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1.) Zusammenfassung

Die vorliegende Untersuchung bezieht sich auf den Betrieb von acht geplanten Windener-
gieanlagen (WEA) vom Typ Enercon E-175 EP5 TES im Windpark Rithen Wald. Es wird
die Schattenausbreitung der astronomisch maximal moglichen Beschattungsdauer nach
den Vorgaben der Bund/Lander-Arbeitsgemeinschaft Immissionsschutz (LAI) [1] im Rah-
men der Gesamtbelastung an den ermittelten Immissionsorten untersucht. Am Standort
Kallenhardt befinden sich 41 existierende oder sich im Genehmigungsverfahren befin-
dende WEA, die als Vorbelastung zu beriicksichtigen sind oder in Erwdgung gezogen wer-

den.

Bei Normalbetrieb der WEA ergeben die Berechnungen unzulassige Uberschreitungen
der Immissionsrichtwerte durch den kumulativen periodischen Schattenwurf (Gesamtbe-
lastung mit Einfluss der Zusatzbelastung). Im Rahmen dieser Berechnung werden insge-
samt zwei Schattenrezeptoren untersucht. Der jahrliche Grenzwert der Schattenwurfdauer
wird am SR-02 um maximal 177:03 Stunden pro Jahr Gberschritten (der jahrliche Grenz-
wert wird an den beiden untersuchten Immissionsorten seitens der Gesamtbelastung
Uberschritten). Der tagliche Grenzwert wird um maximal 63 Minuten am SR-02 Uberschrit-
ten (der tagliche Grenzwert wird an beiden Immissionsorten seitens der Gesamtbelastung

uberschritten).

Eine Uberprifung der Schutzwiirdigkeit der an der relevanten Fassadenseite liegenden

Raume wurde nicht durchgeflhrt.

Die Untersuchung entspricht der Maximalbetrachtung (Worst Case) mit Immissionsricht-

werten von 30 Stunden pro Kalenderjahr und 30 Minuten pro Kalendertag.

Zur Einhaltung der Immissionsrichtwerte durch die Gesamtbelastung ist die Installation

einer Abschalteinrichtung bei Schattenschlag erforderlich.

Grundlage der Berechnung sind die in Kapitel 4.3 und 4.5 aufgefiihrten Anlagendaten.
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Nachfolgender Bericht wurde nach bestem Wissen und Gewissen mit grofter Sorgfalt er-

stellt. *

Rheine, 02.07.2024 RMR/BB | ‘ TTEH

KOTTER Consulting Engineers GmbH & Co. KG e H\e‘“e
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i. V. Robert Muller-Rhein, M. Sc. i. V. Dipl.-Ing. Oliver Bunk
Projektbearbeiter Fachgebietsleiter Windenergie

Die Weitergabe von Daten oder Informationen ist dem Auftraggeber gestattet. Authentisch ist dieses Dokument nur mit
Originalunterschrift. Bezuglich der Urheberrechte verweisen wir auf die aktuell gultigen KCE-Beratungsbedingungen.
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2) Situation und Aufgabenstellung

Die Windenergie Rithen Wald GmbH & Co.KG plant die Errichtung von acht Windener-
gieanlagen (WEA) vom Typ Enercon E-175 EP5 TES mit einer Nabenhdhen von
hn = 162 m und einer elektrischen Leistung von Pe = 6.000 kW im Windpark Ruthen Wald
am Standort 59602 Kallenhardt, Landkreis Soest in Nordrhein-Westfalen. Zum Erlangen
der Genehmigung flr die Errichtung der neuen Windenergieanlagen ist der Nachweis der
Schattenwurfausbreitung notwendig. Fir die Berechnungen werden die Hinweise zur Er-
mittlung und Beurteilung der optischen Immissionen von Windkraftanlagen nach den Vor-

gaben der Bund/Lander-Arbeitsgemeinschaft Immissionsschutz (LAI) [1] angewendet.

In der Umgebung des Standortes befinden sich 41 Windenergieanlagen, die als Vorbelas-

tung an den Immissionsorten zu bericksichtigen sind oder in Erwdgung gezogen werden.

In der Umgebung des Standortes befinden sich 29 Windenergieanlagen, die jedoch nicht
als Vorbelastung an den Immissionsorten zu berlcksichtigen sind. Die Prifung hat erge-
ben, dass sich keine Immissionsorte im Uberschneidungsbereich der Schatteneinwirkung

von WEA der Vor- und Zusatzbelastung befinden.

In der Prognose soll ermittelt werden, ob die Gesamtbelastung die Immissionsrichtwerte
des kumulativen periodischen Schattenwurfes (Grenzwertliberschreitung der Gesamtbe-

lastung mit Einfluss der Zusatzbelastung) an den umliegenden Immissionspunkten einhalt.
In der Nachbarschaft des geplanten Standortes befinden sich mehrere immissionsrele-
vante Gehofte und Wohnhauser, welche um die geplanten WEA angeordnet sind. Eine

Beurteilung der Schutzwirdigkeit der Fassaden hat nicht stattgefunden.

Die Ergebnisse der Untersuchung sind in Form eines Schattenwurfgutachtens vorzulegen.
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3) Berechnungs- und Beurteilungsgrundlagen

Fir die Berechnung und Bearbeitung werden folgende Vorschriften und Unterlagen her-

angezogen:

[11 Hinweise zur Ermittlung und Beurteilung der optischen Immissionen von Windkraft-
anlagen (WKA-Schattenwurf-Hinweise), Bund/Lander-Arbeitsgemeinschaft Immissi-
onsschutz (LAI), Aktualisierung 2019, 23.01.2020

[2] Bundes-Immissionsschutzgesetz in der Fassung der Bekanntmachung vom
17. Mai 2013 (BGBI. S. 1274), das durch Artikel 1 des Gesetzes vom 20. Novem-
ber 2014 (BGBI. S. 1740) geandert worden ist

[3] WindPRO 4.5.540, Herausgeber EMD International A/S (DK)

[4] Ausschnitt aus OpenStreetMap® (UTM, Zone 32: untere linke Ecke: RW = 449.957,
HW = 5.687.408; obere rechte Ecke: RW = 469.925, HW = 5.707.203). Herausge-
ber: OpenStreetMap® 2.0-Lizenz (CC BY-SA 2.0)

[5] Ortstermin zur Besichtigung der Immissionspunkte am 13.06.2024 durch KOTTER
Consulting Engineers GmbH & Co. KG, Herrn Robert Miiller-Rhein, M. Sc.
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4)) Berechnungsvoraussetzungen fiir optische Immissionen

4.1. Grundlagen

Die optischen Immissionen von WEA beziehen sich auf den dynamischen Rotorschlag
(periodischer Schattenwurf). Der statische, vom Turm erzeugte Schatten bildet keinen re-
levanten und zu berlcksichtigenden Effekt, da primar die frequentierenden Lichtwechsel

als Immissionen gelten und beim Menschen zu Belastigungswirkungen fuhren kdnnen [2].

Die Schattenlange einer WEA hangt stark von der jeweiligen Jahreszeit ab. So sind die
Einwirkbereiche in den Wintermonaten langer, da der Sonnenstand zu einem spateren
Zeitpunkt morgens und zu einem friiheren Zeitpunkt abends niedriger ist als in den Som-

mermonaten. Die Berechnung berlcksichtigt einen Sonnenstand von mindestens 3°.

Eine Untersuchung der optischen Immissionen soll an Immissionsorten mit schutzwurdi-
gen Raumen oder an Bereichen, die planungsrechtlich Potential fir eine entsprechende
Bebauung geben, stattfinden [1]. Die Schutzwirdigkeit besteht bei:

Wohnraumen
Schlafrdumen
Unterrichtsraumen

Buroraumen, Praxisrdumen, Arbeitsrdumen etc.

An den einzelnen Immissionsorten wurde die Schutzwirdigkeit nicht untersucht. Fur alle

Fassadenseiten wird eine Worst Case-Betrachtung durchgefihrt.

Eine Unterscheidung zwischen Kern- und Halbschatten findet in der Berechnung des

Worst Case-Szenarios keine Anwendung.
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4.2. Astronomisch maximal mégliche Beschattungsdauer

Auf Grundlage der Hinweise zur Ermittlung und Beurteilung der optischen Immissionen
von Windkraftanlagen der Bund/Lander-Arbeitsgemeinschaft Immissionsschutz (LAI), Ar-
beitskreis Lichtimmissionen [1], sind die Berechnungen fiir eine Maximalbetrachtung durch

die astronomisch maximal mdglichen Beschattungszeiten durchzufuhren.

Sofern die Grenzwerte flr die astronomisch maximal mogliche Beschattungsdauer

30 Stunden / Jahr und
30 Minuten / Tag

von allen WEA im Umkreis an den Immissionsorten Uberschritten werden, wird davon
ebenfalls eine Uberschreitung der realen Beschattungszeiten abgeleitet (8 Stun-
den / Jahr). In entsprechenden Fallen werden Abschaltvorrichtungen in den WEA instal-

liert und zeitliche Strategien entwickelt.

Die folgenden Annahmen werden flir eine Betrachtung der astronomisch maximal mogli-

chen Beschattungsdauer vorausgesetzt:

Die Sonne scheint durchgehend taglich von Sonnenauf- bis -untergang.
Ausreichender Wind fiir eine dauerhafte Bewegung der Rotoren (100 % Verfugbar-
keit).

Die WEA sind immer in Betrieb und stehen mit der Rotorflache immer senkrecht zur
Sonneneinfallsrichtung.

Minimale relevante Sonnenhdhe Uber Horizont mit 3°.

Es werden keine Hindernisse angenommen, die eine abschirmende Wirkung besit-
zen.

An den Wohngebauden werden die Schattenrezeptoren im Gewachshausmodus plat-

ziert, d. h. der Schatten wirkt von allen Seiten ein.

Die Berechnung der optischen Immissionen erfolgt mit Hilfe des Berechnungsprogramms
WindPRO, Version 4.5.540 [3]. Als Immissionspunkt wird ein Schattenrezeptor (SR) an
der kritischen Fensterseite der Gebaude angesetzt. Im Modell wird dieser mit einer

Breite x Héhe von 0,1 m x 0,1 m in 2 m Hohe Uber Grund platziert.
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Die Sonne wird als Punktquelle angesehen und die Rotorflache als Kreisflache im Zuge

der Maximalbetrachtung betrachtet.

4.3. Prufung von Windenergieanlagen der Vorbelastung

In der Nahe der geplanten Zusatzbelastung, bestehend aus acht Enercon E-175 EP5
TES, befinden sich 41 weitere bereits bestehende oder im Genehmigungsverfahren be-
findliche WEA, welche als Vorbelastung in Erwagung gezogen werden. Die im Anlage A
aufgeflihrte Abbildung, zeigt die SHADOW-Karte mit Darstellung des Lageplans und der
Schattenausbreitung der Gesamtbelastung unterteilt in Minuten / Tag und Stunden / Jahr
(Grenzwerte). Die zu erwartende Schattenbelastung der unten aufgefihrten WEA reicht

hierbei nicht bis zu den maRgeblichen Schattenrezeptoren, wie in der Schattenkarte er-

sichtlich. Demzufolge werden diese in dem folgenden Kapitel 4.4 nicht weiter aufgefuhrt.

WEA Be-
zeichnung

WEA Typ

WEA_VB02

Enercon E-40/5.40 500 40.3 NH: 50,0 m (ges: 70,2 m)

WEA_VB03

Vestas V172-7.2 7200 172.0 NH: 175,0 m (ges: 261,0 m)

WEA_VB15

GE Wind Energy 5.5-158 GT120 5500 158.0 NH: 161,0 m (ges: 240,0 m)

WEA_VB16

GE Wind Energy 5.5-158 GT120 5500 158.0 NH: 161,0 m (ges: 240,0 m)

WEA_VB17

GE Wind Energy 5.5-158 GT120 5500 158.0 NH: 161,0 m (ges: 240,0 m)

WEA_VB18

GE Wind Energy 5.5-158 GT120 5500 158.0 NH: 161,0 m (ges: 240,0 m)

WEA_VB19

Enercon E-160 EP5 E3 R1 5560 160.0 NH: 166,6 m (ges: 246,6 m)

WEA_VB20

Enercon E-160 EP5 E3 R1 5560 160.0 NH: 166,6 m (ges: 246,6 m)

WEA_VB21

Enercon E-160 EP5 E3 R1 5560 160.0 NH: 166,6 m (ges: 246,6 m)

WEA_VB22

Enercon E-160 EP5 E3 R1 5560 160.0 NH: 166,6 m (ges: 246,6 m)

WEA_VB23

Enercon E-160 EP5 E3 5560 160.0 NH: 166,6 m (ges: 246,6 m)

WEA_VB24

Enercon E-160 EP5 E3 5560 160.0 NH: 166,6 m (ges: 246,6 m)

WEA_VB25

Nordex N149/5.X 5700 149.0 NH: 164,0 m (ges: 238,5 m)

WEA_VB26

Nordex N175/6.X 6800 175.0 NH: 179,0 m (ges: 266,5 m)

WEA_VB27

Nordex N175/6.X 6800 175.0 NH: 179,0 m (ges: 266,5 m)

WEA_VB28

Nordex N175/6.X 6800 175.0 NH: 179,0 m (ges: 266,5 m)

WEA_VB29

Nordex N175/6.X 6800 175.0 NH: 179,0 m (ges: 266,5 m)

WEA_VB30

Vestas V126-3.45 LTq 3450 126.0 NH: 149,0 m (ges: 212,0 m)

WEA_VB31

Vestas V117-3.45 3450 117.0 NH: 116,5 m (ges: 175,0 m)

WEA_VB32

Vestas V126-3.45 LTq 3450 126.0 NH: 149,0 m (ges: 212,0 m)

WEA_VB33

Vestas V126-3.45 LTq 3450 126.0 NH: 149,0 m (ges: 212,0 m)

WEA_VB34

Vestas V126-3.45 LTq 3450 126.0 NH: 149,0 m (ges: 212,0 m)

Teil 1 von Tabelle 1
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WEA Be-

zeichnung WEA Typ

WEA VB35 Vestas V126-3.45 LTq 3450 126.0 NH: 149,0 m (ges: 212,0 m)

WEA_VB36 Enercon E-82 E2 TES 2300 82.0 NH: 138,4 m (ges: 179,4 m)

WEA VB37 [Enercon E-82 E2 TES 2300 82.0 NH: 108,4 m (ges: 149,4 m)

WEA _VB38 [Enercon E-82 E2 TES 2300 82.0 NH: 138,4 m (ges: 179,4 m)

WEA VB39 [Enercon E-160 EP5 E3 R1 5560 160.0 NH: 166,6 m (ges: 246,6 m)
WEA VB40 [Enercon E-48 800 48.0 NH: 64,6 m (ges: 88,6 m)

WEA _VB41 Enercon E-101 3000 101.0 NH: 135,4 m (ges: 185,9 m)
Tabelle 1:

Windenergieanlagen der Vorbelastung deren Schattenbelastung auf die
malgeblichen Schattenrezeptoren zu vernachlassigen sind. (Angaben
zum WEA-Typ aus Programm WindPRO)

Damit liegen in Summe zwolf WEA als Vorbelastung vor (WEA_VB01, WEA_VBO04 bis

WEA_VB14), welche innerhalb der Schattenprognose betrachtet werden mussen.

4.4. Windenergieanlagen der Vorbelastung

In der nahen Umgebung des Standortes befinden sich 41 weitere Windenergieanlagen,
wovon zwolf WEA als Vorbelastung zu bericksichtigen sind (siehe Kapitel 4.3). Die
UTM/ETRS 89-Koordinaten (Zone 32) befinden sich im SHADOW-Hauptergebnis in An-
lage A2.

Typ V-162 7.2 V-162 6.2
Bezeichnung WEA VB01, WEA VB04 WEA VBO05 bis WEA VB14
Hersteller Vestas

Nabenhohe hy [M] 169 169
Rotordurchmesser [m] 162 162
Nennleistung [kW] 7.200 6.200

Maximale Blatttiefe [m] 4,32 [3] 4.32 [3]
Schattenbereich [m] 2.041 [3] 2.041 [3]

Tabelle 2:

im Windpark Riathen Wald

Anlagendaten der vorhandenen Windenergieanlagen der Vorbelastung

TTER

SULTING ENGINEERS



HH
i

TTER

I I SULTING ENGINEERS

Seite 11 von 106 zum Bericht R-2-2023-0368.02

4.5. Windenergieanlagen der Zusatzbelastung

Die relevante Zusatzbelastung besteht im Windpark Rithen Wald aus acht geplanten
WEA vom Typ Enercon E-175 EP5 TES mit einer Nabenhdhe von hy = 162 m und einem
Rotordurchmesser von 175 m. Die Nabenhohe ist vom Auftraggeber vorgegeben. Die
UTM/ETRS 89-Koordinaten (Zone 32) befinden sich im SHADOW-Hauptergebnis in An-
lage A2.

Typ Enercon E-175 EP5 TES

Bezeichnung WEA ZB01 bis WEA ZB08

Hersteller Enercon

Nabenhdhe hy [m] 162

Rotordurchmesser [m] 175

Nennleistung [kW] 6.000

Maximale Blatttiefe [m] 4,01 [3]

Schattenbereich [m] 1.737 [3]
Tabelle 3: Anlagendaten der Windenergieanlage der Zusatzbelastung im Windpark

Ruthen Wald

Der Schattenbereich berechnet sich aus den AbmafRen der WEA (Rotordurchmesser, Na-

benhdhe und Blatttiefe) und dem variierenden Sonnenstand.

4.6. Immissionsorte

Die Aufnahme der relevanten Immissionsorte, die die Grenzwerte Uberschreiten, erfolgt
auf Grundlage der Schattenausbreitungsdarstellung. Demnach werden alle Gebaude mit
schutzwirdigen Rdumen innerhalb der jahrlichen und taglichen Grenzwerte der Gesamt-
belastung, bei denen die Zusatzbelastung einen Einfluss hat, im Rahmen der weiteren
Berechnung der einzelnen Schattenwurfzeiten untersucht. Innerhalb dieser Auflistung sind
zwei mafigebliche Schattenrezeptoren aufgenommen worden, welche zusatzlich im Lage-
plan in Abbildung 1 abgebildet werden. Die Tabelle 4 zeigt die Schattenrezeptoren mit
deren Adressen und den UTM/ETRS 89-Koordinaten (Zone 32) auf.
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Be- UTM-Koordinaten
zeich- Adresse
nung Ost Nord
SR-01 |ProvinzialstralRe 2, 59602 Ruthen 461.385 |5.697.535
SR-02 |Forsthaus Antfelder Wald 1, 59939 Olsberg 462.381 |5.696.208
Tabelle 4: Immissionsorte am Standort Kallenhardt
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Abbildung 1:

Lageplan der relevanten Schattenrezeptoren, sowie der in der Nahe be-
findlichen Vor- (blaue Symbole) und Zusatzbelastung (rote Symbole) im
WP Ruthen Wald, EMD International A/S (DK) ©

Aus den Koordinaten der untersuchten Immissionsorte (10) und der WEA der Zusatzbe-

lastung, s. Anlage A, ergeben sich folgende horizontale Abstande:

Be- Abstand [m]
zeich- | WEA WEA WEA WEA WEA WEA WEA WEA
nung | ZBO1 ZB02 ZB03 ZB04 ZB05 ZB06 ZB07 ZB08
SR-01 726 1.897 2.404 3.121 3.871 3.169 2.432 2.096
SR-02 | 1.708 2.381 2.674 3.279 4.200 3.566 3.165 3.134

Tabelle 5:

Horizontale Abstande der Zusatzbelastung im Windpark Ruthen Wald zu

den untersuchten Immissionsorten (Angaben auf volle Meter gerundet)
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5) Berechnung der Schattenwurfimmissionen

Auf Grundlage des Kapitels 4.) wurden folgende Ergebnisse ermittelt. In den Berechnun-
gen wurden keine vorhandenen Abschaltzeiten berticksichtigt, die Ergebnisse stellen so-
mit das Worst Case-Szenario dar.

5.1. Astronomisch maximal mogliche Beschattungsdauer der Vorbelastung

Im Folgenden wird die maximal mdgliche jahrliche Schattenwurfdauer (Grenzwert
30 Stunden/Jahr) und maximal mogliche tagliche Schattendauer (30 Minuten/Tag) der
Vorbelastung mit 41 WEA dargestellt:

Maximal mégli- | Grenzwertuber- | Maximal mégli- | Grenzwertuber-
Immissi- che Schatten- schreitung che Schatten- schreitung
onsorte | dauer jahrlich VB 30 h/a VB dauer taglich VB 30 min/d VB
[hh:mm] [hh:mm] [hh:mm] [hh:mm]
SR-01 9:59 -- 0:23 --
SR-02 179:52 149:52 1:33 1:03
Tabelle 6: Schattenwurfzeiten der Vorbelastung im Windpark Riithen Wald; Uber-

schreitung der Grenzwerte an den Immissionsorten

Im Rahmen der Schattenwurfzeiten flihren die WEA der Vorbelastung an einem Schatten-
rezeptor zu unzulassigen Uberschreitungen mindestens eines Grenzwertes. Der jahrliche
Grenzwert der Schattenwurfdauer wird am SR-02 um maximal 149:52 Stunden pro Jahr
Uberschritten. Der tagliche Grenzwert wird um maximal 63 Minuten am SR-02 Gberschrit-
ten.

5.2. Astronomisch maximal mogliche Beschattungsdauer der Zusatzbelastung

Im Folgenden wird die maximal mdgliche jahrliche Schattenwurfdauer (Grenzwert
30 Stunden/Jahr) und maximal moégliche tagliche Schattendauer (30 Minuten/Tag) der Zu-
satzbelastung mit acht Enercon E-175 EP5 TES dargestellt:
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Maximal mdgliche | Grenzwertiber- | Maximal mégliche | Grenzwertlber-
Immissi- | Schattendauer schreitung Schattendauer schreitung
onsorte jahrlich ZB 30 h/a ZB taglich ZB 30 min/d ZB
[hh:mm] [hh:mm] [hh:mm] [hh:mm]
SR-01 51:39 21:39 0:54 0:24
SR-02 2711 -- 0:25 --
Tabelle 7: Schattenwurfzeiten der Zusatzbelastung im Windpark Riithen Wald; Uber-

schreitung der Grenzwerte an den Immissionsorten

Im Rahmen der Schattenwurfzeiten fihren die WEA der Zusatzbelastung an einem Schat-
tenrezeptor zu unzuldssigen Uberschreitungen mindestens eines Grenzwertes. Der jahrli-
che Grenzwert der Schattenwurfdauer wird am SR-01 um maximal 21:39 Stunden pro Jahr

Uberschritten. Der tagliche Grenzwert wird um maximal 24 Minuten am SR-01 Uberschrit-

ten.

5.3.

Astronomisch maximal mégliche Beschattungsdauer der Gesamtbelastung

Die Tabelle 8 zeigt die auf Basis der Schattenwurfzeiten von Vor- und Zusatzbelastung

kumulativ Gberschrittenen Grenzwerte.

Maximal mégliche | Grenzwertluber- | Maximal mogliche | Grenzwertlber-
Immissi- | Schattendauer schreitung Schattendauer schreitung
onsorte jahrlich GB 30 h/a GB taglich GB 30 min/d GB
[hh:mm] [hh:mm] [hh:mm] [hh:mm]
SR-01 61:38 31:38 1:14 0:44
SR-02 207:03 177:03 1:33 1:03
Tabelle 8: Schattenwurfzeiten der Gesamtbelastung im Windpark Rithen Wald;

Uberschreitung der Grenzwerte an den Immissionsorten

Die Berechnung zeigt an zwei untersuchten Schattenrezeptoren unzulassige Uberschrei-
tungen durch periodischen Schattenwurf der Gesamtbelastung bei mindestens einem zu

berlcksichtigenden Grenzwert auf.

Das Ergebnis stellt eine Maximalbetrachtung dar. Der jahrliche Grenzwert der Schatten-
wurfdauer wird am SR-02 um maximal 177:03 Stunden pro Jahr Gberschritten. Der tagli-

che Grenzwert wird um maximal 63 Minuten am SR-02 tUberschritten.

