08:25 09:06-09:56/50 | 07:26 17:08-17:31/23 | 06:21 |06:10 | 05:18 | 05:05
| 17:02 | 18:02 | 18:53 |20:48 | 21:38 | 22:01
27| 08:23 09:06-09:54/48 | 07:24 17:07-17:31/24 | 06:19 | 06:07 | 05:17 | 05:06
| 17:04 | 18:03 | 18:55 |20:50 | 21:39 | 22:01
28 | 08:22 09:07-09:54/47 | 07:22 17:34-17:38/4 | 06:16 | 06:05 | 05:16 | 05:06
| 17:06 | 18:05 17:06-17:31/25 | 18:57 |20:52 | 21:40 | 22:01
29 | 08:20 09:07-09:53/46 | | 07:14 | 06:03 | 05:15 | 05:07
| 17:07 | | 19:58 |20:54 | 21:42 | 22:00
30 | 08:19 09:07-09:51/44 | | 07:11 | 06:01 | 05:13 | 05:07
| 17:09 | | 20:00 | 20:56 | 21:43 | 22:00
31| 08:17 09:08-09:49/41 | | 07:09 | |05:12 |
| 17:11 | | 20:02 | | 21:44 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
Anzahl Minuten mit Schatten 1766 338 21 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag Im Monat Sonnenaufgang  (SS:MM) (SS:MM) Zeitp (55:MM) de/Mi mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) fang kt (S5:MM) de/! mit

WNdPRO 4.2.285 | EMD International A/S, Tal. +45 96 35 44 44, www.emd ok, windpro@emd. dk
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Wind

Pt
2306_Papenburg

SHADOW - Kalender pro WEA

Berechnung: GB WEA: 8 - W8

Annahmen fiir Schattenwurfberechnung

1]05:08 | 05:46
| 22:00 | 21:26
2| 05:09 | 05:48
| 22:00 | 21:24
3105:09 | 05:50
| 21:59 | 21:23
410510 | 05:51
|21:59  |21:21
51 0S:11 | 05:53
| 21:58 | 21:19
6| 05:12 | 05:55
| 21:58 | 21:17
7| 05:13 | 05:56
| 21:57 | 21515
8] 05:14 | 05:58
| 21:56 | 21:13
9| 05:15 | 06:00
| 21:56 | 21:14
10 | 05:16 | 06:01
| 21:55 | 21:09
11]05:17 | 06:03
| 21:54 | 21:07

12 05:18 | 06:05
| 21:53 | 21:05
13| 05:19 | 06:06
| 21:52 | 21:03

14 | 05:20 | 06:08
| 23:51 | 21:01

15 | 05:22 | 06:10
| 21:50 | 20:59
16 | 05:23 | 06:11
| 21:49 | 20:57

17 | 05:24 | 06:13
| 21:48 | 20:55

18 | 05:26 | D6:15
| 21:47 | 20:53
19| 05:27 | 06:16
| 21:46 | 20:51

20 | 05:28 | 06:18
| 21:44 | 20:49
21]05:30 | 06:20
|21:43 | 20:46
22| 05:31 | 06:22
| 21:42 | 20:44
23]05:33 | 06:23
| 21:40 | 20:42
24| 05:34 | 06:25
| 21:39 | 20:40

25 | 05:35 | 06:27
| 21:37 | 20:38
26| 05:37 | 06:28
| 21:36 | 20:35
271 05:39 | 06:30
| 21:34 | 20:33

28 | 05:40 | 06:32
| 21:33 | 20:31
29 | 05:42 | 06:34
| 21:31 | 20:28
30 | 05:43 | 06:35
| 21:30 | 20:26

31 | 05:45 | 06:37
| 21:28 | 20:24

Sonnenscheinstunden | 508 | 457
Anzahl Minuten mit Schatten 0

0

e el
Sonr

Lisenzwrine Acveundes

I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29

DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

hrscheinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]

Jan Feb Mar Apr Mai Jun

Jul Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 52.4 404 .'399 1,211 1,355 942 827 582 8,462

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

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

Star g indigkeit: Start ! aus Leistungskennlinie
| Oktober | November | Dezember

| 06:39 | 07:30 18:05-18:20/15 | 07:27 | 08:20 08:58-09:58/60
| 20:22 | 19:10 | 17:01 | 16:18

| 06:40 | 07:32 18:03-18:21/18 | 07:28 | 08:21 08:55-09:58/59
| 20:19 | 19:07 | 16:59 | 16:18

| 06:42 | 07:34 18:02-18:22/20 | 07:30 08:45-08:57/12 | 08:23 09:00-09:59/59
| 20:17 | 19:05 | 16:57 | 16:17

| 06:44 | 07:35 17:49-18:22/33 | 07:32 08:44-09:00/16 | 08:24 09:01-09:59/58
| 20:14 | 19:02 | 16:55 | 16:16

| 06:46 | 07:37 17:46-18:22/36 | 07:34 08:42-09:06/24 | 08:26 09:03-10:00/57
| 20:12 | 19:00 | 16:53 | 16:16

| 06:47 | 07:39 17:44-18:22/38 | 07:36 08:41-09:08/27 | 08:27 09:03-10:00/57
| 20:10 | 18:58 | 16:51 | 16:15

| 06:49 | 07:41 17:43-18:22/39 | 07:38 08:40-09:10/30 | 08:28 09:05-10:01/56
| 20:07 | 18:55 | 16:50 | 16:15

| 06:51 | 07:43 17:42-18:22/40 | 07:40 08:40-09:11/31 | 08:29 09:06-10:01/55
| 20:05 | 18:53 | 16:48 | 16:14

| 06:52 | 07:44 17:40-18:20/40 | 07:42 08:39-09:12/33 | 08:31 09:08-10:01/53
| 20:03 | 18:51 | 16:46 | 16:14

| 06:54 | 07:46 17:40-18:19/39 | 07:43 08:39-09:13/34 | 08:32 09:10-10:02/52
| 20:00 | 18:48 | 16:45 | 16:14

| 06:56 | 07:48 17:39-18:17/38 | 07:45 08:38-09:20/42 | 08:33 09:14-10:03/49
| 19:58 | 18:46 | 16:43 | 16:14

| 06:58 | 07:50 17:39-18:15/36 | 07:47 08:38-09:23/45 | 08:34 09:15-10:03/48
| 19:55 | 18:44 | 16:41 | 16:13

| 06:59 | 07:51 17:39-18:13/34 | 07:49 08:38-09:25/47 | 08:35 09:15-10:04/49
| 19:53 | 18:41 | 16:40 | 16:13

| 07:01 | 07:53 17:40-18:04/24 | 07:51 08:39-09:26/47 | 08:36 09:16-10:04/48
| 19:51 | 18:39 | 16:38 | 16:13

| 07:03 | 07:55 17:40-18:04/24 | 07:53 08:39-09:27/48 | 08:37 09:17-10:05/48
| 19:48 | 18:37 | 16:37 | 16:13

| 07:04 | 07:57 17:41-18:03/22 | 07:55 08:39-09:29/50 | 08:38 09:17-10:04/47
| 19:46 | 18:35 | 16:35 | 16:13

| 07:06 | 07:59 17:41-18:00/19 | 07:56 08:40-09:36/56 | 08:39 09:18-10:05/47
| 19:43 | 18:32 | 16:34 | 16:14

| 07:08 | 08:01 17:42-17:59/17 | 07:58 08:40-09:38/58 | 08:39 09:18-10:05/47
| 19:41 | 18:30 | 16:32 | 16:14

| 07:09 | 08:02 17:44-17:57/13 | 08:00 08:41-09:40/59 | 08:40 09;15-10:06/47
| 19:38 | 18:28 | 16:31 | 16:14

| 07:11 | 08:04 17:48-17:53/5 | 08:02 08:42-09:43/61 | 08:41 09:19-10:06/47
| 19:36 | 18:26 | 16:30 | 16:14

| 07:13 | 08:06 | 08:03 08:42-09:46/64 | 08:41 09:20-10:07/47
| 19:34 | 18:24 | 16:28 | 16:15

| 07:15 | 08:08 | 08:05 08:44-09:49/65 | 08:42 09:20-10:07/47
| 19:31 | 18:21 | 16:27 | 16:15

| 07:16 | 08:10 | 08:07 08:45-09:49/64 | 08:43 09:21-10:08/47
| 19:29 | 18:19 | 16:26 | 16:16

| 07:18 | 08:12 | 08:09 08:45-09:51/66 | 08:43 09:21-10:08/47
| 19:26 | 18:17 | 16:25 | 16:16

| 07:20 | 07:13 | 08:10 08:46-09:52/66 | 08:43 09:21-10:08/47
| 19:24 | 17:15 | 16:24 | 16:17

| 07:21 | 07:15 | 08:12 08:48-09:53/65 | 08:44 09:23-10:10/47
| 19:22 | 17:13 | 16:23 | 16:18

| 07:23 | 07:47 | 08:14 08:50-09:55/65 | 08:44 09:23-10:10/47
| 19:19 | 17:11 | 16:22 | 16:18

| 07:25 | 07:19 | 08:15 08:53-09:56/63 | 08:44 09:23-10:10/47
| 19:17 | 17:09 | 16:21 | 16:19

| 07:27 | 07:21 | 08:17 08:55-09:56/61 | 08:44 09:23-10:11/48
| 19:14 | 17:07 | 16:20 | 16:20

| 07:28 18:07-18:18/11 | 07:23 | 08:18 08:57-09:57/60 | 08:44 09:23-10:11/48
| 19:12 | 17:05 | 16:19 | 16:21

| | 07:25 | | 08:44 09:23-10:12/49
| | 17:03 | | 16:22

| 382 | 330 | 262 | 238

n 550 1359 1564
geg: (: it wie Bezugsjahr):
(55:MM) g-Zeitpunkt (5S:MM) d mit Schatten

Zeitpunkt (SS:MM) fang-Zeitpunkt (S5:MM) d mit

WIndPRO 4.2.285 | EMD International A/S, Tel, +45 96 35 44 44, www.emd ik, witdpro@emd. ok
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Wind

et Liswnziertnr Acvennder:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender pro WEA

Berechnung: GB WEA: 9 - W9

: Sonnenscheinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung Jan Feb Mir Apr Mai Jun i Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star geschwindigkeit: Startwindg aus Leistungskennlinie
|Januar | Februar |Marz | April | Mai | Juni
1| 08:44 10:01-10:39/38 | 08:16 | 07;20 | 07:07 | 05:59 | 05:12 20:30-21:09/39
| 16:23 10:40-10:44/4 | 17:13 | 18:07 | 20:04 | 20:57 | 21:45
2| 08:44 10:02-10:40/38 | 08:14 | 07:18 | 07:04 | 05:57 | 05:11 20:30-21:10/40
| 16:25 |17:15 | 18:09 | 20:06 | 20:59 | 21:47
3| 08:44 10:03-10:40/37 | 08:12 | 07:15 | 07:02 | 05:55 | 05:10 20:30-21:10/40
| 16:26 | 17:17 | 18:11 | 20:07 | 21:01 | 21:48
4| 08:44 10:03-10:40/37 | 08:10 | 07:13 | 06:59 | 05:53 | 05:09 20:30-21:11/41
| 16:27 | 17:19 | 18:13 | 20:09 | 21:03 | 21:49
5| 08:43 10:04-10:40/36 | 08:09 | 07:11 | 06:57 | 05:51 | 05:08 20:31-21:12/41
| 16:28 [17:21 | 18:15 | 20:11 | 21:04 | 21:50
6 | 08:43 10:05-10:40/35 | 08:07 | 07:08 | 06:55 | 05:49 | 05:08 20:30-21:12/42
| 16:29 117:23 | 18:17 | 20:13 | 21:06 | 21:51
7| 08:43 10:06-10:40/34 | 08:05 07:06 | 06:52 | 05:48 | 05:07 20:31-21:13/42
| 16:31 | 17:25 18:18 | 20:15 | 21:08 | 21:52
8| 08:42 10:07-10:39/32 | 08:03 07:04 | 06:50 | 05:46 | 05:06 20:31-21:13/42
| 16:32 | 17:27 18:20 | 20:16 | 21:09 | 21:53
9| 08:42 10:07-10:38/31 | 08:02 07:01 | 0648 | 05:44 | 05:06 20:31-21:14/43
| 16:33 | 17:29 | 18:22 | 20:18 | 21:11 | 21:54
10 | 08:41 10:08-10:37/29 | 08:00 | 06:59 | 06:45 | 05:42 | 05:05 20:31-21:14/43
| 16:35 |17:31 | 18:24 | 20:20 | 21:13 | 21:55
11 | 08:40 10:10-10:37/27 | 07:58 06:57 | 06:43 | 05:40 | 05:05 20:32-21:14/42
| 16:36 | 17:33 18:26 | 20:22 | 21:35 | 21:55
12 | 08:40 10:11-10:35/24 | 07:56 06:54 | 06:41 | 05:39 | 05:05 20:32-21:15/43
| 16:38 | 17:35 18:28 | 20:23 | 21:16 | 21:56
13 | 08:39 10:12-10:29/17 | 07:54 06:52 | 06:38 | 05:37 | 05:04 20:32-21:16/44
| 16:39 |17:37 | 18:30 | 20:25 | 21:18 | 21:57
14 | 08:38 10:14-10:28/14 | 07:52 | 06:50 | 06:36 | 05:35 | 05:04 20:32-21:15/43
| 16:41 | 17:38 18:31 | 20:27 | 21:19 | 21:57
15 | 08:37 10:16-10:27/11 | 07:50 06:47 | 06:34 | 05:34 | 05:04 20:32-21:15/43
| 16:43 | 17:40 18:33 | 20:29 | 21:21 | 21:58
16 | 08:36 10:20-10:24/4 | 07:48 06:45 | 06:32 | 05:32 | 05:04 20:33-21:16/43
| 16:44 | 17:42 18:35 | 20:31 | 21:23 | 21:58
17 | 08:35 |07:46 | 06:42 | 06:29 | 05:30 20:41-20:47/6 | 05:04 20:33-21:16/43
| 16:46 |17:44 | 18:37 | 20:32 | 21:24 | 21:59
18 | 08:34 1 07:44 | 06:40 | 06:27 | 05:29 20:37-20:49/12 | 05:04 20:33-21:16/43
| 16:48 | 17:46 | 18:39 | 20:34 | 21:26 | 21:59
19 | 08:33 | 07:42 | 06:38 | 06:25 1 05:27 20:36-20:51/15 | 05:04 20:33-21:17/44
| 16:49 |17:48 | 18:40 | 20:36 | 21:27 | 22:00
20 | 08:32 |07:39 | 06:35 | 06:23 | 05:26 20:35-20:53/18 | 05:04 20:33-21:17/44
| 16:51 |17:50 | 18:42 | 20:38 | 21:29 | 22:00
21| 08:31 | 07:37 | 06:33 | 06:20 | 05:24 20:33-20:54/21 | 05:04 20:34-21:18/44
| 16:53 | 17:52 | 18:44 | 20:40 | 21:31 | 22:00
22 | 08:30 | 07:35 | 06:31 | 06:18 | 05:23 20:32-20:57/25 | 05:04 20:34-21:18/44
| 16:55 |17:54 | 18146 | 20:41 | 21:32 | 22:01
23| 08:29 107:33 | 06:28 | 06:16 | 05:22 20:32-20:58/26 | 05:04 20:34-21:18/44
| 16:56 |17:56 | 18:48 | 20:43 | 21:33 | 22:01
24 | 08:27 |07:31 | 06:26 | 06:14 | 05:20 20:32-20:59/27 | 05:04 20:34-21:17/43
| 16:58 |17:58 | 18:49 | 20:45 | 21:35 | 22:01
25 | 08:26 107:26 | 06:23 | 06:12 | 05:19 20:31-21:00/29 | 05:05 20:35-21:18/43
| 17:00 | 18:00 | 18:51 | 20:47 | 21:36 | 22:01
26 | 08:25 | 07:26 | 06:21 | 06:10 | 05:18 20:31-21:01/30 | 05:05 20:35-21:18/43
| 17:02 |18:02 | 18:53 | 20:48 | 21:38 | 22:01
27| 08:23 [07:24 | 06:19 | 06:07 | 05:47 20:31-21:03/32 | 05:06 20:35-21:19/44
| 17:04 | 18:03 | 18:55 | 20:50 | 21:39 | 22:01
28 | 08:22 | 07:22 | 06:16 | 06:05 | 05:16 20:30-21:05/35 | 05:06 20:35-21:18/43
| 17:06 | 18:05 | 18:57 | 20:52 | 21:40 | 22:01
29 | 08:20 | | 07:14 | 06:03 | 05:15 20:30-21:06/36 | 05:07 20:36-21:19/43
| 17:08 | | 19:58 | 20:54 | 2142 | 22:00
30 | 08:19 | | 07:11 | 06:01 | 05:13 20:30-21:07/37 | 05:07 20:35-21:18/43
| 17:09 | | 20:00 | 20:56 | 21:43 | 22:00
31| 08:17 | | 07:09 | | 05:13 20:30-21:08/38 |
| 17:11 | |20:02 | | 21:44 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 450 | 505
Anzahl Minuten mit Schatten 448 0 0 0 387 1279
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag Im Monat Sonnenaufgang  (SS:MM) (SS:MM) Zeitp (55:MM) de/Mi mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) fang-Zeitpunkt (S5:MM) de/! mit
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 102 WlﬂdPRU.
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Wind

Liswriziertnr Acromnder:

et

I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

penburg

2306_Pa

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:

23.03.2026 16:40/4.2.285

SHADOW - Kalender pro WEA

Aug Sep Okt Nov Dez

Jul

seinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]

\

Mar Apr Mai Jun

"

Jan Feb

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor

e

GB WEA: 9-W9
Annahmen fiir Schattenwurfberechnung

Berechnung

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

329 461 479 756 524 404 599 1,211 1,355 942 B27 582 8,462
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Matrix

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

mit Schatten

mit

(55:MM)
kt (SS:MM)

L) P

(55:MM)
Kt (SS:MM)

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

windrnu.

23.03.2026 16:50 / 103
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1
Wind

Pt
2306_Papenburg

SHADOW - Kalender pro WEA
Berechnung: GB WEA: 10 - W10
Annahmen fiir Schattenwurfberechnung

Liswriziertnr Acromnder:

117-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Serachnet:
23.03.2026 16:40/4.2.285

heinwahrscheinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]

e,
sonr

Jan Feb Mar Apr Mai Jun Jul

Aug Sep Okt Nov Dez

1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe

324 461 479 756 524 404 599 1,211 1,355 942 827 582 8462
Star igeschwindigk rtwindgeschw. aus L gskennlinie
|Januar |Februar (Marz  [April  |Mal |3uni 13un 1August
1)08:34  [0816 (070 | 0707|0539 05:12 0:33-20:5017 | 05:08 105:46 20:7-2055/20 | 06:38 0737|0820
1623 (120 jmer | 204|257 a4s 2200 |22 02 700|161
2(08:54 (084 [O7HA | GT04 (057 D5i1E 2035205015 | 05:09 105:48 02720590 [06:490 0728|0821
1625 (1715|1809 | 2006 | 20:59 w47 2:00 [pier] 2019 1659 | 1618
3[0844  |OmIT  [O7A5 0701  |0555 202720305 | 0540 2035205015 | 0509 105:50 20:27-20:5225 | 0642 07:30 |08
1626 (17207 (&0 | 2007|2001 148 21:59 2123 047 657 | 1647
4j08ad 0831 [O%1) 0639 |055) 2023203010 | 05:09 2036-20.4/13 | 0510 204720503 | 05:51 2028205121 | G644 0hR2 {0824
1627 (1719 (18 009 | 20 2449 21:59 jaa 2015 165 |16
5)0843 (0805 [O711 | 0657 (0551 2021203413 | 0508 20:37.20.412 | 0511 204520527 | 0553 20:28-2048/0 | 0646 0734|0836
1628 171 1815|2091 | 2004 : 21:58 12815 0112 1653 | 1616
6|08y  |0807 (0700 0542 20:20:004/16 | 0508 2038204810 | 0512 204520538 | 0555 2020204718 | 06:47 0736 |00
1629 (172 jwen |xay  |206 FTET 2158 |17 20110 1652|1615
7004|0805 [O7:06 0540 18203719 | D507 20:40-20477 | 05:1) 20442055711 | 0556 20:30-00:45/15 [ 06:49 o738 | 0828
1631 (4725 (1848 (2095 | 2108 n:52 21:57 12115 2007 1650 | 1615
80842 (0803 0704 0650|0546 2015203921 | 0506 2041-20454 | 0514 20432086713 | 0558 2031204312 | 0651 07:40
1632 (1727 180|836 | 2109 e ] 21:5% f2u13 005 1648 | 16:14
90042 [0802 0701 0648 |05 20:17-2041/24 | (006 0515 2043205714 | 0600 03320418 | 0652 o742 (oot
1633 (1725 (B2 |08 |2 2A:54 245 j s 2003 1546|1614
10/0841 {0800 {0559 | 0645 | 0542 M7-042/2 | 0505 05:16 2042205715 | 06:01 06:54 0743|0832
1635 (1731 (1M |00 |2 w55 255 12108 000 1645 | 16:24
10690 [07:58 [0657 |01 40 217204427 | 0508 05:17 204220516 | 0603 056 07 o8:11
1636 [17:33 1826 2022|2115 2155 21:54 12108 19:58 1643|1614
12(0040 (0756 [06&S4 | 0641|0539 06204529 | 0505 0510 2041-205318 | 0605 06:58 0747 |08M
16:38 | 1735 (1828 (201 (2116 % 2153 12105 15:55 1641|1603
130839 0754 [0GS2 | 0638|0597 2047-047/30 | 0S4 05:19 2041205918 | 06:06 06:59 0749|0835
17:37 (1830 |22 |18 us? A8 1210 1953 1640 | 16:1
1" 0752 060 | 06:3% (055 20:16-2048/32 [0S0 05:21 2040-21:0020 | 06:08 0701 0751|0036
1738 (831 |00 (2820 2457 151 | 2504 19:51 1638 | 16:1)
15 07:50 06:M | 0534 17205033 | 0504 05:22 20:35-20:0021 | 06:10 07:03 53 | 0837
1740 (183 |09 2R 158 215 120:59 1940 1637|1643
1 0748|0645 D37 (O30 20:17-20S134 | 0504 0523 2038210022 | 0611 0704 0755|0838
1749 1835 (2031 |2 2155 2149 1 20:57 19:46 1635 {161
7 0746 (052 | 0529|0530 04705135 | 0504 0534 2372000128 | 0613 07:06 07:56 3
1744 11837 (203 |21 15 2148 12055 19:43 1634|1624
18 0640 | 06:27 29 WATWSYM | 0504 05:26 2035200027 | 06:45 07:08 07:58 | 08:90
1746 (1839 |20M |21 11:59 2147 12053 19:41 1632|1614
L] 0742 [0B3 | 0625 |05:27 20:18-205234 | 0504 0527 2013200029 | 0617 070 08:00 | 0840
1748 (0% (37 2:00 2146 j 2051 1838 1631|1619
0 0740 [06:35 | 062) 26 2019205233 | 05:04 0528 2031200231 | 06:16 071 02 | 084t
1750 (18R |03 |2 22:00 4 1 2049 1936 1630 | 1634
n 0737 0533 05320  |05:34 20:9-205033 | 0504 0530 03LAOWR | 06:20 oLy 0803 |00
1252 (184 |24 |2 2200 214 | 20:46 19:3% 1626|1625
z 0735 (0831 | 0638|0523 W-V5YN | 5504 0531 20:30-20:0032 | 06:22 0715 06:05 (0842
1754|1846 2041 |21: 20t e | 2044 19:31 1627 | 16515
b3 0733 0628|0636  |05:31 30270531 | 0504 0533 202920033 | 06:23 07:16 08:07
1756 (1840 |2€ |21M 2.0 21490 12042 1929 1626|1626
M 07231 (0626 | 0614 {0520 2023-205220 | 0S:04 054 20202000M | 06:25 07:18 08:08 | g84)
1756 (1849|2045 (2% 2:01 21:39 | 20:40 1826 1625|1616
E 0725 05:2) 0612 (0519 20:24-205%28 | 0505 0536 20:28-200/%4 | 06:27 £7.30 10
100 [1851 | 2047 36 201 237 1 20:38 19.4 1629|1607
» 0726|0621 | 0610 | 0548 227-20525 | 0508 05:37 037200435 | 0628 72 0812
1802 (185 |04 2128 201 2% 1 20035 1922 1623|1610
z 0619 | 0807 | 0517 2005471 | D506 05:39 20282100734 | 0630 a [TSTENNETS
1803 [18:S5 (080 |23 20 M | 20:33 1919 1622|181
B 0722 066 | 0605|0506 203020542 | 0506 0540 2027200134 | 0611 67,28 06:15
1805 (1857 |@R |20 2.0t 233 12031 19:47 1621|1619
b-] 0214 | 080)  |0%:15 2002205119 | 0507 0542 202700/33 | 06:34 02 17 |00
1955 2054|2192 2:00 2431 §20:26 15:14 1620|1620
] on11 | 0601|054 0I0S5119 | 0547 05:4) 2027205831 | 06:35 o7:28 0816|0844
000 |2056 | 200 A0 120:26 19:42 1618|1621
n 07:09 0511 20:33-20:51/18 0545 20372035730 | 06:37 2844
200 244 2:28 120:24 162
Sonnenschenstunden | 254 = %7 418 450 505 S8 1457 » ) m
Arzahl Henten mit Schatten 0 ] 0 0 bet] 93 65 176 0 ]
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) kt (SS:MM) g-Z4 (55:MM) de/! mit
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) 1g-Zeitpunkt (SS:MM) / mit
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Wind

Pt
2306_Papenburg

SHADOW - Kalender pro WEA
Berechnung: GB WEA: 11 - W11
Annahmen fiir Schattenwurfberechnung

12:56-13:37/41
12:50- 123038
1000-13:34/14

13:20-13:3V10

13350372
1

el \

Liswriziertnr Acromnder:

I17-Wind GmbH & Co. KG

Robert-Koch-Str. 29

DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Serachnet:
23.03.2026 16:40/4.2.285

heinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]

e,
sonr

Jan Feb Mar Apr Mai Jun Jul

Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe

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

Tag im Monat  Sonnenaufgang

Sonnenuntergang (SS:MM) Zeitp!

WIndPRO 4.2.285 | EMD International A/S, Tal, +45 96 35 44 44, www.omd ok, windprodlemd.dk

117-SCHATTEN-2026-043

324 461 479 756 524 404 599 1,211 1,355 942 827 582 8462
Star fs! digh rt g aus L nlinie
| Fbraar Aol IMat Dum i [August
w1 O7S000424 (0707 OS5 (O513  JOS00 | O5M6 |06 (0700 DROMCESNE (0727|060
a3 120i4  J2087 246 2200 (2% |02 190 117108 |68
014 O7SC00.IN2S | 0704 0557 (0541 (0S8 054 (064 (0722 DELOO4IS [ON5 |08
1:48 12006 2085 A7 2200 (224|209 | 19:07 11685 | 1648
0612 0240001426 | 02:02 (0555 (850 {0509 | BS:S0 10734 08:2000418 [ 07:30 | oA
1747 1 13007 j26t  j3uas (2188 (203 (097 | i9:08 11687 | 167
o1 O7AB00I32T (0658 0553 (0508 (054D D531 |04 (0736 DO2RO8NT (ORI
Y |20:09  [210)  |ires  jlusé (an (3048 1902 11698 1616
00 0740001527 [ ORST 0SS5 (0500 [0St 053] (O (0707 DBS0GANM [ 07M
2 12041 jae4 (3380 f3use  |2ues |03 |9 11653 |16
O79000:1426 | 0655 | 0S50 [95:08 [0Sl | 0535 | 0739 0B:5084H4 | 07:36 | 0827 1305INEA0
23 i jaas e (um 3158 w7 020 | ass | 1853 16:15
OTABONIAGE (0652 OS  [6507  |OSiD (USSE |06 (071 OBNORSNIS (ORI8 [ 0823 12S2I575
il |05 jIuee  [S3 j3ST (A5 (2007 Limss 136:50 | 3695 1305 13984
:0) CHWORINIS | 0650 [0S (0306 [DS:4  [05:55 (0651|0743 DOMCESMZE 0740 (0890 12451310018
1737 |2006  [age |83 fase  (2un 11883 11048 | 1634 110S 122006
oo 7O | 0058 |05 | 0506 i [06:00  |06S2 | 0744 DR23-0H:S027 (0P | 0621 12:48-130234
79 2048 j231 20854 [RS8 (21 (2040 (I4S) 11646 (1644 1303131738
00:00 O7:50:00:10/20 | 084S | 0542 |OSUS (0546 (0601|0654 [ 0746 DB2O04WIT | 0744 | 0GB 1247132208
3 120:30 j24:43 2055 fA55 (A0 |00 | i@ 11645 | 16:04
on O7SIC00NSY (0643 0540 (O35 (0547 0000  [06S4 (074D DBCICIANEE [ OR4S  [083) 124137
231 2 J20:22 J2L53 {2455 0S4 (2000 |InS |48 11643 | 1604 133513203
56 O7:530608103 | D641 | 0539 | 0505 18 |06:05 |06 | 0730 08:23-08:4835 | U747 (08I 1247-1300M3
1238 28 12026 (6 {2056 281 (2006|1985 |14 P4t | 1603
o7:54 |0638 (0537 (0504|0529 | 0604 |OR5) DB2FONATN (0748 | ON35 1247130348
17:37 j02s  jaae s s (e (198 4 11640 | 1613
08 10638 JOS:33 (0504|0321 0608 (G701 (0753 OBIMOOAI [ONAL | 0838 12ATIRIMT
s 12037 j2120 |47 [0S0 (2000|1963 |38 o |6
o750 063 05 S04 [0S (060 | O705 | 0285 0B.506NAD0 (ORI |08 1247-1n3SME
17:40 12028 (2 (S8 j130 (09 [0 [l 1367 | 1613
e 10632 (0S| S04 0523 (DGiLY |07 | 0757 DET00ANIE (0755 (0638 1246130548
o] 12038 (D (S I (057 (194 1835 11655 | 1600
0% J06:29 [0S0 0504 0S4 (061) 10750 052904011 [ 0756 | CADN 12ASIRIGSO
17:44 13032 jaL (S 2 (035 (194 a2 P64 | 164
44 10627 |05:39  jOSD4  [OS26 | O6ud | 02:01 10295 | 0840 1333134002
0 1838 j2aM (2138 (e f347 (2083|1841 1830 163 [ 1634 124713:37/50
23 0638 10625 0527 | 0504 ; 06:1Y 1 08:02 [08:00  |CH40 1347104295
7 184 12036 (2198 {3200 |34 (2051 |19 (1S | 811
0240 106:23 0526|0804 28 {0648 (0741|0804 | os:02 1247134288
1750 1w |23 (N2 200 j2e (049 |18 IR 116:30 B
any? |06:30 oS4 oS04 [0S0 (0620 |ON1) | 006 TOM04 | CHMD 1248134458
178 e 12040 fR {200 243 (2047 |16M 14 11628 | 1615
o075 0631 |06utB 0520 | 6504 ¥ 0622|0715 | 000 100:05 | 0842 124810144756
12:54 105 jad AR (200 (3 (204 (1931 [Im (1637 | t6us
o 0638 |oaite  josz2 (oS4 |03 0823 [omae (080 (0807 | CH4T 13:45-1345/56
175 1843 12043 P30 J201 (20 (2042 |19 e 116128 | 16:18
0731 Be:00-08:08% | 06 |Od 0520 oS48 josod  (oe2s  onis  jos2 [OMO5 | C8AT 1LAB IS
1758 1843 12045 12038 (2010 (MO8 (2040 |ieN |0 11628 | 1638
€135 0-46-08:09/18 |0kl 0548 0505  [0S3n (0627 6230 |O%4 [OR30  [OR43 12:60-13447%4
18:00 1851 12047 (2036 i1 |27 |20 (1M (1S 1162|1607
o7 ers0nLY | 08t 0630 0S8 (0508  f0S37 (0638 |orm  |Ona8 [00:22  |CB4 128112430
v 1:5) |0@ (2138 201 f36 (035 (e |10 1160 1618
4 CPST0NIVI0 | O81S D08 0537 [O5:06 [0S (0630 |ORE 0717 JOMI [ 0844 S2SIIMY
18 1035 120:50 (309 (2O fnO4 (03 (19 (1 1R |
0723 41081322 | 08t6 0605 0548|0896 40 (0632|0228 (0% 10818 | 044 122034040
1035 18:57 12052 a4t (e ju3 (03 (197 109 11628 | 1608
0803 053 {07 42 | 0634 o221 10837 | 0844 12:53-1341M8
JRS4 j 200 jA3 (0B (M 170 11620 | 1629
|0a0L (0S4 | o507 10635 (o7 118 | 0R44 12:58-53140%6
|05 jad3 (200 f2:0  (Joas ez (1nos |16 |jen
| josa | 0545 | 063 1 07:25 | CA44 1255134048
| jas | M |2024 11700 | 1622
s jae e 158 I ) E 130 1262 m
” o 0 0 0 33 ° un
gegeben (. it wie Bezugsjahr):
(SS:MM) kt (SS:MM) g-Z4 (55:MM) de/! mit
kt (S5:MM) g punkt (S5:MM) mit

23.03.2026 16:50 / 105 \NiﬂdPnn.

Schattenwurf-Immissionsgutachten Windpark Papenburg Il / Deutschland

Seite 146 von 172



Wind

Pt
2306_Papenburg

SHADOW - Kalender pro WEA

Berechnung: GB WEA: 12 - W12
Annahmen fiir Schattenwurfberechnung

el \

Liswriziertnr Acromnder:

I17-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Serachnet:
23.03.2026 16:40/4.2.285

heinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]

e,
sonr

Jan Feb Mar Apr Mai Jun

Jul

Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe

324 461 479 756 524 404 599 1,211 1,355 942 827 582 8462

7 —. i l. aus l
|Januar | Februar [Rpril | Mai [uni  [Juli | August
1]0844 | 08:16 10707 10559 10512 |05.08 [0545 (0638|0730 107:27 07:56-08:1418 | 08:20
1623 (1720 (2004|2057 (2146 |22:00 |21:26  |20:22 | 19310 117:00 | 16:48
2| 0644 | 08:14 |07:04  105:57 105:11 | 05:08 (0548  |06:41 | 0732 107:38 07:58-06:13/15 | 06:21
1625 | 17:45 |20:06 12059 |2047 (2200 |21:24 20149 | 19:07 116:59 | 16:10
3004|082 10702 {0555 10510 |05:20 (0550 (0642 | 0734 107:30 060008112112 | 0823
1626 |17:07 120007 |20:00 (2148 [21:59 (2123 {2047 |19:05 116:57 | 1647
40844 o811 |08:59 |05:53 |05:09 0510 (0551 0644 [ 07:36 107:32 0B03-08:08/5 | 08:24
1627 |17:19 [20:09 |21:03 249 (2159 (221|205 | 19:02 | 16:55 | 16:25
5/08:43 | 08:00 |06:57 10551 |0S:08 |05:11 (0553 |0646 |07 107:34 | 08:26
1828 172 (2011 |21:04 {2150 (2058|2119 [2042 [ 19:00 1 16:53 116:16
6|0843 | 08:07 |06:55 |05:50 | 05:08 052 0647 | 07:39 107:36 | 08:z7
1629 | 17:23 12043 | 21:08 (2151 | 21:58 20:10 | 18:58 | 16:52 | 16:15
70843 | 08:05 08:33-06:39/% |06:52 (0548 |0S:07 {0513 0649 | 0741 107:38 | 0828
1631 [17:25 {2005 |21:08 (2182|2157 20:67 | 16:50 | 16:15
8|08:42 | 08:03 08:30-08:42/12 06:50 | 0S46 | 05:06 | 05:14 06:51 | 07:43 07:40 | 08:30
1632|172 206 |21:09 253|236 20:05 | 185 16:48 | 16:44
9| 0642 | 08:02 O8;26-06:44/16 061 0544 | 0S:06 | 0515 06:52 | 0744 07:42 | 08:31
1633 [17:29 2008|241 2054|2156 0:05 | 1851 16:46 | 16:14
100841 | 09:00 08:27-08:45/18 06:45 | 0542  |05:05 | 05:16 06:5% | 07:46 07:44 | 08:32
16:35 | 17:31 2020 | 21:13 255 | 21585 20:00 | 10:46 16:45 | 16:14
11[ 0640 | 07:58 0H:26-08:46/20 08:43  |0540 0505|0547 106:56 | 07:48 07:45 | 08:33
1636 [17:33 20022 |20:05 | 2055 | 21:54 1958|1646 16:43 | 16:14
12(08:40 | 07:56 08:26-06:47/21 06:41 [ 09:3% | 05:05 | 05u8 06:58 | 07:50 07:47 1 08:34
1638 |17:35 2024 |16 |05 |25 1955 | 18:44 1641 116:13
13(0839 | 07,54 08:2608.47/23 06:38 | 0537 | 0504|0549 0659|0752 a7:49 1 08:35
1839 | 17537 2025 |28 2157 |ans2 19:53 | 16:41 16:40 1 16:13
14| 08:38 | 07:52 08:24-08:47/23 06:36 | 08:35 (0S4 | 0521 |02:01 | 0753 | 07:51 | 08:36
1641 |17:39 2027|2120 2057|2151 [19:51 | 1639 116:38 | 16:43
15| 08:37 | 07,50 06:24-08:47/23 0534|0534 (05:04 | 0S:22 |07:03 | 07:55 107:53 | 08:37
1643|1740 2029 |21:2t (2158|2150 1948 | 1837 16:37 116:43
16| 0836 | 07:48 08:24-08:47/23 fos32  jos::2 o4 | 0523 |07:04 | 07:57 07:55 | 08:38
1644 | 17:42 03 (223 |5 |2 119:96 | 1835 16:35 | 16:13
17(08:35 | 07:46 OB:24-08:47/23 0635|0530 |05:04 | 05:24 |07:06 {0759 07:5 | 06:39
16:46 | 17:44 2032|2124 (2159|2148 119:43  |18:32 16:34 | 16:14
18[08:35 | 07:44 08:25-08:47/22 06:27 | 05:29 | 0S:04 | 05:26 07:08 | 0801 07:50 | 0840
1648 | 17:48 2034 (2126 |89 (24 1941|1830 16:32 11614
190833 [07:42 08:26-08:47/21 06:25 | 05:27 | 0S:04 | 0527 07:10 | 06:02 09:02-09:12/10 | 08:00 | 08:40
1649 | 17:48 20:36 (2128 [22:00 | 21:46 1939 [18:28 16:31 116:14
00832 |07:40 0B:26-08:45/19 06:23 | 05:26 | 0304 0528 07:11 08:38-09:1/15 | 08:02 | 8241
1651|1150 20:38  |21:29 (2200 | 2144 1926 16:20 | 16214
2010831 |07:37 08:27:08:44/17 06:20 | 0524 [ 05:04 | 0530 07:13 08:5709:1518 | 08:03 | 08:42
|16:53  [17:82 | 2040 2031 |22:00 | 2143 119:34 116228 | 1618
22|08:30 | 07:35 00:29-06:42/13 10618 {0523 10504 | 05:31 107:15 08:56-09:1519 | 08:05 | 08:42
11655 | 1754 12041 j2032 (201 |4 11931 1 116:27 | 16:45
23|08:20 | 07:33 08:3208:3977 055 | 05:22 |05:04 | 0533 07:16 0B:55-09:16/21 | 08:07 | 08:43
165 | 17:56 2043|2134 (20 | 2140 19:29 116:26 | 16:16
240827 |o7m 05:14 | 05:20 | 05:05 | 05:34 07:18 08:5409:47/23 | 08:09 | 06:43
16:58 | 17:58 2045 2135|201 (2439 1926 : 116:25 | 16:16
s oa:26 | 07:29 0612 {0519 |05:05 | 0536 07:20 113 07:54-08:17/23 | 08:10 1 08:43
17:00 | 18:00 0047 |21:36 (2201|2437 19:24 115 116:24 116:17
(0825 |07:27 06:00 | 05:18 | 054 05:37 07:2 | 07:15 07:5308117724 | 08:12 | 08:44
17:00 | 18:02 48 |21:38 |01 |36 19:22 |17 116:23 | 16:48
7(om23 074 06:08 |05:17 | 0S:06 0539 0723 | 07:47 07:53-08:17/24 | 08:14 | 044
17:04 | 18:03 20:50  |21:39 220|234 19:18 |17 1 16:22 1 16:19
M |om2 |onR2 06:05 | 05:16 | 05:06 | 05:40 07:25 | 07:13 07:5308:17724 | 08:15 | 0644
17:06 | 18:05 205 (240 (201|233 19:17 | 1709 11621 | 16:19
29 | 08:20 06:03 | 0515 | 05:07 | 05:42 07:27 | 07:21 07:54-08:16722 | 08:17 | 0844
17:08 20054 |42 200 |23 19:14 | 1720 116:20 1 16:20
30 | 08:19 0601|054 | 05:07 | 0543 07:29 | 07:23 07:54-08:26/22 | 08:18 | 0044
17:09 2056 |2143 2200|2130 1902 |17:05 | 16:18 | 16221
3 | 06:17 05:13 05:45 07:25 07:55-08:15/20 | | 084
1711 T1:44 21:28 17:03 | | 16:22
75 418 430 505 508 | 382 330 1262 1236
Anzshi Minuten me Schatten 0 307 (] 0 0 265 50 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergeg (: it wie Bezugsjahr):
Tag Im Monat Sonnenaufgang  (SS:MM) kt (S5:MM) -2 (55:MM) ! mit
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) fang-Zeitpunkt (SS:MM) mit

WIndPRO 4.2.285 | EMD International A/S, Tal, +45 96 35 44 44, www.omd ok, windprodlemd.dk
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Wind

Pt
2306_Papenburg

SHADOW - Kalender pro WEA
Berechnung: GB WEA: 13 - W13
Annahmen fiir Schattenwurfberechnung

10834 0616 70
1623 1o w07
2| 08:44 o814 oris
1625 1715 18:09
30854 0812 0715
1626 17:17 s
4| 00e4 o811 %1y
1627 1719 18:
5| 084 0809 oz
1628 7 18:15
6|08} 08:07 a7.08
1629 122 1017
7| 0843 08:05 07,06
16:31 1725 18:18
80842 08:03 o704
1632 1727 18:20
90802 oe.02 oo
1633 1725 n22
10 | 08:41 08:00 05,59
1635 7n 1824
1n 07:58 0657
1636 17:33 18:26
08:50 07:56 0654
16:38 17:35 1828
13| 08:39 07:54 06:52
1633 17:37 18:30
14| 06:3% 0752 06:50
1691 1139 1831
15 | 08:37 06:47
164 17:40 1833

160836  |0748 | 0645

170835 0746 (062
1646 17:44 18:37
18 0744 5.4
1630 1796 18:3

1748 18
0 07:40 06:35
17:50 ®»ae
2 07:37 06:33
1752 184
z 0735 06:31
1754 18:46
3 07:33 06:28
17:56 18:48
M 0731 05.26
17:58 19
3 0729 0523
18.00 18:51
2% 07:26 05:21
1802 18:53
z 24 06:19
1803 18:55
= 07:22 06:16
1805 18:57
2 014
1958
x orn
2000
n | 97:09
| 2:02

= 13%7

Sonnenschemnstunden
Arzahl Mnuten mit Schatten

Liswriziertnr Acromnder:

I17-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian

.gloy@i17-wind.de

Serachnet:
23.03.2026 16:40/4.2.285

Sonr heinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]

Jan Feb Mar Apr Mai Jun Jul

Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe

324 461 479 756 524 404 599 1,211 1,355 942 827 582 8462
Siartwindosschwindiokeas + A 4 :

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

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

rtwindg: aus L

| Aprit 1Mal [Juni 13ul | August | Septamber
07:07 05:59 19:51-20:03/12 | OS2 05:08 05:46 0633 19:41-19:34/13
20:04 20:57 045 0 2125 o2
0704 0557 19:53-20018 o311 05 05:90 19:42-19:519
20:06 20:59 47 2.0 24 119
(2623 05:55 05:10 09:10
20:07 21:01 148 2159 223
0659 05:09 05:10 05:51
20:09 203 PR 2459 211
0657 05:58 05:68 o511 B
011 U0 n:so 2:58 2119
06:5% 0508 0512 55
013 2:06 as1 21:58 247
08:57 07 05:1) 05
2015 2:08 as as7 21415
06:50 0546 05:06 0514 05:58
8.6 .09 uns3 2% 2143
06:48 3 0%.06 05:1%
208 111 A:A 256 2111
06:45 19:44-19:539 0542 05:05 05:16 06:01
030 113 n:;ss 2:55 2108
0641 19:41-13:54/11 0508 05:17 06:03 20:01-20:11/10
202 2:15 21155 254 7
0641 19:39-19:56/17 | 0%:39 05:05 05:13 19:50-20012/13
2.1 Q.16 1% 2153
06:38 19.38-19:58/20 | 05:37 05:04 05:19 19:57-2014/17
2038 A:18 257 pi e
06:36 1937-20:00/23 0508 05: 19:56-20:14/10
b2 2130 R:57 251
06: M 1936-20:01/25 | 05:34 05:04 0522 19:55-20:15/20
209 un pit- ] pit)
0537 19:36-20:0327 | 05:32 0504 0523 19:53-20016/23
20:31 223 pi 8] 2149
0529 1935200530 0509 05:29 19:50-20:16726
2032 14 s 148
06:27 15:35-20.07/32 | 05:29 05:04 05:26 1947201629
2034 21:26 21159 2147
06:25 10362000/ | 0527 05:04 0527 1944200901
20:3% 3.7 2:00 2146 51
06:2) 19:36-20:110/34 05:04 28 0618 19432016733
20:38 W29 2:00 Pl 2043
06:20 1935-20:10/35 | 054 05:04 05:30 06:20 19:42-20:15/33
209 an pra ] 19 20:46
06:18 1%:36-20:1034 | 05:3 05:04 05:31 06:22 19:40-30:14/34
0:41 pits a0 aa 20:
05:16 15:37-20:110/33 | 05:22 05:04 05:33 06,23 19:40-20114/34
n4a 2133 2:01 2149 20:
06:14 19.30-20:4Q/31 | 0520 05.05 05 06:25 19:39-20:12/33
20:45 2135 2:01 A9 20450
05612 19:41-2000/29 05:05 0536 06:27 19:38-20.09/31
W47 U:3% 2.0 N3 2038
05:10 18-44-20:09/26 | 05:48 0505 05:37 06:29 19:38-20.07/20
204 2:38 wo 2035
08:08 19:96-20:08722 | 05:17 05:08 0630 18:37-20:04/27
0% 239 2 2033
06:05 1948-20:08/20 | 05:16 508 0540 06:32 19:38-Mn03/725
3T 21:40 2:01 133 2031
06:0) 19:48-20.08/18 | 0%:15 os.07 s 0604 19:38-200U/3
W04 a2 2:00 2431 a:28
06:01 19:49-20.0516 | 0514 05:07 05:4) 06:35 19:38-19:58/20
WsE 43 p2i] AN 20:26
05:45 06:37 19:35-19:54/17
2:44 21:29 204
418 450 505 So8 &7 382
525 ] 0 0 58 2
Matrix wiedergegeben ( it wie Bezugsjahr):
kt (SS:MM) g-Z4 (55:MM) de/! mit
Zeitpunkt (SS:MM) fang punkt (S5:MM) mit