TTER
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6.) Bewertung

Im Zuge der Bewertung weist die Zusatzbelastung eine Relevanz auf, sofern die acht ge-
planten WEA zu einer Uberschreitung der jahrlichen Grenzwerte von 30 Stunden/Jahr
oder die taglichen Grenzwerte von 30 Minuten/Tag fuhren. Weiterhin besteht fur die Zu-
satzbelastung eine Relevanz, sofern zusétzliche Schattenwurfzeiten an den schon seitens
der Vorbelastung Uberschrittenen Immissionsorten zu erwarten sind.

6.1. Maximal mogliche jahrliche Schattendauer

Im Folgenden wird die maximal mdgliche jahrliche Schattenwurfdauer in Bezug auf die

durch die Zusatzbelastung verursachten Uberschreitungen bewertet:

Maximal mégli- | Maximal mégli- | Grenzwertlber- Erhdhun
10 che Schatten- che Schatten- schreitung durch ZE? Rele-
dauer jahrlich VB | dauer jahrlich GB 30 h/a GB (hh:mm] vanz
[hh:mm] [hh:mm] [hh:mm] '
SR-01 9:59 61:38 31:38 51:39 ja
SR-02 179:52 207:03 177:03 2711 ja
Tabelle 9: Bewertung der maximal mdglichen jahrlichen Schattendauer der Vor-

und Gesamtbelastung, Grenzwertlberschreitung der Gesamtbelastung,

Darstellung der Erhéhung durch die Zusatzbelastung

An allen zwei Immissionsorten kommt es zu einer Uberschreitung des Grenzwertes der
Gesamtbelastung. Diese tritt an den Immissionsorten SR-02 durch die Vorbelastung auf
und wird durch die Zusatzbelastung weiter erhoht. Die maximale Erhohung der Zusatzbe-
lastung tritt an SR-01 mit zusétzlichen 51:39 Stunden im Jahr auf.

6.2. Maximal mogliche tagliche Schattendauer

Im Folgenden wird die maximal mdgliche tagliche Schattenwurfdauer in Bezug auf die

durch die Zusatzbelastung verursachten Uberschreitungen bewertet:
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Maximal mdgliche | Maximal mogliche | Grenzwertlber- Erhdhun
10 Schattendauer Schattendauer schreitung durch ZBg Rele-
taglich VB taglich GB 30 min/d GB [hh:mm] vanz
[hh:mm] [hh:mm] [hh:mm] '
SR-01 0:23 1:14 0:44 0:51 ja
SR-02 1:33 1:33 1:03 - nein
Tabelle 10: Bewertung der maximal mdglichen taglichen Schattendauer der Vor- und

Gesamtbelastung, Grenzwertluberschreitung der Gesamtbelastung, Dar-

stellung der Erhdhung durch die Zusatzbelastung

An allen zwei Immissionsorten fiihrt die Gesamtbelastung zu einer Uberschreitung der

Schattenwurfdauer bzw. des Grenzwertes. Die maximale Erhéhung der Zusatzbelastung

tritt am SR-01 mit zusatzlichen 51 Minuten am Tag auf.
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Schattenausbreitung der Gesamtbelastung

SHADOW-Karte mit Darstellung des Lageplanes und der Schattenaus-
breitung der Gesamtbelastung unterteilt in Minuten / Tag und Stunden /

Jahr (Grenzwerte)

SHADOW-Hauptergebnis mit Darstellung der Gesamtbelastung, Immis-
sionsorte SR-01 bis SR-02, Berechnungsergebnisse Stunden / Jahr,

Schattentage / Jahr und maximalen Stunden / Tag

SHADOW-Kalender mit Darstellung der Schattenzeiten je Immissionsort
SR-01 bis SR-02 Uber das ganze Jahr

SHADOW-Grafischer Kalender mit Darstellung der Schattenzeiten je Im-

missionsort durch die einzelnen WEA (ber das ganze Jahr

SHADOW-Kalender pro WEA mit Darstellung der Beschattungszeiten je
WEA Uber das ganze Jahr

SHADOW-Grafischer Kalender pro WEA mit Darstellung der Beschat-

tungszeiten je WEA an den Immissionsorten Uber das ganze Jahr

Schattenausbreitung der Vor- und Zusatzbelastung

SHADOW-Hauptergebnis mit Darstellung der Vorbelastung, Immission-

sorte SR-01 bis SR-02, Berechnungsergebnisse Stunden / Jahr, Schat-

tentage / Jahr und maximalen Stunden / Tag
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SHADOW-Karte mit Darstellung des Lageplanes und der Schattenaus-

breitung der Vorbelastung unterteilt in Minuten / Tag und Stunden / Jahr

SHADOW-Hauptergebnis mit Darstellung der Zusatzbelastung, Immissi-
onsorte SR-01 bis SR-02, Berechnungsergebnisse Stunden / Jahr,

Schattentage / Jahr und maximalen Stunden / Tag
SHADOW-Karte mit Darstellung des Lageplanes und der Schattenaus-

breitung der Zusatzbelastung unterteilt in Minuten / Tag und Stunden /
Jahr

Bilder der untersuchten Immissionsorte
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Schattenausbreitung der Gesamtbelastung

SHADOW-Karte mit Darstellung des Lageplanes und der Schattenaus-
breitung der Gesamtbelastung unterteilt in Minuten / Tag und Stunden /

Jahr (Grenzwerte)
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Projekt: Lize_r:zierter Anwender:
R-2-2023-0368_WP_Riithen KOTTER Consulting Engineers GmbH & Co. KG
- Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Mdiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

SHADOW - Karte
Berechnung: Gesamtbelastung

Max. Minuten an einem Tag,
Astron.max.mogl.

30

Stunden/Jahr, Astron.max.mogl.

[ 301- <=1.1000

WiE, Byt WEA_VB12)
WER. Z83EA ZEA VBOSVEA VBLO

WEA ZBWEA ZB04p yBogl/ER VRAR\ D - WEA_VB34B28
WEA VBO7| g WEA_ VB33

WEA_\WWEW, ,VBZ5EA7VB32:_ 2

\WEA VB18/B26 <t

4 km
Karte: EMD OpenStreetMap , MaBstab 1:90.000, Mitte: ETRS-TMzn Pan-European Transverse Mercator (UTM)-ETRS89 Zone: 32 Ost: 461.805 Nord: 5.695.012
A Neue WEA * Existierende WEA & Schattenrezeptor
Hohe der Schattenkarte: Hohenraster-Objekt: R-2-2023-0368_WP_Rithen_EMDGrid_0.wpg (1)
Zeitschritt: 3 Minuten, Schrittweite: 7 Tag(e), Kartenauflésung: 20 m, Sichtbarkeit Auflésung: 10 m, Augenhéhe: 1,5 m

WIdPRO 4.0.540 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.ck, windpro@emd.ck nos241520/1  WINndPRO .



II- nm
IHH | KOTTER

CONSULTING ENGINEERS

o

Seite 21 von 106 zum Bericht R-2-2023-0368.02

Anlage A2: SHADOW-Hauptergebnis mit Darstellung der Gesamtbelastung, Immis-
sionsorte SR-01 bis SR-zwei, Berechnungsergebnisse Stunden / Jahr,

Schattentage / Jahr und maximalen Stunden / Tag
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

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

Minimale relevante Sonnenhdhe ber Horizont 3°
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

Die dargestellten Zeiten sind die astronomisch maximal mogliche
Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

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

Verwendete Hohenlinien: Hohenraster-Objekt: R-2-2023-0368_WP_Riithen_E
Rasterauflésung: 1,0 m N

I
warstein

)
S MEA

*
WEA VBO3( |
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WA 2B B0y 209 K
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/FA \/IR7D
ﬁIEAWEA VB27

Eversberg s

& BésH W\g

kK
. WEA_VB02

T

Kallenbardt

Kalemardt:
tede

\BnA

O
WEAﬁVBUlk GR-01
EA_WEA_ZB0Lp \/r1a/EA VI

BWEA 7503305

_ttiar

7
Ostwig

¥ ’WEA?VB24

L

1
N—— -

(g) Open_sn'eeﬁ"lapeunh'lbumrs, Data Opensuﬂéiﬂap,;nd

Ey, FEWEA VB13 B§= DA
AT WER 2502 WEA, VBI;? WEA_VB¢

WEAWEA VBZSB32
A VE/BVWWEA VB31

WEA VB38|
wren vood!

ntributors, ODbL

Alle Koordinatenangaben in:
ETRS-TMzn Pan-European Transverse Mercator (UTM)-ETRS89 Zone: 32

A Neue WEA
WEA
WEA-Typ
Ost Nord Z Beschreibung Ak- Hersteller Typ
tu-
ell

[m]

WEA_VBO01 457.890 5.697.928 391,3 VESTASV16..Ja  VESTAS
WEA_VB02 456.367 5.699.796 383,0 ENERCON E-...Nein ENERCON
WEA_VB03 455.501 5.696.658 398,1 VESTASV17..Ja  VESTAS
WEA_VB04 457.762 5.698.286 386,8 VESTAS V16..Ja  VESTAS
WEA_VB05 460.521 5.695.694 473,2 VESTASV16..Ja  VESTAS
WEA_VB06 460.083 5.695.167 508,2 VESTAS V16..Ja  VESTAS
WEA_VB07 460.400 5.694.830 540,3 VESTASV16..Ja  VESTAS
WEA_VB08 461.236 5.695.224 507,9 VESTAS V16..Ja  VESTAS
WEA_VB09 461.805 5.695.012 503,1 VESTASV16..Ja  VESTAS
WEA_VB10 461.620 5.695.750 514,1 VESTAS V16..Ja  VESTAS
WEA_VB11 461.065 5.696.170 486,7 VESTAS V16..Ja  VESTAS
WEA_VB12 463.220 5.695.835 500,7 VESTAS V16..Ja  VESTAS
WEA_VB13 463.100 5.696.360 494,8 VESTAS V16..Ja  VESTAS
WEA_VB14 462.774 5.696.786 4853 VESTASV16..Ja  VESTAS
WEA_VB15 462.177 5.692.883 511,6 GE WIND EN..Ja  GE WIND ENERGY
WEA_VB16 462.772 5.693.064 504,8 GE WIND EN..Ja  GE WIND ENERGY
WEA_VB17 463.110 5.693.456 539,4 GE WIND EN..Ja  GE WIND ENERGY
WEA_VB18 463.675 5.693.961 5550 GE WIND EN..Ja  GE WIND ENERGY
WEA_VB19 460.909 5.692.642 497,3 ENERCON E-..Ja  ENERCON
WEA_VB20 461.717 5.692.956 494,7 ENERCON E-..Ja  ENERCON
WEA_VB21 461.541 5.692.583 4755 ENERCON E-..Ja  ENERCON
WEA_VB22 462478 5.693.533 4944 ENERCON E-..Ja  ENERCON
WEA_VB23 460.695 5.692.494 492,6 ENERCON E-...Nein ENERCON
WEA_VB24 461.487 5.692.126 413,33 ENERCON E-...Nein ENERCON
WEA_VB25 466.472 5.694.313 499,5 NORDEX N1..Ja  NORDEX
WEA_VB26 464.178 5.693.918 530,1 NORDEX N1..Ja  NORDEX
WEA_VB27 464.067 5.693.436 501,8 NORDEX N1..Ja  NORDEX
WEA_VB28 467.717 5.695.131 484,5 NORDEX N1..Ja  NORDEX
WEA_VB29 465.368 5.694.375 5151 NORDEX N1..Ja  NORDEX
WEA_VB30 466.829 5.693.916 446,3 VESTASV12..Ja  VESTAS
WEA_VB31 467.275 5.693.760 467,3 VESTASV1l..Ja  VESTAS
WEA_VB32 467.371 5.694.267 432,3 VESTASV12..Ja  VESTAS
WEA_VB33 466.700 5.694.760 5258 VESTASV12..Ja  VESTAS
WEA_VB34 467.265 5.695.093 4719 VESTASV12..Ja  VESTAS
WEA_VB35 466.114 5.694.340 5439 VESTASV12..Ja  VESTAS
WEA_VB36 466.863 5.695.705 500,5 ENERCON E-..Ja  ENERCON
WEA_VB37 467.213 5.695.685 504,4 ENERCON E-..Ja  ENERCON
WEA_VB38 466.992 5.695.406 4984 ENERCON E-..Ja  ENERCON

(Fortsetzung néchste Seite)...

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

V162-7.2-7.200
E-40/5.40-500
V172-7.2-7.200
V162-7.2-7.200
V162-6.2-6.200
V162-6.2-6.200
V162-6.2-6.200
V162-6.2-6.200
V162-6.2-6.200
V162-6.2-6.200
V162-6.2-6.200
V162-6.2-6.200
V162-6.2-6.200
V162-6.2-6.200
5.5-158 GT120-5.500
5.5-158 GT120-5.500
5.5-158 GT120-5.500
5,5-158 GT120-5.500
E-160 EP5 E3 R1-5.560
E-160 EP5 E3 R1-5.560
E-160 EP5 E3 R1-5.560
E-160 EP5 E3 R1-5.560
E-160 EP5 E3-5.560
E-160 EP5 E3-5.560
N149/5.X-5.700
N175/6.X-6.800
N175/6.X-6.800
N175/6.X-6.800
N175/6.X-6.800
V126-3.45 LTg-3.450
V117-3.45-3.450
V126-3.45 LTq-3.450
V126-3.45 LTq-3.450
V126-3.45 LTq-3.450
V126-3.45 LTq-3.450
E-82 E2 TES-2.300
E-82 E2 TES-2.300
E-82 E2 TES-2.300

MaBstab 1:200.000
* Existierende WEA

Nenn-  Rotor-
leistung durch-
messer

[kw]  [m]
7200 162,0
500 403
7200 1720
7200 162,0
6200 162,0
6200 162,0
6200 162,0
6200 162,0
6200 162,0
6200 162,0
6200 162,0
6200 162,0
6200 162,00
6.200 1620
5500 1580
5500 1580
5500 1580
5500 1580
5.560  160,0
5560 160,0
5560 160,0
5560  160,0
5560 160,0
5560 160,0
5700  149,0
6.800 1750
6.800 1750
6.800 1750
6.800 1750
3450 126,0
3450 117,0
3450 126,0
3450 1260
3450 1260
3450 126,00
2.300 82,0
2.300 82,0
2.300 82,0

& Schattenrezeptor

NH

[m]
169,0
50,0
175,0
169,0
169,0
169,0
169,0
169,0
169,0
169,0
169,0
169,0
169,0
169,0
161,0
161,0
161,0
161,0
166,6
166,6
166,6
166,6
166,6
166,6
164,0
1790
1790
1790
179,0
149,0
116,5
149,0
149,0
149,0
149,0
1384
1084
1384

24,06.2024 15:20 / 1

Schattendaten
Beschatt.- U/min

Bereich

[m] [U/min]
2.041 9,5

898 38,0
1.903 -
2.041 9,5
2.041 -
2.041 -
2.041 -
2.041 -
2.041 -
2.041 -
2.041 -
2.041 -
2.041 -
2.041 -
1.816 -
1.816 -
1.816 -
1.816 -
1.781 9,6
1.781 96
1.781 9,6
1.781 9,6
1.781 9,6
1.781 9,6
1.805 10,7
1.893 10,8
1.893 10,8
1.893 10,8
1.893 10,8
1717 134
1.734 138
1.717 134
1.717 134
1.717 134
1.717 134
1.599 18,0
1.601 18,0
1.599 18,0

windPRO ‘
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com
Berechnet:
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WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn-  Rotor- NH Beschatt.- U/min
tu- leistung durch- Bereich
ell messer
[m] [kw] ~ [m]  [m] [m]  [U/min]
WEA_VB39 465.090 5.696.919 468,5 ENERCON E-..Ja  ENERCON E-160 EP5 E3 R1-5.560 5.560 1600 1666  1.781 96
WEA_VB40 467.811 5.695.993 510,8 ENERCON E-...Nein ENERCON E-48-800 800 480 646 1.047 30,0
WEA_VB41 467.760 5.696.309 518,8 ENERCON E-...Nein ENERCON E-101-3.000 3000 101,0 1354 2214 14,5
WEA_ZB01 460.877 5.697.017 446,9 ENERCON E-...Ja ENERCON E-175 EP5-6.000 6.000 1750 162,0 1.737 -
WEA_ZB02 460.000 5.696.239 480,7 ENERCON E-..Ja  ENERCON E-175 EP5-6.000 6.000 1750 1620 1737 -
WEA_ZB03 459.741 5.695.781 461,6 ENERCON E-..Ja  ENERCON E-175 EP5-6.000 6.000 1750 1620 1737 -
WEA_ZB04 459.240 5.695.268 483,1 ENERCON E-..Ja  ENERCON E-175 EP5-6.000 6.000 1750 1620 1737 -
WEA_ZB05 458.307 5.695.188 515,7 ENERCON E-...Ja ENERCON E-175 EP5-6.000 6.000 1750 162,0 1.737 -
WEA_ZB06 458.865 5.695.613 524,6 ENERCON E-..Ja  ENERCON E-175 EP5-6.000 6.000 1750 1620 1737 -
WEA_ZB07 459.223 5.696.422 464,1 ENERCON E-..Ja  ENERCON E-175 EP5-6.000 6.000 1750 1620 1737 -
WEA_ZB08 459.354 5.697.018 489,7 ENERCON E-...Ja ENERCON E-175 EP5-6.000 6.000 1750 162,0 1.737 -
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z  Breite Hohe Hohe Neigung  Ausrichtungsmodus  Augenhdhe
0.Gr.  des (2v1)
Fensters U.Gr.
[m]  [m] [m] [m] [°1 [m]
SR-01 SR-01, ProvinzialstraBe 2, 59602 Riithen 461.385 5.697.535 380,0 0,1 01 20 90,0 "Gewachshaus-Modus" 21
SR-02 SR-02, Forsthaus Antfelder Wald 1, 59939 Olsberg  462.381 5.696.208 429,2 0,1 01 20 90,0 "Gewachshaus-Modus" 2,1
Berechnungsergebnisse
Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr ~ Schattentage/Jahr  Max.Schattendauer/Tag
[bva] [d/a] [tvd]
SR-01 SR-01, ProvinzialstraBe 2, 59602 Rithen 61:38 82 1:14
SR-02 SR-02, Forsthaus Antfelder Wald 1, 59939 Olsberg ~ 207:03 294 1:33
Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[bya]
WEA_VB01 VESTAS V162-7.2 7200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (188) 0:00
WEA_VB02 ENERCON E-40/5.40 500 40.3 !0O! NH: 50,0 m (Ges:70,2 m) (228) 0:00
WEA_VB03 VESTAS V172-7.2 7200 172.0 !O! NH: 175,0 m (Ges:261,0 m) (189) 0:00
WEA_VB04 VESTAS V162-7.2 7200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (190) 0:00
WEA_VB05 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (191) 6:12
WEA_VB06 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (192) 0:00
WEA_VB07 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (193) 0:00
WEA_VB08 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (194) 13:35
WEA_VB09 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (195) 19:05
WEA_VB10 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (196) 26:51
WEA_VB11 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (197) 13:43
WEA_VB12 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (198) 24:57
WEA_VB13 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (199) 75:55
WEA_VB14 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (200) 9:33
WEA_VB15 GE WIND ENERGY 5.5-158 GT120 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (201)  0:00
WEA_VB16 GE WIND ENERGY 5.5-158 GT120 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (202)  0:00
WEA_VB17 GE WIND ENERGY 5.5-158 GT120 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (203)  0:00
WEA_VB18 GE WIND ENERGY 5.5-158 GT120 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (204) 0:00
WEA_VB19 ENERCON E-160 EP5 E3 R1 5560 160.0 !0! NH: 166,6 m (Ges:246,6 m) (205) 0:00
WEA_VB20 ENERCON E-160 EP5 E3 R1 5560 160.0 !0! NH: 166,6 m (Ges:246,6 m) (206) 0:00
WEA_VB21 ENERCON E-160 EP5 E3 R1 5560 160.0 !0! NH: 166,6 m (Ges:246,6 m) (207) 0:00
WEA_VB22 ENERCON E-160 EP5 E3 R1 5560 160.0 !0! NH: 166,6 m (Ges:246,6 m) (208) 0:00
WEA_VB23 ENERCON E-160 EP5 E3 5560 160.0 !0! NH: 166,6 m (Ges:246,6 m) (209) 0:00
WEA_VB24 ENERCON E-160 EP5 E3 5560 160.0 !0! NH: 166,6 m (Ges:246,6 m) (210) 0:00
WEA_VB25 NORDEX N149/5.X 5700 149.0 !0! NH: 164,0 m (Ges:238,5 m) (211) 0:00
WEA_VB26 NORDEX N175/6.X 6800 175.0 !-! NH: 179,0 m (Ges:266,5 m) (212) 0:00
WEA_VB27 NORDEX N175/6.X 6800 175.0 !-! NH: 179,0 m (Ges:266,5 m) (213) 0:00
WEA_VB28 NORDEX N175/6.X 6800 175.0 !-! NH: 179,0 m (Ges:266,5 m) (214) 0:00

(Fortsetzung néchste Seite)...

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung

...(Fortsetzung von vorheriger Seite)
Nr. Name

CONSULTING ENGINEERS

II- um
IHH | KOTTER

Seite 24 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

WEA_VB29 NORDEX N175/6.X 6800 175.0 !-! NH: 179,0 m (Ges:266,5 m) (215)

WEA_VB30 VESTAS V126-3.45 LTq 3450 126.0 !0O!
WEA_VB31 VESTAS V117-3.45 3450 117.0 !0! NH:
WEA_VB32 VESTAS V126-3.45 LTq 3450 126.0 !0!
WEA_VB33 VESTAS V126-3.45 LTq 3450 126.0 !0O!
WEA_VB34 VESTAS V126-3.45 LTq 3450 126.0 !0O!
WEA_VB35 VESTAS V126-3.45 LTq 3450 126.0 !0!

NH: 149,0 m (Ges:212,0 m) (216)
116,5 m (Ges:175,0 m) (217)

NH: 149,0 m (Ges:212,0 m) (218)
NH: 149,0 m (Ges:212,0 m) (219)
NH: 149,0 m (Ges:212,0 m) (220)
NH: 149,0 m (Ges:212,0 m) (221)

WEA_VB36 ENERCON E-82 E2 TES 2300 82.0 !0! NH: 1384 m (Ges:179,4 m) (222)
WEA_VB37 ENERCON E-82 E2 TES 2300 82.0 !0O! NH: 108,4 m (Ges:149,4 m) (223)
WEA_VB38 ENERCON E-82 E2 TES 2300 82.0 !0! NH: 1384 m (Ges:179,4 m) (224)

WEA_VB39 ENERCON E-160 EP5 E3 R1 5560 160.0 !0! NH: 166,6 m (Ges:246,6 m) (225)

WEA_VB40 ENERCON E-48 800 48.0 10! NH: 64,6 m (Ges:88,6 m) (226)
WEA_VB41 ENERCON E-101 3000 101.0 I-! NH: 1354 m (Ges:1859 m) (227)
WEA_ZBO1 ENERCON E-175 EP5 6000 175.0 10! NH: 162,0 m (Ges:249,5 m) (17)
WEA_ZB02 ENERCON E-175 EP5 6000 175.0 10! NH: 162,0 m (Ges:249,5 m) (10)
WEA_ZB03 ENERCON E-175 EP5 6000 175.0 10! NH: 162,0 m (Ges:249,5 m) (11)
WEA_ZB04 ENERCON E-175 EP5 6000 175.0 10! NH: 162,0 m (Ges:249,5 m) (12)
WEA_ZBO05 ENERCON E-175 EP5 6000 175.0 10! NH: 162,0 m (Ges:249,5 m) (13)
WEA_ZB06 ENERCON E-175 EP5 6000 175.0 10! NH: 162,0 m (Ges:249,5 m) (15)
WEA_ZB07 ENERCON E-175 EP5 6000 175.0 10! NH: 162,0 m (Ges:249,5 m) (14)
WEA_ZB08 ENERCON E-175 EP5 6000 175.0 10! NH: 162,0 m (Ges:249,5 m) (16)

Maximal

[hva]
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

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

zwei oder mehr WEA beschattet werden kann.

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender

KOTTER

CONSULTING ENGINEERS

Seite 26 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com
Berechnet:

24.06.2024 10:06/4.0.540

Berechnung: Gesamtbelastung Schattenrezeptor:SR-01 - SR-01, ProvinzialstraBe 2, 59602 Riithen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

08:21 (WEA_VB14)
15:51 (WEA_ZBO1)
08:22 (WEA_VB14)
15:50 (WEA_ZBO1)
08:23 (WEA_VB14)
15:49 (WEA_ZBO1)
08:24 (WEA_VB14)
15:46 (WEA_ZBO1)
08:28 (WEA_VB14)
15:44 (WEA_ZBO1)
15:18 (WEA_ZBO1)
15:41 (WEA_ZBO1)
15:22 (WEA_ZBO1)
15:38 (WEA_ZBO1)

|Januar | Februar | Mérz
1]08:32 | 08:06 15:17 (WEA_ZBO1) | 07:14

| 16:28 | 17:15 3 15:40 (WEA_ZBO1) | 18:06 64
21]08:32 | 08:05 15:15 (WEA_ZBO01) | 07:12

| 16:29 | 17:17 27 15:42 (WEA_ZBO1) | 18:07 59
308:32 | 08:03 15:14 (WEA_ZBO1) | 07:10

| 16:30 | 17:19 31 15:45 (WEA_ZB01) | 18:09 54
4 08:32 | 08:02 15:12 (WEA_ZB01) | 07:07

| 16:31 | 17:20 35 15:47 (WEA_ZBO01) | 18:11 46
5| 08:32 | 08:00 15:10 (WEA_ZBO1) | 07:05

| 16:32 | 17:22 38 15:48 (WEA_ZBO1) | 18:13 33
6] 08:31 | 07:58 15:09 (WEA_ZB01) | 07:03

| 16:34 | 17:24 40 15:49 (WEA_ZB01) | 18:14 23
7 08:31 | 07:57 15:09 (WEA_ZBO1) | 07:01

| 16:35 |17:26 42 15:51 (WEA_ZBO1) | 18:16 16
8 08:31 | 07:55 15:08 (WEA_ZB01) | 06:59
| 16:36 | 17:28 4 15:52 (WEA_ZB01) | 18:18
9108:30 | 07:53 15:07 (WEA_ZBO1) | 06:56
| 16:38 | 17:30 46 15:53 (WEA_ZBO1) | 18:20
10 | 08:30 | 07:51 15:06 (WEA_ZB01) | 06:54
| 16:39 | 17:31 47 15:53 (WEA_ZB01) | 18:21
11 | 08:29 | 07:50 15:05 (WEA_ZBO1) | 06:52
| 16:40 | 17:33 49 15:54 (WEA_ZB01) | 18:23
121 08:28 | 07:48 15:05 (WEA_ZB01) | 06:50
| 16:42 | 17:35 49 15:54 (WEA_ZB01) | 18:25
13| 08:28 | 07:46 15:04 (WEA_ZBO1) | 06:47
| 16:43 117:37 51 15:55 (WEA_ZBO1) | 18:27
141 08:27 | 07:44 15:04 (WEA_ZB01) | 06:45
| 16:45 | 17:39 51 15:55 (WEA_ZB01) | 18:28
15 | 08:26 | 07:42 15:03 (WEA_ZBO1) | 06:43
| 16:46 | 17:41 53 15:56 (WEA_ZB01) | 18:30
16 | 08:25 | 07:40 15:03 (WEA_ZB01) | 06:41
| 16:48 | 17:42 53 15:56 (WEA_ZB01) | 18:32
17 | 08:24 | 07:38 15:03 (WEA_ZB01) | 06:38
| 16:49 | 17:44 53 15:56 (WEA_ZBO1) | 18:33
18 | 08:24 | 07:36 08:29 (WEA_VB14) | 06:36
| 16:51 | 17:46 60 15:56 (WEA_ZB01) | 18:35
19 | 08:23 | 07:34 08:26 (WEA_VB14) | 06:34
| 16:53 | 17:48 66 15:56 (WEA_ZBO1) | 18:37
20 | 08:22 | 07:32 08:24 (WEA_VB14) | 06:32
| 16:54 | 17:50 70 15:56 (WEA_ZB01) | 18:38
21| 08:21 | 07:30 08:23 (WEA_VB14) | 06:29
| 16:56 | 17:51 72 15:56 (WEA_ZBO1) | 18:40
22 | 08:19 | 07:28 08:22 (WEA_VB14) | 06:27
| 16:58 | 17:53 74 15:56 (WEA_ZBO1) | 18:42
23| 08:18 1 07:26 08:21 (WEA_VB14) | 06:25
| 16:59 | 17:55 74 15:56 (WEA_ZB01) | 18:43
24 | 08:17 | 07:24 08:21 (WEA_VB14) | 06:23
| 17:01 | 17:57 74 15:55 (WEA_ZBO1) | 18:45
25 | 08:16 1 07:22 08:21 (WEA_VB14) | 06:20
| 17:03 | 17:59 73 15:55 (WEA_ZB01) | 18:47
26 | 08:15 | 07:20 08:21 (WEA_VB14) | 06:18
| 17:04 | 18:00 7 15:54 (WEA_ZBO1) | 18:48
27| 08:13 | 07:18 08:20 (WEA_VB14) | 06:16
| 17:06 | 18:02 70 15:53 (WEA_ZB01) | 18:50
28 | 08:12 | 07:16 08:20 (WEA_VB14) | 06:13
| 17:08 | 18:04 67  15:52 (WEA_ZBO1) | 18:52
29 | 08:11 | | 07:11
| 17:10 | | 19:54
30 | 08:09 15:24 (WEA_ZBO01) | | 07:09
| 17:11 8 15:32 (WEA_ZBO1) | | 19:55
31| 08:08 15:20 (WEA_ZBO1) | | 07:07
| 17:13 18 15:38 (WEA_ZBO1) | | 19:57
Sonnenscheinstunden | 261 | 279 | 367

astr.max.mogl.Beschattung | 26 | 1503 | 295

Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix ( it wie B ):

Tagim Monat  Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS5:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| April

| 07:04
| 19:59
| 07:02
| 20:00
| 07:00
| 20:02
| 06:58
| 20:04
| 06:55
| 20:05
| 06:53
| 20:07
| 06:51
| 20:09
| 06:49
| 20:10
| 06:46
| 20:12
| 06:44
| 20:14
| 06:42
| 20:15
| 06:40
| 20:17
| 06:38
| 20:19
| 06:35
| 20:20
| 06:33
| 20:22
| 06:31
| 20:24
| 06:29
| 20:25
| 06:27
| 20:27
| 06:25
| 20:29
| 06:23
| 20:30
| 06:21
| 20:32
| 06:18
| 20:34
| 06:16
| 20:35
| 06:14
| 20:37
| 06:12
| 20:38
| 06:10
| 20:40
| 06:08
| 20:42
| 06:06
| 20:43
| 06:04
| 20:45
| 06:03
| 20:47

I
|
| 415
|

| Mai

| 06:01
| 20:48
| 05:59
| 20:50
| 05:57
| 20:52
| 05:55
| 20:53
| 05:53
| 20:55
| 05:51
| 20:56
| 05:50
| 20:58
| 05:48
| 21:00
| 05:46
| 21:01
| 05:45
| 21:03
| 05:43
| 21:04
| 05:41
| 21:06
| 05:40
| 21:07
| 05:38
| 21:09
| 05:37
| 21:11
| 05:35
| 21:12
| 05:34
| 21:14
| 05:32
| 21:15
| 05:31
| 21:16
| 05:29
| 21:18
| 05:28
| 21:19
| 05:27
| 21:21
| 05:26
| 21:22
| 05:24
| 21:23
| 05:23
| 21:25
| 05:22
| 21:26
| 05:21
| 21:27
| 05:20
| 21:28
| 05:19
| 21:30
| 05:18
| 21:31
| 05:17
| 21:32
| 483
|

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

| Juni

| 05:16
| 21:33
| 05:16
| 21:34
| 05:15
| 21:35
| 05:14
| 21:36
| 05:13
| 21:37
| 05:13
| 21:38
| 05:12
| 21:39
| 05:12
| 21:40
| 05:11
| 21:41
| 05:11
| 21:42
| 05:10
| 21:42
| 05:10
| 21:43
| 05:10
| 21:44
| 05:10
| 21:44
| 05:09
| 21:45
| 05:09
| 21:45
| 05:09
| 21:46
| 05:09
| 21:46
| 05:09
| 21:47
| 05:09
| 21:47
1 05:10
| 21:47
| 05:10
| 21:47
| 05:10
| 21:48
| 05:10
| 21:48
| 05:11
| 21:48
| 05:11
| 21:48
| 05:11
| 21:48
| 05:12
| 21:48
| 05:12
| 21:47
| 05:13

u062024 152171 WINdPRO .



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender

KOTTER

CONSULTING ENGINEERS

Seite 27 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com
Berechnet:

24.06.2024 10:06/4.0.540

Berechnung: Gesamtbelastung Schattenrezeptor:SR-01 - SR-01, ProvinzialstraBe 2, 59602 Riithen
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint téglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli

1]05:14

| 21:47

2]05:14

| 21:47

3 05:15

| 21:46

4 05:16

| 21:46

5 05:16

| 21:45

6] 05:17

| 21:45

7105:18

| 21:44

8]05:19

| 21:44

9 05:20

| 21:43

10 | 05:21

| 21:42

11 | 05:22

| 21:42

12 105:23

| 21:41

13 ] 05:24

| 21:40

14 ] 05:25

| 21:39

15 | 05:26

| 21:38

16 | 05:28

| 21:37

17 1 05:29

| 21:36

18 | 05:30

| 21:35

19 | 05:31

| 21:34

20 | 05:32

|21:33

21| 05:34

| 21:32

22 | 05:35

| 21:30

231 05:36

| 21:29

24 | 05:38

| 21:28

251 05:39

| 21:26

26 | 05:41

| 21:25

27 | 05:42

| 21:24

28 | 05:43

| 21:22

29 | 05:45

| 2121

30 | 05:46

| 21:19

31]05:48

| 21:18

Sonnenscheinstunden | 499
astr.max.mogl.Beschattung |

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

Tagim Monat  Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM)

| August

| 05:49
| 21:16
| 05:51
| 21:14
| 05:52
| 21:13
| 05:54
| 21:11
| 05:55
| 21:09
| 05:57
| 21:08
| 05:58
| 21:06
| 06:00
| 21:04
| 06:01
| 21:02
| 06:03
| 21:00
| 06:05
| 20:58
| 06:06
| 20:57
| 06:08
| 20:55
| 06:09
| 20:53
| 06:11
| 20:51
| 06:12
| 20:49
| 06:14
| 20:47
| 06:16
| 20:45
| 06:17
| 20:43
| 06:19
| 20:41
| 06:20
| 20:39
| 06:22
| 20:37
| 06:24
| 20:34
| 06:25
| 20:32
| 06:27
| 20:30
| 06:28
| 20:28
| 06:30
| 20:26
| 06:32
| 20:24
| 06:33
| 20:22
| 06:35
| 20:19
| 06:36
| 20:17
| 452
[

| SeptembejOktober | November
| 06:38 1 07:26 | 07:18 14:36 (WEA_ZB01)
| 20:15 | 19:07 | 17:02 47 15:23 (WEA_ZB01)
| 06:39 | 07:27 | 07:20 14:37 (WEA_ZB01)
| 20:13 | 19:04 | 17:00 45 15:22 (WEA_ZB01)
| 06:41 1 07:29 | 07:22 14:37 (WEA_ZBO1)
| 20:11 | 19:02 | 16:58 44 15:21 (WEA_ZB01)
| 06:43 | 07:31 | 07:24 14:39 (WEA_ZBO01)
| 20:08 | 19:00 | 16:56 41 15:20 (WEA_ZB01)
| 06:44 | 07:32 | 07:26 14:40 (WEA_ZBO1)
| 20:06 | 18:58 | 16:54 39 15:19 (WEA_ZBO1)
| 06:46 | 07:34 16:02 (WEA_ZB01) | 07:27 14:40 (WEA_ZBO01)
| 20:04 | 18:55 8 16:10 (WEA_ZB01) | 16:53 37 15:17 (WEA_ZBO01)
| 06:47 | 07:36 15:56 (WEA_ZBO1) | 07:29 14:42 (WEA_ZBO1)
| 20:02 | 18:53 20 16:16 (WEA_ZB01) | 16:51 34 15:16 (WEA_ZBO1)
| 06:49 | 07:37 15:51 (WEA_ZB01) | 07:31 14:44 (WEA_ZB01)
| 19:59 | 18:51 27 16:18 (WEA_ZB01) | 16:49 31 15:15 (WEA_ZBO01)
| 06:51 | 07:39 09:01 (WEA_VB14) | 07:33 14:46 (WEA_ZBO1)
| 19:57 | 18:49 16:20 (WEA_ZBO01) | 16:48 27 15:13 (WEA_ZBO1)
| 06:52 | 07:41 08:58 (WEA_VB14) | 07:34 14:48 (WEA_ZB01)
| 19:55 | 18:46 50 16:22 (WEA_ZB01) | 16:46 23 15:11 (WEA_ZB01)
| 06:54 | 07:42 08:57 (WEA_VB14) | 07:36 14:51 (WEA_ZBO1)
| 19:52 | 18:44 55 16:23 (WEA_ZBO1) | 16:45 17 15:08 (WEA_ZB01)
| 06:55 | 07:44 08:54 (WEA_VB14) | 07:38 14:56 (WEA_ZB01)
| 19:50 | 18:42 62 16:24 (WEA_ZB01) | 16:43 8 15:04 (WEA_ZB01)
| 06:57 | 07:46 08:54 (WEA_VB14) | 07:40
| 19:48 | 18:40 65  16:25 (WEA_ZBO1) | 16:42
| 06:59 | 07:47 08:53 (WEA_VB14) | 07:41
| 19:46 | 18:38 69 16:26 (WEA_ZBO01) | 16:40
| 07:00 | 07:49 08:53 (WEA_VB14) | 07:43
| 19:43 | 18:36 70 16:26 (WEA_ZBO1) | 16:39
| 07:02 | 07:51 08:52 (WEA_VB14) | 07:45
| 19:41 | 18:33 72 16:26 (WEA_ZB01) | 16:38
| 07:03 | 07:52 08:52 (WEA_VB14) | 07:46
| 19:39 | 18:31 73 16:26 (WEA_ZB01) | 16:36
| 07:05 | 07:54 08:52 (WEA_VB14) | 07:48
| 19:36 | 18:29 74 16:27 (WEA_ZB01) | 16:35
| 07:06 | 07:56 08:53 (WEA_VB14) | 07:50
| 19:34 | 18:27 73 16:27 (WEA_ZB01) | 16:34
| 07:08 | 07:58 08:53 (WEA_VB14) | 07:51
| 19:32 | 18:25 16:27 (WEA_ZB01) | 16:32
| 07:10 | 07:59 08:53 (WEA_VB14) | 07:53
| 19:30 | 18:23 16:27 (WEA_ZB01) | 16:31
| 07:11 | 08:01 08:55 (WEA_VB14) | 07:55
| 19:27 | 18:21 69 16:27 (WEA_ZBO1) | 16:30
| 07:13 ] 08:03 08:57 (WEA_VB14) | 07:56
| 19:25 | 18:19 66 16:27 (WEA_ZB01) | 16:29
| 07:14 | 08:04 09:01 (WEA_VB14) | 07:58
] 19:23 | 18:17 58 16:27 (WEA_ZBO1) | 16:28
| 07:16 | 07:06 14:33 (WEA_ZB01) | 08:00
| 19:20 | 17:15 54 15:27 (WEA_ZB01) | 16:27
| 07:18 | 07:08 14:34 (WEA_ZB01) | 08:01
| 19:18 | 17:13 52 15:26 (WEA_ZBO1) | 16:26
| 07:19 | 07:10 14:33 (WEA_ZB01) | 08:03
| 19:16 | 17:11 52 15:25 (WEA_ZB01) | 16:25
| 07:21 | 07:11 14:33 (WEA_ZB01) | 08:04
| 19:13 | 17:09 52 15:25 (WEA_ZBO1) | 16:24
| 07:23 | 07:13 14:34 (WEA_ZB01) | 08:06
| 19:11 | 17:07 50 15:24 (WEA_ZB01) | 16:24
| 07:24 | 07:15 14:34 (WEA_ZB01) | 08:07
| 19:09 | 17:05 50 15:24 (WEA_ZBO1) | 16:23
| | 07:17 14:35 (WEA_ZBO01) |
| | 17:03 48 15:23 (WEA_ZB01) |
| 381 | 332 | 268
| | 1455 | 393

Matrix ( it wie B ):

Minuten mit Schatten

Zeitpunkt (SS5:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| Dezember

| 08:09
| 16:22
| 08:10
| 16:22
| 08:11
| 16:21
| 08:13
| 16:20
| 08:14
| 16:20
| 08:15
| 16:19
| 08:16
| 16:19
| 08:18
| 16:19
| 08:19
| 16:18
| 08:20
| 16:18
| 08:21
| 16:18
| 08:22
| 16:18
| 08:23
| 16:18
| 08:24
| 16:18
| 08:25
| 16:18
| 08:26
| 16:18
| 08:26
| 16:18
| 08:27
| 16:19
| 08:28
| 16:19
| 08:29
| 16:19
] 08:29
| 16:20
| 08:30
| 16:20
| 08:30
| 16:21
| 08:31
| 16:21
| 08:31
| 16:22
| 08:31
| 16:23
| 08:32
| 16:23
| 08:32
| 16:24
| 08:32
| 16:25
| 08:32
| 16:26
| 08:32
| 16:27
| 246
|

5

5

3

26

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

13:17 (WEA_VB11)
13:20 (WEA_VB11)
13:18 (WEA_VB11)
13:22 (WEA_VB11)
13:17 (WEA_VB11)
13:22 (WEA_VB11)
13:18 (WEA_VB11)
13:23 (WEA_VB11)
13:18 (WEA_VB11)

13:22 (WEA_VB11)

u06204 152172 WIiNdPRO .



Projel

R-2-2023-0368_WP_Riithen

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor:SR-02 - SR-02, Forsthaus A ntfelder Wald 1, 59939 O Isberg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Seite 28 von 106 zum Bericht R-2-2023-0368.02

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

‘Sonnenscheinstunden
astrmaxmbgl Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind

Tag im Monat

| a5

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

1405 (WEA VB09)
1432 (WEA VB09)
1406 (WEA VB09)
1433 (WEA VB09)
14:06 (WEA VB09)
14:32 (WEA VB09)
1407 (WEA VB09)
1433 (WEA VB09)
1409 (WEA VB09)
1433 (WEA VB09)
14:09 (WEA VB09)
14:33 (WEA _VB09)
1410 (WEA VB09)
1433 (WEA VB09)
1411 (WEA VB09)
1433 (WEA VB09)
14:11 (WEA VB09)
1432 (WEA VB09)
1413 (WEA VB09)
1433 (WEA VB09)
1414 (WEA VB09)
1432 (WEA VB09)
14:16 (WEA VB09)
1431 (WEA VB09)
14:17 (WEA VE09)
1430 (WEA VB09)
1420 (WEA VB0S)
1428 (WEA VBO09)

15:59 (WEA_VB08)
16:02 (WEA_VBOS)
15:56 (WEA_VB08)
16:06 (WEA_VBO8)
1553 (WEA VB0§)
16:08 (WEA_VBOB)
15:53 (WEA_VB08)
16:10 (WEA VEDS)
1551 (WEA_VB08)
16:10 (WEA VBO8)
15:51 (WEA VEOS)
16:12 (WEA VB08)
1550 (WEA VEDS)
16:12 (WEA VBOB)
15:50 (WEA_VBO8)
16:14 (WEA VEOB)

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31

Rober

Berechnet:

24.06.2024 10:06/4.0.540

|Marz | April I Mai
15:50 (WEA VB0B) | 07:14 16:02 (WEA VB10) | 07:04 18:48 (WEA VB11) | 06:01
16:14 (WEAVEOS) | 1806 37 1639 (WEAVBLO) | 19:58 19:12(WEAVBLL) | 2048
15149 (WEA VEOS) | 07:12 0823 (WEAVBI2) | 0702 1846 (WEAVBLL) | 0559
16:14 (WEA VB08) | 18:07 53 17:35 (WEA VBOS) | 20:00 25 19:11 (WEA VBL1) | 20550
15:50 (WEA VB0S) | 07:09 08:19 (WEA VB12) | 07:00 18:45 (WEA VBL1) | 0557
16:15 (WEA VB08) | 18:09 9 1739 (WEA VEOS) | 20:02 7 19:12(WEAMBLL) | 2052
15:50 (WEA _VB08) | 07:07 08:16 (WEA \B12) | 06:58 18:45(WEA \B11) | 05:55
16:15 (WEA VBOB) | 18:11 7 1739 (WEAVEOS) | 20:03 27 19:12(WEAVBLL) | 2053
15550 (WEA VEOS) | 0705 08:14 (WEAVBI2) | 0655 1845 (WEAVBLT) | 0553
16:15 (WEA VBOB) | 18:13 8 17:41 (WEA VBOS) 7 19:12(WEA VBLL) | 2055
15:50 (WEA VB0S) | 07:03 08:12 (WEA VB12) 18:43 (WEA VBL1) | 0551
16:15 (WEA VB08) | 18:14 88 17:41 (WEA_VBOS) 2 19:11(WEAVBLL) | 2056
15:51 (WEA VBOB) | 07:01 08:11 (WEA VB12) 18:44 (WEA \B11) | 05:50
16:15 (WEA VBOB) | 1816 %2 17:42 (WEA VBOS) 2 19:11 (WEAVBLI) | 20558
15:52 (WEA_VBOB) | 06:59 08:09 (WEA VB12) 18:44 (WEA \BL1) | 05:48
16:15 (WEA VBOS) | 18:18 93 17:41 (WEA VBOS) 7 19:11 (WEABLL) | 21:00
15:52 (WEA VB0B) | 06:56 08:09 (WEA VB12) 18:44 (WEA VB11) | 05146
16:14 (WEA VB08) | 18:20 92 17:41 (WEA_VBOS5) 2% 19:10 (WEA VB11) | 21:01
15:53 (WEA VBOB) | 06:54 08:08 (WEA VB12) 18:45 (WEA \B11) | 0545
16:13 (WEA VBOB) | 1821 9 17:41 (WEA VBOS) 2 1900 (WEAVBLI) | 2103
15:54 (WEA_VBOB) | 06:52 08:07 (WEA VB12) 18:45(WEA VBL1) | 0543
16:11 (WEA VBOB) | 18:23 91 17:40 (WEA_VBOS) 2 1907 (WEAVBLL) | 21:04
15:56 (WEA_VBOB) | 06:50 08:06 (WEA VB12) 18:46 (WEA VBL1) | 05141
16:10 (WEA VBOB) | 1825 89 17:38 (WEA_VBOS) 20 1906 (WEA VB11) | 21:06
15:50 (WEA VBOB) | 0647 08:06 (WEA VB12) 18:48 (WEA\BLL) | 05:40
16:07 (WEA VB08) | 18:26 8 17:36 (WEA_VBOS) 16 1904 (WEA VBL1) | 21:07
| 06:45 08:06 (WEA VB12) 18:50 (WEA VBL1) | 0538
| 1828 74 17:33 (WEA VBOS) 1 1901 (WEAVBLL) | 21:09
| 06:43 08:05 (WEA VB12) | 0537
| 1830 65 1631(WEAVBLO) | 21:10
| o6t 0805 (WEAVRI2) 0535
1182 6 1629(WEAVIO) | 2112
| 0638 08:05 (WEA VB12) | 0534
| 1833 54 16:26 (WEA VBL0) | 21:13
| 06:36 08:06 (WEA VB12) | 0532
| 1835 41 1621(WEAVBLO) | 2115
| 0634 0805 (WEAVBI2) | 0531
| 1837 35 08:40 (WEA VB12) | 21:16
| 06:32 08:06 (WEA VB12) | 0529
| 1838 3 08:39 (WEA \B12) | 2118
16:17 (WEA VB10) | 0629 08:07 (WEA_VBL2) | 05:28
16:26 (WEA \VBI0) | 1840 31 08:38 (WEA VB12) | 2119
16:13 (WEAVBLO) | 0627 08:07 (WEA VBI2) | 0527
1630 (WEAVBIO) | 1842 29 0836(WEAVBIZ) 2121
16:10 (WEA VB10) | 06:25 08:09 (WEA VB12) | 0526
1633 (WEA VB10) | 18:43 r) 08:34 (WEA VB12) | 2122
16:08 (WEA VB10) | 06:22 08:11 (WEA VBL2) | 05:24
1635 (WEA \VBI0) | 1845 2 08:32 (WEA \B12) | 2123
16:07 (WEA \BI0) | 06:20 08:14 (WEA VBI2) | 0523
16:36 (WEA VB10) | 18:47 15 08:29 (WEA VB12) | 21:25
16:04 (WEA VB10) | 06:18 | 0522
1637 (WEA VB10) | 18:48 | 21:26
16:03 (WEA \B10) | 06:16 | 0521
1638 (WEA\B10) | 1850 12127
16:03 (WEA VB10) | 06:13 17:56 (WEA_VBL11) | 0520
1639 (WEAVBI0) | 18552 9 18:05 (WEA \BL1) | 2128
| 07:11 18:52 (WEA VBL1) | 05:19
| 19:53 16 19:08 (WEA \BL1) | 21:30
| 07:09 1850 (WEA_VBL1) | 05:18
| 1955 19 19:09(WEABIL1) | 2131
| 07:07 18:49 (WEA VB11) | 05:17
| 1957 19:11 (WEA VBL1) | 2132
| 367 |
| 1589 E |
Matrix wi (S it wie j