WIndPRO 4.2.285 | EMD International A/S, Tal, +45 96 35 44 44, www.omd ok, windprodlemd.dk

117-SCHATTEN-2026-043
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Schattenwurf-Immissionsgutachten Windpark Papenburg Il / Deutschland

077 2820
17:01 1610
07:28 o821
16:59 16:18
07:30 0821
16:57 1617
o 08:24
16:55 1616
07:34
16:53 1616
07:36 8
16:52 1615
07:38 08-20
16:50 16:15
07:40 08:2%
1698 16:14
0742 1
16:46 16:14
07:43 .
16:45 16:14
07 o8
16:43 1614
07:47 foS )
1641 1613
07:49 08:35
1640 16:13
07:51 o036
16:38 16:1)
53 0837
16:37 161
07:55 0638
1635 16:1)
07:56 K
16:34 16:14
07:58 08:490
1632 1614
08:00 0840
1601 1614
02 0841
1630 164
0e:03 284
16:26 1615
08:05 wa
16:27 1615
08:07
1626 16:16
08:09 (2]
16:25 1616
10
16:29 16:17
0812 0844
16:23 16:10
0814 84
1622 1619
08:15 2844
16:21 1619
.17 004
16:20 1620
08:18 00:44
1618 162
284
162
82 23
0 (]
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Wind

et Liswnziertnr Acvennder:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender pro WEA

Berechnung: GB WEA: 14 - W14 e S & 5
o Sonr heinwahrscheinlichkeit ttlers tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung prlggssloglivind Mai Jun Jul Aug A -
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star geschwindigkeit: Startwindg aus Leistungskennlinie
|Januar | Februar |Marz | April | Mai | Juni
1| 08:44 10:04-10:15/11 | 08:15 | 07;20 | 07:07 | 05:59 20:05-20:14/9 | 05:12 19:55-20:49/54
| 16:23 |17:13 | 18:07 | 20004 | 20:57 | 21:45
2| 08:44 10:05-10:15/10 |08:14 | 07:17 | 07:04 | 05:57 20:01-20:17/16 | 05:11 19:56-20:50/54
| 16:25 [17:15 | 18:09 | 20:06 | 20:59 | 21:47
3| 08:44 10:07-10:14/7 | 08:12 | 07:15 | 07:02 | 05:55 19:59-20:20/21 | 05:10 19:56-20:49/53
| 16:26 | 17:17 | 18:11 | 20:07 | 21:01 | 21:48
4| 08:44 10:09-10:12/3 | 08:10 | 07:13 | 06:59 | 05:53 19:58-20:22/24 | 05:09 19:57-20:49/52
| 16:27 | 17:19 | 18:13 | 20:09 | 21:03 | 21:49
5 08:43 | 08:09 | 07:11 | 06:57 | 05:51 19:56-20:23/27 | 05:08 19:58-20:50/52
| 16:28 [17:21 | 18:15 | 20:11 | 21:04 | 21:50
6 | 08:43 | 08:07 | 07:08 | 06:55 | 05:49 19:54-20:26/32 | 05:08 19:58-20:50/52
| 16:29 117:23 | 18:17 | 20:13 | 21:06 | 21:51
7| 08:43 | 08:05 07:06 | 06:52 | 05:48 19:53-20:28/35 | 05:07 19:59-20:50/51
| 16:31 | 17:25 18:18 | 20:15 | 21:08 | 21:52
8 | 08:42 | 08:03 07:04 | 06:50 | 05:46 19:53-20:30/37 | 05:;06 19:59-20:50/51
| 16:32 | 17:27 18:20 | 20:16 | 21:09 | 21:53
9 | 08:42 | 08:01 07:01 | 0648 | 05:44 19:52-20:31/39 | 05:06 20:01-20:51/50
| 16:33 | 17:29 | 18:22 | 20:18 | 21:11 | 21:54
10 | 08:41 | 08:00 | 06:59 | 06:45 | 05:42 19:51-20:32/41 | 05:05 20:01-20:50/49
| 16:35 117:31 | 18:24 | 20:20 | 21:13 | 21:55
11 | 08:40 | 07:58 06:57 | 06:43 | 05:40 19:51-20:33/42 | 05:05 20:02-20:51/49
| 16:36 | 17:33 18:26 | 20:22 | 21:35 | 21:55
12 | 08:40 | 07:56 06:54 | 06:41 | 05:39 19:50-20:35/45 | 05:05 20:02-20:51/49
| 16:38 | 17:35 18:28 | 20:23 | 21:16 | 21:56
13 | 08:39 | 07:54 06:52 | 06:38 | 05:37 19:51-20:38/47 | 05:04 20:02-20:51/49
| 16:39 |17:37 | 18:30 | 20:25 | 21:18 | 21:57
14| 08:38 | 07:52 | 06:50 | 06:36 | 05:35 19:50-20:39/49 | 05:04 20:03-20:51/48
| 16:41 | 17:38 18:31 | 20:27 | 21:19 | 21:57
15 | 08:37 | 07:50 06:47 | 06:34 | 05:34 19:50-20:41/51 | 05:04 20:04-20:51/47
| 16:43 | 17:40 18:33 | 20:29 | 21:21 | 21:58
16 | 08:36 | 07:48 06:45 | 06:32 | 05:32 19:50-20:41/51 | 05:04 20:04-20:51/47
| 16:44 | 17:42 18:35 | 20:31 | 21:23 | 21:58
17 | 08:35 |07:46 | 06:42 | 06:29 | 05:30 19:50-20:43/53 | 05:04 20:05-20:51/46
| 16:46 | 17:44 | 18:37 | 20:32 | 21:24 | 21:59
18 | 08:34 | 07:44 | 06:40 | 06:27 | 05:29 19:50-20:43/53 | 05:04 20:05-20:51/46
| 16:48 | 17:46 | 18:39 | 20:34 | 21:26 | 21:59
19 | 08:33 | 07:42 | 06:38 | 06:25 | 05:27 19:50-20:44/54 | 05:04 20:06-20:52/46
| 16:49 |17:48 | 18:40 | 20:36 | 21:27 | 22:00
20 | 08:32 |07:39 | 06:35 | 06:23 | 05:26 19:50-20:45/55 | 05:04 20:06-20:52/46
| 16:51 |17:50 | 18:42 | 20:38 | 21:29 | 22:00
21| 08:31 | 07:37 | 06:33 | 06:20 | 05:24 19:50-20:45/55 | 05:04 20:07-20:53/46
| 16:53 | 17:52 | 18:44 | 20:40 | 21:30 | 22:00
22 | 08:30 | 07:35 | 06:30 | 06:18 | 05:23 19:50-20:45/55 | 05:04 20:07-20:53/46
| 16:55 |17:54 | 18146 | 20:41 | 21:32 | 22:01
23| 08:29 107:33 | 06:28 | 06:16 | 05:22 19:51-20:46/55 | 05:04 20:07-20:53/46
| 16:56 |17:56 | 18:48 | 20:43 | 21:33 | 22:01
24 | 08:27 |07:31 | 06:26 | 06:14 | 05:20 19:51-20:47/56 | 05:04 20:06-20:53/47
| 16:58 |17:58 | 18:49 | 20:45 | 21:35 | 22:01
25 | 08:26 107:29 | 06:23 | 06:12 | 05:19 19:52-20:47/55 | 05:05 20:07-20:53/46
| 17:00 | 18:00 | 18:51 | 20:47 | 21:36 | 22:01
26 | 08:25 | 07:26 | 06:21 | 06:10 | 05:18 19:52-20:48/56 | 05:05 20:07-20:53/46
| 17:02 |18:02 | 18:53 | 20:48 | 21:38 | 22:01
27| 08:23 [07:24 | 06:19 | 06:07 | 05:47 19:53-20:48/55 | 05:06 20:07-20:54/47
| 17:04 | 18:03 | 18:55 | 20:50 | 21:39 | 22:01
28 | 08:22 | 07:22 | 06:16 | 06:05 | 05:16 19:53-20:48/55 | 05:06 20:06-20:54/48
| 17:06 | 18:05 | 18:57 | 20:52 | 21:40 | 22:01
29 | 08:20 | | 07:14 | 06:03 | 05:15 19:54-20:48/54 | 05:07 20:07-20:54/47
| 17:08 | | 19:58 | 20:54 | 2142 | 22:00
30 | 08:19 | | 07:11 | 06:01 | 05:13 19:54-20:48/54 | 05:07 20:06-20:54/48
| 17:09 | | 20:00 | 20:55 | 21:43 | 22:00
31| 08:17 | | 07:09 | | 05:13 19:54-20:49/55 |
| 17:11 | |20:02 | | 21:44 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 450 | 505
Anzahl Minuten mit Schatten 31 0 0 0 1386 1458
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag Im Monat Sonnenaufgang  (SS:MM) (SS:MM) Zeitp (55:MM) de/Mi mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) fang-Zeitpunkt (S5:MM) de/! mit
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 108 WlﬂdPRU.
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Wind

Liswriziertnr Acromnder:

et

I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

penburg

2306_Pa

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:

23.03.2026 16:40/4.2.285

Aug Sep Okt Nov Dez

Jul

seinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]

\

Mar Apr Mai Jun

"

Jan Feb

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor

e

GB WEA: 14 - W14

Annahmen fiir Schattenwurfberechnung

SHADOW - Kalender pro WEA

Berechnung

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

329 461 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

9

" sus Lei

!

Startwindi

P St e

Star

b5 222 %2288 888 8888882324823
A o A R i
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B F 8 FF 2338888 &G G 8 4 8 885838
5 88 8% 28R 388 388 83 838 8 88 8388 888 3% S
SEREDER AL EEEE DR R PR R P A My R b R b R A L E R R b S LR T R e 2]
mmmmmmmmmwmmmwmwwwmwmwmwmwmwwmwwmwmmmmmmmwwwmwwwmmmwmwmmwwmmmmm
o
v s S P PR R PR R PR R R R PR E R R b R B
SRR S e S R S e e R e e S e SR e S e D80S 8RB0 Re8S82888L38888, m
o
LR LR P PP R R S e R R b P L EEE LR R bR b bbb b
wwwmwm.o/www.o/mww.mmwwwwwwwmwmwwmmwwwwwwwmwmmwwmmwwwwnmuwnwnmuwuwum
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Matrix wi

A&

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

mit Schatten

mit

(55:MM)
kt (SS:MM)

L) P

(55:MM)
Kt (SS:MM)

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

windrnu.

23.03.2026 16:50 / 109

WNdPRO 4.2.285 | EMD International A/S, Tal. +45 96 35 44 44, www.emd ok, windpro@emd. dk
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Wind

Pt
2306_Papenburg

SHADOW - Kalender pro WEA
Berechnung: GB WEA: 15 - W16
Annahmen fiir Schattenwurfberechnung

10834 0835
1623 17
2| 08:44 o814
1625 1715
30854 0812
1626 1707
4] 08:44 08:10
1627 1719
5| 084
1628 7
6|oe)
16229 122
7| 0843
16:31 1725
80842
1632 17:27
90802 08.02
1633 1725
10 | 08:41 08:00
1635 7n
1n 07:58
1636 17:33
08:50 07:56
16:38 17:35
13| 08:39 07:54
1633 17:37
14| 06:3% 0752
1691 17:38
15 | 08:37
164 1740
16 | 08:36 07:48
1644 179
17 | 08:35 7:4%
1646 17:44
18 | 08:34
1630 1796
19 | 08:33 0
1699 17498
0 07:3%
17:50
2 07:37
17:52
z 0735
1754
3 07:32
17:56
M 0731
17:58
3 0729
18.00
2% 07:26
1802
z 0724
1803
= 07:22
1805
2
x | o8
31 | 0817
1711
Sonnenschemnstunden | 254 =
Anzahl Mawten mit Schatten 0

o

0657

S§5§53555
BabpuibReR

0545

18:55
06:16
0r14
1958
orn

00
o709
x:02
»7

Liswriziertnr Acromnder:

I17-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Serachnet:
23.03.2026 16:40/4.2.285

heinwahrscheinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]

e,
sonr

Jan Feb Mar Apr Mai Jun Jul Aug Sep
1.36 2.51 3.14 511 6,79 548 564 5.50 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe

Okt Nov Dez

rt

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

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

aus L

|Apeit IMai (Juni el |Septamber
707 1310193424 10559 |05 | 05:08 19:07-15:47/40
2004 2057 |4 |20
004 1900193728 |05:57  [O0%11 | 0509 19:05-19:46/41
2006 205 |nw |20
0702 19:08-19:3901 (0555 [0540 | 0540 19051945140
20:07 10 2148 pit-]
0659 19:07-1040/33 | 0553 09 | 0510 19:03-19:4/40
2009 203 [ (A 4
06:57 19.06-19:4/3 (0551  |05:68 | 0511 19.03-19:42/3%
2011 04 |20 |28
0655 13:06-19:44/38 | 0548  |0S08 | 0512 19:02-19:40/38
2013 o6 s |2s8 10
0652 1907184602 | 05490 | 0507 13 19:01-19:37736
20015 A08  |As2  |awsy 7
0650 19061946/ 0546  [0506 | 0544 19:01-19:3524
2016 09 |20S3 (2%
06:48 1%:07-19:47/40 | 0544 05,06 05:1% 19:02-19:3331
2018 I N T P
0645 19.07-19:98/41 0542 [0S0 | 0516 19.01-19:30/28
2020 A1) |nss | ass
06:43 13:07-19:47/40 | 08 0508 05:17 19:02-19:27/2%
202 45 |15 (2154
06:41 18:09-19:4708 [0S0 |D505 |08 19:03-19:25722
2:23 a6 |86 |28
06:38 19:11-1947/36 | 0537 05:04 05:19 1903192019
20:25 PIET NPT R Pt ]
0636 19:14-1947/33 (0535 | 0508 {0521 19:05-19:2015
00 249 [u85  |am 5
0634 1916-0946%0 |0534 [0S0 | 052 07:00 19:08-49:1779
20:2% nn nise pit-) 48
0632 13:18.19:4628 0532 | 0S4 {0513
2031 21 |88 |24
06:29 19:20-19:4525 10530  [0508 | 0524
20:32 2124 |05 |48
06:27 1921194423 10529  |DS04 | 05:26
234 M |28 |27
0635 1922104321 0527 | 0504 |05
2036 A7 (200 |24
0623 19:2315:4219 0528 [ 0S:04 28
2038 129 |22:00 2048
06:20 19:24-1938/14 | 0524 | 05:04 06:20 19:3-19419
20:40 am | 204
06:10 197719350 |05 | 0504 05:27 19:28-19:44/16
20:41 un a0 2004
06:16 052 05:04 05:23 19:27-1345/18 o
2043 133 |20 04 :
06:14 0520 | 05.05 0625 1926194722 | O7:
2045 2 2:01 09 2
06:12 0519 | 0505 0627 1923194024 | O7:
2047 A6 |20 2030 :
06-10 05:18 0508 06:29 19:22-19-40/26 B
20:48 u3 o 205 10
06:98 0517 | 0508 0630 1912199828 | 07:23
20050 u»  |jan 2033 19:19
18:18-1824/8 0605 536 o506 06:32 19:18-1944/3¢ | 072§
2052 A4 |20 23 19:17
1905193018 | 0603 0505 | 08.07 064 1915154033 | 022
2054 R | 2w 20:28 19:14
19121931019 | 061 0514 | 05:07 0635 191110473 | 0728
20:56 143 |20 2026 LN
191118321 a5:1) 06:37 19:08-19:47/38
2144 2.4
418 450 £ 57 382
] bt 0 m 3
gegeben (! it wie Bezugsjahr):
g-2: (55:MM) de/ mit
1g-Zeitpunkt (SS:MM) mit

WIndPRO 4.2.285 | EMD International A/S, Tal, +45 96 35 44 44, www.omd ok, windprodlemd.dk
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324 461 479 756 524 404 599 1,211 1,355 942 827 582 8462
Startwindgeschwindiokei 4 s 3 i |

07:30 077 2820
19:10 17:01 16:10
07:28 o821
16:59 16:18
07:30 0821
16:57 1617
o 08:24
16:55 1616
07:34
16:53 1616
07:36 8
16:52 1615
07:38 08-20
16:50 16:15
07:40 08:2%
1698 16:14
0742 1
16:46 16:14
07:43 .
16:45 16:14
07 o8
16:43 1614
07:47 foS )
1641 1613
07:49 08:35
1640 16:13
07:51 o036
16:38 16:1)
53 0837
16:37 161
07:55 0638
1635 16:1)
07:56 0y
16:34 16:14
07:58 09:33
1632 1614
08:00 0840
1601 1614
02 0841
1630 16:14
0e-03 2841
16:26 1615
08:05 wa
16:27 1615
08:07
1626 16:16
08:09 (2]
16:25 1616
10
16:29 16:17
0812 0844
16:23 16:10
0814 84
1622 1619
08:15 2844
16:21 1619
.17 004
16:20 1620
08:18 00:44
1618 162
284
162
82 23
0 (]

windpnn.

Seite 151 von 172



Wind

Pt
2306_Papenburg

SHADOW - Kalender pro WEA

Berechnung: GB WEA: 16 - W17
Annahmen fiir Schattenwurfberechnung

| 16:27
5 | 08:43

Anzahl Minuten mit Schatten

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

0

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

0

e el \
Sonr

Liswriziertnr Acromnder:

I117-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

Jan

Feb Mar Apr Mai Jun

Jul

heinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
329 461 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star geschwindigkeit: Startwindgeschw. aus Lei nlinie
| April | Mai |3uni
| 07:20 | 07:07 18:30-19:26/56 | 05:59 | 05:12 20:47-21:11/24
| 18:07 | 20:04 | 20:57 | 21:45
| 07:17 | 07:04 18:29-19:27/58 | 05:57 | 05:11 20:47-21:12/25
| 18:09 | 20:06 | 20:59 | 21:47
| 07:15 | 07:02 18:30-19:28/58 | 05:55 | 05:10 20:47-21:12/25
| 18:11 | 20:07 | 21:01 | 21:48
| 07:13 | 06:59 18:30-19:29/59 | 05:53 | 05:09 20:46-21:12/26
| 18:13 | 20:09 | 21:02 | 21:49
| 07:11 | 06:57 18:30-19:29/59 | 05:51 | 05:08 20:47-21:13/26
| 18:15 | 20:11 | 21:04 | 21:50
| 07:08 | 06:55 18:31-19:30/59 | 05:49 | 05:08 20:46-21:13/27
| 18:17 | 20:13 | 21:06 | 23:51
| 07:06 | 06:52 18:32-19:31/59 | 05:48 | 05:07 20:47-21:14/27
| 18:18 | 20:15 | 21:08 | 21:52
| 07:04 | 06:50 18:32-19:30/58 | 05:46 | 05:06 20:46-21:14/28
| 18:20 | 20:16 | 21:09 | 21:53
| 07:01 | 06:48 18:34-19:30/56 | 05:44 | 05:06 20:46-21:15/29
| 18:22 | 20:18 | 21:11 | 21:54
| 06:59 | 06:45 18:36-19:30/54 | 05:42 | 05:05 20:46-21:15/29
| 18:24 | 20:20 | 21:13 | 21:54
| 06:57 | 06:43 18:37-19:29/52 | 05:40 | 05:05 20:46-21:15/29
| 18:26 | 20:22 | 21:14 | 21:55
| 06:54 | 06:41 18:42-19:29/47 | 05:39 | 05:05 20:47-21:16/29
| 18:28 | 20:23 | 21:16 | 21:56
| 06:52 | 06:38 18:46-19:29/43 | 05:37 | 05:04 20:47-21:16/29
| 18:30 | 20:25 | 21:18 | 21:57
| 06:50 | 06:36 18:47-19:29/42 | 05:35 | 05:04 20:46-21:16/30
| 18:31 | 20:27 | 21:19 | 21:57
| 06:47 | 06:34 18:48-19:27/39 | 05:34 | 05:04 20:47-21:16/29
| 18:33 | 20:29 | 21:21 | 21:58
| 06:45 | 06:32 18:49-19:27/38 | 05:32 | 05:04 20:47-21:16/29
| 18:35 | 20:31 | 21:23 | 21:58
| 06:42 | 06:29 18:50-19:26/36 | 05:30 | 05:04 20:47-21:17/30
| 18:37 | 20:32 | 21:24 | 21:59
| 06:40 | 06:27 18:50-19:25/35 | 05:29 | 05:04 20:47-21:17/30
| 18:39 | 20:34 | 21:26 | 21:59
| 06:38 17:46-18:00/14 | 06:25 18:51-19:24/33 | 05:27 | 05:04 20:47-21:17/30
| 18:40 | 20:36 | 21:27 | 22:00
| 06:35 17:42-18:03/21 | 06:23 18:53-19:23/30 | 05:26 | 05:04 20:47-21:17/30
| 18:42 | 20:38 | 21:29 | 22:00
| 06:33 17:40-18:05/25 | 06:20 18:53-19:20/27 | 05:24 | 05:04 20:48-21:18/30
| 18:44 | 20:40 | 21:30 | 22:00
| 06:30 17:38-18:07/29 | 06:18 18:55-19:18/23 | 05:23 | 05:04 20:48-21:18/30
| 18:46 | 20:41 | 21:32 | 22:01
| 06:28 17:36-18:07/31 | 0616 18:57-19:16/19 | 05:22 | 05:04 20:48-21:18/30
| 18:48 | 20:43 | 21:33 | 22:01
| 06:26 17:35-18:08/33 | 06:14 19:01-19:11/10 | 05:20 | 05:05 20:48-21:18/30
| 18:49 | 20:45 | 21:35 | 22:01
| 06:23 17:33-18:12/39 | 06:12 | 05:19 20:54-21:01/7 | 05:05 20:45-21:19/30
| 18:51 | 20:47 | 21:36 | 22:01
| 06:21 17:32-18:15/43 | 06:10 | 05:18 20:52-21:04/12 | 05:05 20:49-21:19/30
| 18:53 | 20:48 | 21:38 | 22:01
| 06:19 17:32-18:18/46 | 06:07 | 05:17 20:50-21:06/16 | 05:06 20:50-21:19/29
| 18:55 | 20:50 | 21:39 | 22:01
| 06:16 17:31-18:18/47 | 06:05 | 05:16 20:49-21:08/19 | 05:06 20:49-21:19/30
| 18:57 | 20:52 | 21:40 | 22:01
| 07:14 18:31-19:20/43 | 06:03 | 05:15 20:49-21:09/20 | 05:07 20:50-21:20/30
| 19:58 | 20:54 | 21:42 | 22:00
| 07:11 18:30-19:20/50 | 06:01 | 05:14 20:48-21:09/21 | 05:07 20:50-21:19/29
| 20:00 | 20:55 | 21:43 | 22:00
| 07:09 18:30-19:23/53 | | 05:13 20:47-21:10/23 |
| 20:02 | | 21:44 |
| 367 | 418 | 490 | 505
480 1050 118 859
Matrix wiedergeg (: it wie Bezugsjahr):
(55:MM) g-Zeitpunkt (5S:MM) de/Mi mit Schatten