Minuten mit Schatten

Zeitpunkt (SS5:MM) Schattenanfang
M) Schattenende

Zeitpunkt (S

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

0727 (WEA VBL3)
6 0733(WEABI3)
0721 (WEA VBL3)

17 0738(WEABI3)
07:18 (WEA VBL3)

23 0741(WEABL3)
07:17 (WEA VBL3)

27 0744 (WEAVBI3)
07:14 (WEA VBL3)

31 07:45(WEAVBL3)
07:12 (WEA VBI3)

34 0746(WEAVBL3)
07:12 (WEA VBI3)

36 07:48(WEAVBL3)
07:10 (WEA VBL3)
38 0748(WEAVBL3)

07:10 (WEA VBI3)
o orso(wewery)
07:08 (WEA_VB13)
a2 07:50 (WEA VB13)
07206 (WEA VBI3)
43 07:51 (WEA \B13)
0707 (WeAVBI3)
44 0751(WEAVBL3)
07:07 (WEA_VB13)
5 oS (WEAVEL)
07:05 (WEA VB13)
S 03 (weAzen
0705 (WEA Vei3)
s 202 (WEAZRY)
07:05 (WEA_VB13)
@ 2w (WEAZROY
07:04 (WEA VB13)
6 s (weAZeY
0704 (WEA VB13)
& 2se(WEAZROY
07204 (WEA VBi3)
w27 (wWeAZeOY
07:04 (WEA VB13)
7 es(weAZeOn
0704 (WEA VeI3)
3 20:48 (WEA_ZB01)
07204 (WEA VB13)
74 20:49 (WEA _ZB01)
07:03 (WEA VBL3)
7 e (wWeAZOY
0703 (WA Vei3)
7 e (WEAZROD
0703 (WA Vei3)
75 2049 (WEA ZBO1)
07:04 (WEA VBL3)
7 os(weAzeon
07204 (WEA Vei3)
% 200 (WEAZROD
07:04 (WEA VB13)
76 2050 (WEA ZB01)
0704 (WEA VBL3)
% 20s0(WeAZOn)
07:04 (WEA VBI3)
% 200 (WEAZBOD)

1619

24,06.2024 15:21/ 3

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

TER

CONSULTING ENGINEERS

rt Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

07:04 (WEA_VB13)
7 20s0(WeAzon)
05 (WenBr3)
5 a0si(WeAZoD)
07:05 (WEA VB13)
7 20:51 (WEA ZB01)
07:06 (WEA_VB13)
7 20si(WeAzon
06 (WEABL3)
73 20:51 (WEA ZB01)
07:05 (WEA VB13)
7 20:50 (WEA ZB01)

7 2051 (WeAZBoD)

0707 (WEA VBL3)
71 20S1(WEAZEOL)

0706 (WEA VBL3)
72 2051 (WeAZBoT)

0707 (WEA VBL3)
7 2051 (WeazBon)

07:08 (WEA VBL3)
70 2051 (WEAZROL)

0707 (WEA VBL3)
70 2051(WeAZB0T)
07:08 (WEA VBL3)
20551 (WEA 2B01)
07:08 (WEA VBL3)
2051 (WEA Z801)
07:08 (WEA VBL3)
2051 (WEA ZB01)
07:09 (WEA VBL3)
20552 (WEA ZB01)
07:09 (WEA VBL3)
20:52 (WEA Z801)
0709 (WEA VBL3)
2052 (WEA ZB01)
07:09 (WEA VBL3)
20552 (WEA ZB01)
0709 (WEA VBL3)
20:52 (WEA Z801)
0700 (WEA VBL3)
2052 (WEA ZB01)
07:10 (WEA VB13)
20553 (WEA ZB01)
07:10 (WEA VBL3)
2053 (WEA Z801)
07:10 (WEA VBL3)
2053 (WEA ZB01)
07:11 (WEA VBL3)
20:54 (WEA Z801)
07:11 (WEA VBL3)

20:55 (WEA_ZBO01)
07:11 (WEAVBI3)
20:55 (WEA_ZB01)

3 3 8 228 8 3838 8 2 2 &8 838 8 8 8 8

2103

windPRO



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor:SR-02 - SR-02, Forsthaus A ntfelder Wald 1, 59939 O Isberg
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

KOTTER

CONSULTING ENGINEERS
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

1Juli |August | Oktober | November
10514 07:12(WEA \VB13) | 05:49 07:19 (WEA \B13) 1845 (WEA VB11) | 07:26 08:46 (WEA VB12) | 07:18 1523 (WEA_VB08)
l207 71 0S6(WEAZED) |21l 42 0S01(WEABL) 1907 (WEAVBL) | 1907 B4 ISI7(WEAVEDS) |1702 20 1543 (WEAVEOS)
2 | o514 07:11 (WEAVBI3) 07:19 (WEA VBL3) 1843 (WEA\BLL) | 0727 0845 (WEAVBL2) | 0720 1522 (WEA VEOS)
| 2147 70 2055 (WEA ZB01) 41 08:00 (WEA VB13) 19:07 (WEA VBL1) | 19:04 89 18:17 (WEA VB0S) | 17:00 2 15:44 (WEA_VBOB)
3 | 055 07:12 (WEA VB13) 07:19 (WEA VB13) 18:42 (WEA VBL1) | 07:29 08:46 (WEA VB12) | 07:22 15:21 (WEA _VBO8)
| 2146 7 20:56 (WEA_ZB01) 40 0759 (WEA VB13) 1908 (WEA VBL1) | 19:02 91 18:18 (WEA VBOS) | 16358 B 15:44 (WEA_VBOB)
4 | 05116 07:12 (WEA VB13) 07:21 (WEA \B13) 18:41 (WEAVBLY) | 0731 08:46 (WEA VBL2) | 0724 1521 (WEA_VBO8)
l2t6 73 2057 (WeAZey) ¥ 07S8(WEAVBL) 1908 (WEAVBL) 1900 93 ISI9(WEAVEDS) |1656 24 1545(WEAVEOS)
5 | 0516 07:2 (WEA VBL3) 0722 (WEA VB13) 1841 (WEA\BLE) | 0732 08146 (WEAVBLD) | 0725 1520 (WEA VEDS)
| 2145 72 - 35 07:57 (WEA_VB13) 19:08 (WEA VBL1) | 18558 93 18:18 (WEA VB0S) | 16:54 24 15:44 (WEA_VBOB)
6 | 05:17 07:23 (WEA VB13) 18:40 (WEA VBL1) | 07:34 08:47 (WEA VBL2) | 07:27 1520 (WEA_VBO8)
| 2145 73 3 07:56 (WEA VB13) 1907 (WEA VBL1) | 1855 92 18:18 (WEA VBOS) | 16353 25 15:45 (WEA_VBO8)
7 | 0518 07:12 (WEA \B13) 07:24 (WEA VB13) 1840 (WEAVBL1) | 0736 08:48 (WEA VBL2) | 0729 1520 (WEA_VBO8)
244 73 2057 (WeAZe) 0 0754(WEAVBL) 1907 (WEABL) | 1853 %0 IBIB(WEAVEDS) |1651 25 1545(WEAVEOS)
8 | 0519 07:2 (WEA VBI3) 0727 (WEA VB13) 1839 (WEA\BLE) | 0737 08498 (WEAVBL2) | 0731 1520 (WEA VEDS)
| 21:44 75 - 2% 07:53 (WEA VB13) 19:06 (WEA VBL1) | 1851 86 18:16 (WEA VB0S) | 16:49 25 15:45 (WEA_VBOB)
9 | 0520 07:28 (WEA VB13) 18:39 (WEA VB11) | 07:39 08:50 (WEA VB12) | 07:32 1520 (WEA_VBO8)
| 2143 75 2 07:50 (WEA_VB13) 1906 (WEA VBL1) | 1849 80 18:15 (WEA VBOS) | 16148 25 15:45 (WEA_VB08)
10 | 0521 07:32 (WEA \B13) 1839 (WEA VBL1) | 07:41 0B:52 (WEA VB12) | 07:34 1521 (WEA_VB08)
| 2142 74 20:58 (WEA Z801) 15 07:47 (WEA VB13) 1905 (WEA \BL1) | 1846 7 18:14 (WEA VBDS) | 16146 24 15:45 (WEA_VBOS)
11 | 0522 07:13 (WEA VB13) 18:40 (WEA VBL1) | 07:42 08:54 (WEA VB12) | 07:36 1521 (WEA_VB08)
| 21:41 75 20:59 (WEA ZB01) 19:04 (WEA VBL1) | 18:44 63 18:11 (WEA VB0S) | 16:45 24 15:45 (WEA_VBOB)
12 | 0523 07:13 (WEA VB13) 18:40 (WEA VBL1) | 07:44 08:59 (WEA VB12) | 07:38 1522 (WEA_VBO8)
| 2141 75 20:59 (WEA Z801) 1902 (WEA VBLY) | 1842 3 17:13(WEAVBLO) | 16:43 2 15:44 (WEA VBOB)
13 | 0524 07:13 (WEA VBI3) 1841 (WEAVBLL) | 07:46 1635 (WEAVBLO) | 0739 1523 (WEA_VBOS)
| 21:40 75 20:59 (WEA _Z801) 19:01 (WEA VBL1) | 18:40 37 17:12 (WEA VBL0) | 16142 21 15:44 (WEA_VBO8)
14 | 0525 07:13 (WEA VB13) 18:43 (WEA VBL1) | 07:47 16:36 (WEA VBI0) | 07:41 15:24 (WEA_VBO8)
| 2139 75 20559 (WEA ZB01) | 1946 16 18:59 (WEA VBL1) | 18:38 35 17:11 (WEAVBIO) | 16:40 19 15:43 (WEA VBOB)
15 | 0526 07:13 (WEA_VB13) | 07:00 1845 (WEA VB11) | 07:49 16:36 (WEA VB10) | 07:43 15:25 (WEA_VB08)
| 2138 7% 20:59 (WEA Z801) | 19:43 10 18:55 (WEAVBLL) | 1836 7S 17:10(WEAVBIO) | 1639 16 15:41 (WEA VB0B)
16 | 0528 07:3 (WEA VBI3) | 0702 | 0751 1637 (WEAVBL0) | 0745 1526 (WEA VEDS)
| 2137 7% 20:59 (WEA _Z801) | 1941 11833 31 17:08 (WEA VBI0) | 16:38 14 15:40 (WEA_VBOB)
17 | 0529 07:13 (WEA VB13) | 07:03 | 07:52 16:38 (WEA VB10) | 07:46 15:29 (WEA_VBO8)
| 2136 76 20559 (WEA ZB01) 11939 | 1831 29 1707 (WEAVBIO) | 1636 10 15:39 (WEA VBOB)
18 | 0530 07:13 (WEA VB13) | 07:05 09:02 (WEA \B12) | 07:54 16:40 (WEA VB10) | 07:48 1533 (WEA_VBO8)
| 2135 7 20:58 (WEA_Z801) | 1936 13 09:15 (WEA VB12) | 1829 % 1706 (WEAVBIO) | 1635 3 15:36 (WEA VB0B)
19 | 0531 07:14 (WEA VBI3) | 0706 0858 (WEAVBI2) | 0756 1642 (WEAVBI0) | 0750
| 2134 s 20:59 (WEA Z801) 11934 20 09:18 (WEA VBI2) | 1827 21 1703 (WEA VBI0) | 1634
20 | 0532 07:14 (WEA VBI3) | 07:08 08:56 (WEA VB12) | 07:57 16:44 (WEA VB10) | 07:51
| 2133 74 20559 (WEA ZB01) | 1932 24 09:20 (WEA VBI2) | 18:25 16 17:00 (WEA VBI0) | 1632
21 | 0534 07:14 (WEA_VBI3) | 07:10 0853 (WEA \B12) | 07:59 16:50 (WEA VB10) | 07:53
| 2131 7 20:58 (WEA Z801) | 1929 8 0921 (WEAVBL2) | 1823 4 16:54 (WEAVBIO) | 1631
2 | 0535 07:14 (WEA VBI3) | 071 0852 (WEAVBI2) | 0BOL | 0755
| 2130 72 2058 (WEA ZB01) | 1927 30 09:22 (WEAVBI2) | 18:21 | 1630
23 | 0536 07:15 (WEA VBI3) | 07:13 0851 (WEA VBI2) | 08:03 | 07:56
| 2129 7 2058 (WEA ZB01) 11925 k<] 09:24 (WEA VBI2) | 18:19 | 1629
24 | 0538 07:15 (WEA VB13) | 07:14 08:49 (WEA \B12) | 08:04 | 07:58
| 2128 8 2057 (WEA Z801) | 1923 3 0924 (WEAVBL2) | 18:17 | 1628
25 | 0539 07:15 (WEA VB13) | 07:16 08:49 (WEA VB12) | 07:06 | 0759
| 2126 67 2056 (WEA ZB01) 11920 36 0925(WEAMBI2) | 175 | 1627
2 | 0541 07:15 (WEA VB13) | 07:18 08:47 (WEA VB12) | 07:08 | 08:01
| 2125 63 20:54 (WEA ZB01) | 19:18 51 17:07(WEAVBLO) | 17:13 | 1626
27 | 05142 07:16 (WEA VB13) | 07:19 08:47 (WEA\B12) | 07:10 | 08:02
l213 61 20s4(weAZaD) |1916 58 17A0(WEAMBLO) | 17:1 | 1625
28 | 0543 07:16 (WEA VB13) | 0721 08:47 (WEA \VBI2) | 07:11 | 08:04 14:00 (WEA_VB09)
| 2122 55 20551 (WEA ZB01) |19:13 63 17:12 (WEA VBL0) | 17:09 | 1624 8 14:08 (WEA_VB09)
29 | 05:45 07:16 (WEA VB13) 1851 (WEA VBLL) | 07:22 08:46 (WEA VB12) | 07:13 15:28 (WEA VBO8) | 08:05 13:59 (WEA_VB09)
| 2121 a6 08:02 (WEA \B13) 1 1902 (WEA VBLL) | 19:11 67 17:13 (WEA VBL0) | 1707 9 1537 (WEA VBOB) | 1624 2 14:11 (WEA VB09)
30 | 0546 07:17 (WEA VB13) 18:48 (WEA \BLY) | 0724 08:46 (WEAVBI2) | 07:15 15:25 (WEA VBOB) | 08:07 13:57 (WEA_VB09)
| 2119 45 08:02 (WEA \BI13) 17 19:05(WEA VBL1) | 19:09 7 18:15 (WEA VBOS) | 1705 15 15:40 (WEA VBO8) | 16:23 15 14:12 (WEA VB09)
31 | 0548 07:17 (WEA_VB13) 18:46 (WEA \BL1) | | 07:17 1524 (WEA VBO8) |
| 21:17 08:01 (WEA VB13) 20 1906 (WEA VBL1) | | 1703 17 15:41 (WEA VB08) |
Somnenscheinstunden | 499 | 381 | 332 | 268
astrmex.mogl.Beschatung | 2143 369 | 889 | 1252 | 401
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (S it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS5:MM) Schattenanfang
Zeitpunkt (S5:MM) Schattenende

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| 16:18
| 0827
| 1619

| 0832
| 1624
| 0832
| 1625
| 0832

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

24,06.2024 15:21 / 4

816

13:57 (WEA VB09)
14:14 (WEA_VB09)
13:55 (WEA VB09)
14:15 (WEA VB09)
13156 (WEA VB09)
14:16 (WEA VB09)

135 (WEA VB09)
14:19 (WEA VB09)
1356 (WEA VB09)
1421 (WEA VB09)
1355 (WEA VBOS)
1421 (WEA VB09)
135 (WEA VB09)
1422 (WEA VB03)
13356 (WEA VB03)

14:23 (WEA_VB09)
13:56 (WEA VB03)
14:23 (WEA VB09)
13:56 (WEA_VB09)
1424 (WEA VB09)
1357 (WEA VBOS)
1425 (WEA VBD9)
1357 (WEA VB03)
14:25 (WEA _VB09)
13:58 (WEA_VB09)
1426 (WEA VB09)
13:58 (WEA VB09)
1426 (WEA VB09)
13:58 (WEA VB03)
1427 (WEA _VB09)
13:58 (WEA_VB09)
1427 (WEA VB09)
1359 (WEA VB0S)
1428 (WEA VBOS)
13:59 (WEA_VB09)
14:28 (WEA _VB09)
14:00 (WEA_VB09)
14:29 (WEA VBD9)
1400 (WEA VBOS)
1429 (WEA VBO9)
1402 (WEA VB03)
14:30 (WEA VB09)
14:02 (WEA_VB09)

1430 (WEA VEDO)
14:03 (WEA_VB09)
14:31 (WEA VBO09)
1403 (WEA VB03)
1431 (WEA_VB09)
1404 (WEA VBOS)
1431 (WEA VED9)
14:05 (WEA _VB09)
14:32 (WEA_VBO09)

windPRO
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Anlage A4: SHADOW-Grafischer Kalender mit Darstellung der Schattenzeiten je Im-

missionsort durch die einzelnen WEA Uber das ganze Jahr



CONSULTING ENGINEERS

l lKéTTER

Seite 31 von 106 zum Bericht R-2-2023-0368.02

Projekt: Lize_r:zierter Anwender:
R-2-2023-0368 WP Riithen KOTTER Consulting Engineers GmbH & Co. KG
-7 Bonifatiusstr. 400

DE-48432 Rheine
+49 5971 9710-31
Rotfrt Miiller-Rhein / r.mueller-rhein@koetter-consulting.com
Berechnet:
24.06.2024 10:06/4.0.540

SHADOW - Grafischer Kalender

Berechnung: Gesamtbelastung

SR-01: SR-01, Provinzialstrale 2, 59602 Riithen SR-02: SR-02, Forsthaus Antfelder Wald 1, 59939 Olsberg
T | RS =
200 : | L
19:00 \\ & ~C
18:00
17:00
- A
el
15:00 -
= 14:00 = P
3 ]
N 13.00 = N
1200
11:00
10:00
09:00 - - e
o . | m— .
07:00
06002 ~J | |
05:00 e e e e 05:00 e e e
Jan Feb Méar Apr Mai Jun Ju Aug Sep OK Nov Dez Jan Jan Feb Méar Apr Mai Jun  Jul Aug Sep Ok Nov Dez Jan
Monat Monat
wen
I 64 75015 ENERCON 475 €95 6000 175.0 101N 1620 m (Gs245,5 m) (17) TN v V003 VESTAS V162-6.2 6200 162.0 101 WH:165,0 m Ges250,0 m) 155) I e vo12:VESTAS Vis2-6.2 6200 162.0 101 165,0 m (Ges250,0 m) 138)
WEA_VBOS: VESTAS V162:.2 6200 162.0 01 69,0 m (Ges250,0 m) 151) WEA_VB10:VESTAS V162-6.2 6200 162.0 10 WH: 165,0 m (Ges250,0 m) 156) WEA_VB13:VESTAS V162-6.2 6200 162.0 101 165,0 m (Ges250,0 m) 133)

WIdPRO 4.0.540 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.ck, windpro@emd.ck nos2a1521/1  WINndPRO .
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CONSULTING ENGINEERS
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Anlage A5: SHADOW-Kalender pro WEA mit Darstellung der Beschattungszeiten je
WEA Uber das ganze Jahr



I KOTTER

CONSULTING ENGINEERS

Seite 33 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com
Berechnet:

24.06.2024 10:06/4.0.540

Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung:Gesamtbelastung WEA : WEA_ZB01 - ENERCON E-175 EP5 6000 175.0 I0! NH: 162,0 m (Ges:249,5 m) (17)
Annahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar |Marz | April | Mai |Juni
1]08:32 08:06 15:17-15:40/23 | 07:14 15:08-15:51/43 | 07:04 06:01 05:16 20:25-20:50/25
16:28 17:15 184 19:59 20:48 21:33
2] 08:32 08:05 15:15-15:42/27 | 07:12 15:10-15:50/40 | 07:02 05:59 05:16 20:26-20:51/25
16:29 17:17 18:07 20:00 20:50 21:
308:32 08:03 15:14-15:45/31 | 07:10 15:11-15:49/38 | 07:00 05:57 05:15 20:26-20:51/25
16:30 17:19 18:09 20:02 20:52 21:35
4] 08:32 08:02 15:12-15:47/35 | 07:07 15:12-15:46/34 | 06:58 05:55 05:14 20:27-20:51/24
16:31 17:20 18:11 20:04 20:53 21:36
5108:32 08:00 15:10-15:48/38 | 07:05 15:15-15:44/29 | 06:55 05:53 05:13 20:27-20:51/24
16:33 17:22 18:13 20:05 20:55 21:37
6] 08:31 07:58 15:09-15:49/40 | 07:03 15:18-15:41/23 | 06:53 05:51 05:13 20:26-20:50/24
16:34 17:24 18:14 20:07 20:56 21:38
708:31 07:57 15:09-15:51/42 | 07:01 15:22-15:38/16 | 06:51 05:50 05:12 20:27-20:51/24
16:35 17:; 18:16 20:09 20:58 21:39
81 08:31 07:55 15:08-15:52/44 | 06:59 06:49 05:48 05:12 20:28-20:51/23
16:36 17:28 18:18 20:10 21:00 21:4
9| 08:30 07:53 15:07-15:53/46 | 06:56 06:46 05:46 05:11 20:28-20:51/23
16:38 17:30 18:20 20:12 21:01 21:41
10 | 08:30 07:51 15:06-15:53/47 | 06:54 06:44 05:45 05:11 20:28-20:51/23
16:39 17:31 18:21 20:14 21:03 21:42
11 08:29 07:50 15:05-15:54/49 | 06:52 06:42 05:43 05:10 20:29-20:51/22
16:40 17:33 : 20:15 21:04 21:42
12| 08:28 07:48 15:05-15:54/49 06:40 05:41 05:10 20:29-20:51/22
16:42 17:35 20:17 21:06 21:43
131 08:28 07:46 15:04-15:55/51 06:38 05:40 05:10 20:29-20:51/22
16:43 17: 20:19 21:07 21:
14| 08:27 07:44 15:04-15:55/51 : 06:35 05:38 05:10 20:30-20:51/21
16:45 17:39 18:28 20:20 21:09 21:44
15| 08:26 07:42 15:03-15:56/53 | 06:43 06:33 05:37 20:35-20:38/3 | 05:10 20:30-20:51/21
16:46 17:41 18:30 20:22 21:11 21:45
16 | 08:25 07:40 15:03-15:56/53 | 06:41 06:31 05:35 20:32-20:42/10 | 05:09 20:30-20:52/22
16:48 17:42 18:32 20:24 21:12 21:45
17| 08:24 07:38 15:03-15:56/53 | 06:38 06:29 05:34 20:30-20:44/14 | 05:09 20:31-20:52/21
16:49 17:44 18:33 20:25 21:14 21:46
18 | 08:24 07:36 15:03-15:56/53 | 06:36 06:27 05:32 20:28-20:44/16 | 05:09 20:31-20:52/21
16:51 17:44 18:35 20:27 21:1 21:4
19| 08:23 07:34 15:03-15:56/53 | 06:34 06:25 05:31 20:28-20:46/18 | 05:09 20:31-20:52/21
16:53 17: 18:37 20:29 21: 21
20| 08:22 07:33 15:03-15:56/53 | 06:32 06:23 05:30 20:27-20:47/20 | 05:09 20:31-20:52/21
16:54 17:50 18:38 20:30 21:18 21:47
21 08:21 07:30 15:03-15:56/53 | 06:29 06:21 05:28 20:27-20:48/21 | 05:10 20:31-20:52/21
16:56 17:51 18:40 20:32 21:19 21:47
22 08:19 07:28 15:03-15:56/53 | 06:27 06:19 05:27 20:26-20:48/22 | 05:10 20:32-20:53/21
16:58 17:53 18:42 20:34 21:21 21:47
23] 08:18 07:26 15:04-15:56/52 | 06:25 06:16 05:26 20:26-20:49/23 | 05:10 20:32-20:53/21
16:59 17:55 18:43 20:35 21:22 21:48
24 08:17 07:24 15:04-15:55/51 | 06:23 06:14 05:24 20:25-20:48/23 | 05:10 20:32-20:53/21
17:01 17:57 18:45 20:37 21:23 21:48
25| 08:16 07:22 15:05-15:55/50 | 06:20 06:12 05:23 20:25-20:49/24 | 05:11 20:33-20:54/21
17:03 17:59 18:47 20:38 21: 21:
26| 08:15 07:20 15:06-15:54/48 | 06:18 06:10 05:22 20:25-20:49/24 | 05:11 20:33-20:54/21
17:04 18:00 18:49 20:40 21:26 21:48
27| 08:13 07:18 15:06-15:53/47 | 06:16 06:08 05:21 20:26-20:50/24 | 05:11 20:33-20:54/21
17:06 18:02 18:50 20:42 21:27 21:48
28] 08:12 07:16 15:07-15:52/45 | 06:13 06:06 05:20 20:25-20:50/25 | 05:12 20:33-20:54/21
17:08 18:04 18:52 20:43 21:28 21:48
29| 08:11 07:11 06:04 05:19 20:25-20:50/25 | 05:12 20:33-20:55/22
17:10 19:54 20:45 21:30 21:47
30 08:09 15:24-15:32/8 07:09 06:03 05:18 20:25-20:50/25 | 05:13 20:33-20:55/22
17:11 19:55 20:47 21:31 21:47
31 08:08 15:20-15:38/18 07:07 05:17 20:25-20:50/25
17:13 19:57 21:32
Sonnenscheinstunden| 261 279 367 415 483 496
Anzahl Minuten mit Schatten 26 1290 223 342 666
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( wie B )