Zeitpunkt (SS:MM) fang-Zeitpunkt (S5:MM) de/! mit

WIndPRO 4.2.285 | EMD International A/S, Tel, +45 96 35 44 44, www.emd ik, witdpro@emd. ok
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Wind

et Liswnziertnr Acvennder:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender pro WEA

Berechnung: GB WEA: 16 - W17

: Sonnenscheinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung Jan Feb Mir Apr Mai Jun i Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 52_1 404 599 1,211 1,355 942 827 582 8,462

Star geschwindig! rt g aus Leistungskennlinie
[Jufi | August |Sep | I bey
1| 05:08 20:50-21:20/30 | 05:46 | 06:39 18:37-19:29/52 | 07:30 | 07:27 | 08:20
| 22:00 | 21:26 | 20:21 |19:10 | 17:01 | 16:18
2| 05:09 20:51-21:20/29 | 05:48 | 06:40 1B:34-19:28/54 | 07:32 | 07:28 | 08:21
| 22:00 | 21:24 | 20:19 | 19:07 | 16:59 | 16:18
3| 05:09 20:51-21:19/28 | 05:50 | 06:42 18:32-19:28/56 | 07:34 | 07:30 | 08:23
| 21:59 | 21:23 | 20:17 19:05 | 16:57 | 16:17
4| 05:10 20:51-21:20/29 | 05:51 | 06:44 18:29-19:27/58 | 07:35 07:32 | 08:24
| 21:59 | 21:21 | 20:14 | 19:02 16:55 | 16:16
5 0S:11 20:52-21:20/28 | 05:53 | 06:46 18:28-19:27/59 | 07:37 07:34 | 08:26
| 21:58 | 21:19 | 20:12 | 19:00 16:53 | 16:16
6| 05:12 20:52-21:20/28 | 05:55 | 06:47 18:27-19:26/59 | 07:39 07:36 | 08:27
| 21:58 | 21:17 | 20:10 |18:58 | 16:52 | 16:15
7 | 05:13 20:53-21:20/27 | 05:56 | 06:49 18:25-19:24/59 | 07:41 | 07:38 | 08:28
| 21:57 | 21:15 | 20:07 | 18:55 16:50 | 16:15
8| 05:14 20:53-21:20/27 | 05:58 | 06:51 1B:24-19:23/59 | 07:43 07:40 | 08:29
| 21:56 | 21:13 | 20:05 | 18:53 1648 | 16:14
9| 05:15 20:54-21:20/26 | 06:00 | 06:52 18:24-19:22/S8 | 07:44 07:42 | 08:31
| 21:56 | 21:11 | 20:03 | 18:51 16:46 | 16:14
10 | 05:16 20:54-21:20/26 | 06:01 | 06:54 18:22-19:20/58 | 07:46 | 07:43 | 08:32
| 21:55 | 21:09 | 20:00 | 18:48 | 16:45 | 16:14
11| 05:17 20:55-21:19/24 | 06:03 | 06:56 18:22-19:18/56 | 07:48 07:45 | 08:33
| 21:54 | 21:07 | 19:58 | 18:46 16:43 | 16:14
12 | 05:18 20:55-21:19/24 | 06:05 | 06:58 18:22-19:16/54 | 07:50 07:47 | 08:34
| 21:53 | 21:05 | 19:55 | 18:44 16141 | 16:13
13 | 05:19 20:56-21:18/22 | 06:06 | 06:59 18:21-19:12/51 | 07:51 07:49 | 08:35
| 21:52 | 21:03 | 19:53 |18:41 | 16:40 | 16:13
14 | 05:21 20:57-21:18/21 | 06:08 | 07:01 18:21-19:10/49 | 07:53 | 07:51 | 08:36
| 23:51 | 21:01 | 19:51 |18:39 | 16:38 | 16:13
15 | 05:22 20:58-21:17/19 | 06:10 | 07:03 18:21-19:09/48 | 07:55 | 07:53 | 08:37
| 21:50 | 20:59 | 19:48 | 18:37 | 16:37 | 16:13
16 | 05:23 20:58-21:15/17 | 06:11 | 07:04 18:20-19:06/46 | 07:57 |07:54 | 08:38
| 21:49 | 20:57 | 19:46 |18:35 | 16:35 | 16:13
17 | 05:24 21:00-21:14/14 | 06:13 | 07:06 18:21-19:04/43 |07:59 | 07:56 | 08:39
| 21:48 | 20:55 | 19:43 118:32 [ 16:34 | 16:14
18 | 05:26 21:02-21:12/10 | 06:15 | 07:08 18:21-19:01/40 | 08:01 | 07:58 | 08:39
| 21:47 | 20:53 | 19:41 |18:30 |16:32 | 16:14
19 | 05:27 21:05-21:08/3 | 06:17 19:06-19:18/12 | 07:09 18:21-18:55/34 | 08:02 | 08:00 | 08:40
| 21:46 | 20:51 | 19:38 |18:28 | 16:31 | 16:14
20 | 05:28 | 06:18 19:02-19:22/20 | 07:11 1B:22-18:54/32 | 08:04 | 08:02 | 08:41
| 21:44 | 20:49 | 19:36 118:26 | 1&:30 | 16:14
21| 05:30 | 06:20 19:00-19:24/24 | 07:13 18:23-18:53/30 | 08:06 | 08:03 | 08:41
| 21:43 | 20:46 | 19:34 | 18:24 | 16:28 | 16:15
22| 05:31 | 06:22 18:58-19:25/27 | 07:15 18:24-18:50/26 | 08:08 | 08:05 | 08:42
| 21:42 | 20:44 | 19:31 | 18:21 | 16:27 | 16:15
23| 05:33 | 06:23 18:56-19:27/31 | 07:16 18:26-18:48/22 | 08:10 | 08:07 | 08:42
| 21:40 | 20:42 | 19:29 |18:19 | 16:26 | 16:16
24| 05:34 | 06:25 18:55-19:28/33 | 07:18 18:28-18:45/17 | 08:12 | 08:09 | 08:43
| 21:39 | 20:40 | 19:26 | 18:47 | 16:25 | 16:16
25 | 05:36 | 06:27 18:53-19:28/35 | 07:20 18:33-18:40/7 | 07:13 | 08:10 | 08:43
| 21:37 | 20:38 | 19:24 |17:15 | 16:24 | 16:17
26 | 05:37 | 06:28 18:52-19:29/37 | 07:22 |07:15 | 08112 | 08:44
| 21:36 | 20:35 | 19:22 117:13 | 16:23 | 16:18
27| 05:39 | 06:30 18:51-19:29/38 | 07:23 |07:17 | 08:14 | 08:44
| 21:34 | 20:33 | 19:19 |17:11 | 16:22 | 16:19
28 | 05:40 | 06:32 18:49-19:29/40 | 07:25 | 07:19 | 08:15 | 08:44
| 21:33 | 20:31 | 19:17 117:09  |16:21 | 16:19
29 | 05:42 | 06:34 18:48-19:30/42 | 07:27 | 07:21 | 08:17 | 08:44
| 21:31 | 20:28 | 19:14 117:07 | 1620 | 16:20
30 | 05:43 | 06:35 18:46-19:29/43 | 07:28 |07:23 | 08:18 | 08:44
| 21:29 | 20:26 | 19:12 | 17:05 | 16:19 | 16:21
31 | 05:45 | 06:37 18:41-19:29/48 | |07:25 | | 08:44
| 21:28 | 20:24 | 117:03 | | 16:22
Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
Anzahl Minuten mit Schatten 432 430 127 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag Im Monat Sonnenaufgang  (SS:MM) (SS:MM) Zeitp (55:MM) de/Mi mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) fang-Zeitpunkt (S5:MM) de/! mit
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 112 WlﬂdPRU.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

;3..‘!);3-.:2025 16:40/4.2.285
SHADOW - Kalender pro WEA

Berechnung: GB WEA: 17 - W19

Annahmen fiir Schattenwurfberechnung :;.,, Fe; : Ma: gw ;m it Jsu(:mfn‘ “ﬂ‘;"‘;""‘é‘ﬁ"‘m [E[f:’ﬂ

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor

N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 827 582 8462
S St [ 3 4 o

9 digh rt jgeschw. aus | gsh
|Januar  |Februar |Mirz |April | Mai {Juni 13uli |August | September | Oktober | NovembetDezomber
10643 | 0818 |07:07 10559 10512 | 05.08 (0546  [06:33 18:041041/37 | 07:27 | 08:20
1624 1713 (2004|2057 (2145 2200 [21:26  |20:2 0 11201 | 16:48
2| 0644 | 08:14 |07:04 | 05:57  105:11 | 05:08 (0548 | 06:40 18:04-18:3935 | 07:28 | 06:21
1625 | 17:45 |20:06 | 20:59 (2047 (2200 |21:24 | 2019 11639 | 1610
30044 |oaa2 173617426 | 0702 (0555  |05:10 | 050 (0550 (0642 18041036732 |07:30 | o83
1626|1717 120007 |21:00 (2148 [21:89  (21:23 {20147 116:57 | 1617
4|08:44  |08:10 17:33-17:96/13 | 06:89 | 05:53  |05:09 | 0540 (0551 | 0644 18:03-18:33/30 | O7:32 | 0829
1627 | 17:19 2009 |21:03 |29 (2159 (2 | 2004 11855 | 1618
5|0843  |08:00 17.30-17:47/17 0657 {0551 [0S:08 051 | 0553 | 0646 18:03-10:31/28 | 0734 | 08225
1828 [17:21 (20014 |21:04 (2150 (2158|2139 2042 1653|1616
6 | 0843 07 17:2917:49/20 |06:55 | 05:50 |05:08 | 052 06:47 18:03-18:28/25 | 07:36 | 08:27
1629 | 17:23 12043 | 21:08 (2151 | 21:58 20:10 11652 | 16:85
7|0843  |oa:0s 17281750722 {06:52 {0548  [0S:07 {0543 06:49 18:0418:2521 |07:38 | 0@:28
1831 [17:25 {2005 |21:08 |2s2  |21:57 20:07 | 36550 | 16215
80842 | 08:03 17:2617:53/27 | 06:50 | 0546 | 05:06 | 05:04 06:51 18:05-18:2419 | 07:40 | 08:29
16:32 |17 2046 2109 2153|2536 20:05 [16:48 | 16:14
90842 | 0802 1:26-17:96/30 06148 | 0544 | 0S:06 | 0%:1S 06:52 18:06-18:21/15 | 07:42 | 0831
1638 [17:29 2 2008 |21 254 [ 21:56 20:03 [16:46 | 16:14
100848 |08:00 17:2617:57/31 | 06:45 | 0542 | 05:05 | 05:16 06:54 18:08-10:09/11 | 07:43 | 0832
16:35 | 17:31 2020|213 |25 | 288 20:00 116:45 | 16:14
110840 | 07:58 17:2517:59/34 | 06:43 | 0540 | 0S:05 | 0547 1 06:56 10745 | 08:33
1636 [17:33 20:22 (205|255 | 2154 19:58 11643 | 16:14
12| 08:40 | O%:56 12:25-18:01/36 | 06:41 [ 05:3% | 05:05 | 05u8 06:58 107:47 | 08:34
1638 |17:35 02 |16 M5 | 253 19:5§ 11641 | 1613
130839 07354 17:2518,02/37 |06:38 | 0537 | 05:04 | 0549 06:59 0749 | 0835
16:39 | 1737 2025 |28 2157 |ans2 19:53 116:40 | 16:13
140838 |07:52 17:25-18:03/38 | 06:36 | 0S:35  |0S:04 | 0521 |02:01 10751 | 08:36
1641 |17:39 2027|2149 |57 2151 | 19:51 11638 | 1613
15| 0837  |07:%0 17:26-18:104/38 0634 0534 [05:04 | 0522 | 07:03 107:53 | 0837
1643 | 17:40 2029 {212t (2158|2150 19:48 11637 | 16:43
16| 08:36  |07:48 172718047 (0632 |05:32  (0S:04 | 0523 07:04 |07:55 | 08:38
164 | 1792 03 (223 |58 |24 19:96 11635 | 16214
170835 | 0746 17:29-10:05036 0629 | 05:30  [05:04 | 0524 07:06 107:56 | 0839
16:46 | 17:44 7 2032|2124 2159|2148 19:43 11634 | 16:14
1808:35 | 07:44 17:31-18:04/33 | 06:27 | 05:29 | 0S:04 | 05:26 07:08 18:33-18:43/10 107:58 | 08:39
1648 | 17:46 2034|2126 |59 (24 19:41 11632 | 1614
190833 [07:42 1735180429 | 06:25 | 05:27 | 05:04 | 05:27 07:08 18:26-18:44/16 108:00 | 08:40
1649 | 17:48 20036 |21:27  |22:00 | 21:46 19:39 116:31 | 164
00832 |07:39 17:35-1803/28 [ 06:23 | 05:26 | 05:04 | 05:28 07:11 18:26-16:46720 108:02 | 0B:41
16:51 12:50 20:38 1:2 22:00 21144 19:36 116:30 | 1618
ajo83n 0737 1737:18:02/25 | 06:20 | 05:25 [ 05:04 | 05:30 07:13 18:24-18:47/23 108:03 | 08:41
| 16:53  |17:82 | 2040 |20:30  |22:00 | 2143 119:34 |16:28 | 1635
2|08:30 | 07:35 17:3918:02/23 0618 {05:23 | 05:04 | 05:31 107:15 18:22-18:47/25 108:05 | 08:42
116:55 | 17:54 12041 (2032 (201 |4 11931 11627 | 1645
230829 |07:33 17:39-48100721 | 05145 | 05:22 | 05:04 33 07:16 18:20-18:47/27 108:07 | 0842
1656 | 17:56 2043|2033 (2201|2190 19:29 11626 | 16:16
24027 |07 17:4147:568/17 | 06:14 | 05:20 | 05:05 | 05:4 07:18 18:19-16:47/28 108:03 | 06:43
16:58 | 17:58 20145 2135 |20 2139 1925 11625 | 16:16
s|oa:26 | 07:29 17:43-47:55/12 | 0612 | 0S:19 | 0S:05 | 0536 07:20 18:16-18:47/31 108:40 | 08:43
17:00 | 18:00 20047 |21:36 (3200|2837 19:24 116:24 [ 1617
26 08:25 |07:26 06:10 | 05:18 | 05 0537 07:22 18:11-16:96/35 108:12 | 06:44
17:02 | 18:02 48 |21:38 |01 |36 19:2 1623 | 1648
70823 |07 06:08 | 0S:17 | 0S:06 | 059 07:23 18:08-18:46737 [09:34 | 08:44
17,04 | 18:03 20:50  |21:39 |20 2434 19:13 11622 | 16:19
w082 o2 06:05 | 05:16 | 05:06 | 05:40 07:25 18:00-18:95/37 108:15 | 0844
17:06 | 18:08 205 (240 (201 (233 19:17 j1621 | 1819
29 | 08:20 05:03 | 0515 | 05:07 | 0542 07:27 16:06-18:44/38 108:07 | 08:44
17:08 20054 |42 200 |23 19:14 116220 | 16:20
30| 08:19 06101 | 054 |05:07 | 0543 07:28 18:05-18:92/37 108:38 | 0044
17:09 2056 |2143 2200|2130 19:12 |69 |16
3 | 06:17 05:13 05:45 | | 08:44
7 T1:44 21:28 | | 16:22
5 418 490 505 500 | 382 1382 1236
Anzshi Minuten me Schatten 0 &10 (] 0 0 364 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! it wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) kt (SS:MM) g-Z4 (55:MM) de/! mit
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) fang-Zeitpunkt (SS:MM) mit
WndPRO 4.2.285 | EMD International A/S; Tel. +45 96 35 44 44, www.emd. o, winciprodbemd.dk 23.03.2026 16:50 / 113 \NlﬂdPnn.
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Wind

Pt
2306_Papenburg

SHADOW - Kalender pro WEA
Berechnung: GB WEA: 18 - W21
Annahmen fiir Schattenwurfberechnung

el

Lisenzwrine Acveundes
I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

hrscheinlichkeit S (Mittlers tigliche Sonnenstunden) [EELDE]

e
Sonr

Jan

Feb Mar Apr Mai Jun

Jul Aug Sep

Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

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

324 461 479 756 524 404 599 1,211 1,355 942 B27 582 B,462
Startwindgeschwindigkei rtwind hw. aus Lei kennlinie
|Januar |Februar | Marz | April | Mai | Juni
1] 08:44 | 08:15 | 07;20 16:39-17:09/30 | 07:07 | 05:59 19:51-20:27/36 | 05:12
|16:24 | 17:43 | 18:07 | 20:04 | 20:57 | 21:45
2| 08:44 | 08:14 | 07:17 16:40-17:07/27 | 07:04 | 05:57 19:51-20:28/37 | 05:11
| 16:25 | 17:15 | 18:09 | 20:06 | 20:59 | 21:47
3| 08:44 | 08:12 16:31-16:39/8 | 07:15 16:42-17:06/24 | 07:02 | 05:55 19:52-20:29/37 | 05:10
| 16:26 | 17:17 | 18:11 | 20:07 | 21:01 | 21:48
4 | 08:44 | 0B:10 16:28-16:42/14 | 07:13 16:45-17:04/19 | 06:59 | 05:53 19:51-20:29/38 | 05:09
116:27 | 17:19 | 18:13 | 20:09 | 21:02 | 21:49
5| 08:43 | 08:09 16:26-16:44/18 | 07:11 16:48-17:01/13 | 06:57 | 05:51 19:52-20:29/37 | 05:08
|16:28 | 17:21 | 18:15 | 20:11 | 21:04 | 21:50
6 | 08:43 | 08:07 16:25-16:46/21 | 07:08 | 06:55 | 05:49 20:33-20:36/3 | 05:08
|16:29 | 17:23 | 18:17 | 20:13 | 21:06 19:52-20:28/36 | 21:51
7| 08:43 | 0B:05 16:23-16:47/24 | 07:06 | 06:52 | 05:48 20:29-20:37/8 | 05:07
| 16:31 | 17:25 18:18 | 20:15 | 21:08 19:52-20:28/36 | 21:52
8 | 08:42 | 08;03 16:22-16:48/26 | 07:04 | 06:50 | 05:46 19:53-20:39/46 | 05:06
| 16:32 | 17:27 18:20 | 20:16 | 21:09 | 21:53
9| 08:42 | 0B:01 16:22-16:49/27 | 07:01 | 06:48 19:36-19:48/12 | 05:44 19:54-20:41/47 | 05:06
| 16:33 117:29 18:22 | 20:18 | 21:11 | 21:54
10 | 08:41 | 08:00 16:21-16:55/34 | 06:59 | 06:45 19:33-19:50/17 | 05:42 19:55-20:42/47 | 05:05
| 16:35 |17:31 | 18:24 | 20:20 | 21:13 | 21:54
11| 08:40 | 07:58 16:21-16:57/36 | 06:57 | 06:43 19:31-19:51/20 | 05:40 19:57-20:44/47 | 05:05
| 16:36 | 17:33 18:26 | 20:22 | 21:14 | 21:55
12| 08:40 | 07:56 16:20-16:55/39 | 06:54 | 06:41 19:29-19:54/25 | 05:39 19:58-20:45/47 | 05:05
116:38 | 17:35 18:28 | 20:23 | 21:16 | 21:56
13| 08:39 | 07:54 16:20-17:01/41 | 06:52 | 06:38 19:28-19:57/29 | 05:37 20:09-20:46/37 | 05:04
| 16:39 | 17:37 | 18:30 | 20:25 | 21:18 20:02-20:06/4 | 21:57
14| 08:38 | 07:52 16:20-17:03/43 | 06:50 | 06:36 19:28-19:58/30 | 05:35 20:09-20:45/36 | 05:04
| 16:41 | 17:38 18:31 | 20:27 | 21:19 | 21:57
15| 08:37 | 07:50 16:21-17:06/45 | 06:47 | 06:34 19:26-19:59/33 | 05:34 20:23-20:46/23 | 05:04
| 16:43 | 17:40 18:33 | 20:29 | 21:21 20:12-20:22/10 | 21:58
16 | 08:36 | 07:48 16:21-17:07/46 | 06:45 | 06:32 19:26-19:59/33 | 05:32 20:23-20:46/23 | 05:04
| 16:44 | 17:42 18:35 | 20:31 | 21:23 20:14-20:19/5 | 21:58
17| 08:35 | 07:46 16:21-17:09/48 | 06:42 | 06:29 19:25-20:00/35 | 05:30 20:23-20:46/23 | 05:04
| 16:46 | 17:44 | 18:37 | 20:32 21:24 | 21:59
18 | 08:34 | 07:44 16:22-17:10/48 | 06:40 | 06:27 19:25-20:01/36 | 05:29 20:23-20:45/22 | 05:04
| 16:48 | 17:46 | 18:39 | 20:34 21:26 | 21:59
19 | 08:33 | 07:42 16:22-17:10/48 | 06:38 | 06:25 19:25-20:01/36 | 05:27 20:23-20:46/23 | 05:04
| 16:49 | 17:48 | 18:40 | 20:36 21:27 | 22:00
20 | 08:32 | 07:39 16:23-17:11/48 | 06:35 | 06:23 19:26-20:01/35 | 05:26 20:24-20:46/22 | 05:04
| 16:51 | 17:50 | 18:42 | 20:38 | 21:29 | 22:00
21| 08:31 | 07:37 16:24-17:11/47 | 06:33 | 06:20 19:25-20:00/35 | 05:24 20:23-20:45/22 | 05:04
| 16:53 | 17:52 | 16:44 | 20:40 | 21:30 | 22:00
22| 08:30 | 07:35 16:25-17:12/47 | 06:31 | 06:18 19:25-20:00/35 | 05:23 20:24-20:45/21 | 05:04
| 16:55 | 17:54 | 18:46 | 20:41 20:01-20:11/10 | 21:32 | 22:00
23| 08:29 | 07:33 16:27-17:12/45 | 06:28 | 06:16 19:26-20:13/47 | 05:22 20:25-20:45/20 | 05:04
| 16:56 | 17:56 | 18:48 | 20:43 21:33 | 22:01
24| 08:27 | 07:31 16:29-17:11/42 | 06:26 | 06:14 19:27-20:15/48 | 05:20 20:25-20:44/19 | 05:05
| 16:58 | 17:58 | 18:49 | 20:45 | 21:35 | 22:01
25| 08:26 | 07:29 16:36-17:11/35 | 06:23 | 06:12 19:28-20:16/48 | 05:19 20:26-20:44/18 | 05:05
| 17:00 | 18:00 | 18:51 | 20:47 | 21:36 | 22:01
26 | 08:25 | 07:26 16:37-17:11/34 | 06:21 | 06:10 19:29-20:17/48 | 05:18 20:27-20:44/17 | 05:05
117:02 | 18:02 | 18:53 | 20:48 21:38 | 22:01
27| 08:23 | 07:24 16:37-17:10/33 | 06:19 | 06:07 19:31-20:21/50 | 05:17 20:28-20:43/15 | 05:06
| 17:04 | 18:03 | 18:55 | 20:50 21:39 | 22:01
28 | 08:22 | 07:22 16:38-17:09/31 | 06:16 | 06:05 19:35-20:23/48 | 05:16 20:29-20:42/13 | 05:06
| 17:06 | 18:05 | 18:57 | 20:52 | 21:40 | 22:01
29|08:20 | | 07:14 | 06:03 19:38-20:25/47 | 05:15 20:30-20:41/11 | 05:07
|17:08 | | 19:58 | 20:54 2142 | 22:00
30| 0819 | | 07:11 | 06:01 19:41-19:50/9 05:14 20:31-20:40/9 | 05:07
117:00 | | 20:00 | 20:55 19:51-20:26/35 | 21:43 | 22:00
310817 | | 07:09 | 05:13 20:34-20:37/3 |
|17:11 | | 20:02 | | 21:44 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
Anzahl Minuten mit Schatten 0 928 113 801 898 o
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag Im Monat Sonnenaufgang  (SS:MM) (SS:MM) -2 (55:MM) de/ mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) fang kt (S5:MM) de/! mit