Tagim Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 24,06.2024 15:22 / 1

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA
Berechnung:Gesamtbelastung WEA : WEA_ZB01 - ENERCON E-175 EP5 6000 175.0 I0! NH: 162,0 m (Ges:249,5 m) (17)

Annahmen fiir Schattenwurfberechnung

KOTTER

CONSULTING ENGINEERS

Seite 34 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

10
11

12

23

24

25

26

27

28

29

30
31

|3uli

05:14
21:47
05:14
21:47
05:15
21:46
05:16
21:46
05:17
21:45
05:17
21:45
05:18
21:44
05:19
21:44
05:20
21:43
05:21
21:42
05:22
21:42
05:23
21:41
05:24
21:40
05:25
21:39
05:26
21:38
05:28
21:37
05:29
21:36
05:30
21:35
05:31
21:34
05:33
21:33
05:34
21:32
05:35
21:30
05:36
21:29
05:38
21:28
05:39
21:26
05:41
21:25
05:42
21:24
05:43
21:22
05:45
21:21
05:46
21:19
05:48
| 21:18

Sonnenscheinstunden| 499

Anzahl Minuten mit Schatten

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

Tagim Monat  Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM)

20:33-20:56/23
20:33-20:55/22
20:33-20:56/23
20:33-20:57/24
20:34-20:57/23
20:33-20:57/24
20:33-20:57/24
20:33-20:58/25
20:33-20:58/25
20:33-20:58/25
20:34-20:59/25
20:34-20:59/25
20:34-20:59/25
20:34-20:59/25
20:34-20:59/25
20:34-20:59/25
20:34-20:59/25
20:34-20:58/24
20:35-20:59/24
20:35-20:59/24
20:36-20:58/22
20:36-20:58/22
20:37-20:58/21
20:38-20:57/19
20:38-20:56/18
20:39-20:54/15
20:41-20:54/13

20:43-20:51/8

623

|August |SeptembgOktober | November
05:49 06:38 07:26 07:18 14:36-15:23/47
21:16 20:15 19:07 17:02
05:51 06:40 07:27 07:20 14:37-15:22/45
21:14 20:13 19:04 17:00
05:52 06:41 07:29 07:22 14:37-15:21/44
21:13 20:11 19:02 16:58
05:54 06:43 07:31 07:24 14:39-15:20/41
21:11 20:08 19:00 16:56
05:55 06:44 07:32 07:26 14:40-15:19/39
21:09 20:06 18:58 16:55
05:57 06:46 07:34 16:02-16:10/8 | 07:27 14:40-15:17/37
21:08 20:04 18:55 16:53
05:58 06:47 07:36 15:56-16:16/20 | 07:29 14:42-15:16/34
21:06 20:02 18:53 16:51
06:00 06:49 07:37 15:51-16:18/27 | 07:31 14:44-15:15/31
21:04 19:59 18:51 16:50
06:02 06:51 07:39 15:49-16:20/31 | 07:33 14:46-15:13/27
21:02 19:57 18:49 16:48
06:03 06:52 07:41 15:46-16:22/36 | 07:34 14:48-15:11/23
21:00 19:55 18:46 16:46
06:05 06:54 07:42 15:45-16:23/38 | 07:36 14:51-15:08/17
20:58 19:53 18:44 16:45
06:06 06:55 07:44 15:42-16:24/42 | 07:38 14:56-15:04/8
20:57 19:50 18:42 16:43
06:08 06:57 07:46 15:41-16:25/44 | 07:40
20:55 19:48 18:40 16:42
06:09 06:59 07:47 15:40-16:26/46 | 07:41
20:53 19:46 18:38 16:40
06:11 07:00 07:49 15:39-16:26/47 | 07:43
20:51 19:43 18:36 16:39
06:13 07:02 07:51 15:37-16:26/49 | 07:45
20:49 19:41 18:33 16:38
06:14 07:03 07:52 15:36-16:26/50 | 07:46
20:47 19:39 18:31 16:36
06:16 07:05 07:54 15:36-16:27/51 | 07:48
20:45 19:36 18:29 16:35
06:17 07:07 07:56 15:35-16:27/52 | 07:50
20:43 19:34 18:27 16:34
06:19 07:08 07:58 15:35-16:27/52 | 07:51
20:41 19:32 18:25 16:33
06:20 07:10 07:59 15:33-16:27/54 | 07:53
20:39 19:30 18:23 16:31
06:22 07:11 08:01 15:33-16:27/54 | 07:55
20:37 19:27 18:21 16:30
06:24 07:13 08:03 15:33-16:27/54 | 07:56
20:34 19:25 18:19 16:29
06:25 07:15 08:04 15:33-16:27/54 | 07:58
20:32 19:23 18:17 16:28
06:27 07:16 07:06 14:33-15:27/54 | 08:00
20:30 19:20 17:15 16:27
06:28 07:18 07:08 14:34-15:26/52 | 08:01
20:28 19:18 17:13 16:26
06:30 07:19 07:10 14:33-15:25/52 | 08:03
20:26 19:16 17:11 16:25
06:32 07:21 07:11 14:33-15:25/52 | 08:04
20:24 19:13 17:09 16:24
06:33 07:23 07:13 14:34-15:24/50 | 08:06
20:22 19:11 17:07 16:24
06:35 07:24 07:15 14:34-15:24/50 | 08:07
20:19 19:09 17:05 16:23
06:36 07:17 14:35-15:23/48
| 20:17 | 17:03 |
| 452 | 381 | 332 | 268
0 0 1167 393
Matrix ( it wie B ):

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| Dezember

08:09

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

u062041522/2  WIindPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung:Gesamtbelastung WEA:WEA_ZB02 - ENERCON E-175 EP5 6000 175.0 'O! NH: 162,0 m (Ges:249,5 m) (10)

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

10
11
12
13
14
15
16
17
18
19
20
21
2
23
24
25
26
27
28
29
30
31

|Januar

08:32

| 17:13

Sonnenscheinstunden| 261

Anzahl Minuten mit Schatten

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

Tag im Monat

0

|Februar |Marz

08:06

07:33
17:50
07:31
17:51
07:29
17:53
07:26
17:55
07:24
17:57
07:22
17:59
07:20
18:00
07:18
18:02
07:16
18:04

|
| 279

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 35 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:16 05:14 05:49 06:38 07:26 07:19 08:09
18:06 19:59 20:48 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:14 05:51 06:40 07:28 07:20 08:10
18:07 20:00 20:50 21:34 21:47 21:14 20:13 19:04 17:00 16:22
07:10 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:52 21:35 21:46 21:13 20:11 19:02 16:58 16:21
07:07 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:13
18:11 20:04 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:21
07:05 06:55 05:53 05:14 05:17 05:55 06:44 07:32 07:26 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:15 20:07 20:57 21:38 21:45 21:08 20:04 18:55 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:59 06:48 07:36 07:29 08:16
18:16 20:09 20:58 21:39 21:44 21:06 20:02 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:18
18:18 20:10 21:00 21:40 21:44 21:04 19:59 18:51 16:50 16:19
06:56 06:46 05:46 05:11 05:20 06:02 06:51 07:39 07:33 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:34 08:20
18:21 20:14 21:03 21:42 21:42 21:00 19:55 18:47 16:46 16:18
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:42 20:58 19:53 18:44 16:45 16:18
06:50 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:57 19:50 18:42 16:43 16:18
06:48 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:40 08:23
18:27 20:19 21:08 21:44 21:40 20:55 19:48 18:40 16:42 16:18
06:45 06:36 05:38 05:10 05:25 06:09 06:59 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:53 19:46 18:38 16:40 16:18
06:43 06:33 05:37 05:10 05:27 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:11 21:45 21:38 20:51 19:43 18:36 16:39 16:18
06:41 06:31 05:35 05:09 05:28 06:13 07:02 07:51 07:45 08:26
18:32 20:24 21:12 21:45 21:37 20:49 19:41 18:34 16:38 16:18
06:39 06:29 05:34 05:09 05:29 06:14 07:03 07:52 07:46 08:27
18:33 20:25 21:14 21:46 21:36 20:47 19:39 18:31 16:36 16:19
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:36 18:29 16:35 16:19
06:34 06:25 05:31 05:09 05:31 06:17 07:07 07:56 07:50 08:28
18:37 20:29 21:16 21:47 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:58 07:51 08:29
18:38 20:30 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:19
06:29 06:21 05:28 05:10 05:34 06:20 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:32 20:39 19:30 18:23 16:31 16:20
06:27 06:19 05:27 05:10 05:35 06:22 07:11 08:01 07:55 08:30
18:42 20:34 21221 21:47 21:30 20:37 19:27 18:21 16:30 16:20
06:25 06:17 05:26 05:10 05:37 06:24 07:13 08:03 07:56 08:30
18:44 20:35 21:22 21:48 21:29 20:35 19:25 18:19 16:29 16:21
06:23 06:14 05:25 05:10 05:38 06:25 07:15 08:05 07:58 08:31
18:45 20:37 21:23 21:48 21:28 20:32 19:23 18:17 16:28 16:21
06:20 06:12 05:23 05:11 05:39 06:27 07:16 07:06 08:00 08:31
18:47 20:39 21:25 21:48 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:41 06:28 07:18 07:08 08:01 08:31
18:49 20:40 21:26 21:48 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:08 05:21 05:12 05:42 06:30 07:19 07:10 08:03 08:32
18:50 20:42 21:27 21:48 21:24 20:26 19:16 17:11 16:25 16:23
06:13 06:07 05:20 05:12 05:44 06:32 07:21 07:11 08:04 08:32
18:52 20:43 21:29 21:48 21:22 20:24 19:14 17:09 16:25 16:24
07:11 06:05 05:19 05:13 05:45 06:33 07:23 07:13 08:06 08:32
19:54 20:45 21:30 21:47 21:21 20:22 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:18 | 20:17 | 17:04 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24,06.2024 15:22 / 3

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung:Gesamtbelastung WEA:WEA_ZB03 - ENERCON E-175 EP5 6000 175.0 I0!NH: 162,0 m (Ges:249,5 m) (11)

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

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

Tag im Monat
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 36 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:17 05:14 05:49 06:38 07:26 07:19 08:09
18:06 19:59 20:48 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:14 05:51 06:40 07:28 07:20 08:10
18:08 20:00 20:50 21:34 21:47 21:14 20:13 19:04 17:00 16:22
07:10 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:52 21:35 21:46 21:13 20:11 19:02 16:58 16:21
07:07 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:13
18:11 20:04 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:21
07:05 06:55 05:53 05:14 05:17 05:55 06:44 07:32 07:26 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:15 20:07 20:57 21:38 21:45 21:08 20:04 18:55 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:59 06:48 07:36 07:29 08:16
18:16 20:09 20:58 21:39 21:44 21:06 20:02 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:18
18:18 20:10 21:00 21:40 21:44 21:04 19:59 18:51 16:50 16:19
06:56 06:47 05:46 05:11 05:20 06:02 06:51 07:39 07:33 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:34 08:20
18:21 20:14 21:03 21:42 21:42 21:00 19:55 18:47 16:46 16:18
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:42 20:58 19:53 18:44 16:45 16:18
06:50 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:57 19:50 18:42 16:43 16:18
06:48 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:40 08:23
18:27 20:19 21:08 21:44 21:40 20:55 19:48 18:40 16:42 16:18
06:45 06:36 05:38 05:10 05:25 06:09 06:59 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:53 19:46 18:38 16:40 16:18
06:43 06:33 05:37 05:10 05:27 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:11 21:45 21:38 20:51 19:43 18:36 16:39 16:18
06:41 06:31 05:35 05:10 05:28 06:13 07:02 07:51 07:45 08:26
18:32 20:24 21:12 21:45 21:37 20:49 19:41 18:34 16:38 16:18
06:39 06:29 05:34 05:09 05:29 06:14 07:03 07:52 07:46 08:27
18:33 20:25 21:14 21:46 21:36 20:47 19:39 18:31 16:36 16:19
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:36 18:29 16:35 16:19
06:34 06:25 05:31 05:09 05:31 06:17 07:07 07:56 07:50 08:28
18:37 20:29 21:16 21:47 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:58 07:51 08:29
18:38 20:30 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:19
06:29 06:21 05:28 05:10 05:34 06:21 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:32 20:39 19:30 18:23 16:31 16:20
06:27 06:19 05:27 05:10 05:35 06:22 07:11 08:01 07:55 08:30
18:42 20:34 21221 21:47 21:30 20:37 19:27 18:21 16:30 16:20
06:25 06:17 05:26 05:10 05:37 06:24 07:13 08:03 07:56 08:30
18:44 20:35 21:22 21:48 21:29 20:35 19:25 18:19 16:29 16:21
06:23 06:15 05:25 05:10 05:38 06:25 07:15 08:05 07:58 08:31
18:45 20:37 21:23 21:48 21:28 20:32 19:23 18:17 16:28 16:21
06:20 06:12 05:23 05:11 05:39 06:27 07:16 07:06 08:00 08:31
18:47 20:39 21:25 21:48 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:41 06:28 07:18 07:08 08:01 08:31
18:49 20:40 21:26 21:48 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:09 05:21 05:12 05:42 06:30 07:19 07:10 08:03 08:32
18:50 20:42 21:27 21:48 21:24 20:26 19:16 17:11 16:25 16:23
06:14 06:07 05:20 05:12 05:44 06:32 07:21 07:12 08:04 08:32
18:52 20:43 21:28 21:48 21:22 20:24 19:14 17:09 16:25 16:24
07:11 06:05 05:19 05:13 05:45 06:33 07:23 07:13 08:06 08:32
19:54 20:45 21:30 21:47 21:21 20:22 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:18 | 20:17 | 17:04 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 4

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung:Gesamtbelastung WEA: WEA_ZB04 - ENERCON E-175 EP5 6000 175.0 I0! NH: 162,0 m (Ges:249,5 m) (12)

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

10
11
12
13
14
15
16
17
18
19
20
21
2
23
24
25
26
27
28
29
30
31

|Januar

08:32

| 17:13

Sonnenscheinstunden| 261

Anzahl Minuten mit Schatten
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 37 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:17 05:14 05:49 06:38 07:26 07:19 08:09
18:06 19:59 20:48 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:14 05:51 06:40 07:28 07:20 08:10
18:08 20:00 20:50 21:34 21:47 21:14 20:13 19:04 17:00 16:22
07:10 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:52 21:35 21:46 21:13 20:11 19:02 16:58 16:21
07:07 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:13
18:11 20:04 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:21
07:05 06:55 05:53 05:14 05:17 05:56 06:44 07:32 07:26 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:18 05:57 06:46 07:34 07:27 08:15
18:15 20:07 20:57 21:38 21:45 21:08 20:04 18:55 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:59 06:48 07:36 07:29 08:16
18:16 20:09 20:58 21:39 21:44 21:06 20:02 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:18
18:18 20:10 21:00 21:40 21:44 21:04 19:59 18:51 16:50 16:19
06:57 06:47 05:46 05:11 05:20 06:02 06:51 07:39 07:33 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:34 08:20
18:21 20:14 21:03 21:42 21:42 21:00 19:55 18:47 16:46 16:19
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:42 20:58 19:53 18:44 16:45 16:18
06:50 06:40 05:42 05:10 05:23 06:06 06:56 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:57 19:50 18:42 16:43 16:18
06:48 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:40 08:23
18:27 20:19 21:08 21:44 21:40 20:55 19:48 18:40 16:42 16:18
06:45 06:36 05:38 05:10 05:25 06:09 06:59 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:53 19:46 18:38 16:41 16:18
06:43 06:33 05:37 05:10 05:27 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:11 21:45 21:38 20:51 19:43 18:36 16:39 16:18
06:41 06:31 05:35 05:10 05:28 06:13 07:02 07:51 07:45 08:26
18:32 20:24 21:12 21:45 21:37 20:49 19:41 18:34 16:38 16:18
06:39 06:29 05:34 05:10 05:29 06:14 07:03 07:53 07:46 08:27
18:33 20:25 21:14 21:46 21:36 20:47 19:39 18:31 16:36 16:19
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:37 18:29 16:35 16:19
06:34 06:25 05:31 05:10 05:31 06:17 07:07 07:56 07:50 08:28
18:37 20:29 21:16 21:47 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:58 07:51 08:29
18:39 20:30 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:20
06:29 06:21 05:28 05:10 05:34 06:21 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:32 20:39 19:30 18:23 16:31 16:20
06:27 06:19 05:27 05:10 05:35 06:22 07:11 08:01 07:55 08:30
18:42 20:34 21221 21:47 21:30 20:37 19:27 18:21 16:30 16:20
06:25 06:17 05:26 05:10 05:37 06:24 07:13 08:03 07:56 08:30
18:44 20:35 21:22 21:48 21:29 20:35 19:25 18:19 16:29 16:21
06:23 06:15 05:25 05:10 05:38 06:25 07:15 08:05 07:58 08:31
18:45 20:37 21:23 21:48 21:28 20:32 19:23 18:17 16:28 16:21
06:20 06:13 05:24 05:11 05:39 06:27 07:16 07:06 08:00 08:31
18:47 20:39 21:25 21:48 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:11 05:22 05:11 05:41 06:29 07:18 07:08 08:01 08:31
18:49 20:40 21:26 21:48 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:09 05:21 05:12 05:42 06:30 07:19 07:10 08:03 08:32
18:50 20:42 21:27 21:48 21:24 20:26 19:16 17:11 16:25 16:24
06:14 06:07 05:20 05:12 05:44 06:32 07:21 07:12 08:04 08:32
18:52 20:43 21:29 21:48 21:22 20:24 19:14 17:09 16:25 16:24
07:11 06:05 05:19 05:13 05:45 06:33 07:23 07:13 08:06 08:32
19:54 20:45 21:30 21:47 21:21 20:22 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:47 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:18 | 20:17 | 17:04 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24,06.2024 15:22 / 5

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung:Gesamtbelastung WEA : WEA_ZB05 - ENERCON E-175 EP5 6000 175.0 'O! NH: 162,0 m (Ges:249,5 m) (13)

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 38 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:05 06:01 05:17 05:14 05:50 06:38 07:26 07:19 08:09
18:06 19:59 20:48 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:15 05:51 06:40 07:28 07:20 08:10
18:08 20:00 20:50 21:34 21:47 21:14 20:13 19:05 17:00 16:22
07:10 07:00 05:57 05:15 05:15 05:53 06:41 07:29 07:22 08:11
18:09 20:02 20:52 21:35 21:46 21:13 20:11 19:02 16:58 16:21
07:08 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:13
18:11 20:04 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:21
07:05 06:56 05:53 05:14 05:17 05:56 06:44 07:33 07:26 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:18 05:57 06:46 07:34 07:27 08:15
18:15 20:07 20:57 21:38 21:45 21:08 20:04 18:55 16:53 16:20
07:01 06:51 05:50 05:13 05:18 05:59 06:48 07:36 07:29 08:17
18:16 20:09 20:58 21:39 21:44 21:06 20:02 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:18
18:18 20:10 21:00 21:40 21:44 21:04 19:59 18:51 16:50 16:19
06:57 06:47 05:47 05:12 05:20 06:02 06:51 07:39 07:33 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:34 08:20
18:22 20:14 21:03 21:42 21:42 21:00 19:55 18:47 16:47 16:19
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:42 20:59 19:53 18:44 16:45 16:18
06:50 06:40 05:42 05:10 05:23 06:06 06:56 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:57 19:50 18:42 16:43 16:18
06:48 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:40 08:23
18:27 20:19 21:08 21:44 21:40 20:55 19:48 18:40 16:42 16:18
06:45 06:36 05:38 05:10 05:26 06:10 06:59 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:53 19:46 18:38 16:41 16:18
06:43 06:33 05:37 05:10 05:27 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:11 21:45 21:38 20:51 19:43 18:36 16:39 16:18
06:41 06:31 05:35 05:10 05:28 06:13 07:02 07:51 07:45 08:26
18:32 20:24 21:12 21:45 21:37 20:49 19:41 18:34 16:38 16:18
06:39 06:29 05:34 05:10 05:29 06:14 07:03 07:53 07:46 08:27
18:34 20:25 21:14 21:46 21:36 20:47 19:39 18:31 16:36 16:19
06:36 06:27 05:33 05:10 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:37 18:29 16:35 16:19
06:34 06:25 05:31 05:10 05:31 06:17 07:07 07:56 07:50 08:28
18:37 20:29 21:17 21:47 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:58 07:52 08:29
18:39 20:30 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:20
06:30 06:21 05:28 05:10 05:34 06:21 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:32 20:39 19:30 18:23 16:32 16:20
06:27 06:19 05:27 05:10 05:35 06:22 07:11 08:01 07:55 08:30
18:42 20:34 21221 21:47 21:30 20:37 19:27 18:21 16:30 16:20
06:25 06:17 05:26 05:10 05:37 06:24 07:13 08:03 07:56 08:30
18:44 20:35 21:22 21:48 21:29 20:35 19:25 18:19 16:29 16:21
06:23 06:15 05:25 05:11 05:38 06:25 07:15 08:05 07:58 08:31
18:45 20:37 21:23 21:48 21:28 20:32 19:23 18:17 16:28 16:22
06:20 06:13 05:24 05:11 05:39 06:27 07:16 07:06 08:00 08:31
18:47 20:39 21:25 21:48 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:11 05:22 05:11 05:41 06:29 07:18 07:08 08:01 08:31
18:49 20:40 21:26 21:48 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:09 05:21 05:12 05:42 06:30 07:19 07:10 08:03 08:32
18:50 20:42 21:27 21:48 21:24 20:26 19:16 17:11 16:26 16:24
06:14 06:07 05:20 05:12 05:44 06:32 07:21 07:12 08:04 08:32
18:52 20:44 21:29 21:48 21:22 20:24 19:14 17:09 16:25 16:24
07:11 06:05 05:19 05:13 05:45 06:33 07:23 07:13 08:06 08:32
19:54 20:45 21:30 21:47 21:21 20:22 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:47 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:20 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:37 07:17 08:32
| 19557 | |21:32 | | 21:18 | 20:17 | 17:04 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 6