WIndPRO 4.2.285 | EMD International A/S, Tel, +45 96 35 44 44, www.emd ik, witdpro@emd. ok
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

;3.;;2026 16:40/4.2.285
SHADOW - Kalender pro WEA

Berechnung: GB WEA: 18 - W21

Sonnenscheinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star geschwindigkeit: Startwindg aus Leistungskennlinie
[Jufi | August |Sep | | | L
1 05:08 | 05:46 20:08-20:55/47 | 06:39 19:31-19:51/20 | 07:30 | 07:27 15:51-16:24/33 | 08:20
| 22:00 | 21:26 | 20:21 | 19:10 | 17:01 | 16:18
2| 05:09 | 05:48 20:06-20:54/48 | 06:40 19:31-19:48/17 | 07:32 | 07:28 15:51-16:19/28 | 08:21
| 22:00 | 21:24 | 20:19 | 19:07 | 16:59 | 16:18
3| 05:10 | 05:50 20:05-20:52/47 | 06:42 19:34-19:46/12 | 07:34 | 07:30 15:52-16:18/26 | 08:23
| 21:59 | 21:23 | 20:17 | 19:05 | 16:57 | 16:17
4| 05:10 | 05:51 20:04-20:50/46 | 06:44 | 07:35 | 07:32 15:53-16:17/24 | 08:24
| 21:59 | 21:21 | 20:14 | 19:02 | 16:55 16:16
5 05:11 | 05:53 20:03-20:48/45 | 06:46 | 07:37 | 07:34 15:54-16:16/22 | 08:26
| 21:58 | 21:19 | 20:12 | 19:00 116:53 16:16
6| 05:12 | 05:55 20:40-20:47/7 | 06:47 | 07:39 1 07:36 15:56-16:14/18 | 08:27
| 21:58 | 21:17 20:02-20:38/36 | 20:10 | 18:58 | 16:52 | 16:15
7| 05:13 | 05:56 20:01-20:38/37 | 06:49 | 07:41 | 07:38 15:58-16:12/14 | 08:28
| 21:57 | 21:15 | 20:07 | 18:55 | 16:50 16:15
8| 05:14 | 05:58 20:01-20:38/37 | 06:51 | 07:43 17:26-17:35/9 | 07:40 16:02-16:10/8 | 08:29
| 21:56 | 21:13 | 20:05 | 18:53 | 16:48 16:14
9| 05:15 | 06:00 20:00-20:37/37 | 06:52 | 07:44 17:21-17:37/16 | 07:42 08:31
| 21:56 | 21:11 | 20:03 | 18:51 | 16:46 16:14
10 | 05:16 | 06:01 20:00-20:37/37 | 06:54 | 07:46 17:17-17:39/22 | 07:43 | 08:32
| 21:55 | 21:09 | 20:00 | 18:48 | 16:45 | 16:14
11| 05:17 | 06:03 20:00-20:37/37 | 06:56 | 07:48 17:15-17:40/25 | 07:45 08:33
| 21:54 | 21:07 | 19:58 | 18:46 | 16:43 16:14
12 | 05:18 | 06:05 19:59-20:36/37 | 06:58 | 07:50 17:13-17:42/29 | 07:47 08:34
| 21:53 | 21:05 | 19:55 | 18:44 | 16:41 16:13
13 | 05:19 20:41-20:47/6 | 06:06 19:48-19:59/11 | 06:59 | 07:51 17:12-17:42/30 | 07:49 08:35
| 21:52 | 21:03 20:00-20:34/34 | 19:53 | 18:41 | 16:40 | 16:13
14 | 05:21 20:39-20:49/10 | 06:08 19:45-20:32/47 | 07:01 | 07:53 17:10-17:43/33 | 07:51 | 08:36
| 21:51 | 21:01 | 19:51 | 18:39 | 16:38 16:13
15 | 05:22 20:38-20:50/12 | 06:10 19:41-20:30/49 | 07:03 | 07:55 17:10-17:43/33 | 07:53 08:37
| 21:50 | 20:59 | 19:48 | 18:37 | 16:37 16:13
16 | 05:23 20:37-20:51/14 | 06:11 19:38-20:28/50 | 07:04 | 07:57 17:09-17:43/34 | 07:54 08:38
| 21:49 | 20:57 | 19:46 | 18:35 | 16:35 16:13
17 | 05:24 20:37-20:53/16 | 06:13 19:35-20:23/48 | 07:06 | 07:59 17:04-17:43/39 | 07:56 08:39
| 21:48 | 20:55 | 19:43 | 18:32 | 16:34 16:14
18 | 05:26 20:36-20:53/17 | 06:15 19:34-20:22/48 | 07:08 | 08:01 16:59-17:43/44 | 07:58 08:39
| 21:47 | 20:53 | 19:41 | 18:30 | 16:32 16:14
19 | 05:27 20:35-20:54/19 | 06:17 19:32-20:20/48 | 07:09 | 08:02 16:57-17:42/45 | 08:00 08:40
| 21:45 | 20:51 | 19:38 | 18:28 | 16:31 16:14
20 | 05:28 20:34-20:54/20 | 06:18 19:31-20:18/47 | 07:11 | 08:04 16:55-17:42/47 | 08:02 08:41
| 21:44 | 20:49 | 19:36 | 18:26 | 16:30 16:15
21 | 05:30 20:35-20:55/20 | 06:20 19:31-20:05/34 | 07:13 | 08:06 16:54-17:41/47 | 08:03 08:41
| 21:43 | 20:46 20:07-20:16/9 | 19:34 | 18:24 | 16:28 16:15
22 | 05:31 20:34-20:55/21 | 06:22 19:29-20:05/36 | 07:15 | 08:08 16:53-17:41/48 | 08:05 08:42
| 21:42 | 20:44 | 19:31 | 18:21 | 16:27 | 16:15
23| 05:33 20:34-20:55/21 | 06:23 19:29-20:05/36 | 07:16 | 08:10 16:52-17:40/48 | 08:07 | 08:42
| 21:40 | 20:42 | 19:29 | 18:19 | 16:26 | 16:16
24| 05:39 20:34-20:56/22 | 06:25 19:28-20:04/36 | 07:18 | 08:12 16:51-17:39/48 | 08:09 08:43
| 21:39 | 20:40 | 19:26 | 18:17 | 16:25 16:16
25| 05:36 20:33-20:56/23 | 06:27 19:28-20:03/35 | 07:20 | 07:13 15:51-16:38/47 | 08:10 08:43
| 21:37 | 20:38 | 19:24 | 17:15 | 16:24 16:17
26 | 05:37 20:33-20:56/23 | 06:28 19:28-20:03/35 | 07:22 | 07:15 15:50-16:36/46 | 08:12 | 08:44
| 21:36 | 20:35 | 19:22 |17:13 | 16:23 | 16:18
27 | 05:39 20:33-20:57/24 | 06:30 19:27-20:01/34 | 07:23 | 07:17 15:50-16:35/45 | 08:14 | 08:44
| 21:34 | 20:33 | 19:19 |17:11 16:22 | 16:19
28 | 05:40 20:33-20:56/23 | 06:32 19:28-20:00/32 | 07:25 | 07:19 15:50-16:32/42 | 08:15 08:44
| 21:33 20:23-20:31/8 | 20:31 | 19:17 | 17:09 | 16:21 16:19
29 | 05:42 20:34-20:56/22 | 06:34 19:28-19:59/31 | 07:27 | 07:21 15:50-16:30/40 | 08:17 08:44
| 21:31 20:21-20:33/12 | 20:28 | 19:14 | 17:07 | 16:20 16:20
30 | 05:43 20:19-20:56/37 | 06:35 19:28-19:56/28 | 07:28 | 07:23 15:50-16:29/39 | 08:18 08:44
| 21:29 | 20:26 | 19:12 | 17:05 | 16:19 16:21
31| 05:45 20:11-20:56/45 | 06:37 19:29-19:54/25 | | 07:25 15:50-16:27/37 | | 08:44
| 21:28 | 20:24 | | 17:03 | | 16:22
Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
Anzahl Minuten mit Schatten 415 1251 a9 893 173 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag Im Monat Sonnenaufgang  (SS:MM) (SS:MM) g-Zeitp (55:MM) de/Mi mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (S5:MM) fang punkt (S5:MM) de/l mit
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Wind

et
2306_Papenburg

SHADOW - Kalender pro WEA

Berechnung: GB WEA: 19 - W23

Annahmen fiir Schattenwurfberechnung

Lisenzwrine Acveundes
I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

Sonnenscheinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]

Jan Feb Mar Apr Mai Jun

Jul Aug Sep

Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
329 461 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star geschwindigkeit: Start ! aus Lei nlinie
|Januar | Februar |Marz | April | Mai | Juni

1] 08:44 | 08:15 16:09-16:42/33 | 07:20 | 07:07 18:58-19:29/31 | 05:59 | 05:12
| 16:24 | 17:13 | 18:07 | 20:04 19:33-19:36/3 | 20:57 | 21:45
2| 08:44 | 08:14 16:09-16:44/35 | 07:17 | 07:04 18:59-19:39/40 | 05:57 | 05:11
| 16:25 | 17:15 | 18:09 | 20:06 120:59 | 21:47
3| 08:44 | 08:12 16:09-16:46/37 | 07:15 | 07:02 19:00-19:41/41 | 05:55 | 05:10
| 16:26 | 17:17 | 18:11 | 20:07 | 21:01 | 21:48
4 | 08:44 | 08:10 16:09-16:47/38 | 07:13 | 06:59 19:03-19:43/40 | 05:53 | 05:09
| 16:27 | 17:19 | 18:13 | 20:09 | 21:02 | 21:49
5| 08:43 | 08:09 16:09-16:48/39 | 07:11 | 06:57 19:07-19:43/36 | 05:51 | 05:08
| 16:28 | 17:21 | 18:15 | 20:11 | 21:04 | 21:50
6 | 08:43 | 08:07 16:10-16:49/39 | 07:08 | 06:55 19:08-19:44/36 | 05:50 | 05:08
| 16:29 117:23 | 18:17 | 20:13 |21:06 | 21:51
7| 08:43 | 08:05 16:11-16:50/39 | 07:06 | 06:52 19:11-19:44/33 | 05:48 | 05:07
| 16:31 | 17:25 | 18:18 | 20:15 |21:08 | 21:52
8 | 08:42 | 08:03 16:11-16:50/39 | 07:04 | 06:50 19:20-19:49/29 | 05:46 | 05:06
| 16:32 | 17:27 | 18:20 | 20:16 |21:09 | 21:53
9 | 08:42 | 08:01 16:13-16:50/37 | 07:01 | D6:48 19:20-19:51/31 | 05:44 | 05:06
| 16:34 | 17:29 | 18:22 | 20:18 | 21:11 | 21:54
10 | 08:41 | 08:00 16:14-16:51/37 | 06:59 | 06:45 19:20-19:53/33 | 05:42 | 05:05
| 16:35 117:31 | 18:24 | 20:20 | 21:13 | 21:54
11 | 08:40 | 07:58 16:16-16:51/35 | 06:57 | 06:43 19:19-19:54/35 | 05:40 | 05:05
| 16:36 | 17:33 | 18:26 | 20:22 | 21:14 | 21:55
12 | 08:40 | 07:56 16:22-16:51/29 | 06:54 | 06:41 19:20-19:56/36 | 05:39 | 05:05
| 16:38 | 17:35 | 18:28 | 20:23 | 21:16 | 21:56
13 | 08:39 | 07:54 16:23-16:50/27 | 06:52 | 06:38 19:21-19:57/36 | 05:37 | 05:04
| 16:39 | 17:37 | 18:30 | 20:25 | 21:18 | 21:57
14| 08:38 | 07:52 16:24-16:50/26 | 06:50 | 06:36 19:22-19:57/35 | 05:35 | 05:04
| 16:41 | 17:39 | 18:31 | 20:27 |21:19 | 21:57
15 | 08:37 | 07:50 16:25-16:49/24 | 06:47 | 06:34 19:22-19:56/34 | 05:34 | 05:04
| 16:43 | 17:40 | 18:33 | 20:29 | 21:21 | 21:58
16 | 08:36 | 07:48 16:26-16:49/23 | 06:45 | 06:32 19:25-19:56/31 | 05:32 | 05:04
| 16:44 | 17:42 | 18:35 | 20:31 [21:23 | 21:58
17 | 08:35 | 07:46 16:29-16:47/18 | 06:42 | 06:29 19:35-19:55/20 | 05:30 | 05:04
| 16:46 | 17:44 | 18:37 | 20:32 |21:24 | 21:59
18 | 08:34 | 07:44 16:32-16:46/14 | 06:40 | 06:27 19:36-19:54/18 | 05:29 | 05:04
| 16:48 | 17:46 | 18:39 | 20:34 |21:26 | 21:59
19 | 08:33 | 07:42 16:34-16:42/8 | 06:38 | 06:25 19:37-19:53/16 |05:27 | 05:04
| 16:49 | 17:48 | 18:40 | 20:36 121:27 | 22:00
20 | 08:32 | 07:39 | 06:35 18:09-18:14/5 | 06:23 19:38-19:52/14 | 05:26 | 05:04
| 16:51 | 17:50 | 18:42 | 20:38 | 21:229 | 22:00
21| 08:31 | 07:37 | 06:33 18:05-18:18/13 | 06:20 19:39-19:49/10 | 05:25 | 05:04
| 16:53 | 17:52 | 18:44 | 20:40 121:30 | 22:00
22 | 08:30 | 07:35 | 06:31 18:03-18:20/17 | 06:18 | 05:23 | 05:04
| 16:55 | 17:54 | 18:46 | 20:41 |21:32 | 22:00
23| 08:29 16:14-16:23/9 | 07:33 | 06:28 18:01-18:21/20 | 06:16 | 05:22 | 05:04
| 16:56 | 17:56 | 18:48 | 20:43 |21:33 | 22:01
24 | 08:27 16:13-16:26/13 | 07:31 | 06:26 18:00-18:24/24 | 06:14 | 05:20 | 05:05
| 16:58 | 17:58 | 18:49 | 20:45 |21:35 | 22201
25 | 08:26 16:11-16:27/16 | 07:29 | 06:23 17:58-18:25/27 | 06:12 | 05:19 | 05:05
17:00 | 18:00 | 18:51 | 20:47 |21:36 | 22:01
26 | 08:25 16:11-16:29/18 | 07:26 | 06:21 17:58-18:27/29 | 06:10 | 05:18 | 05:05
| 17:02 | 18:02 | 18:53 | 20:48 [21:38 | 22:01
27| 08:23 16:10-16:30/20 | 07:24 | 06:19 17:58-18:29/31 | 06:08 105:47 | 05:06
| 17:04 | 18:03 | 18:55 | 20:50 |21:39 | 22:01
28 | 08:22 16:09-16:31/22 | 07:22 | 06:16 17:57-18:29/32 | 06:05 | 05:16 | 05:06
| 17:06 | 18:05 | 18:57 | 20:52 |21:40 | 22:01
29 | 08:20 16:09-16:36/27 | | 07:14 18:57-19:30/33 | 06:03 | 05:15 | 05:07
| 17:08 | | 19:58 | 20:54 | 21:42 | 22:00
30 | 08:19 16:09-16:38/29 | | 07:11 18:57-19:29/32 | 06:01 | 05:14 | 05:07
17:09 | | 20:00 | 20:55 121:43 | 22:00

31| 08:17 16:08-16:40/32 | | 07:09 18:57-19:29/32 | |05:13 |

| 17:11 | | 20:02 | | 21:44 |

Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
Anzahl Minuten mit Schatten 186 577 295 638 o 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag Im Monat Sonnenaufgang  (SS:MM) (SS:MM) Zeitp (55:MM) ! mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) 1g-Zeitpunkt (S5:MM) d mit
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Wind

et
2306_Papenburg

SHADOW - Kalender pro WEA
Berechnung: GB WEA: 19 - W23
Annahmen fiir Schattenwurfberechnung

2
3

105 | 05:46
| 22:00 | 21:26
2| 05:09 | 05:48
| 22:00 | 21:24
3|05:10 | 05:50
| 21:59 | 21:23
410510 | D5:51
|21:59  |21:21
51 0S:11 | 05:53
| 21:58 | 21:19
6| 05:12 | 05:55
| 21:58 | 21017
7| 05:13 | 05:56
| 21:57 | 21:15
8] 05:14 | 05:58
| 21:56 | 21:13
9(05:15 | 06:00
| 21:56 | 21:11

10 | 05:16 | 06:01
| 21:55 | 21:09
11]05:17 | 06:03
| 21:54 | 21:07

12 05:18 | 06:05
| 21:53 | 21:05
13| 05:19 | 06:06
| 21:52 | 21:03
140521 | 06:08
| 23:51 | 21:01

15 | 05:22 | 06:10
| 21:50 | 20:59
16105:23 | 06:11
| 21:49 | 20:57

17 | 05:24 | 06:13
| 21:48 | 20:55

18 | 05:26 | D6:15
| 21:47 | 20:53
19| 05:27 | 06:17
| 21:45 | 20:51
20 | 05:28 | B6:18
| 21:44 | 20:49
21]05:30 | 06:20
|21:43 | 20:46
22| 05:31 | 06:22
| 21:42 | 20:44
230533 | 06:23
| 21:40 | 20:42
24| 05:34 | 06:25
| 21:39 | 20:40
25| 05:36 | 06:27
| 21:37 | 20:38
26| 05:37 | 06:29
| 21:36 | 20:35
27| 05:39 | 06:30
| 21:34 | 20:33
28 | 05:40 | 06:32
| 21:33 | 20:31
29| 05:42 | 06:34
| 21:31 | 20:28
30 | 05:43 | 06:35
121:29 | 20:26

31 | 05:45 | 06:37
| 21:28 | 20:24

|

Sonnenscheinstunden | 508
Anzahl Minuten mit Schatten 0

e
Sonr

el

Liswriziertnr Acromnder:

I117-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

hrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]

Jan

Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

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

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

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

324 461 479 756 524 404 599 1,211 1,355 942 B27 582 B,462
Startwindgeschwindigkeit: Startwindgeschw. aus Let: nlinie
| September | Oktober | November | Dezember
| 06:39 19:19-19:54/35 | 07:30 | 07:27 15:43-16:20/37 | 08:20
| 20:22 | 19:10 | 17:01 | 16:18
| 06:40 19:18-19:51/33 | 07:32 | 07:28 15:42-16:20/38 | 08:21
| 20:19 | 19:07 | 16:59 | 16:18
| 06:42 19:18-19:49/31 | 07:34 | 07:30 15:41-16:20/39 | 08:23
| 20:17 | 19:05 | 16:57 | 16:17
| 06:44 19:17-19:46/29 | 07:35 07:32 15:40-16:19/39 | 08:24
| 20:14 | 19:02 16:55 | 16:16
| 06:46 19:07-19:40/33 | 07:37 07:34 15:40-16;19/39 | 08:26
| 20:12 | 19:00 16:53 | 16:16
| 06:47 19:05-19:40/35 | 07:39 07:36 15:39-16:18/39 | 08:27
| 20:10 | 18:58 | 16:52 | 16:15
| 06:49 19:02-19:38/36 | 07:41 | 07:38 15:39-16:17/38 | 08:28
20:07 | 18:55 16:50 | 16:15
06:51 18:58-19:37/39 | 07:43 07:40 15:40-16:17/37 | 08:29
20:05 | 18:53 16:48 | 16:14
06:52 18:55-19:35/40 | 07:44 07:42 15:40-16:15/35 | 08:31
20:03 | 18:51 16:46 | 16:14
| 06:54 18:52-19:32/40 | 07:46 | 07:43 15:40-16:13/33 | 08:32
| 20:00 | 18:48 | 16:45 | 16:14
06:56 18:51-19:21/30 | 07:48 07:45 15:40-16:11/31 | 08:33
19:58 19:24-19:29/5 | 18:46 16:43 | 16:14
06:58 18:50-19:21/31 | 07:50 07:47 15:41-16:10/29 | 08:34
19:55 | 18:44 16:41 | 16:13
06:59 18:48-19:20/32 | 07:5% 07:49 15:41-16:08/27 | 08:35
| 19:53 | 18:41 | 16:40 | 16:13
| 07;01 18:48-19:20/32 | 07:53 | 07:51 15:42-16:04/22 | 08:36
19:51 | 18:39 | 16:38 | 16:13
07;03 18:47-19:19/32 | 07:55 | 07:53 15:43-16:03/20 | 08:37
19:48 | 18:37 | 16:37 | 16:13
07:04 18:46-19:18/32 | 07:57 | 07:54 15:44-16:02/18 | 08:38
19:46 | 18:35 | 16:35 | 16:14
| 07:06 18:46-19:16/30 | 07:59 | 07:56 15:45-16:01/16 | 08:39
| 19:43 | 18:32 | 16:34 | 16:14
| 07:08 18:47-19:14/27 | 08:01 | 07:58 15:47-16:00/13 | 08:39
| 19:41 | 18:30 | 16:32 | 16:14
| 07:09 18:46-19:11/25 | 08:02 | 08;00 15:49-15:58/9 | 08:40
| 19:39 | 18:28 | 16:31 | 16:14
| 07:11 18:47-19:07/20 | 08:04 | 08:02 | 08:41
| 19:36 | 18:26 | 16:30 | 16:15
19:48-19:51/3 | 07:13 18:48-19:06/18 | 08:06 | 08:03 | 08:41
| 19:34 | 18:24 | 16:28 | 16:15
19:43-19:54/11 | 07:15 18:49-19:03/14 | 08:08 | 08:05 | 08:42
| 19:31 | 18:21 | 16:27 | 16:15
19:41-19:56/15 | 07:16 18:52-19:00/8 | 08:10 17:04-17:13/9 | 08:07 | 08:42
| 19:29 | 18:19 | 16:26 | 16:16
19:39-19:56/17 | 07:18 | 08:12 17:00-17:16/16 | 08:09 | 08:43
| 19:26 | 18:17 | 16:25 | 16:17
19:38-19:57/19 | 07:20 | 07:13 15:57-16:17/20 | 08:10 | 08:43
| 19:24 | 17:15 | 16:24 | 16:17
19:38-19:58/20 | 07:22 | 07:15 15:56-16:18/22 | 08:12 | 08:44
| 19:22 | 1713 | 16:23 | 16:18
19:26-19:57/31 | 07:23 | 07:17 15:54-16:19/25 | 08:14 | 08:44
| 19:19 | 17:11 | 16:22 | 16:19
19:24-19:58/34 | 07:25 | 07:19 15:53-16:20/27 | 08:15 | 08:44
| 19:17 | 17:09 | 16:21 | 16:19
19:23-19:58/35 | 07:27 | 07:21 15:52-16:20/28 | 08:17 | 08:44
| 19:14 | 17:07 | 16:20 | 16:20
19:20-19:57/37 | 07:28 | 07:23 15:49-16:20/31 | 08:18 | 08:44
| 19:12 | 17:05 | 16:19 | 16:21
19:20-19:56/36 | | 07:25 15:45-16:20/35 | | 08:44
| | 17:03 | | 16:22
| 382 1330 | 262 1238
258 687 213 559 0
der Matrix wi geg: (: it wie Bezugsjahr):
(S5:MM) 2z (55:MM) de/ mit Schatten
Zeitpunkt (SS:MM) fang kt (S5:MM) de/! mit

WNdPRO 4.2.285 | EMD International A/S, Tal. +45 96 35 44 44, www.emd ok, windpro@emd. dk

117-SCHATTEN-2026-043

23.03.2026 16:50 / 117 windPRu.

Schattenwurf-Immissionsgutachten Windpark Papenburg Il / Deutschland

Seite 158 von 172



Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

;3.;;2026 16:40/4.2.285
SHADOW - Kalender pro WEA

Berechnung: GB WEA: 20 - W24

Sonnenscheinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 524 404 599 1,211 1,355 942 B27 582 8,462

Star geschwindigkeit: Startwindg aus Leistungskennlinie
|Januar | Februar |Marz | April | Mai | Juni
1|08:44 14:59-15:38/39 | 08:15 15:25-16:01/36 | 07:20 | 07:07 18:41-19:28/47 | 05:59 19:22-20:24/62 | 05:12
| 16:23 | 17:13 | 18:07 | 20:04 | 20:57 | 21:45
2| 08:44 15:00-15:39/39 | 08:14 15:25-16:01/36 | 07:17 | 07:04 18:40-19:27/47 | 05:57 19:38-20:25/47 | 05:11
| 16:25 | 17:15 | 18:09 | 20:06 | 20:59 19:26-19:33/7 | 21:47
3| 08:44 14:59-15:40/41 | 08:12 15:26-16:00/34 | 07:15 | 07:02 18:40-19:28/48 | 05:55 19:39-20:27/48 | 05:10
| 16:26 | 17:17 | 18:11 | 20:07 | 21:01 | 21:48
4| 08:44 15:00-15:41/41 | 08:10 15:28-15:59/31 | 07:13 | 06:59 18:41-19:28/47 | 05:53 19:;40-20:27/47 | 05:09
| 16:27 | 17:19 | 18:13 | 20:09 | 21:02 | 21:49
5| 08:43 15:01-15:43/42 | 08:09 15:29-15:58/29 | 07:11 | 06:57 18:40-19:28/48 | 05:51 19:41-20:27/46 | 05:08
| 16:28 |17:21 | 18:15 | 20:11 19:32-19:43/11 | 21:04 | 21:50
6 | 08:43 15:00-15:43/43 | 08:07 15:31-15:57/26 | 07:08 | 06:55 18:41-19:28/47 | 05:49 19:59-20:27/28 | 05:08
| 16:29 117:23 | 18:17 | 20:13 19:29-19:46/17 | 21:06 19:42-19:58/16 | 21:51
7| 08:43 15:00-15:44/44 | 08:05 15:34-15:55/21 | 07:06 | D6:52 18:42-19:47/65 | 05:48 19:58-20:27/29 | 05:07
| 16:31 | 17:25 | 18:18 | 20:14 | 21:08 19:44-19:56/12 | 21:52
8| 08:42 15:01-15:46/45 | 08:03 15:38-15:53/15 | 07:04 | 06:50 18:42-19:47/65 | 05:46 19:59-20:28/29 | 05:06
| 16:32 | 17:27 | 18:20 | 20:16 | 21:09 21:53
9| 08:42 15:01-15:48/47 | 08:01 15:43-15:49/6 | 07:01 | 06:48 18:43-19:48/65 | 05:44 19:58-20:28/30 | 05:06
| 16:33 | 17:29 | 18:22 | 20:18 | 21:11 21:54
10 | 08:41 15:01-15:49/48 | 08:00 | 06:59 | 06:45 18:44-19:49/65 | 05:42 19:58-20:27/29 | 05:05
| 16:35 |17:31 | 18:24 | 20:20 | 21:13 | 21:54
11 | 08:40 15:02-15:50/48 | 07:58 | 06:57 | 06:43 18:45-19:48/63 | 05:40 19:59-20:28/29 | 05:05
| 16:36 | 17:33 | 18:26 | 20:22 | 21:14 21:55
12 | 08:40 15:02-15:51/49 | 07:56 | 06:54 | 06:41 18:47-19:48/61 | 05:39 19:58-20:27/29 | 05:05
| 16:38 | 17:35 | 18:28 | 20:23 | 21:16 21:56
13 | 08:39 15:03-15:53/50 | 07:54 | 06:52 | 06:38 18:51-19:48/57 | 05:37 19:59-20:27/28 | 05:04
| 16:39 | 17:37 | 18:30 | 20:25 | 21:18 21:57
14 | 08:38 15:03-15:53/50 | 07:52 | 06:50 | 06:36 18:57-19:49/52 | 05:35 19:59-20:27/28 | 05:04
| 16:41 | 17:38 | 18:31 | 20:27 | 21:19 21:57
15 | 08:37 15:03-15:54/51 | 07:50 | 06:47 | 06:34 18:58-19:48/50 | 05:34 20:00-20:27/27 | 05:04
| 16:43 | 17:40 | 18:33 | 20:29 | 21:21 21:58
16 | 08:36 15:04-15:55/51 | 07:48 | 06:45 | 06:32 19:00-19:58/58 | 05:32 20:00-20:26/26 | 05:04
| 16:44 | 17:42 | 18:35 | 20:31 | 21:23 21:58
17 | 08:35 15:04-15:56/52 | 07:46 | 06:42 | 06:29 19:03-19:14/11 | 05:30 20:01-20:25/24 | 05:04
| 16:46 | 17:44 | 18:37 | 20:32 19:15-20:01/46 | 21:24 21:59
18 | 08:34 15:05-15:57/52 | 07:44 | 06:40 18:10-18:11/1 | 06:27 19:15-20:03/48 | 05:29 20;01-20:24/23 | 05:04
| 16:48 | 17:46 | 18:39 | 20:34 | 21:26 21:59
19 | 08:33 15:06-15:58/52 | 07:42 | 06:38 18:05-18:15/10 | 06:25 19:15-20:04/49 | 05:27 20:02-20:24/22 | 05:04
| 16:49 | 17:48 | 18:40 | 20:36 | 21:27 22:00
20 | 08:32 15:06-15:58/52 | 07:39 | 06:35 18:02-18:16/14 | 06:23 19:15-20:05/50 | 05:26 20:04-20:23/19 | 05:04
| 16:51 | 17:50 | 18:42 | 20:38 | 21:29 22:00
21 | 08:31 15:07-15:59/52 | 07:37 | 06:33 18:01-18:18/17 | 06:20 19:14-20:05/51 | 05:24 20:04-20:22/18 | 05:04
| 16:53 | 17:52 | 18:44 | 20:39 | 21:30 22:00
22 | 08:30 15:08-16:00/52 | 07:35 | 06:30 17:55-18:20/25 | 06:18 19:14-20:06/52 | 05:23 20:06-20:21/15 | 05:04
| 16:55 | 17:54 | 18:46 | 20:41 | 21:32 22:00
23| 08:29 15:08-16:00/52 | 07:33 | 06:28 17:51-18:20/29 | 06:16 19:14-20:06/52 | 05:22 20:07-20:19/12 | 05:04
| 16:56 | 17:56 | 18:48 | 20:43 | 21:33 22:01
24 | 08:27 15:10-16:01/51 | 07:31 | 06:26 17:49-18:20/31 | 06:14 19:15-20:06/51 | 05:20 20:10-20:17/7 05:05
| 16:58 | 17:58 | 18:49 | 20:45 | 21:35 22:01
25 | 08:26 15:10-16:01/51 | 07:29 | 06:23 17:47-18:19/32 | 06:12 19:15-20:06/51 | 05:19 05:05
| 17:00 | 18:00 | 18:51 | 20:47 | 21:36 22:01
26 | 08:24 15:12-16:01/49 | 07:26 | 06:21 17:46-18:19/33 | 06:10 19:16-20:06/50 | 05:18 | 05:05
| 17:02 | 18:02 | 18:53 | 20:48 | 21:38 | 22:01
27| 08:23 15:13-16:01/48 | 07:24 | 06:19 17:45-18:20/35 | 06:07 19:17-20:06/49 | 05:17 | 05:06
| 17:04 | 18:03 | 18:55 | 20:50 | 21:39 | 22:01
28 | 08:22 15:14-16:01/47 | 07:22 | 06:16 17:43-18:23/40 | 06:05 20:09-20:19/10 | 05:16 05:06
| 17:06 | 18:05 | 18:57 | 20:52 19:18-20:06/48 | 21:40 22:01
29 | 08:20 15:17-16:02/45 | | 07:14 18:43-19:25/42 | 06:03 20:06-20:22/16 | 05:15 05:07
| 17:08 | | 19:58 | 20:54 19:19-20:05/46 | 21:42 22:00
30 | 08:19 15:20-16:01/41 | | 07:11 18:41-19:25/44 | 06:01 19:20-20:23/63 | 05:14 05:07
| 17:09 | | 20:00 | 20:55 | 21:43 22:00
31| 08:17 15:23-16:01/38 | | 07:09 18:41-19:27/46 | | 05:13
| 17:11 | | 20:02 | | 21:44 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
Anzahl Minuten mit Schatten 1462 234 39 1656 737 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag Im Monat Sonnenaufgang  (SS:MM) (SS:MM) g-Zeitp (55:MM) de/Mi mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (S5:MM) fang punkt (S5:MM) de/l mit
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 118 \NlﬂdPRU.
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

;3.;;2026 16:40/4.2.285
SHADOW - Kalender pro WEA

Berechnung: GB WEA: 20 - W24 S & 5
Sonr heinwahrscheinlichkeit ttlere tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung prlggssloglivind Mai Jun Jul Aug A -
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1211 1,355 942 827 582 8,462

Star geschwindig Start g aus Leistungskennlinie
[3ufi | August |Sep I | L | Dezember
1 05:08 | 05:46 20:09-20:38/29 | 06:39 18:45-19:47/62 | 07:30 | 07:27 | 08:20 14:44-15:32/48
| 22:00 | 21:26 | 20:21 | 19:10 | 17:01 | 16:18
2| 05:09 | 05:48 20:09-20:38/29 | 06:40 18:42-19:47/65 | 07:32 | 07:28 15:11-15:20/9 | 08:21 14:44-15:32/48
| 21:59 | 21:2 | 20:19 | 19:07 | 16:59 | 16:18
3| 05:10 | 05: 50 20:08-20:36/30 | 06:42 18:41-19:46/65 | 07:34 | 07:30 15:08-15:23/15 l 08:23 14:45-15:31/46
| 21:59 | 21:23 | 20:17 119:05 | 16:57 | 16:17
4| 05:10 | 05:51 20:09-20:38/29 | 06:44 18:39-19:44/65 | 07:35 07:32 15:04-15:25/21 | 08:24 14:45-15:31/46
| 21:59 | 21:21 | 20:14 | 19:02 16:55 | 16:16
5 05:11 | 05:53 20:08-20:37/29 | 06:46 18:38-19:43/65 | 07:37 07:34 15:01-15:27/26 | 08:25 14:45-15:29/44
| 21:58 | 21:19 19:57-20:03/6 | 20:12 | 19:00 16:53 | 16:16
6| 05:12 | 05:55 20:00-20:37/28 | 06:47 1B:37-19:24/47 | 07:39 07:36 14:59-15:28/29 | 08:27 14:47-15:29/42
| 21:58 | 21:17 19:54-20:07/13 | 20:10 19:25-19:42/17 | 18:58 | 16:52 | 16:15
7| 05:13 | 05:56 19:51-20:36/45 | 06:49 18:35-19:23/48 | 07:41 | 07:38 14:57-15:29/32 | 08:28 14:47-15:29/42
| 21:57 | 21:15 | 20:07 19:26-19:39/13 | 1B:55 16:50 | 16:15
8| 05:14 | 05:58 19:50-20:36/46 | 06:51 18:35-19:23/48 | 07:42 07:40 14:57-15:31/34 | 08:29 14:48-15:29/41
| 21:56 | 21:13 | 20:05 19:31-19:34/3 | 18:53 16:48 | 16:14
9 | 05:15 | 06:00 19:48-20:35/47 | 06:52 18:35-19:22/47 | 07:44 07:42 14:56-15:32/36 | 08:31 14:48-15:29/41
| 21:55 | 21:11 | 20:03 | 18:51 16:46 | 16:14
10 | 05:16 | 06:01 19:48-20:35/47 | 06:54 18:33-19:21/48 | 07:46 | 07:43 14:55-15:32/37 | 08:32 14:49-15:26/39
| 21:55 | 21:09 | 20:00 | 18:48 | 16:45 | 16:14
11| 05:17 | 06:03 19:47-20:34/47 | 06:56 18:33-19:20/47 | 07:48 07:45 14:55-15:33/38 | 08:33 14:49-15:28/39
| 21:54 | 21:07 19:34-19:44/10 | 19:58 | 18:46 16:43 | 16:14
12 | 05:18 | 06:05 19:30-20:32/62 | 06:58 18:33-19:19/46 | 07:50 07:47 14:52-15:33/41 | 08:34 14:49-15:28/39
| 21:53 | 21:05 | 19:55 | 18:44 16:41 | 16:13
13 | 05:19 | 06:06 19:28-20:31/63 | 06:59 18:33-19:17/44 | 07:51 07:49 14:49-15:34/45 | 08:35 14:50-15:28/38
| 21:52 | 21:03 | 19:53 | 18:41 | 16:40 | 16:13
14 | 05:21 | 06:08 20:14-20:29/15 | 07:01 18:33-19:15/42 | 07:53 | 07:51 14:47-15:34/47 | 08:36 14:51-15:27/36
| 21:51 | 21:01 19:26-20:13/47 | 19:51 | 18:39 | 16:38 | 16:13
15 | 05:22 | 06:10 20:18-20:26/8 | 07:03 18:33-19:13/40 | 07:55 | 07:53 14:46-15:34/48 | 08:37 14:51-15:27/36
| 21:50 | 20:59 19:25-20:13/48 | 19:48 | 18:37 | 16:37 | 16:13
16 | 05:23 | 06:11 19:24-20:14/50 | 07:04 18:33-19:09/36 | 07:57 | 07:54 14:45-15:34/49 | 08:38 14:52-15:27/35
| 21:49 | 20:57 | 19:46 118:35 | 16:35 | 16:13
17 | 05:24 | 06:13 19:22-20:13/51 | 07:06 18:34-19:08/34 | 07:59 | 07:56 14:44-15:35/51 | 08:39 14:53-15:27/34
| 21:48 | 20:55 | 19:43 |18:32 | 16:34 | 16:14
18 | 05:26 | 06:15 19:22-20:13/51 | 07:08 18:35-19:08/33 | 08:00 | 07:58 14:44-15:35/51 | 08:39 14:54-15:28/34
| 21:47 | 20:53 | 19:41 | 18:30 | 16:32 | 16:14
19 | 05:27 20:22-20:25/3 | 06:17 19:20-20:12/52 | 07:09 18:35-19:07/32 | 08:02 08:00 14:43-15:35/52 | 08:40 14:54-15:27/33
| 21:45 | 20:51 | 19:38 | 18:28 16:31 | 16:14
20 | 05:28 20:18-20:28/10 | 06:18 19:20-20:12/52 | 07:11 1B8:37-19:06/29 | 08:04 08:02 14:43-15:35/52 | 08:41 14:54-15:28/34
| 21:44 | 20:49 | 19:36 | 18:26 16:30 | 16:15
21| 05:30 20:17-20:31/14 | 06:20 19:20-20:11/51 | 07:13 18:40-19:06/26 | 08:06 | 08:03 14:43-15:35/52 | 08:41 14:55-15:28/33
| 21:43 | 20:46 | 19:34 | 18:24 | 16:28 | 16:15
22| 05:31 20:15-20:32/17 | 06:22 19:19-20:10/51 | 07:15 18:43-19:03/20 | 08:08 | 08:05 14:42-15:34/52 | 08:42 14:55-15:28/33
| 21:42 | 20:44 | 19:31 | 18:21 16:27 | 16:15
23| 05:33 20:14-20:32/18 | 06:23 19:19-20:09/50 | 07:16 18:46-19:01/15 | 08:10 08:07 14:42-15:34/52 | 08:42 14:56-15:30/34
| 21:40 | 20:42 | 19:29 | 18:19 16:26 | 16:16
24 | 05:34 20:14-20:34/20 | 06:25 19:18-20:07/49 | 07:18 18:48-18:59/11 | 08:12 08:09 14:42-15:34/52 | 08:43 14:56-15:30/34
| 21:39 | 20:40 | 19:26 |18:37 | 16:25 | 16:16
25| 05:36 20:12-20:35/23 | 06:27 19:18-20:06/48 | 07:20 18:50-18:56/6 | 07:13 | 08:10 14:42-15:34/52 | 08:43 14:56-15:30/34
| 21:37 | 20:38 | 19:24 | 17:15 | 16:24 | 16:17
26 | 05:37 20:11-20:35/24 | 06:28 19:05-19:17/12 | 07:21 | 07:15 08112 14:43-15:34/51 | 08:44 14:57-15:31/34
| 21:36 | 20:35 19:18-20:04/46 | 19:22 |17:13 16:23 | 16:18
27| 05:39 20:11-20:36/25 | 06:30 19:01-19:59/58 | 07:23 | 07:17 08:13 14:43-15:34/51 | 08:44 14:58-15:32/34
| 21:34 | 20:33 | 19:19 |17:11 16:22 | 16:19
28 | 05:40 20:10-20:36/26 | 06:32 18:59-19:50/51 | 07:25 | 07:19 | 08:15 14:43-15:33/50 | 08:44 14:58-15:34/36
| 21:33 | 20:31 | 19:17 112:09 | 16:21 | 16:19
29| 05:42 20:10-20:37/27 | 06:34 18:58-19:50/52 | 07:27 107:21 | 08:17 14:43-15:33/50 | 08:44 14:58-15:35/37
| 21:31 | 20:28 | 19:14 117:07 | 16:20 | 16:20
30 | 05:43 20:09-20:37/28 | 06:35 18:51-19:48/57 | 07:28 | 07:23 | 08:18 14:44-15:33/49 | 08:44 14:59-15:35/36
| 21:29 | 20:26 | 19:12 117:05 | 16:19 | 16:21
31| 05:45 20:10-20:38/28 | 06:37 18:47-19:48/61 | |07:25 | | 08:44 14:58-15:36/38
| 21:28 | 20:24 | | 17:03 | | 16:22
Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
Anzahl Minuten mit Schatten 263 1520 1054 0 1224 1178
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag Im Monat Sonnenaufgang  (SS:MM) (SS:MM) g-Zeitp (55:MM) de/Mi mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (S5:MM) fang punkt (S5:MM) de/l mit
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Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

;3..‘!);3-.:2025 16:40/4.2.285
SHADOW - Kalender pro WEA

Berechnung: GB WEA: 21 - W25

Annahmen fiir Schattenwurfberechnung :;.,, Fe; : Ma: gw ;m it Jsu(:mfn‘ “ﬂ‘;"‘;""‘é‘ﬁ"‘m [E[f:’ﬂ