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung:Gesamtbelastung WEA:WEA_ZB06 - ENERCON E-175 EP5 6000 175.0 'O! NH: 162,0 m (Ges:249,5 m) (15)

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

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

Tag im Monat
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 39 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:17 05:14 05:49 06:38 07:26 07:19 08:09
18:06 19:59 20:48 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:14 05:51 06:40 07:28 07:20 08:10
18:08 20:00 20:50 21:34 21:47 21:14 20:13 19:04 17:00 16:22
07:10 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:52 21:35 21:46 21:13 20:11 19:02 16:58 16:21
07:08 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:13
18:11 20:04 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:21
07:05 06:55 05:53 05:14 05:17 05:56 06:44 07:32 07:26 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:18 05:57 06:46 07:34 07:27 08:15
18:15 20:07 20:57 21:38 21:45 21:08 20:04 18:55 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:59 06:48 07:36 07:29 08:16
18:16 20:09 20:58 21:39 21:44 21:06 20:02 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:18
18:18 20:10 21:00 21:40 21:44 21:04 19:59 18:51 16:50 16:19
06:57 06:47 05:46 05:11 05:20 06:02 06:51 07:39 07:33 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:34 08:20
18:22 20:14 21:03 21:42 21:42 21:00 19:55 18:47 16:46 16:19
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:42 20:59 19:53 18:44 16:45 16:18
06:50 06:40 05:42 05:10 05:23 06:06 06:56 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:57 19:50 18:42 16:43 16:18
06:48 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:40 08:23
18:27 20:19 21:08 21:44 21:40 20:55 19:48 18:40 16:42 16:18
06:45 06:36 05:38 05:10 05:25 06:10 06:59 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:53 19:46 18:38 16:41 16:18
06:43 06:33 05:37 05:10 05:27 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:11 21:45 21:38 20:51 19:43 18:36 16:39 16:18
06:41 06:31 05:35 05:10 05:28 06:13 07:02 07:51 07:45 08:26
18:32 20:24 21:12 21:45 21:37 20:49 19:41 18:34 16:38 16:18
06:39 06:29 05:34 05:10 05:29 06:14 07:03 07:53 07:46 08:27
18:33 20:25 21:14 21:46 21:36 20:47 19:39 18:31 16:36 16:19
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:37 18:29 16:35 16:19
06:34 06:25 05:31 05:10 05:31 06:17 07:07 07:56 07:50 08:28
18:37 20:29 21:16 21:47 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:58 07:51 08:29
18:39 20:30 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:20
06:30 06:21 05:28 05:10 05:34 06:21 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:32 20:39 19:30 18:23 16:32 16:20
06:27 06:19 05:27 05:10 05:35 06:22 07:11 08:01 07:55 08:30
18:42 20:34 21221 21:47 21:30 20:37 19:27 18:21 16:30 16:20
06:25 06:17 05:26 05:10 05:37 06:24 07:13 08:03 07:56 08:30
18:44 20:35 21:22 21:48 21:29 20:35 19:25 18:19 16:29 16:21
06:23 06:15 05:25 05:10 05:38 06:25 07:15 08:05 07:58 08:31
18:45 20:37 21:23 21:48 21:28 20:32 19:23 18:17 16:28 16:22
06:20 06:13 05:24 05:11 05:39 06:27 07:16 07:06 08:00 08:31
18:47 20:39 21:25 21:48 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:11 05:22 05:11 05:41 06:29 07:18 07:08 08:01 08:31
18:49 20:40 21:26 21:48 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:09 05:21 05:12 05:42 06:30 07:19 07:10 08:03 08:32
18:50 20:42 21:27 21:48 21:24 20:26 19:16 17:11 16:25 16:24
06:14 06:07 05:20 05:12 05:44 06:32 07:21 07:12 08:04 08:32
18:52 20:44 21:29 21:48 21:22 20:24 19:14 17:09 16:25 16:24
07:11 06:05 05:19 05:13 05:45 06:33 07:23 07:13 08:06 08:32
19:54 20:45 21:30 21:47 21:21 20:22 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:47 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:20 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:18 | 20:17 | 17:04 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24,06.2024 15:22 / 7

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung:Gesamtbelastung WEA : WEA_ZB07 - ENERCON E-175 EP5 6000 175.0 I0! NH: 162,0 m (Ges:249,5 m) (14)

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

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

Tag im Monat
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 40 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:17 05:14 05:49 06:38 07:26 07:19 08:09
18:06 19:59 20:48 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:14 05:51 06:40 07:28 07:20 08:10
18:08 20:00 20:50 21:34 21:47 21:14 20:13 19:04 17:00 16:22
07:10 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:52 21:35 21:46 21:13 20:11 19:02 16:58 16:21
07:07 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:13
18:11 20:04 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:21
07:05 06:55 05:53 05:14 05:17 05:55 06:44 07:32 07:26 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:15 20:07 20:57 21:38 21:45 21:08 20:04 18:55 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:59 06:48 07:36 07:29 08:17
18:16 20:09 20:58 21:39 21:44 21:06 20:02 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:18
18:18 20:10 21:00 21:40 21:44 21:04 19:59 18:51 16:50 16:19
06:57 06:47 05:46 05:11 05:20 06:02 06:51 07:39 07:33 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:34 08:20
18:21 20:14 21:03 21:42 21:42 21:00 19:55 18:47 16:46 16:18
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:42 20:59 19:53 18:44 16:45 16:18
06:50 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:57 19:50 18:42 16:43 16:18
06:48 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:40 08:23
18:27 20:19 21:08 21:44 21:40 20:55 19:48 18:40 16:42 16:18
06:45 06:36 05:38 05:10 05:25 06:09 06:59 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:53 19:46 18:38 16:40 16:18
06:43 06:33 05:37 05:10 05:27 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:11 21:45 21:38 20:51 19:43 18:36 16:39 16:18
06:41 06:31 05:35 05:10 05:28 06:13 07:02 07:51 07:45 08:26
18:32 20:24 21:12 21:45 21:37 20:49 19:41 18:34 16:38 16:18
06:39 06:29 05:34 05:09 05:29 06:14 07:03 07:53 07:46 08:27
18:33 20:25 21:14 21:46 21:36 20:47 19:39 18:31 16:36 16:19
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:37 18:29 16:35 16:19
06:34 06:25 05:31 05:09 05:31 06:17 07:07 07:56 07:50 08:28
18:37 20:29 21:16 21:47 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:58 07:52 08:29
18:39 20:30 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:19
06:29 06:21 05:28 05:10 05:34 06:21 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:32 20:39 19:30 18:23 16:31 16:20
06:27 06:19 05:27 05:10 05:35 06:22 07:11 08:01 07:55 08:30
18:42 20:34 21221 21:47 21:30 20:37 19:27 18:21 16:30 16:20
06:25 06:17 05:26 05:10 05:37 06:24 07:13 08:03 07:56 08:30
18:44 20:35 21:22 21:48 21:29 20:35 19:25 18:19 16:29 16:21
06:23 06:15 05:25 05:10 05:38 06:25 07:15 08:05 07:58 08:31
18:45 20:37 21:23 21:48 21:28 20:32 19:23 18:17 16:28 16:21
06:20 06:13 05:23 05:11 05:39 06:27 07:16 07:06 08:00 08:31
18:47 20:39 21:25 21:48 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:11 05:22 05:11 05:41 06:28 07:18 07:08 08:01 08:31
18:49 20:40 21:26 21:48 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:09 05:21 05:12 05:42 06:30 07:19 07:10 08:03 08:32
18:50 20:42 21:27 21:48 21:24 20:26 19:16 17:11 16:25 16:23
06:14 06:07 05:20 05:12 05:44 06:32 07:21 07:12 08:04 08:32
18:52 20:44 21:29 21:48 21:22 20:24 19:14 17:09 16:25 16:24
07:11 06:05 05:19 05:13 05:45 06:33 07:23 07:13 08:06 08:32
19:54 20:45 21:30 21:47 21:21 20:22 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:20 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:18 | 20:17 | 17:04 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24,06.2024 15:22 / 8

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung:Gesamtbelastung WEA:WEA_ZB08 - ENERCON E-175 EP5 6000 175.0 'O! NH: 162,0 m (Ges:249,5 m) (16)

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 41 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:17 05:14 05:49 06:38 07:26 07:19 08:09
18:06 19:59 20:48 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:14 05:51 06:40 07:28 07:20 08:10
18:08 20:00 20:50 21:34 21:47 21:14 20:13 19:04 17:00 16:22
07:10 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:52 21:35 21:46 21:13 20:11 19:02 16:58 16:21
07:07 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:13
18:11 20:04 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:21
07:05 06:55 05:53 05:14 05:17 05:55 06:44 07:32 07:26 08:14
18:13 20:05 20:55 21:37 21:46 21:09 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:15 20:07 20:57 21:38 21:45 21:08 20:04 18:55 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:59 06:48 07:36 07:29 08:17
18:16 20:09 20:58 21:39 21:44 21:06 20:02 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:18
18:18 20:10 21:00 21:40 21:44 21:04 19:59 18:51 16:50 16:19
06:57 06:47 05:46 05:11 05:20 06:02 06:51 07:39 07:33 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:34 08:20
18:21 20:14 21:03 21:42 21:42 21:00 19:55 18:47 16:46 16:18
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:42 20:59 19:53 18:44 16:45 16:18
06:50 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:57 19:50 18:42 16:43 16:18
06:48 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:40 08:23
18:27 20:19 21:08 21:44 21:40 20:55 19:48 18:40 16:42 16:18
06:45 06:36 05:38 05:10 05:25 06:09 06:59 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:53 19:46 18:38 16:40 16:18
06:43 06:33 05:37 05:10 05:27 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:11 21:45 21:38 20:51 19:43 18:36 16:39 16:18
06:41 06:31 05:35 05:09 05:28 06:13 07:02 07:51 07:45 08:26
18:32 20:24 21:12 21:45 21:37 20:49 19:41 18:34 16:38 16:18
06:39 06:29 05:34 05:09 05:29 06:14 07:03 07:53 07:46 08:27
18:33 20:25 21:14 21:46 21:36 20:47 19:39 18:31 16:36 16:19
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:37 18:29 16:35 16:19
06:34 06:25 05:31 05:09 05:31 06:17 07:07 07:56 07:50 08:28
18:37 20:29 21:17 21:47 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:58 07:52 08:29
18:39 20:30 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:19
06:29 06:21 05:28 05:10 05:34 06:21 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:32 20:39 19:30 18:23 16:31 16:20
06:27 06:19 05:27 05:10 05:35 06:22 07:11 08:01 07:55 08:30
18:42 20:34 21221 21:47 21:30 20:37 19:27 18:21 16:30 16:20
06:25 06:17 05:26 05:10 05:37 06:24 07:13 08:03 07:56 08:30
18:44 20:35 21:22 21:48 21:29 20:35 19:25 18:19 16:29 16:21
06:23 06:15 05:25 05:10 05:38 06:25 07:15 08:05 07:58 08:31
18:45 20:37 21:23 21:48 21:28 20:32 19:23 18:17 16:28 16:21
06:20 06:12 05:23 05:11 05:39 06:27 07:16 07:06 08:00 08:31
18:47 20:39 21:25 21:48 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:41 06:28 07:18 07:08 08:01 08:31
18:49 20:40 21:26 21:48 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:08 05:21 05:12 05:42 06:30 07:19 07:10 08:03 08:32
18:50 20:42 21:27 21:48 21:24 20:26 19:16 17:11 16:25 16:23
06:14 06:07 05:20 05:12 05:44 06:32 07:21 07:12 08:04 08:32
18:52 20:44 21:29 21:48 21:22 20:24 19:14 17:09 16:25 16:24
07:11 06:05 05:19 05:13 05:45 06:33 07:23 07:13 08:06 08:32
19:54 20:45 21:30 21:47 21:21 20:22 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:20 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:18 | 20:17 | 17:04 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24,06.2024 15:22 / 9

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung

A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 42 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

WEA: WEA_VBO01 - VESTAS V162-7.2 7200 162.0 I0! NH: 169,0 m (Ges:250,0 m) (188)

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:05 06:01 05:17 05:14 05:49 06:38 07:26 07:19 08:09
18:06 19:59 20:49 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:14 05:51 06:40 07:28 07:20 08:10
18:08 20:00 20:50 21:34 21:47 21:15 20:13 19:05 17:00 16:22
07:10 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:52 21:36 21:46 21:13 20:11 19:02 16:58 16:21
07:08 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:13
18:11 20:04 20:53 21:37 21:46 21:11 20:09 19:00 16:56 16:21
07:05 06:56 05:53 05:14 05:17 05:56 06:44 07:33 07:26 08:14
18:13 20:05 20:55 21:38 21:46 21:09 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:17 05:57 06:46 07:34 07:28 08:15
18:15 20:07 20:57 21:38 21:45 21:08 20:04 18:56 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:59 06:48 07:36 07:29 08:17
18:16 20:09 20:58 21:39 21:45 21:06 20:02 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:38 07:31 08:18
18:18 20:10 21:00 21:40 21:44 21:04 20:00 18:51 16:50 16:19
06:57 06:47 05:46 05:11 05:20 06:02 06:51 07:39 07:33 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:35 08:20
18:22 20:14 21:03 21:42 21:43 21:01 19:55 18:47 16:46 16:18
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:43 07:36 08:21
18:23 20:15 21:05 21:43 21:42 20:59 19:53 18:44 16:45 16:18
06:50 06:40 05:41 05:10 05:23 06:06 06:56 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:57 19:50 18:42 16:43 16:18
06:48 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:40 08:23
18:27 20:19 21:08 21:44 21:40 20:55 19:48 18:40 16:42 16:18
06:45 06:36 05:38 05:10 05:25 06:10 06:59 07:48 07:41 08:24
18:28 20:20 21:09 21:45 21:39 20:53 19:46 18:38 16:40 16:18
06:43 06:33 05:37 05:10 05:27 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:11 21:45 21:38 20:51 19:44 18:36 16:39 16:18
06:41 06:31 05:35 05:10 05:28 06:13 07:02 07:51 07:45 08:26
18:32 20:24 21:12 21:46 21:37 20:49 19:41 18:34 16:38 16:18
06:39 06:29 05:34 05:09 05:29 06:14 07:04 07:53 07:47 08:27
18:34 20:25 21:14 21:46 21:36 20:47 19:39 18:31 16:36 16:19
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:37 18:29 16:35 16:19
06:34 06:25 05:31 05:09 05:31 06:17 07:07 07:56 07:50 08:28
18:37 20:29 21:17 21:47 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:58 07:52 08:29
18:39 20:30 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:19
06:30 06:21 05:28 05:10 05:34 06:21 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:32 20:39 19:30 18:23 16:31 16:20
06:27 06:19 05:27 05:10 05:35 06:22 07:11 08:01 07:55 08:30
18:42 20:34 21221 21:48 21:31 20:37 19:27 18:21 16:30 16:20
06:25 06:17 05:26 05:10 05:37 06:24 07:13 08:03 07:57 08:30
18:44 20:35 21:22 21:48 21:29 20:35 19:25 18:19 16:29 16:21
06:23 06:15 05:25 05:10 05:38 06:25 07:15 08:05 07:58 08:31
18:45 20:37 21:24 21:48 21:28 20:33 19:23 18:17 16:28 16:21
06:20 06:13 05:23 05:11 05:39 06:27 07:16 07:06 08:00 08:31
18:47 20:39 21:25 21:48 21:27 20:30 19:21 17:15 16:27 16:22
06:18 06:11 05:22 05:11 05:41 06:29 07:18 07:08 08:01 08:32
18:49 20:40 21:26 21:48 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:09 05:21 05:12 05:42 06:30 07:20 07:10 08:03 08:32
18:50 20:42 21:27 21:48 21:24 20:26 19:16 17:11 16:25 16:24
06:14 06:07 05:20 05:12 05:44 06:32 07:21 07:12 08:04 08:32
18:52 20:44 21:29 21:48 21:22 20:24 19:14 17:09 16:25 16:24
07:11 06:05 05:19 05:13 05:45 06:33 07:23 07:13 08:06 08:32
19:54 20:45 21:30 21:48 21:21 20:22 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:20 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:18 | 20:17 | 17:04 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 10

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung

A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 43 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

WEA: WEA_VBO02 - ENERCON E-40/5.40 500 40.3 10! NH: 50,0 m (Ges:70,2 m) (228)

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:05 06:01 05:17 05:14 05:49 06:38 07:26 07:19 08:09
18:06 19:59 20:49 21:34 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:14 05:51 06:40 07:28 07:21 08:10
18:08 20:00 20:50 21:35 21:47 21:15 20:13 19:05 17:00 16:22
07:10 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:12
18:09 20:02 20:52 21:36 21:47 21:13 20:11 19:02 16:58 16:21
07:08 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:13
18:11 20:04 20:54 21:37 21:46 21:11 20:09 19:00 16:56 16:21
07:06 06:56 05:53 05:14 05:17 05:56 06:45 07:33 07:26 08:14
18:13 20:06 20:55 21:38 21:46 21:10 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:17 05:57 06:46 07:34 07:28 08:16
18:15 20:07 20:57 21:39 21:45 21:08 20:04 18:56 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:59 06:48 07:36 07:29 08:17
18:16 20:09 20:58 21:40 21:45 21:06 20:02 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:38 07:31 08:18
18:18 20:11 21:00 21:40 21:44 21:04 20:00 18:51 16:50 16:19
06:57 06:47 05:46 05:11 05:20 06:02 06:51 07:39 07:33 08:19
18:20 20:12 21:02 21:41 21:43 21:03 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:35 08:20
18:22 20:14 21:03 21:42 21:43 21:01 19:55 18:47 16:47 16:18
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:43 07:36 08:21
18:23 20:16 21:05 21:43 21:42 20:59 19:53 18:44 16:45 16:18
06:50 06:40 05:42 05:10 05:23 06:06 06:56 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:57 19:51 18:42 16:43 16:18
06:48 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:40 08:23
18:27 20:19 21:08 21:44 21:40 20:55 19:48 18:40 16:42 16:18
06:46 06:36 05:38 05:10 05:25 06:10 06:59 07:48 07:42 08:24
18:29 20:21 21:09 21:45 21:39 20:53 19:46 18:38 16:41 16:18
06:43 06:34 05:37 05:10 05:27 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:11 21:45 21:39 20:51 19:44 18:36 16:39 16:18
06:41 06:31 05:35 05:10 05:28 06:13 07:02 07:51 07:45 08:26
18:32 20:24 21:12 21:46 21:38 20:49 19:41 18:34 16:38 16:18
06:39 06:29 05:34 05:09 05:29 06:14 07:04 07:53 07:47 08:27
18:34 20:26 21:14 21:46 21:36 20:47 19:39 18:32 16:36 16:19
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:28
18:35 20:27 21:15 21:47 21:35 20:45 19:37 18:29 16:35 16:19
06:34 06:25 05:31 05:09 05:31 06:17 07:07 07:56 07:50 08:28
18:37 20:29 21:17 21:47 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:58 07:52 08:29
18:39 20:31 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:19
06:30 06:21 05:28 05:10 05:34 06:21 07:10 08:00 07:53 08:30
18:40 20:32 21:20 21:48 21:32 20:39 19:30 18:23 16:32 16:20
06:27 06:19 05:27 05:10 05:35 06:22 07:12 08:01 07:55 08:30
18:42 20:34 21221 21:48 21:31 20:37 19:27 18:21 16:30 16:20
06:25 06:17 05:26 05:10 05:37 06:24 07:13 08:03 07:57 08:31
18:44 20:35 21:22 21:48 21:29 20:35 19:25 18:19 16:29 16:21
06:23 06:15 05:25 05:10 05:38 06:25 07:15 08:05 07:58 08:31
18:45 20:37 21:24 21:48 21:28 20:33 19:23 18:17 16:28 16:21
06:21 06:13 05:23 05:11 05:39 06:27 07:16 07:07 08:00 08:31
18:47 20:39 21:25 21:48 21:27 20:31 19:21 17:15 16:27 16:22
06:18 06:11 05:22 05:11 05:41 06:29 07:18 07:08 08:01 08:32
18:49 20:40 21:26 21:48 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:09 05:21 05:12 05:42 06:30 07:20 07:10 08:03 08:32
18:50 20:42 21:28 21:48 21:24 20:26 19:16 17:11 16:25 16:24
06:14 06:07 05:20 05:12 05:44 06:32 07:21 07:12 08:04 08:32
18:52 20:44 21:29 21:48 21:22 20:24 19:14 17:09 16:25 16:24
07:11 06:05 05:19 05:13 05:45 06:33 07:23 07:14 08:06 08:32
19:54 20:45 21:30 21:48 21:21 20:22 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:47 06:35 07:24 07:15 08:07 08:33
19:55 20:47 21:31 21:48 21:19 20:20 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:37 07:17 08:33
| 19557 | |21:32 | | 21:18 | 20:18 | 17:04 | | 16:27
| 367 | 415 | 483 | 496 | 500 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 11

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung

A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 44 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

WEA: WEA_VBO03 - VESTAS V172-7.2 7200 172.0 I0! NH: 175,0 m (Ges:261,0 m) (189)