1.36 251 3.14 5.11 6,79 548 564 550 4.24 3.12 1.82 096

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 827 582 8462
Startwindaeschwindiok

fs! ol Start g aus L gskennlinie
Mar 1 Juni | August | Saptomber 1 Oktober | Novembet Dezember
(0559 1R:33-20016M0 | 0513 | 0546 TR54-20:26732 | 0828 IRITA9SHIE | 0730
| 20:5; | 214 (2128 119:30
0%:97 1933200443 | 0512 10548 19532029730 | 040 194019:51/13 | 0702
20,58 | 47 | 2024 2018 11807
05:55 19:33-2001043 [ 0510 (0550 19502020037 | 62 1o
2101 | . [§:0:1 47 119:08
05:53 19:55-201742 [0S0 10551 148-20:27/09 | D64 10735
e |4 nn 038 |0
0551 1905200742 | 0508 0550 1047-20:2740 | 0646 1007
2104 1% s w012 | 19:00
0549 19:3520107/0 | 05:07 05:54 104620:0M1 | 0667 107138
2106 jaes Pt 0 | 1858
05:47 10:36-20:17M41 | 0507 105:36 19452007 | 069 10741
21:08 | K 118 207 | 18:5s
V846 1932000008 | 0506 105:58 1944-20:2741 | 0683 |0
| 21:53 |13 20:08 11643
| 0506 105:58 19:43-20006041 | OS2 1 0044
] | 2188 2 .03 |30:58
194219511 | 0508 06:01 19:43-20:2643 | 0654 | 046
20 155 2110 20000 1 1
19002954/18 0540 100105 | 0508 00,00 1943202641 | 0658 10T
RG] | 2055 2100 %% | 1046
197105018 | 0508 19452061 | OSDe 06:05 19:43-20:24M2 |85 | 07:50
36 [21:56 21.06 955 11
19:36-19:5020 | oatd 06:08 19402012442 ot 10741
i | 357 0 w5 1A
19SS [ 0505 19:44-20:13/2¢ | 0S4 00,00 19.41-2022M1 | 0703 | 0753
2120 | 187 2101 19:5% 11809
1903-10:50/2) | 0500 19462010428 | 0504 06:10 19:41-20:2140 | 0203 | 02:5%
w | 215 20058 194 D
19001957126 [ 0532 19:47-20:04/27 |05 10611 19:41-20:20008 | 0704 | 02:37
3 12:5 4 120557 19:66 118:35
WIS 2530 14301004 | 0500 06:1) 120N | o708 | o758
A | 1159 20:35 va 112
1195028 | 0529 184520000723 | 05 0618 194120000 | 10N | 00:01
s 3200 2053 1948 11830
191332000028 | 0527 19:0-20:1421 | OS2 062l 1942014703 | 0709 | boi02
AIS j 2200 1205 1939 | 18:28
1932200432 | 05:26 19-52-20:10/18 | 0353 106:18 19.40-20:13/33 | 0741 108,04
AN | 200 7 12049 s 12
1023200012 | 0504 19:53-20:00008 | OSD4 0$:30 29:06-20:18/% 06:20 1998201238 | 6713 | 08:06
AN | 2% .43 20:47 el 1334
19036200033 | 05:2) 19:55-20107/22 | 0504 Q531 20004-20:1814 | 0622 1907200030 | 025 108108
R |22 2 20:44 3 |
19352007137 | 05:32 19:5E-20:0478 | 05D 0537 20:03-70:19/16 | 06:23 19000 | 076 | o8x0
WM | 2:03 21:40 2042 19 |1
19:35-20:0033 | 050 | 05:0% 0504 M02202U19 | 0625 192004729 | Ohl | one2
45 238 | 20 4 12040 1936 | 0.0
1936-20-90/35 [ 0328 | 0808 08:38 20:00-20:22721 | 0627 1920108 | 6720 | D43
7 2136 | 220 297 | 2038 b od 115
19:24-20:13/38 ) 05:28 (0508 05:37 1999202024 | 0628 1936200024 | 0722 10708
Bt ] |01 136 2035 2 o
1934203028 | O0) | ox08 OO IRSS20NS | 0630 19-19:5824 | 02D | 022
wun (3o M w31 1918 1
193320441 | 0538 | 08086 US40 IRST0M/2) | 0632 1HNSA9IN | 0038 |one
PN | 201 0 20 1917 117108
193320159 [ 0524 | 0597 42 19:5720-26709 | 064 1506193022 |07 1o
242 | 01 M 12028 %14 11707
WI2006 |05 | 05:97 OS] IRSE0260 | 06135 19N19:56720 | o728 10723
Pt ] | 2200 0 3028 w1 117,08
0522 | Q545 19:56-20:27/31 | 06T 1RT-19:5500 102:29
244 | R | 20:24 11203
|0 | ses E 157 E 130
L34 0 0 g 1062 24
Tabellen-Layout: Die Daten fiir jeden Tag sind in folg Matrix geg (: it wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) kt (SS:MM) g-Z4 (55:MM) de/! mit
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) 1g-Zeitpunkt (SS:MM) mit
WIodPRO 4.2.285 | EMD International A/S, Tel, 45 96 35 44 44, www.omd o, wincipro@emd dk 23.03.2026 16:50 / 120 Wlﬂdl’ﬂﬂ.
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1
Wind

Dot Lizensirtar Acvmnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Kalender pro WEA
Berechnung: GB WEA: 22 - W26 ~ T m— i
nwanme; fle SctattameiBarschinng Jan Feb Mir Apr Mai Jun Jul Aug Sep Okt Nov Dez
136 251 3.14 511 679 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe
324 461 479 756 524 404 599 1,211 1,355 942 827 582 B462

Star fs! digh Start g aus | gskennlinie
1M I 1wl
| 0559 n | 0513 | 05:00
| 20:57 | 214 | 32:00
0597 M08-20:2620 | 0513 20-23-21.00M1 05:08 32:30-20:1042 20:18-30:29/21
205 | 147 2200
05:55 207-2020/210 [ 0510 2023200441 | 05:09 229-21:1041 20172090
2101 | 1. 159
05:53 2007200021 [ 0509 JMIB-2104M1 05:10 20:30-21:1141 RS bah BT
e | 14w .58
0551 0702022 | 0500 20:23-21/04M1 | 0531 2000301148 WIS
21,04 12190 2150
05:99 20:06-20:2923 | 05:07 20:24-21:08M1 05112 20:30-20:8041 20016-20:29/23
21.06 [RE 1 158
05:47 20:06-20:2W23 | 0507 20:23-21:0547 | 05:43 2M30-TL:44ML 2016209/
21:08 | s
V846 20:07-20:29022 | 0%:06 0421064 | 0814 20:30-21:4243 2018-20:09/23
210 | 183 56
0544 20:07-29:2022 | 0506 2025210643 | 0545 20030-21:12542 20162038722
211 | 2188 2156
05:42 20:07-200/21 | 0505 20:25-21:06M1 | 05:16 230-JL:1242 20172038/
pifie) 155 A:55
05 | 0528 0547 M 0 s
| 2055 54
0504 0:28-21:07/48 | 0518 20:31-25:3040 0182006718
[21:56 45
| CR04 20:26-21:06M0 0528 2031201040 2019200418
| 357 By
| 0504 20262110743 | 0520 2031-20:1079 020203213
| s pIET
08 h26-204/20 | 0508 20:2-21:07M41 | 05:22 20:31-20:307 20:22-2010018
20 2020-2034/54 | 2158 2150
0532 20:26-20:40721 (054 20:27-2007M40 0520 20:30-204909
2 WA/ | N 9
Q530 025204924 | 050) ICIROAMNT [ D524 20000- 210009
A8 MAEN004 | 1SS s
0529 | o5t 0528 7
s 3200 47
27 2023203007 | 0583 028-201.00MC | 0527 22:31-20OWM
AIS j 2200 i
26 2033205027 (0303 20:38-21:0840 | 0520 20:31-31:062%
AN | 200 0
34 20:22-20:90/28 | O5:04 20:08-21:0040 | 0SO0 20:31-20:04/2%
AN | 2200 2143
20 200222015432 | 054 202%-21:00M40 | 05:31 2003-2103%0
R |22 142
08:22 V4 | 0508 L 0532
WM | 20 140
0530 20:22-20:5775 | 05:04 20:28-21:08M1 0504 234200026
238 | 204 2409
0518 20:22-3095/37 | 0S8 2008-2LI0ML | 0538 234200004
21 | 201 2137
05:18 20:22-20:00208 (0508 20:28-21:10M1 | 0537 20:34-20:9928
Pt |10 136
05157 201 | o%08 s
0% s (a0 14 202520307
06:05 204420239 05:35 2023210136 | 0506 J02%-2110M3 | 0S40 20.06-20-5721
PN | 01 U RN
08:03 0113203313 [ 054 [ 0507 05:42
2054 1:42 | R0 2131 02120615
06:01 20110-202%06 [ 05:43 2022210040 | 05297 20292110041 | DSAE JW40-0:5515
2056 it | 2209 21:30  30:20-30:3016
0522 20022210541 | 05:45 20:43-20:5V10
24 | 212 20119-20:38/19
< | e | ses k-
» 00 nM un ”m

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

Tag im Monat  Sonnenaufgang  (SS:MM) kt (SS:MM) 2 (55:MM) de/! mit
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) punkt (S5:MM) / mit

WIndPRO 4.2.285 | EMD Interational A/S; Tel, +45 96 35 44 44, www.emd ok, windprodemd.dk 23.03.2026 16:50 / 121 WlﬂdPﬂﬂ.
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1
Wind

Pt
2306_Papenburg

SHADOW - Kalender pro WEA
Berechnung: GB WEA: 23 - W27
Annahmen fiir Schattenwurfberechnung

e,
sonr

Jan Feb Mar Apr Mai Jun

Lisenzwrine Acveundes

I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29

DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

el \

heinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Jul Aug Sep Okt Nov Dez

1.36 2.51 3.14 511 6,79 548 564 550 424 3.12 1.82 096
Betriebsdauer je Sektor

324 461 479 756 524 404 599 1211

N NNO ONO O 0SO SSO S SSW WSW W WNW NNW Summe
1,355 942 827 582 8462

Startwindgs 9 rt g aus L nlinie

|Januar |Februar |Marz  |April | Mai | Juni [Juli ber | ef
1| 08:54 | 08:16 | 07:07 05:59 | DS:11 05:08 07:30 or27 08:20
|16:23  |172:13 | 20:04 20:57 21:46 22:00 19:10 17:01 16:18
2| 08:44 | 08:14 | 07:04 05:57 05:11 05:09 07:32 07:29 08:21
| 16:24 | 1715 | 20:06 20:59 21:47 22:00 19:07 16:59 16:17
3|o844 | O8: | 07:02 05:55 05:10 05:09 07:34 07:30 08:23
|16:26 | 17: 20:07 21:01 21:48 21:59 19:05 16:57 16:17
4| 08:44 | 08: 06:59 05:53 05:09 05:10 07:35 07:32 08:24
| 16:27 | 172 20:09 21:03 2149 21:59 19:02 16:55 16:16
5]08:44 | 0B: 06:57 05:51 05:08 05:11 07:37 07:34 08:26
|16:28 | 17: | 20:11 21:04 21:50 21:58 19:00 16:53 16:16
08:43 | 08 | 06:55 49 | 05:07 05:12 07:3% 07:36 08:27
1629 | 17: 20:13 21:06 | 21:51 21:58 18:58 16:51 16:15
7| 08:43 | 08:05 06:52 05:47 05:07 05:13 07:41 07:38 08:28
16:31 | 17 20:15 21:08 21:52 2157 18:55 16:50 16:15
8]08:42 |08 06:50 05:46 05:06 05:14 07:43 07:40 08:30
16:32 | 17:27 | 20:16 21:10 21:53 21:56 18:53 16:48 16:14
9 |08:42 | 08:02 06:48 05:44 05:06 05:15 07:44 07:42 08:31
16:33 | 17:29 20:18 21:11 21:54 21:56 18:51 16:46 16:14
10 | 08:41 | 08:00 06:45 05:42 05:05 05:16 07:46 07:44 08:32
16:35 | 17:31 20220 21:13 21:55 21:55 18:48 16:44 16:14
11 | 08:41 | 07:58 | 06:43 05:40 05:05 05:17 07:48 07:45 08:33
16:36 | 17:33 | 20:22 21:15 21:55 21:54 18:46 16:43 16:13
12 | 08:40 | 07:56 | 0&:41 05:38 05:04 05:18 07:50 07:47 08:34
16:38 | 17:34 | 20:24 21:16 21:56 21:53 18:44 16:41 16:13
13108:39 | 07:54 | 06:38 05:37 05:04 05:19 07:52 07:49 08:35
16:39 | 17:36 | 20:25 21:18 21:57 21:52 18:41 16:40 16:13
141068:38 | 07:52 | 06:36 05:35 05:04 05:20 07:53 07:51 08:36
16:41 |17:38 | 20:27 21:20 21:58 2151 18:39 16:38 16:13
15| 08:37 | 07:50 | 06:34 05:33 05:04 05:22 07:55 07:53 08:37
| 16:42 | 17:40 | 20:29 21:21 21:58 21:50 18:37 16:36 16:13
16 | 08:36 | 07:48 | 06:31 05:32 | 05:03 05:23 07:57 07:55 08:38
16:44 | 17:42 | 20:31 21:23 | 21:59 21149 18:35 16:35 16:13
17 108:36 | 07:46 | 06:29 05:30 | 05:03 21:18-21:22/4 | 05:24 07:5% 07:56 08:39
16:46 | 17:44 | 20:32 21:24 | 21:59 21:48 18:32 16:34 16:13
18 108:34 | 07:44 | 06:27 05:29 | 05:03 21:18-21:23/5 | 05:25 08:01 07:58 08:40
16:47 | 17:46 | 20:34 21:26 | 22:00 21:47 18:30 16:32 16:14
19(08:33 | 07:42 | 06:25 05:27 | 05:03 21:18-21:23/5 | 05:27 08:02 08:00 08:40
16:49 | 17:48 | 20:36 21:28 | 22:00 21146 18:28 16:31 16:14
20 | 08:32 | 07:40 | 05:23 05:26 | 05:03 21:17-21:23/6 | 05:28 08:04 08:02 08:41
16:51 | 17:50 | 20:38 2129 | 22:00 21:44 18:26 16:29 16:19
21| 08:31 | 07:37 | 06:20 05:24 | 05:04 21:17-21:23/6 | 05:30 08:06 08:04 08:42
16:53 | 17:52 | 20:40 213 | 22:01 2143 18:24 16:28 16:15
22| 08:30 | 07:35 | 06:18 05:23 | 05:04 21:18-21:24/6 | 05:31 08:08 08:05 08:42
|16:54 | 17:54 | 20:41 2132 | 22:01 21:42 18:21 16:27 16:15
23|08:29 |07:33 | 06:16 05:22 | 05:04 21:19-21:24/5 | 05:32 08:10 08:07 08:43
| 16:56 | 17:56 | 20:43 21:34 | 22:01 | 21:40 18:19 16:26 16:16
240827 | 07:31 | 06:14 05:20 [ 05:04 21:19-21:24/5 | 05:34 08:12 08:09 08:43
|16:58 | 17:58 | 20:45 21:35 | 22:01 21;39 18:17 16:25 16:16
25|08:26 |07 | 06:12 05:19 | 05:05 21:20-21:24/4 | 05:35 07:14 08:10 08:43
| 17 | 18:00 | 20:47 21:36 | 2:01 21:38 17:15 16:24 16:17
26|08:25 | 07:27 | 06:09 05:18 | 05:05 21:21-21:23/2 | 05: 07:15 08:12 08:44
| 17:02 | 18:01 | 20:49 21:38 22:01 21:36 17:13 16:23 16:18
27|0823 |07 | 06:07 05:17 05:06 05:38 07:17 08:14 08:44
[ 17:04 | 18:03 | 20:50 a:39 | 22:01 2134 17:11 16:22 16:18
28 | 08:22 | 07:22 | 06:05 05:15 | 05:06 05:40 07:19 08:15 08:44
| 17:06 | 18:05 | 20:52 21:41 | 22:01 2133 17:09 16:21 16:19
29 |08:20 | | 06:03 05:14 | 05:07 05:42 07:21 08:17 08:44
|tno7 | | 20:54 21:42 | 22:01 213 17:07 16:20 16:20
30 | 08:19 | | 06:01 05:13 | 05:07 05:43 07:23 08:18 08:44
|17:09 | | 20:56 21:43 | 22:00 21:30 17:05 16:19 16:21
310847 | | 0s:12 | 05:45 07:25 08:44
(7| | 2144 | 21:28 17:03 16:22

Sonnenscheinstunden | 254 1275 | 418 490 | 505 508 330 262 238
Anzah| Minuten mit Schatten 0 o 48 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix dergeg: (: it wie Bezugsjahr):
Tag im Monat  Sonnenaufgang  (SS:MM) (SS:MM) g-Zeitp (55:MM) mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) fang-Zeitpunkt (SS5:MM) de/| mit

WIndPRO 4.2.285 | EMD International A/S, Tel, +45 96 35 44 44, www.emd ik, witdpro@emd. ok
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1
Wind

Pt
2306_Papenburg

SHADOW - Kalender pro WEA
Berechnung: GB WEA: 24 - W30
Annahmen fiir Schattenwurfberechnung

Liswnziertar Acvwnder:
I117-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285

el \

Sonr heinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 182 0.96

Betriebsdauer je Sektor
N NNO ONO O O0OSO SSO S SSW WSW W WNW NNW Summe

324 461 479 756 524 404 599 1,211 1,355 942 827 582 8462
Star fs! digh Start aus | nlinie
1M I 1wl
(0559 06:3107:0594 | 0513 J0:3221:03/30 | 05:00 ME-TL00 | 0730 |onp
| 20:57 | 214 | 32:00 1130 |01
0857 06070533 0511 JMNIN2102/30 | 0SD8 S14E-ILO8 |07 107:29
20,58 | 147 2200 11907 1698
0555 MAIIOMOMI (0510 20:34-21.0006 | 0509 2442172 10n% | O0h0
210t | . 15 119:08 | 16:87 W17
05:53 06 NO70UI0 [0S0 00028 | 0540 Med-l10NM 10735 orn e
e | 14 .58 102 | a8 s
0551 06:31065028 | 0508 205210227 | 05131 20143210025 a7 1074 oa 24
2104 %0 s 1 19:00 1169 1816
05:49 06:32-06:57/25 | 05:07 2006210027 | 05112 20143-JL0M6 107138 107:36 oz
2106 5 Juse 11858 | 1St 158
05:40 0EIFOESAT | 057 20210226 | 05:40 200710077 joner jomoe 5]
21:08 | s 11855 | 1650 16:15
0546 CRIFDESIN0 | 0%:06 J008-210028 | 0S4 2042-20:1028 10740 0740 o
20 | 183 56 11043 11648 e
05:44 06:14-06:5036 | 0506 20040-2110323 | 0545 MhS1-21:1029 10044 0242 a1
21 | 2188 2156 [BLENENETE S 1814
0542 20:38-204173 | 0505 20412100221 [ O5:16 241-ILAON | 046 1 07:44 ot
. 155 21:55 1 1 | 1 154
(0505 2042210021 | 0547 412100 10T 10745 0833
| 2055 54 RLE IR R 1813
0504 20.43-21:00/28 | 0518 20:40-21:300%0 0640071 | 06! | 07:50 104 083
[21:56 45 19SS (1AM 6 %
| CR04 2042-2100720 | 0529 20:40-20:10728 0440071508 | 0659 1ona2 10749 o3
| 3357 By w5 1Ay | % 1513
| 0504 2043-21:00720 | 0520 2039-201LA 084107124 |07 |078) jO7M 5
| s pIET 1951 11809 | e e
(08:0% 20:43-21:00/20 | 05:22 20:8-20:30/11 0640001237 | 020 | 02:5% 1 07:83 oy
| 215 2150 1948 D 1w %13
(0504 2043210000 | 0520 20:39-20:4008 0641071/ | 0704 | 02:37 1 02:55 oam
12:5 4 9 1
|050) 2044210018 | 0524 2008-MA0 06410718 |
| 1159 il |
| 0503 20 0523 20! SN ORI |
3200 47 |
2028-20.3428 | 0503 20.44-21:0019 27 29:30-20:30/02 06A%-07:10/33
|20 148
20:23-20.57128 Igﬁ 20:44-21:00/18 0520 2038213002 06-46-07:17/31
| 200 4 3
20:28-20:9050 [ O5:04 2044210019 | OSO0 20038-200801 | 06:20 0640711028
| 2w 2143 20:47
2028205031 | 054 2045210419 0531 00820900 | 06:20 064S-07:15/26
|23 142 1204
| 054 /i 0532 | 06:23
| 20 140 13002
i [eno 104 0504 106:25 20
|20 10 | 2040
292001 | 0S08 2046210019 0538 23200877 | 0627 SASS-OMINT
|20 2108 {20030
20:30-21:04/3 (0508 2046210819 [0537 20.39-200428 | 062 06STONIL4
|10 136 12038
. | ox08 oso8 | 06230
(3o 104 1303
| 0506 0540 | 0632
13 |01 a3 13031
2033210231 [ 0507 J04S107/21 | 05:42 04110010 | 0634
54 42 | R0 nn 12029
ORILCTONIE [ OSUT 2031210231 | 0507 J04EIN060 [ 0SIAT IAL-J0:SN1T | 0&:3S
5 s | 2209 N 12020
0522 203200031 | 05:45 20:43-20:57/14 | 0637
2 | 124 1205
|0 | ses k] 14
s "y “s [ n L
Tabellen-Layout: Die Daten fiir jeden Tag sind in folg Matrix geg (Sommerzeit wie Bezugsjahr):
Tag iIm Monat  Sonnenaufgang  (SS:MM) kt (S5:MM) -2 (55:MM) de/! mit
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) punkt (S5:MM) mit

WIndPRO 4.2.285 | EMD International A/S, Tal, +45 96 35 44 44, www.omd ok, windprodlemd.dk

117-SCHATTEN-2026-043

Schattenwurf-Immissionsgutachten Windpark Papenburg Il / Deutschland

23.03.2026 16:50 / 123
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1
Wind

Pt
2306_Papenburg

SHADOW - Kalender pro WEA
Berechnung: GB WEA: 25 - W31

Annahmen fiir Schattenwurfberechnung

g
%
4
%
s
g

2 t 5
1624 1715 18:09 20:06
3| 0844 0812 0715 (2623
1626 17:17 s 2007
4] 00:44 o811 %1y 06:59
1627 1719 18: 20:09
5| 0844 0809 oz 0657
1628 7 18:15 20:11
6|08} 07 a7.08 05:5%
1629 122 1017 013
7| 0843 08:05 07,06
1631 17:25 18:18 2015
80842 08:03 o704 06:50
1632 1727 18:20 8.6
90802 08.02 oo 06:48
1633 1725 n22 208
10 | 08:41 08:00 05,59 06:45
1635 173 1824 030

1636 (17233 (8% |22

12|08:50 |07:56 [0&S4 | 0641
16:38 1735 1828 20:24
130839 0754 (0652 | 063
17:36 183 2038
1 (222 06:50 06:3%
17:38 1831 b2
15 07:50 06:
1740 1833 29
1% 07:48 05,45 05:32
17 18:35 2:31
7 7:4% Lo 0629
1744 (1837|2032
18 06:40 06:27
1796 189 20:34
n 0 06:38 06:2%
1748 1% 20:3%
0 07:40 06:35 062
1750 (18 | 2038
2 07:37 05:33 05:20
1752 104 209
z 0735 06:31 06:18
1754|1846 | 2041
3 07:33 06:28 0636
1756 |18 | 2:41
M (751 05.26 0614
17:58 19 20:45
P4 0729 0523 06012
18:00 1851 247
% 02:27 05:21 08:10
02 185 29
z 06:19 | 0807
1803 18:55 0%
= 0722 0G| D605
1805 18357 n3
2 014 06:03
1958 W34
E oru 06:01
200 WsE
n 07:09
20:02
Sonnenschemnstunden | 254 = »7 418
Anzahl Mawten mit Schatten 0 o 0 0

Liswriziertnr Acromnder:

117-Wind GmbH & Co. KG

Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

Serachnet:
23.03.2026 16:40/4.2.285

Sonnenscheinwahrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]

Jan Feb Mar Apr Mai Jun Jul

Aug Sep Okt Nov Dez

1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
404 599 1,211 1,355 942 827 582 8,462

324 461 479 756 524

Startwindg g rtwindgeschw. aus | gskennlinie
IMal 1Juni 13ul 1August
05:59 0510 05:52-06:29/37 | 05:08 US:SE-06:30732 | 0546 06:17-06:29/20 | 0633 0727 08220
257 .46 2m | 21:26 022 17:01 160w
05:57 0511 05:52-06:29/37 | 05:09 05:59-06:31/32 1 05:48 06:20-06:35/19 [ 06:40 07:2% w2
20:59 pis g 2:0 |13 118 1659 16407
05.55 0510 05:52-06:20/36 | 05:09 05:53-06:32/33 | 05:50 06:21-06:37/16 | 0642 07:30 08
a0 48 pit ] a3 017 1657 1617
05:53 05:09 05-52-06:26026 | 05:10 05:59-06:3%33 ) 05:51 06:23-06:34/1) | 0644 o 08:24
203 el 2459 a2 2015 16:55 1616
05:51 05:08 05:53-06:28/35 | 05:11 05:59-06:33/34 | 05:53 06:25-06:37 06:46 07:34 08:26
204 U:50 58 | 2119 1112 1653 1616
43 05:07 05:53-06:27/34 | 05:12 05:59-063W% | 05 06:47 0736 8-
106 U5 2158 [Eited 110 1651 1615
o548 0507 05:54-06:27/33 | 05:1) 05:%9-06:M/)5 | 05:56 0699 07:38 08-20
214 n:52 ns7 j s 107 16:50 16:15
5:46 06:14-D6:24/10 0506 05:53-06:27/4 05:14 06-00-06:35/35 | 05:58 0651 07-490
24:M pisad 57 213 008 1648 1614
0544 06:12-06:26/19 06 05:54-06:27/33 | 05:19 05:00-0635/35. | 05:59 06:52 022 [ 5}
Pin A58 2156 e 103 16:46 1614
05:42 06:10-08:27/17 | 05:05 05:54-06:26/32 | 05:16 06.00-06:36/36 | 06:01 06:54 0744 08:32
a0 US55 255 | 21:10 2000 16:44 16:14
0540 06-09-06:29/20 05:08 05:54-06:26/12 05:17 06:00-06:37/37 | 0603 06:56 0748 08:13
pibiis 256 2154 | 2108 1958 16:43 %10
05:39 06:08-06:29/21 | 05:04 (OS:35-06-26/21 05:19 06:00-06:38738 | 0605 DES8 07:47 o834
2116 5 2153 2106 19:55 16:41 16:13
05:37 30/ 0504 LBl 05:19 0 1 38¢ | 0606 06:59 07:49 08:35
28:18 ns pit 7 1284 1953 16:40 16:13
0505 0603-06:00/27 | 0504 05:55-06:2520 | 05:20 06:00-06:29739 | 06:00 0701 0751 o036
1:20 pis- 3 2151 13808 19:51 16:38 16:1)
05:33 06:02-06:3/29 | 0S:04 05:55-06:2530 | 05:22 06:00-06:3%39 | 06:10 07 53 08:37
2an U158 piC-) | 2059 1940 1637 161
05:32 06:00-06:31/31 | D5:04 05:55-06:25/30 | 05:23 0R.00-06:40/40 | D61l 0704 07:55 o838
20 2158 214 | 2057 19:46 1635 161
05:30 05:59-0632/33 | 05:03 05:36-06:24/28 | 05:29 06:02-06:41739 | 0613 07:06 07:56
pitl] pis 2148 12055 194 1634 1613
05:29 05:57-06:31/34 | 05:03 05:56-06:24/78 | 05:25 06.02-06:41/39 | 06:15 07.08 07:58 08-40
piD 3 2:00 2147 12053 1941 1632 1614
05:27 05:56-0602/%6 | 0500 O5:56-06:2428 | 0527 06:.02-06:41/39 | 06:16 o0 08:00 0840
A28 2:00 214 12051 18:39 160 1614
05:26 05:55-06:32/37 | 05:03 05:56-06:24/28 | 05:28 06:02-06:44/39 | 06:18 o1 08:02 0841
n0 200 44 | 2049 19.36 1630 1614
05:34 05:54-06:31/37 | D504 05:57-06:25728 | 05:30 06.04-06:42/38 | 06:20 oy 08.04 fLE R
am 20t 2149 | 2047 199 16:26 1619
05:23 05:53-0631/38 | 0504 05:57-06:2528 | 0531 06:04-06:4%38 | 06:22 0715 08:05 8/
unn pray ianae | 20044 1921 1627 16:15
05:2 05:53-06:3/% 05:04 05:57-06:25128 05:32 06:04-06:4%/38 | 0623 07:36 0807
pis 2:00 2140 12042 19:29 16226 16:16
05.20 05:53-06:02/%9 | 05:04 05:58-06.25727 | 0504 06.06-0642/36 | 06:25 0718 0809 W
435 2:01 219 § 2040 1%:26 1625 1616
05:19 05:52-06:32/90 | 05:05 05:50-06:26/28 | 05:35 0607064235 | 0627 07.20 ©08:10 08
2:37 201 .38 | 20:38 1924 1629 1617
05:08 05:52-06-31/%9 | D5-08 O5:58-06:27/29 | 05:3) 06:08-06:42/34 | 0628 o2 08:12 08
808 20 2:36 | 20235 192 16:23 1610
05:17 05:52-06:31/39 | (5:06 05:58-06-20/30 | 05:38 06:10-06:42/32 | 03D wa 08:14 0834
239 am 2135 | 2033 1519 16:22 16018
05:15 05:52-06:31/39 | 05:06 O5:58-06:26/30 | 05:40 O06:13-0641/30 | 0612 28 08:15
N4 20 233 12031 1947 16:21 19
05:14 05:52-06:30/38 | 05.07 05.58-06:29/31 | 05:42 06.13-06:4128 | 06:M o sy 0044
N 20 2431 130,29 15:14 16:20 1620
05:13 05:52-06:30/38 | 05:07 05:50-06:29/21 | 05:4) OG:I4-06:40/26 | 06:35 28 o08:18 00:44
a4 2:00 AN | 20:36 19:42 16:18 1621
05:12 0S:52-06:29/37 0545 Ofi16-06:40/24 | 06:37 284
24 2228 | 20:4 B2
90 505 S08 1457 » w1 Pl
759 93 1085 n 0 0

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

gegeben (Sommerzeit wie Bezugsjahr):

Tag iIm Monat  Sonnenaufgang  (SS:MM)

kt (SS:MM)

52 (55:MM)

mit

Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM)

WIndPRO 4.2.285 | EMD International A/S, Tal, +45 96 35 44 44, www.omd ok, windprodlemd.dk
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mit
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Wind

et Liswnziertnr Acvennder:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

23.03.2026 16:40/4.2.285
SHADOW - Kalender pro WEA

Berechnung: GB WEA: 26 - W41 - — & 5
o Sonr heinwahrscheinlichkeit ttlers tigliche Sonnenstunden) [EELDE]
Annahmen fiir Schattenwurfberechnung prlggssloglivind Mai Jun Jul Aug A -
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 52_1 404 599 1,211 1,355 942 827 582 8,462

Star geschwindig! rt geschw. aus Leistungskennlinie
|Januar | Februar |Marz | April | Mai 1 3uni
1|08:44 | 08:15 15:21-15:30/9 | 07:20 16:40-16:54/14 | 07:07 | 05:59 | 05:12
| 16:23 | 17:13 | 18:07 | 20:04 | 20:57 | 21:45
2| 08:44 | 08:14 15:23-15:28/5 | 07:17 16:39-16:53/14 | 07:04 | 05:57 | 05:11
| 16:25 | 17:15 | 18:09 | 20:06 | 20:59 | 21:47
3| 08:44 | 08:12 | 07:15 16:39-16:53/14 | 07:02 | 05:55 | 05:10
| 16:26 | 17:17 | 18:11 | 20:07 | 21:01 | 21:48
4 | 08:44 | 08:10 | 07:13 16:40-16:53/13 | 06:59 | 05:53 | 05:09
| 16:27 | 17:19 | 18:13 | 20:09 | 21:02 | 21:49
5 08:43 | 08:09 | 07:11 16:41-16:51/10 | 06:57 | 05:51 | 05:08
| 16:28 | 17:21 | 18:15 | 20:11 | 21:04 | 21:50
6 | 08:43 | 08:07 | 07:08 16:43-16:49/6 | 06:55 | 05:49 | 05:08
| 16:29 117:23 | 18:17 | 20:13 | 21:06 | 21:51
7| 08:43 | 08:05 | 07:06 | 06:52 | 05:48 | 05:07
| 16:31 | 17:25 | 18:18 | 20:14 | 21:08 | 21:52
8 | 08:42 | 08:03 | 07:04 | 06:50 | 05:46 | 05:06
| 16:32 | 17:27 | 18:20 |20:16 | 21:09 | 21:53
9 | 08:42 | 08:01 | 07:01 | D6:48 | 05:44 | 05:06
| 16:33 | 17:29 | 18:22 | 20:18 | 21:14 | 21:54
10 | 08:41 | 08:00 | 06:59 | 06:45 | 05:42 | 05:05
| 16:35 117:31 | 18:24 | 20:20 | 21:13 | 21:54
11 | 08:40 | 07:58 | 06:57 | 06:43 | 05:40 | 05:05
| 16:36 | 17:33 | 18:26 | 20:22 | 21:14 | 21:55
12 | 08:40 | 07:56 | 06:54 | 06:41 | 05:39 | 05:05
| 16:38 | 17:35 | 18:28 120:23 | 21:16 | 21:56
13 | 08:39 | 07:54 | 06:52 | 06:38 | 05:37 | 05:04
| 16:39 | 17:36 | 18:29 120:25 | 21:18 | 21:57
14| 08:38 | 07:52 | 06:50 | 06:36 | 05:35 | 05:04
| 16:41 | 17:38 | 18:31 120:27 | 21:19 | 21357
15 | 08:37 | 07:50 | 06:47 | 06:34 | 05:34 | 05:04
| 16:43 | 17:40 | 18:33 120:29 | 21:21 | 21:58
16 | 08:36 | 07:48 | 06:45 16:57-17:05/8 | 06:32 | 05:32 | 05:04
| 16:44 | 17:42 | 18:35 | 20:31 | 21:23 | 21:58
17 | 08:35 | 07:46 | 06:42 16:55-17:08/13 | 06:29 | 05:30 | 05:04
| 16:46 | 17:44 | 18:37 | 20:32 | 21:24 | 21:59
18 | 08:34 | 07:44 | 06:40 16:53-17:08/15 | 06:27 | 05:29 | 05:04
| 16:48 | 17:46 | 18:39 | 20:34 | 21:26 | 21:59
19 | 08:33 | 07:42 | 06:38 16:52-17:09/17 | 06:25 | 05:27 | 05:04
| 16:49 | 17:48 | 18:40 |20:36 | 21:27 | 22:00
20 | 08:32 | 07:39 | 06:35 16:51-17:09/18 | 06:23 | 05:26 | 05:04
| 16:51 | 17:50 | 18:42 2038 | 21:29 | 2:00
21| 08:31 15:19-15:25/6 | 07:37 | 06:33 16:51-17:09/18 | 06:20 | 05:24 | 05:04
| 16:53 | 17:52 | 18:44 17:22-17:27/5 | 20:39 | 21:30 | 22:00
22| 08:30 15:18-15:28/10 | 07:35 | 06:30 16:51-17:10/19 | 06:18 | 05:23 | 05:04
| 16:55 | 17:54 | 18:46 17:20-17:30/10 | 20:41 | 21:32 | 22:00
23| 08:28 15:17-15:28/11 | 07:33 | 06:28 16:50-17:08/18 | 06:16 | 05:22 | 05:04
| 16:56 | 17:56 | 18:48 17:17-17:31/14 | 20:43 | 21:33 | 22:01
24 | 08:27 15:17-15:30/13 | 07:31 | 06:26 16:51-17:08/17 | 06:14 | 05:20 | 05:04
| 16:58 | 17:58 | 18:49 17:17-17:32/15 | 20:45 | 21:35 | 22:01
25 | 08:26 15:16-15:30/14 | 07:29 | 06:23 16:51-17:06/15 | 06:12 | 05:19 | 05:05
| 17:00 | 18:00 | 18:51 17:15-17:31/16 | 20:47 | 21:36 | 22:01
26 | 08:24 15:17-15:31/14 | 07:26 16:44-16:51/7 | 06:21 16:53-17:05/12 | 06:10 | 05:18 | 05:05
| 17:02 | 18:01 | 18:53 17:15-17:31/16 | 20:48 | 21:38 | 22:01
27| 08:23 15:17-15:31/14 | 07:24 16:41-16:52/11 | 06:18 16:56-17:02/6 | 06:07 | 05:17 | 05:06
s | 18:03 | 18:55 17:16-17:31/15 | 20:50 | 21:39 | 22:01
28 | 08:22 15:17-15:31/14 | 07:22 16:40-16:53/13 | 06:16 17:15-17:30/15 | 06:05 | 05:16 | 05:06
| 17:06 | 18:05 | 18:57 120:52 | 21:40 | 22:01
29 | 08:20 15:18-15:32/14 | | 07:14 18:16-18:29/13 | 06:03 | 05:15 | 05:07
| 17:07 | | 19:58 |20:54 | 21:42 | 22:00
30 | 08:19 15:18-15:31/13 | | 07:11 18:17-18:27/10 | 06:01 | 05:13 | 05:07
17:09 | | 20:00 | 20:55 | 21:43 | 22:00
31| 08:17 15:19-15:30/11 | | 07:09 | |05:12 |
| 17:11 | | 20:02 | | 21:44 |
Sonnenscheinstunden | 254 | 275 | 367 | 418 | 490 | 505
Anzahl Minuten mit Schatten 134 45 376 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag Im Monat Sonnenaufgang  (SS:MM) (SS:MM) Zeitp (55:MM) de/Mi mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (S5:MM) fang-Zeitpunkt (S5:MM) de/! mit
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Wind

et
2306_Papenburg

SHADOW - Kalender pro WEA

Berechnung: GB WEA: 26 - W41
Annahmen fiir Schattenwurfberechnung

e el
Sonr

Lisenzwrine Acveundes
I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum

Christian Gloy / christian.gloy@i17-wind.de

erachret:
23.03.2026 16:40/4.2.285

hrscheinlichkeit S (Mittlere tigliche Sonnenstunden) [EELDE]

Jan Feb Mar Apr Mai Jun
1.36 2.51 3.14 511 6,79 548 564 550 4.24 3.12 1.82 0.96

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW WSW W WNW NNW Summe
324 161 479 756 52_1 404 599 1,211 1,355 942 B27 582 8,462

Jul Aug Sep

Okt Nov Dez

Star geschwindigkeit: Startwindg aus Lei nlinie

| 3uli |August |September | Oktober | November | Dezember
1| 05:08 | 05:46 | 06:39 | 07:30 | 07:26 | 08:20
|22:00 |21:26 | 20:21 | 19:10 | 17:01 | 16:18
20509 | 05:48 | 06:40 | 07:32 | 07:28 | 08:21
| 21:59 | 21:24 | 20:19 | 19:07 | 16:59 | 16:18
310509 |05:50 | 06:42 | 07:34 | 07:30 | 08:23
| 21:59 |21:23 | 20017 | 19:05 | 16:57 | 16:17
410510 | 05:51 | 06:44 | 07:35 | 07:32 | 08:24
| 21:59 |21:21 | 20:14 | 19:02 | 16:55 | 16:16
51 0S:11 | 05:53 | 06:46 | 07:37 | 07:34 | 08:25
| 21:58 | 21:19 | 20:12 | 19:00 | 16:53 | 16:16
6| 05:12 | 05:55 | 06:47 | 07:39 | 07:36 | 08:27
| 21:58 | 21:17 | 20:10 | 18:58 | 16:51 | 16:15
7| 05:13 | 05:56 | 06:49 | 07:41 | 07:38 | 08:28
| 21:57 | 21:15 | 20007 | 18:55 | 16:50 | 16:15
8] 05:14 | 05:58 | 06:51 | 07:42 17:18-17:26/8 | 07:40 | 08:29
| 21:56 | 21:13 | 20:05 | 18:53 | 16:48 | 16:14
9| 05:15 | 06:00 | 06:52 | 07:44 17:15-17:26/11 | 07:42 14:53-14:59/6 | 08:31
| 21:55 | 21:11 | 20:03 | 18:51 | 16:46 | 16:14
10 | 05:16 | 06:01 | 06:54 | 07:46 17:14-17:27/13 | 07:43 14:51-15:01/10 | 08:32
| 21:55 | 21:09 | 20:00 | 18:48 | 16:45 | 16:14
11]05:17 | 06:03 | 06:56 | 07:48 17:13-17:27/14 | 07:45 14:50-15:02/12 | 08:33
| 21:54 | 21:07 | 19:58 | 18:46 | 16:43 | 16:14
12 05:18 | 06:05 | 06:57 | 07:50 17:13-17:27/14 | 07:47 14:50-15:03/13 | 08:34
| 21553 |21:05 | 19:55 | 18:44 | 16:41 | 16:13
131 05:19 | 06:06 | 06:59 18:09-18:18/9 | 07:51 17:13-17:27/14 | 07:49 14:50-15:04/14 | 08:35
| 21:52 [21:03 | 19:53 | 18:41 | 16:40 | 16:13
14 | 05:20 | 06:08 | 07:01 18:07-18:19/12 | 07:53 17:14-17:26/12 | 07:51 14:49-15:04/15 | 08:36
| 23:51 | 21:01 | 19:51 | 18:39 | 16:38 | 16:13
15 | 05:22 | 06:10 | 07:03 18:06-18:20/14 | 07:55 17:15-17:25/10 | 07:53 14:50-15:04/14 | 08:37
| 21:50 ] 20:59 | 19:48 | 18:37 | 16:37 | 16:13
16 | 05:23 | 06:11 | 07:04 17:45-17:50/5 | 07:57 17:17-17:22/5 | 07:54 14:50-15:04/14 | 08:38
| 21:49 | 20:57 | 19:46 18:04-18:20/16 | 18:35 | 16:35 | 16:13
17 | 05:24 | 06:13 | 07:06 17:42-17:53/11 | 07:59 | 07:56 14:50-15:04/14 | 08:39
| 21:48 | 20:55 | 19:43 18:04-18:20/16 | 18:32 | 16:34 | 16:14
18 | 05:26 | 06:15 | 07;08 17:40-17:54/14 | 08:00 | 07:58 14:51-15:04/13 | 08:39
| 21:47 | 20:53 | 19:41 18:04-18:20/16 | 18:30 | 16:32 | 16:14
191 05:27 | 06:16 | 07:09 17:38-17:54/16 | 08:02 | 08:00 14:52-15:03/11 | 08:40
| 21:45 | 20:51 | 19:38 18:03-18:18/15 | 1828 | 16:31 | 16:14
20 | 05:28 | 86:18 | 07:11 17:37-17:55/18 | 08:04 | 08:02 14:53-15:03/10 | 08:41
| 21:44 120:49 | 19:36 18:04-18:17/13 | 18:26 | 16:30 | 16:14
21| 05:30 | 06:20 | 07:13 17:36-17:55/19 | 08:06 | 08:03 14:55-15:01/6 | 08:41
| 21:43 | 20:46 | 19:34 18:05-18:16/11 | 18:24 | 16:28 | 16:15
22| 05:31 |06:22 | 07:15 17:35-17:54/19 | 08:08 | 08:05 | 08:42
| 21:42 120:44 | 19:31 18:06-18:13/7 | 18:21 | 16:27 | 16:15
23|05:33 | 06:23 | 07:16 17:35-17:54/19 | 08:10 | 08:07 | 08:42
| 21:40 | 20:42 | 19:29 | 18:19 | 16:26 | 16:16
24| 05:34 | 06:25 | 07:18 17:36-17:53/17 | 08:12 | 08:09 | 08:43
| 21:39 | 20:40 | 19:26 | 18:17 | 16:25 | 16:16
25]05:35 | 06:27 | 07:20 17:36-17:52/16 | 07:13 | 08:10 | 08:43
|21:37 | 20:37 | 19:24 | 17:15 | 16:24 | 16:17
26| 05:37 | 06:28 | 07:21 17:36-17:50/14 | 07:15 | 08:12 | 08:44
|21:36 | 20:35 | 19:22 | 17:13 | 16:23 | 16:18
2710539 | 06:30 | 07:23 17:38-17:48/10 | 07:17 | 08:13 | 08:44
| 21:34 120:33 | 19:19 | 17:11 | 16:22 | 16:19
28| 05:40 | 06:32 | 07:25 | 07:19 | 08:15 | 08:44
121:33 | 20:31 | 19:17 | 17:09 | 16:21 | 16:19
29 | 05:42 | 06:34 | 07:27 | 07:21 | 08:17 | 08:44
| 21:31 120:28 | 19:14 | 17:07 | 16:20 | 16:20
30 | 05:43 | 06:35 | 07:28 | 07:23 | 08:18 | 08:44
| 21:29 | 20:26 | 19:12 | 17:05 | 16:19 | 16:21
31 | 05:45 |06:37 | | 07:25 | | 08:44
|21:28 | 20:224 | | 17:03 | | 16:22

Sonnenscheinstunden | 508 | 457 | 382 | 330 | 262 | 238
Anzahl Minuten mit Schatten 0 0 307 101 152 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wi geg (: it wie Bezugsjahr):
Tag Im Monat Sonnenaufgang  (SS:MM) (SS:MM) Zeitp (55:MM) de/ mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) fang-Zeitpunkt (S5:MM) de/! mit
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1
Wind

Dot Liswnziertar Acvwnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum
Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Grafischer Kalender pro WEA
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1
Wind

Dot Liswrizirtar Arviwnder:
2306_Papenburg I17-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum
Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285
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1
Wind

Pt Liswnziertnr Acvennder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum
Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Grafischer Kalender pro WEA
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1
Wind

Pt Liswnziertnr Acvennder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
DE-25813 Husum
Christian Gloy / christian.gloy@i17-wind.de
Barechnet:
23.03.2026 16:40/4.2.285
SHADOW - Grafischer Kalender pro WEA
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P

et Liswriziertnr Acromnder:
2306_Papenburg I117-Wind GmbH & Co. KG
Robert-Koch-Str. 29
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