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:05 06:01 05:17 05:14 05:50 06:38 07:26 07:19 08:09
18:06 19:59 20:49 21:33 21:47 21:16 20:15 19:07 17:02 16:23
07:12 07:02 05:59 05:16 05:15 05:51 06:40 07:28 07:21 08:10
18:08 20:01 20:50 21:35 21:47 21:15 20:13 19:05 17:00 16:22
07:10 07:00 05:57 05:15 05:15 05:53 06:41 07:29 07:22 08:12
18:10 20:02 20:52 21:36 21:47 21:13 20:11 19:02 16:58 16:21
07:08 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:13
18:11 20:04 20:54 21:37 21:46 21:11 20:09 19:00 16:57 16:21
07:06 06:56 05:54 05:14 05:17 05:56 06:45 07:33 07:26 08:14
18:13 20:06 20:55 21:38 21:46 21:10 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:18 05:57 06:46 07:34 07:28 08:16
18:15 20:07 20:57 21:39 21:45 21:08 20:04 18:56 16:53 16:20
07:01 06:51 05:50 05:13 05:19 05:59 06:48 07:36 07:29 08:17
18:17 20:09 20:58 21:39 21:45 21:06 20:02 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:38 07:31 08:18
18:18 20:11 21:00 21:40 21:44 21:04 20:00 18:51 16:50 16:19
06:57 06:47 05:47 05:12 05:20 06:02 06:51 07:39 07:33 08:19
18:20 20:12 21:02 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:55 06:45 05:45 05:11 05:21 06:03 06:53 07:41 07:35 08:20
18:22 20:14 21:03 21:42 21:43 21:01 19:55 18:47 16:47 16:19
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:43 07:36 08:21
18:23 20:16 21:05 21:43 21:42 20:59 19:53 18:45 16:45 16:19
06:50 06:40 05:42 05:10 05:23 06:07 06:56 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:57 19:51 18:42 16:44 16:18
06:48 06:38 05:40 05:10 05:25 06:08 06:57 07:46 07:40 08:23
18:27 20:19 21:08 21:44 21:40 20:55 19:48 18:40 16:42 16:18
06:46 06:36 05:39 05:10 05:26 06:10 06:59 07:48 07:42 08:24
18:29 20:21 21:09 21:45 21:39 20:53 19:46 18:38 16:41 16:18
06:43 06:34 05:37 05:10 05:27 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:11 21:45 21:38 20:51 19:44 18:36 16:39 16:18
06:41 06:31 05:35 05:10 05:28 06:13 07:02 07:51 07:45 08:26
18:32 20:24 21:12 21:46 21:37 20:49 19:41 18:34 16:38 16:19
06:39 06:29 05:34 05:10 05:29 06:14 07:04 07:53 07:47 08:27
18:34 20:26 21:14 21:46 21:36 20:47 19:39 18:32 16:37 16:19
06:37 06:27 05:33 05:10 05:30 06:16 07:05 07:54 07:48 08:28
18:35 20:27 21:15 21:47 21:35 20:45 19:37 18:30 16:35 16:19
06:34 06:25 05:31 05:10 05:32 06:18 07:07 07:56 07:50 08:28
18:37 20:29 21:17 21:47 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:58 07:52 08:29
18:39 20:31 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:20
06:30 06:21 05:29 05:10 05:34 06:21 07:10 08:00 07:53 08:29
18:40 20:32 21:20 21:47 21:32 20:39 19:30 18:23 16:32 16:20
06:27 06:19 05:27 05:10 05:35 06:22 07:12 08:01 07:55 08:30
18:42 20:34 21221 21:48 21:31 20:37 19:28 18:21 16:31 16:21
06:25 06:17 05:26 05:10 05:37 06:24 07:13 08:03 07:57 08:31
18:44 20:35 21:22 21:48 21:29 20:35 19:25 18:19 16:29 16:21
06:23 06:15 05:25 05:11 05:38 06:26 07:15 08:05 07:58 08:31
18:45 20:37 21:24 21:48 21:28 20:33 19:23 18:17 16:28 16:22
06:21 06:13 05:24 05:11 05:40 06:27 07:16 07:07 08:00 08:31
18:47 20:39 21:25 21:48 21:27 20:31 19:21 17:15 16:27 16:22
06:18 06:11 05:23 05:11 05:41 06:29 07:18 07:08 08:01 08:32
18:49 20:40 21:26 21:48 21:25 20:28 19:18 17:13 16:27 16:23
06:16 06:09 05:21 05:12 05:42 06:30 07:20 07:10 08:03 08:32
18:50 20:42 21:28 21:48 21:24 20:26 19:16 17:11 16:26 16:24
06:14 06:07 05:20 05:12 05:44 06:32 07:21 07:12 08:04 08:32
18:52 20:44 21:29 21:48 21:22 20:24 19:14 17:09 16:25 16:24
07:11 06:05 05:19 05:13 05:45 06:33 07:23 07:14 08:06 08:32
19:54 20:45 21:30 21:48 21:21 20:22 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:47 06:35 07:25 07:15 08:07 08:32
19:56 20:47 21:31 21:47 21:19 20:20 19:09 17:06 16:23 16:26
07:07 05:18 05:48 06:37 07:17 08:32
| 19557 | |21:32 | | 21:18 | 20:18 | 17:04 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 12

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung

A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

10
11
12
13
14
15
16
17
18
19
20
21
2
23
24
25
26
27
28
29
30
31

|Januar

08:32

| 17:13

Sonnenscheinstunden| 261

Anzahl Minuten mit Schatten

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

Tag im Monat

0

|Februar |Marz

08:06

07:33
17:50
07:31
17:52
07:29
17:53
07:27
17:55
07:25
17:57
07:22
17:59
07:20
18:01
07:18
18:02
07:16
18:04

|
| 279

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 45 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

WEA: WEA_VBO04 - VESTAS V162-7.2 7200 162.0 I0! NH: 169,0 m (Ges:250,0 m) (190)

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:05 06:01 05:17 05:14 05:49 06:38 07:26 07:19 08:09
18:06 19:59 20:49 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:14 05:51 06:40 07:28 07:20 08:10
18:08 20:00 20:50 21:34 21:47 21:15 20:13 19:05 17:00 16:22
07:10 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:12
18:09 20:02 20:52 21:36 21:47 21:13 20:11 19:02 16:58 16:21
07:08 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:13
18:11 20:04 20:53 21:37 21:46 21:11 20:09 19:00 16:56 16:21
07:05 06:56 05:53 05:14 05:17 05:55 06:44 07:33 07:26 08:14
18:13 20:05 20:55 21:38 21:46 21:09 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:17 05:57 06:46 07:34 07:28 08:15
18:15 20:07 20:57 21:38 21:45 21:08 20:04 18:56 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:59 06:48 07:36 07:29 08:17
18:16 20:09 20:58 21:39 21:45 21:06 20:02 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:38 07:31 08:18
18:18 20:10 21:00 21:40 21:44 21:04 20:00 18:51 16:50 16:19
06:57 06:47 05:46 05:11 05:20 06:02 06:51 07:39 07:33 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:35 08:20
18:22 20:14 21:03 21:42 21:43 21:01 19:55 18:47 16:46 16:18
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:43 07:36 08:21
18:23 20:15 21:05 21:43 21:42 20:59 19:53 18:44 16:45 16:18
06:50 06:40 05:41 05:10 05:23 06:06 06:56 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:57 19:50 18:42 16:43 16:18
06:48 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:40 08:23
18:27 20:19 21:08 21:44 21:40 20:55 19:48 18:40 16:42 16:18
06:45 06:36 05:38 05:10 05:25 06:10 06:59 07:48 07:41 08:24
18:28 20:20 21:09 21:45 21:39 20:53 19:46 18:38 16:40 16:18
06:43 06:33 05:37 05:10 05:27 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:11 21:45 21:38 20:51 19:44 18:36 16:39 16:18
06:41 06:31 05:35 05:10 05:28 06:13 07:02 07:51 07:45 08:26
18:32 20:24 21:12 21:46 21:37 20:49 19:41 18:34 16:38 16:18
06:39 06:29 05:34 05:09 05:29 06:14 07:04 07:53 07:47 08:27
18:34 20:25 21:14 21:46 21:36 20:47 19:39 18:31 16:36 16:19
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:37 18:29 16:35 16:19
06:34 06:25 05:31 05:09 05:31 06:17 07:07 07:56 07:50 08:28
18:37 20:29 21:17 21:47 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:58 07:52 08:29
18:39 20:30 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:19
06:30 06:21 05:28 05:10 05:34 06:21 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:32 20:39 19:30 18:23 16:31 16:20
06:27 06:19 05:27 05:10 05:35 06:22 07:11 08:01 07:55 08:30
18:42 20:34 21221 21:48 21:31 20:37 19:27 18:21 16:30 16:20
06:25 06:17 05:26 05:10 05:37 06:24 07:13 08:03 07:57 08:30
18:44 20:35 21:22 21:48 21:29 20:35 19:25 18:19 16:29 16:21
06:23 06:15 05:25 05:10 05:38 06:25 07:15 08:05 07:58 08:31
18:45 20:37 21:24 21:48 21:28 20:33 19:23 18:17 16:28 16:21
06:20 06:13 05:23 05:11 05:39 06:27 07:16 07:06 08:00 08:31
18:47 20:39 21:25 21:48 21:27 20:30 19:21 17:15 16:27 16:22
06:18 06:11 05:22 05:11 05:41 06:29 07:18 07:08 08:01 08:32
18:49 20:40 21:26 21:48 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:09 05:21 05:12 05:42 06:30 07:20 07:10 08:03 08:32
18:50 20:42 21:27 21:48 21:24 20:26 19:16 17:11 16:25 16:23
06:14 06:07 05:20 05:12 05:44 06:32 07:21 07:12 08:04 08:32
18:52 20:44 21:29 21:48 21:22 20:24 19:14 17:09 16:25 16:24
07:11 06:05 05:19 05:13 05:45 06:33 07:23 07:13 08:06 08:32
19:54 20:45 21:30 21:48 21:21 20:22 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:20 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:18 | 20:17 | 17:04 | | 16:27
| 367 | 415 | 483 | 496 | 500 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 13

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA
Berechnung: Gesamtbelastung
A nnahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

CONSULTING ENGINEERS

IKﬁTTER

Seite 46 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com
Berechnet:

24.06.2024 10:06/4.0.540

WEA: WEA_VBO05 - VESTAS V162-6.2 6200 162.0 I0! NH: 169,0 m (Ges:250,0 m) (191)

Die Windenergieanlage/n ist/sind immer in Betrieb

13anuar
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Anzahl Minuten mit Schatten

Tabellen-Layout: Die Daten fiir jeden Tag sind in

|Februar

IMarz
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Tagim Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

17:32-17:35/3

17:28-17:39/11
17:25-17:39/14
17:24-17:41/17
17:23-17:41/18
17:23-17:42/19
17:22-17:41/19
17:22-17:41/19
17:22-17:41/19
17:23-17:40/17
17:23-17:38/15
17:25-17:36/11

17:28-17:33/5

1April

Matrix

|Mai

6:01
0:48
5:59
0:50
5:57
0:52

13uni

13uli |August  |September |Oktober |November| Dezember
| 05:14 | 05:49 | 06:38 | 07:26 18:04-18:17/13 | 07:18
|21:47 | 21:16 | 20:15 | 19:07 | 17:02
| 05:14 | 05:51 | 06:40 | 07:27 18:01-18:17/16 | 07:20
|21:47 | 21:14 | 20:13 | 19:04 | 17:00
| 05:15 | 05:52 | 06:41 | 07:29 18:01-18:18/17 | 07:22
|21:46 | 21:13 | 20:11 | 19:02 | 16:58
| 05:16 | 05:54 | 06:43 | 07:31 18:00-18:19/19 | 07:24
| 21:46 | 21:11 | 20:08 | 19:00 | 16:56
1 05:17 | 05:55 | 06:44 | 07:32 17:59-18:18/19 | 07:26
| 21:45 | 21:09 | 20:06 | 18:58 | 16:55
| 05:17 | 05:57 | 06:46 | 07:34 17:59-18:18/19 | 07:27
| 21:45 | 21:08 | 20:04 | 18:55 | 16:53
| 05:18 | 05:58 | 06:47 | 07:36 17:59-18:18/19 | 07:29
|21:44 | 21:06 | 20:02 | 18:53 | 16:51
1 05:19 | 06:00 | 06:49 | 07:37 17:59-18:16/17 | 07:31
| 21:44 | 21:04 | 19:59 | 18:51 | 16:50
| 05:20 | 06:02 | 06:51 | 07:39 18:00-18:15/15 | 07:33
[21:43  |21:02 | 19:57 | 18:49 | 16:48
| 05:21 | 06:03 | 06:52 | 07:41 18:01-18:14/13 | 07:34
| 21:42 | 21:00 | 19:55 | 18:46 | 16:46
] 05:222 | 06:05 | 06:54 | 07:42 18:02-18:11/9 | 07:36
| 21:42 | 20:58 | 19:53 | 18:44 | 16:45
| 05:23 | 06:06 | 06:55 | 07:44 | 07:38
| 21:41 | 20:57 | 19:50 | 18:42 | 16:43
| 05:24 | 06:08 | 06:57 | 07:46 | 07:40
| 21:40 | 20:55 | 19:48 | 18:40 | 16:42
| 05:25 | 06:09 | 06:59 | 07:47 | 07:41
[21:39  [20:53 | 19:46 | 18:38 | 16:40
1 05:27 | 06:11 | 07:00 | 07:49 | 07:43
]21:38 [ 20:51 | 19:43 | 18:36 | 16:39
| 05:28 | 06:13 | 07:02 | 07:51 | 07:45
[21:37  [20:49 | 19:41 | 18:33 | 16:38
1 05:29 | 06:14 | 07:03 | 07:52 | 07:46
|21:36 | 20:47 | 19:39 | 18:31 | 16:36
| 05:30 | 06:16 | 07:05 | 07:54 | 07:48
| 21:35 | 20:45 | 19:36 | 18:29 | 16:35
]05:31 | 06:17 | 07:07 | 07:56 | 07:50
|21:3¢ | 20:43 | 19:34 | 18:27 | 16:34
| 05:33 | 06:19 | 07:08 | 07:58 | 07:51
| 21:33 | 20:41 | 19:32 | 18:25 | 16:33
| 05:34 | 06:20 | 07:10 | 07:59 | 07:53
|21:32 [20:39 | 19:30 | 18:23 | 16:31
| 05:35 | 06:22 | 07:11 | 08:01 | 07:55
121:30 20:37 | 19:27 | 18:21 | 16:30
105:37 | 06:24 | 07:13 | 08:03 | 07:56
|21:29  |20:3¢ | 19:25 | 18:19 | 16:29
|05:38 | 06:25 | 07:15 | 08:04 | 07:58
|21:28  20:32 | 19:23 | 18:17 | 16:28
1 05:39 | 06:27 | 07:16 | 07:06 | 07:59
]21:26 [20:30 | 19:20 | 17:15 | 16:27
| 05:41 | 06:28 | 07:18 | 07:08 | 08:01
|21:25 ] 20:28 | 19:18 | 17:13 | 16:26
| 05:42 | 06:30 | 07:19 | 07:10 | 08:03
| 21:24 | 20:26 | 19:16 | 17:11 | 16:25
| 05:44 | 06:32 | 07:21 | 07:11 | 08:04
|21:22 | 20:24 | 19:13 | 17:09 | 16:25
| 05:45 | 06:33 | 07:23 | 07:13 | 08:06
| 21:21 120:22 | 19:11 | 17:07 | 16:24
| 05:46 | 06:35 | 07:24 18:06-18:15/9 | 07:15 | 08:07
|21:19 ] 20:19 | 19:09 | 17:05 | 16:23
| 05:48 | 06:36 | | 07:17 |
|21:18 [ 20:17 | | 17:03 |
| 499 |4 1381 1332 1 268
0 9 176 0
it wie B jahr):

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S
Zeitpunkt (S5:MM) Schattenanfang-Zeitpunkt (S

M) Schattenende/Minuten mit Schatten
M) Schattenende/Minuten mit Schatten

u062041522/14  WINdPRO .



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung

A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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| 17:13
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Anzahl Minuten mit Schatten

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

Tag im Monat

0

|Februar |Marz

08:06

07:33
17:50
07:31
17:51
07:28
17:53
07:26
17:55
07:24
17:57
07:22
17:59
07:20
18:00
07:18
18:02
07:16
18:04

| 279

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 47 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

WEA: WEA_VBO06 - VESTAS V162-6.2 6200 162.0 I0! NH: 169,0 m (Ges:250,0 m) (192)

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:17 05:14 05:49 06:38 07:26 07:18 08:08
18:06 19:59 20:48 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:14 05:51 06:40 07:28 07:20 08:10
18:08 20:00 20:50 21:34 21:47 21:14 20:13 19:04 17:00 16:22
07:10 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:52 21:35 21:46 21:13 20:11 19:02 16:58 16:21
07:07 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:13
18:11 20:04 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:21
07:05 06:55 05:53 05:14 05:17 05:55 06:44 07:32 07:26 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:15 20:07 20:56 21:38 21:45 21:08 20:04 18:55 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:59 06:48 07:36 07:29 08:16
18:16 20:09 20:58 21:39 21:44 21:06 20:02 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:18
18:18 20:10 21:00 21:40 21:44 21:04 19:59 18:51 16:50 16:19
06:56 06:47 05:46 05:11 05:20 06:02 06:51 07:39 07:33 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:34 08:20
18:21 20:14 21:03 21:42 21:42 21:00 19:55 18:47 16:46 16:18
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:42 20:58 19:53 18:44 16:45 16:18
06:50 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:57 19:50 18:42 16:43 16:18
06:48 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:40 08:23
18:27 20:19 21:07 21:44 21:40 20:55 19:48 18:40 16:42 16:18
06:45 06:36 05:38 05:10 05:25 06:09 06:59 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:53 19:46 18:38 16:40 16:18
06:43 06:33 05:37 05:10 05:27 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:11 21:45 21:38 20:51 19:43 18:36 16:39 16:18
06:41 06:31 05:35 05:10 05:28 06:13 07:02 07:51 07:45 08:26
18:32 20:24 21:12 21:45 21:37 20:49 19:41 18:34 16:38 16:18
06:39 06:29 05:34 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:46 21:36 20:47 19:39 18:31 16:36 16:19
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:36 18:29 16:35 16:19
06:34 06:25 05:31 05:09 05:31 06:17 07:07 07:56 07:50 08:28
18:37 20:29 21:16 21:47 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:58 07:51 08:29
18:38 20:30 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:19
06:29 06:21 05:28 05:10 05:34 06:21 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:32 20:39 19:30 18:23 16:31 16:20
06:27 06:19 05:27 05:10 05:35 06:22 07:11 08:01 07:55 08:30
18:42 20:34 21221 21:47 21:30 20:37 19:27 18:21 16:30 16:20
06:25 06:17 05:26 05:10 05:37 06:24 07:13 08:03 07:56 08:30
18:44 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:23 06:15 05:25 05:10 05:38 06:25 07:15 08:04 07:58 08:31
18:45 20:37 21:23 21:48 21:28 20:32 19:23 18:17 16:28 16:21
06:20 06:12 05:23 05:11 05:39 06:27 07:16 07:06 07:59 08:31
18:47 20:38 21:25 21:48 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:41 06:28 07:18 07:08 08:01 08:31
18:49 20:40 21:26 21:48 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:09 05:21 05:12 05:42 06:30 07:19 07:10 08:03 08:32
18:50 20:42 21:27 21:48 21:24 20:26 19:16 17:11 16:25 16:24
06:13 06:07 05:20 05:12 05:44 06:32 07:21 07:11 08:04 08:32
18:52 20:43 21:28 21:47 21:22 20:24 19:14 17:09 16:25 16:24
07:11 06:05 05:19 05:13 05:45 06:33 07:23 07:13 08:06 08:32
19:54 20:45 21:30 21:47 21:21 20:22 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:18 | 20:17 | 17:04 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 15

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung

A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

10
11
12
13
14
15
16
17
18
19
20
21
2
23
24
25
26
27
28
29
30
31

|Januar

08:32

| 17:13

Sonnenscheinstunden| 261

Anzahl Minuten mit Schatten

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

Tag im Monat

0

|Februar |Marz

08:06

07:32
17:50
07:30
17:51
07:28
17:53
07:26
17:55
07:24
17:57
07:22
17:59
07:20
18:00
07:18
18:02
07:16
18:04

| 279

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 48 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

WEA: WEA_VBO07 - VESTAS V162-6.2 6200 162.0 I0! NH: 169,0 m (Ges:250,0 m) (193)

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:17 05:14 05:49 06:38 07:26 07:18 08:08
18:06 19:59 20:48 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:14 05:51 06:40 07:27 07:20 08:10
18:07 20:00 20:50 21:34 21:47 21:14 20:13 19:04 17:00 16:22
07:10 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:52 21:35 21:46 21:13 20:11 19:02 16:58 16:21
07:07 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:13
18:11 20:04 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:21
07:05 06:55 05:53 05:14 05:17 05:55 06:44 07:32 07:26 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:45 21:07 20:04 18:55 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:59 06:48 07:36 07:29 08:16
18:16 20:09 20:58 21:39 21:44 21:06 20:02 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:18
18:18 20:10 21:00 21:40 21:44 21:04 19:59 18:51 16:50 16:19
06:56 06:46 05:46 05:11 05:20 06:02 06:51 07:39 07:33 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:34 08:20
18:21 20:14 21:03 21:42 21:42 21:00 19:55 18:47 16:46 16:18
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:42 20:58 19:53 18:44 16:45 16:18
06:50 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:57 19:50 18:42 16:43 16:18
06:48 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:40 08:23
18:27 20:19 21:07 21:44 21:40 20:55 19:48 18:40 16:42 16:18
06:45 06:36 05:38 05:10 05:25 06:09 06:59 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:53 19:46 18:38 16:40 16:18
06:43 06:33 05:37 05:10 05:27 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:10 21:45 21:38 20:51 19:43 18:36 16:39 16:18
06:41 06:31 05:35 05:10 05:28 06:13 07:02 07:51 07:45 08:26
18:32 20:24 21:12 21:45 21:37 20:49 19:41 18:34 16:38 16:18
06:38 06:29 05:34 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:46 21:36 20:47 19:39 18:31 16:36 16:19
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:36 18:29 16:35 16:19
06:34 06:25 05:31 05:09 05:31 06:17 07:07 07:56 07:50 08:28
18:37 20:29 21:16 21:46 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:58 07:51 08:29
18:38 20:30 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:19
06:29 06:21 05:28 05:10 05:34 06:21 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:32 20:39 19:30 18:23 16:31 16:20
06:27 06:19 05:27 05:10 05:35 06:22 07:11 08:01 07:55 08:30
18:42 20:33 21221 21:47 21:30 20:37 19:27 18:21 16:30 16:20
06:25 06:17 05:26 05:10 05:37 06:24 07:13 08:03 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:23 06:14 05:25 05:10 05:38 06:25 07:15 08:04 07:58 08:31
18:45 20:37 21:23 21:48 21:28 20:32 19:23 18:17 16:28 16:21
06:20 06:12 05:23 05:11 05:39 06:27 07:16 07:06 07:59 08:31
18:47 20:38 21:25 21:48 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:41 06:28 07:18 07:08 08:01 08:31
18:49 20:40 21:26 21:48 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:08 05:21 05:12 05:42 06:30 07:19 07:10 08:03 08:32
18:50 20:42 21:27 21:48 21:24 20:26 19:16 17:11 16:25 16:23
06:13 06:07 05:20 05:12 05:44 06:32 07:21 07:11 08:04 08:32
18:52 20:43 21:28 21:47 21:22 20:24 19:13 17:09 16:25 16:24
07:11 06:05 05:19 05:13 05:45 06:33 07:23 07:13 08:06 08:32
19:54 20:45 21:30 21:47 21:21 20:22 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:04 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 16

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA
Berechnung: Gesamtbelastung WEA:WEA_VB08 - VESTAS V162-6.2 6200 162.0 I0! NH: 169,0 m (Ges:250,0 m) (194)
A nnahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

13anuar

08:32

N o v s w o~
Sromoromomo
RANDR AR N®DA RN D
LLLLLLLWWNG
HRREERERERER

®
s
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w
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9
24 08:17 15:59-16:02/3
17:01
25 08 16 15:56-16:06/10

26 08 15 15:53-16:08/15
27 08 13 15:53-16:10/17
28 08 12 15:51-16:10/19
29 os 11 15:51-16:12/21
30 08 09 15:50-16:12/22
17:12

311 08:08 15:50-16:14/24
17:13

Sonnenscheinstunden| 261
Anzahl Minuten mit Schatten 131

Tabellen-Layout: Die Daten fiir jeden Tag sind in

Tagim Monat  Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM)

CONSULTING ENGINEERS

IKﬁTTER

Seite 49 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31

Berecht

ne
24.06.2024 10:06/4.0.540

Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com
t:

|Februar IMirz Juni  |Juli  |August
08:06 15:50-16:14/24 | 07:14 05:16 05:49 06:38 07:26
17:15 18:06 21:33 21:16 20:15 19:07
os 05 15:49-16:14/25 | 07:12 05:16 05:51 | 06:40 | 07:27
18:07 21:34 21:14 [ 20:13 | 19:04
oa 03 15:50-16:15/25 | 07:10 05:15 05:52 | 06:41 | 07:29
18:09 21:35 21:13 20:11 19:02
OS 02 15:50-16:15/25 | 07:07 05:14 05:54 06:43 07:31
18:11 21:36 21:11 20:08 19:00
os 00 15:50-16:15/25 | 07:05 05:14 05:55 | 06:44 | 07:32
18:13 21:37 21:09 | 20:06 | 18:58
07 58 15:50-16:15/25 | 07:03 05:13 05:57 06:46 07:34
18:14 21:38 21:07 20:04 18:55
07 57 15:51-16:15/24 | 07:01 05:12 05:58 06:47 07:36
17:26 18:16 21:39 21:06 [ 20:02 | 18:53
07:55 15:52-16:15/23 | 06:59 05:12 06:00 | 06:49 | 07:37
17:28 18:18 21:40 21:04 19:59 18:51
07:53 15:52-16:14/22 | 06:56 05:11 06:02 06:51 07:39
17:30 18:20 21:41 21:02 19:57 18:49
o7 51 15:53-16:13/20 | 06:54 05:11 06:03 | 06:52 | 07:41
18:21 21:42 21:00 [ 19:55 | 18:46
07 50 15:54-16:11/17 | 06:52 05:11 06:05 06:54 07:42
18:23 21:42 20:58 19:52 18:44
07 43 15:56-16:10/14 | 06:50 05:10 06:06 | 06:55 | 07:44
18:25 21:43 20:56 [ 19:50 | 18:42
07 45 15:59-16:07/8 | 06:47 05:10 06:08 | 06:57 | 07:46
18:27 21:44 20:55 19:48 18:40
07:44 06:45 05:10 06:09 06:59 07:47
17:39 18:28 21:44 20:53 19:46 18:38
07:42 06:43 05:10 06:11 | 07:00 | 07:49
17:41 18:30 21:45 20:51 19:43 18:36
07:40 06:41 05:09 06:13 07:02 07:51
17:42 18:32 21:45 20:49 19:41 18:33
07:38 06:38 05:09 06:14 | 07:03 | 07:52
17:44 18:33 21:46 20:47 [19:39 | 18:31
07:36 06:36 05:09 06:16 | 07:05 | 07:54
17:46 18:35 21:46 20:45 19:36 18:29
07:34 06:34 05:09 06:17 07:07 07:56
17:48 18:37 21:46 20:43 19:34 18:27
07:32 06:32 05:09 06:19 | 07:08 | 07:58
17:50 18:38 21:47 20041 [19:32 | 18:25
07:30 06:29 05:10 06:20 07:10 07:59
17:51 18:40 21:47 20:39 19:30 18:23
07:28 06:27 05:10 06:22 07:11 08:01
17:53 18:42 21:47 20:37 19227 | 18:21
07:26 06:25 05:10 06:24 | 07:13 | 08:03
17:55 18:43 21:47 20:34 19:25 18:19
07:24 06:23 05:10 06:25 07:14 08:04
17:57 18:45 21:48 20:32 19:23 18:17
07:22 06:20 05:11 06:27 | 07:16 | 07:06
17:59 18:47 21:48 20:30 19:20 17:15
07:20 06:18 05:11 06:28 07:18 07:08
18:00 18:48 21:48 20:28 19:18 17:13
07:18 06:16 05:12 06:30 | 07:19 | 07:10
18:02 18:50 21:48 20:26 [ 19:16 | 17:11
07:16 06:13 05:12 06:32 | 07:21 | 07:11
18:04 18:52 21:47 20:24 19:13 17:09
07:11 05:13 06:33 07:23 07:13 15:28-15:37/9
19:53 21:47 20:22 19:11 17:0
07:09 05:13 06:35 | 07:24 | 07:15 15:25-15:40/15
19:55 21:47 20:19 19:09 17:05
07:07 06:36 07:17 15:24-15:41/17
19:57 20:17 17:03
279 367 496 452 381 332
277 0 0 0 41
Matrix wi (St it wie jahr):

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S
Zeitpunkt (S5:MM) Schattenanfang-Zeitpunkt (S

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

07:18 15:23-15:43/20
17:02

07:20 15:22-15:44/22
17:00

07‘22 15:21-15:44/23
07 24 15:21-15:45/24
07 25 15:20-15:44/24
u7 27 15:20-15:45/25

U7 29 15:20-15:45/25
16:51
07:31 15:20-15:45/25
16:50
07:33 15:20-15:45/25
16:48
07‘34 15:21-15:45/24

u7 36 15:21-15:45/24
D7 38 15:22-15:44/22
07 39 15:23-15:44/21
07 41 15:24-15:43/19
07 43 15:25-15:41/16
u7 45 15:26-15:40/14
16:38

07:46 15:29-15:39/10

16:36
07:48 15:33-15:36/3
16:35

M) Schattenende/Minuten mit Schatten
M) Schattenende/Minuten mit Schatten

#0204 1522717 WiNdPRO .



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

CONSULTING ENGINEERS

IKﬁTTER

Seite 50 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com
Berechnet:

24.06.2024 10:06/4.0.540

Berechnung: Gesamtbelastung WEA:WEA_VB09 - VESTAS V162-6.2 6200 162.0 I0! NH: 169,0 m (Ges:250,0 m) (195)

A nnahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

13anuar |Februar |Mirz  |April  [Mai

1]08:32 14:05-14:32/27
| 16:28

2] 08:32 14:06-14:33/27
| 16:29

3] 08:32 14:06-14:32/26
| 16:30

4] 08:32 14:07-14:33/26
| 16:31

5] 08:31 14:09-14:33/24
| 16:33

6] 08:31 14:09-14:33/24
| 16:34

7] 08:31 14:10-14:33/23
| 16:35

8] 08:30 14:11-14:33/22
| 16:36

9] 08:30 14:11-14:32/21
| 16:38

10| 08:29 14:13-14:33/20
| 16:39

11 08:29 14:14-14:32/18
| 16:40

12 08:28 14:16-14:31/15
| 16:42

13| 08:28 14:17-14:30/13
| 16:43

14| 08:27 14:20-14:28/8
| 16:45

15 08:26
| 16:46

16| 08:25
| 16:48

17 08:24
| 16:49

18 08:23
| 16:51

191 08:22
| 16:53

201 08:21
| 16:54

21 08:20
| 16:56

221 08:19
| 16:58

231 08:18
| 16:59

24 08:17
| 17:01

25| 08:16
| 17:03

26 08:15
| 17:04

271 08:13
| 17:06

281 08:12
| 17:08

291 08:10
| 17:10

301 08:09
| 17:11

31] 08:08
| 17:13

Sonnenscheinstunden| 261
Anzahl Minuten mit Schatten 294

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

13uni

1Juli | August
118 | 08:08 13:57-14:14/17
102 | 16:22
120 ] 08:10 13:55-14:15/20
:00 | 16:22
122 | 08:11 13:56-14:16/20
:58 | 16:21
124 | 08:12 13:55-14:17/22
:56 | 16:20
125 | 08:14 13:55-14:18/23
:55 | 16:20
127 | 08:15 13:55-14:19/24
:53 | 16:20
129 ] 08:16 13:55-14:19/24
:51 | 16:19
131 | 08:18 13:56-14:21/25
:50 | 16:19
132 | 08:19 13:55-14:21/26
148 | 16:19
134 | 08:20 13:55-14:22/27
146 | 16:18
136 | 08:21 13:56-14:22/26
145 | 16:18
138 | 08:22 13:56-14:23/27
143 | 16:18
139 | 08:23 13:56-14:23/27
142 | 16:18
141 | 08:24 13:56-14:24/28
:40 | 16:18
143 | 08:25 13:57-14:25/28
:39 | 16:18
145 | 08:26 13:57-14:25/28
:38 | 16:18
146 | 08:26 13:58-14:26/28
136 | 16:18
148 | 08:27 13:58-14:26/28
:35 | 16:19
:50 | 08:28 13:58-14:27/29
:34 | 16:19
:51 | 08:28 13:58-14:27/29
:33 | 16:19
:53 | 08:29 13:59-14:28/29
131 | 16:20
155 | 08:30 13:59-14:28/29
:30 | 16:20
156 | 08:30 14:00-14:29/29
:29 | 16:21
:58 | 08:31 14:00-14:29/29
:28 | 16:21
159 | 08:31 14:02-14:30/28
:27 | 16:22
101 | 08:31 14:02-14:30/28
126 | 16:23
:02 | 08:32 14:02-14:30/28
125 | 16:23
8:04 14:00-14:08/8 | 08:32 14:03-14:31/28
124 | 16:24
:05 13:59-14:11/12 | 08:32 14:03-14:31/28
: | 16:25
:07 13:57-14:12/15 | 08:32 14:04-14:31/27
:23 | 16:26
| 08:32 14:05-14:32/27
| 16:27
268 | 246
35 816

(St it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S
Zeitpunkt (S5:MM) Schattenanfang-Zeitpunkt (S

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

M) Schattenende/Minuten mit Schatten
M) Schattenende/Minuten mit Schatten

u06204 1522718 WINdPRO .



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA_VB10 - VESTAS V162-6.2 6200 162.0 I0! NH: 169,0 m (Ges:250,0 m) (196)
A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

13anuar

08:32
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Sonnenscheinstunden| 261
Anzahl Minuten mit Schatten

Tabellen-Layout: Die Daten fiir jeden Tag sind in

|Februar

17:50

07:30 16:17-16:26/9
17:

07:28 16:13-16:30/17
17:5.

07:26 16:10-16:33/23
17:55

07:24 16:08-16:35/27
17:57

07:22 16:07-16:36/29
17:

07:20 16:04-16:37/33
18:

07:18 16:03-16:38/35
18:02

07:16 16:03-16:39/36
18:04

279

209

Tagim Monat  Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM)

KOTTER

CONSULTING ENGINEERS

Seite 51 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

IMirz Juni  |Juli  |August |September
07:14 16:02-16:39/37 05:16 05:49 06:38

18:06 21:33 21:16 20:15

07:12 16:01-16:40/39 05:16 05:51 06:39

18:07 21:34 21:14 [ 20:13

07:10 16:01-16:40/39 05:15 05:52 06:41

18:0¢ 21:35 21:13 20:11

07:07 16:00-16:40/40 05:14 05:54 06:43

18:11 21:36 21:11 20:08

07:05 16:00-16:40/40 05:13 05:55 | 06:44

18:13 21:37 21:09 | 20:06

07:03 16:00-16:40/40 05:13 05:57 06:46

18:1 21:38 21:07 20:04

07:01 16:00-16:40/40 05:12 05:58 06:47

18:16 21:39 21:06 | 20:02

06:59 16:00-16:39/39 05:12 06:00 | 06:49

18:1 21:40 21:04 19:59

06:56 16:00-16:38/38 05:11 06:02 06:51

18:2( 21:41 21:02 19:57

06:54 16:01-16:38/37 05:11 06:03 | 06:52

18:2 21:42 21:00 | 19:55

06:52 16:01-16:37/36 05:11 06:05 06:54

18:2: 21:42 20:58 19:52

06:50 16:01-16:36/35 05:10 06:06 | 06:55

18:2 21:43 20:56 | 19:50

06:47 16:03-16:35/32 05:10 06:08 | 06:57

18:2: 21:44 20:55 19:48

06:45 16:04-16:34/30 05:10 06:09 06:59

18:2 21:44 20:53 19:46

06:43 16:05-16:31/26 05:10 06:11 | 07:00

18:30 21:45 20:51 [ 19:43

06:41 16:07-16:29/22 05:09 06:12 07:02

18:3 21:45 20:49 19:41

06:38 16:10-16:26/16 05:09 06:14 | 07:03

18:33 21:46 20:47 | 19:39

06:36 16:16-16:21/5 05:09 06:16 | 07:05

18:35 21:46 20:45 19:36

06:34 05:09 06:17 07:06

18:37 21:46 20:43 19:34

06:32 05:09 06:19 | 07:08

18:38 21:47 20:41 [ 19:32

06:29 05:10 06:20 07:10

18:40 21:47 20:39 19:29

06:27 05:10 06:22 07:11

18:42 21:47 20:36 | 19:27

06:25 05:10 06:24 | 07:13

18:43 21:47 20:34 19:25

06:23 05:10 06:25 07:14

18:45 21:48 20:32 19:23

06:20 05:11 06:27 | 07:16

18:47 21:48 20:30 | 19:20

06:18 05:11 06:28 07:18 16:53-17:07/14
18:48 21:48 20:28 19:

06:16 05:11 06:30 07:19 16:50-17:10/20
18:50 21:48 20:26 | 19:16

06:13 05:12 06:32 | 07:21 16:47-17:12/25
18:52 21:47 20:24 19:

07:11 05:12 06:33 07:23 16:44-17:13/29
19:53 21:47 20:22 19

07:09 05:13 06:35 | 07:24 16:43-17:14/31
19:55 21:47 20:19 | 19:09

07:07 06:36

19:57 20:17

367 496 452 381

591 0 0 119
Matrix wi (St it wie jahr):

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S
Zeitpunkt (S5:MM) Schattenanfang-Zeitpunkt (S

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 19

|Oktober

07:26
19:07
07:27
19:04
07:29
19:02
07:31
19:00
07:32
18:58
07:34
18:55
07:36
18:53
07:37
18:51
07:39

16:42-17:15/33
16:40-17:15/35
16:39-17:16/37
16:38-17:16/38
16:37-17:16/39
16:36-17:16/40
16:36-17:16/40
16:35-17:15/40
16:35-17:15/40
16:35-17:15/40
16:34-17:13/39
16:35-17:13/38
16:35-17:12/37
16:36-17:11/35
16:36-17:10/34

16:37-17:08/31

16:38-17:07/29
1

16:40-17:06/26
16:42-17:03/21

16:44-17:00/16

16:50-16:54/4
3

M) Schattenende/Minuten mit Schatten
M) Schattenende/Minuten mit Schatten

INovembeDezember

07:18

windPRO .



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA_VB11 - VESTAS V162-6.2 6200 162.0 IO!NH: 169,0 m (Ges:250,0 m) (197)
A nnahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer,

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

13anuar

1| 08:32
16:28
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Sonnenscheinstunderj 261
Anzahl Minuten mit Schatten 0

Tabellen-Layout: Die Daten fiir jeden Tag sind in

Tagim Monat  Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM)

|Februar |Marz

279

CONSULTING ENGINEERS

IKﬁTTER

Seite 52 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31

Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com
Berechnet:

ne
24.06.2024 10:06/4.0.540

1April IMai  [Juni  [Juli  |August |September
07:14 07 0418 48-19:12/24| 06:01 05:16 05:14 05:49 05 3EIE 45-19:07/22|
18:06 20:48 21:33 21:47 21:16
07:12 07 0218 46-19:11/25) 05:59 | 05:16 | 05:14 | 05:51 06 4018 43-19:07/24)
18:07 20:50 | 21:34 | 21:47 | 21:14
07:10 07 0018 45-19:12/27| 05:57 05:15 05:15 05:52 05 4118 42-19:08/26|
18:09 20:02 20:52 21:35 21:46 21:13 20:11
07:07 05 5818:45-19:12/27] 05:55 05:14 05:16 05:54 05 43IE 41-19:08/27|
18:11 20:53 21:36 21:46 21:11
07:05 os 5518:45-19:12/27] 05:53 | 05:13 | 05:17 | 05:55 05 :4418:41-19:08/27
1813 2005 20:55 | 21:37 |[21:45 | 21:09 2006
07:03 06:5318:43-19:11/28] 05:52 | 05:13 | 05:17 | 05:57 06:4618:40-19:07/27]
18:14 20:07 20:56 21:38 21:45 21:07 20:04
07:01 06:5118:44-19:11/27] 05:50 | 05:12 | 05:18 | 05:58 06:4718:40-19:07/27]
18:16 20:09 20:58 | 21:39 | 21:44 | 21:06 20:02
0659 os 4918 44-19:11/27] 05:48 | 05:12 [ 05:19 | 06:00 061 4918 39-19:06/27]
18:18 21:00 |21:40 |21:44 | 21:04 19:5
06:56 os 4618 44-19:10/26] 05:46 | 05:11 | 05:20 | 06:02 05 5115 39-19:06/27)
18:20 21:01 21:41 21:43 21:02
06:54 05 4418 45-19:09/24| 05:45 05:11 05:21 06:03 05 5218 39-19: 05/26
18:21 21:03 21:42 21:42 21:00 19:
06:52 os 4218 45-19:07/22 05:43 | 05:11 | 05:22 | 06:05 06:5418:40-19: 04/24
18:23 20:15 21:04 |21:42 |21:42 | 20:58 19:52
06:50 06 4018:46-19:06/20| 05:41 05:10 05:23 06:06 06 5518:40-19:02/22|
18:25 21:06 21:43 21:41 20:57
06:47 os 3818:48-19:04/16] 05:40 | 05:10 | 05:24 | 06:08 us 5718:41-19:01/20)
1827 20119 21:07 | 21:44 |[21:40 | 2055 19:48
06:45 06 SSIE 50-19:01/11] 05:38 05:10 05:25 06:09 06:5918:43-18:59/16|
18:28 21:09 21:44 21:39 20:53 19:46
06:43 05:33 05:37 05:10 05:26 06:11 07:0018:45-18:55/10|
18:30 20:22 21:10 21:45 21:38 20:51 19:43
0641 06:31 05:35 [05:09 |05:28 | 0613 07:02
18:32 20:24 21:12 [21:45 | 21:37 | 20:49 19:41
06:38 06:29 05:34 05:09 05:29 06:14 07:03
18:33 20:25 21:13 21:46 21:36 20:47 19:39
06:36 06:27 05:32 [ 05:09 | 05:30 | 06:16 07:05
18:35 20:27 21:15 21:46 21:35 20:45 19:36
06:34 06:25 05:31 [05:09 |05:31 | 06:17 07:07
18:37 20:29 21:16 | 21:47 |21:34 | 20:43 19:34
06:32 06:23 05:30 05:09 05:33 06:19 07:08
18:38 20:30 21:18 21:47 21:33 20:41 19:32
06129 0621 05:28 [ 05:10 | 05:34 | 06:20 07:10
18:40 20:32 21:19 [ 21:47 | 21:32 | 20:39 19:30
06:27 06:19 05:27 [05:10 |05:35 | 06:22 07:11
18:42 20:33 21:21 21:47 21:30 20:37 19:27
06:25 06:16 05:26 05:10 05:37 06:24 07:13
18:43 20:35 21:22 21:47 21:29 20:34 19:25
06:23 06:14 05:25 [ 05:10 | 05:38 | 06:25 07:15
18:45 20:37 21:23 [21:48 | 21:28 | 20:32 19:23
06:20 0612 05:23 | 05:11 |05:39 | 06:27 07:16
18:47 20:38 21:25 21:48 21:26 20:30 19:20
06:18 06:10 05:22 05:11 05:41 06:28 07:18
18:48 20:40 21:26 21:48 21:25 20:28 19:18
06:16 06:08 05:21 [05:11 | 05:42 | 06:30 07:19
18:50 20142 21127 [ 21148 | 2124 | 20126 19:16
06:1317:56-18:05/9 | 06:06 05:20 05:12 05:43 06:32 07:21
18:52 20:43 21:28 21:47 21:22 19:13
07:1118:52-19:08/16| 06:05 05:19 05:12 05:45 05 33 18:51-19:02/11] 07:23
19:54 20:45 21:30 [ 21:47 | 2121 | 20:22 19:11
07 0918:50-19:09/19) 06:03 05:18 | 05:13 | 0546 os 3518:48-19:05/17] 07:24

20:47 21:31 21:47 21:19 19:09
07 0718:49-19:11/22| 05:17 05:48 05 36 18:46-19:06/20|

9:57 21:32 21:17 20:1
357 415 483 496 499|452 381
66 331 0 48 352
Matrix wi (St it wie jahr):

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S
Zeitpunkt (S5:MM) Schattenanfang-Zeitpunkt (S

berechnet unter folgenden Annahmen:

|Oktober | Novemb¢bezember

07:26
19:07
07:27
19:04
07:29
19:02
07:31
19:00
07:32
18:58
07:34
18:55
07:36

18:53
07:37

18:51
07:39
18:49

07:18
17:02

M) Schattenende/Minuten mit Schatten
M) Schattenende/Minuten mit Schatten

24.06.2024 15:22 / 20

08:2813:17-13:20/3
16:19
08:2913:18-13:22/4
16:19
08 2913:17-13:22/5
UB 3013:18-13:23/5
16:20
08:3013:18-13:23/5
16:21
08 3113:19-13:22/3

6:21
UH 3113:21-13:22/1
16:22

windPRO .



CONSULTING ENGINEERS

IKﬁTTER

Seite 53 von 106 zum Bericht R-2-2023-0368.02

Projekt: Lizenzierter Anwender:
R-2-2023-0368_WP_Riithen KOTTER Consulting Engineers GmbH & Co. KG
-7 Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com
Berechnet:

24.06.2024 10:06/4.0.540
SHADOW - Kalender pro WEA
Berechnung: Gesamtbelastung WEA:WEA_VB12 - VESTAS V162-6.2 6200 162.0 IO! NH: 169,0 m (Ges:250,0 m) (198)

A nnahmen fiir Schattenwurfberechnung

Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar  |Februar |Marz lApril  [Mai 13uni 13uli |August | September |Oktober |November| Dezember
1]08:32 | 07:26 08:46-09:24/38 | 07:18 | 08:08
| 16:28 | 19:06 | 17:01 | 16:22
2] 08:32 08:23-08:34/11 1 07:27 08:45-09:23/38 | 07:20 | 08:10
| 16:29 7 | 19:04 117:00 | 16:21
3] 08:32 08:19-08:38/19 ] 07:29 08:46-09:23/37 | 07:22 | 08:11
| 16:30 9 | 19:02 | 16:58 | 16:21
41 08:32 08:16-08:39/23 | 07:31 08:46-09:22/36 | 07:24 | 08:12
| 16:31 | 19:00 ]16:56 | 16:20
5] 08:31 08:14-08:41/27 ] 07:32 08:46-09:21/35 | 07:25 | 08:14
| 16:32 3 | 18:57 | 16:54 | 16:20
6] 08:31 08:12-08:42/30 | 07:34 08:47-09:20/33 | 07:27 | 08:15
| 16:34 4 | 18:55 116:53 | 16:19
71 08:31 08:11-08:44/33 | 07:36 08:48-09:19/31 | 07:29 | 08:16
| 16:35 6 | 18:53 116:51 | 16:19
8] 08:30 08:09-08:44/35 | 07:37 08:48-09:17/29 | 07:31 | 08:17
| 16:36 | 18:51 | 16:49 | 16:19
9] 08:30 08:09-08:44/35 1 07:39 08:50-09:15/25 | 07:32 | 08:19
| 16:38 0 | 18:49 116:48 | 16:18
10] 08:29 08:08-08:45/37 | 07:41 08:52-09:13/21 | 07:34 | 08:20
| 16:39 | 18:46 | 16:46 | 16:18
11]08:29 08:07-08:45/38 | 07:42 08:54-09:09/15 | 07:36 | 08:21
| 16:40 | 18:44 | 16:45 | 16:18
12| 08:28 08:06-08:45/39 | 07:44 08:59-09:04/5 | 07:38 | 08:22
| 16:42 | 18:42 | 16:43 | 16:18
13 08:27 08:06-08:45/39 | 07:46 | 07:39 | 08:23
| 16:43 6 | 18:40 | 16:42 | 16:18
14| 08:27 08:06-08:45/39 1 07:47 107:41 | 08:24
| 16:45 8 | 18:38 | 16:40 | 16:18
15| 08:26 08:05-08:44/39 | 07:49 | 07:43 | 08:25
| 16:46 | 18:35 116:39 | 16:18
16 08:25 08:05-08:43/38 ] 07:51 107:45 | 08:26
| 16:48 2 | 18:33 116:37 | 16:18
17 08:24 08:05-08:43/38 | 07:52 | 07:46 | 08:26
| 16:49 | 18:31 | 16:36 | 16:18
18] 08:23 08:06-08:42/36 09:02-09:15/13 | 07:54 | 07:48 | 08:27
| 16:51 5 | 18:29 | 16:35 | 16:19
19| 08:22 08:05-08:40/35 08:58-09:18/20 | 07:56 107:50 | 08:28
| 16:53 7 | 18:27 ]16:3¢ | 16:19
20 08:21 08:06-08:39/33 08:56-09:20/24 | 07:57 | 07:51 | 08:28
| 16:54 | 18:25 1 16:32 | 16:19
21 08:20 08:07-08:38/31 08:53-09:21/28 | 07:59 107:53 | 08:29
| 16:56 0 | 18:23 116:31 | 16:20
22 08:19 08:07-08:36/29 08:52-09:22/30 | 08:01 ] 07:55 | 08:30
| 16:57 | 18:21 | 16:30 | 16:20
23| 08:18 08:09-08:34/25 08:51-09:24/33 | 08:03 | 07:56 | 08:30
| 16:59 | 18:19 | 16:29 | 16:21
241 08:17 08:11-08:32/21 08:49-09:24/35 | 08:04 107:58 | 08:30
| 17:01 | 18:17 | 16:28 | 16:21
25 08:16 08:14-08:29/15 08:49-09:25/36 | 07:06 | 07:59 | 08:31
| 17:03 | 17:15 1 16:27 | 16:22
26 08:14 08:47-09:24/37 | 07:08 ] 08:01 | 08:31
| 17:04 | 17:13 116:26 | 16:23
27] 08:13 08:47-09:25/38 | 07:10 ]08:02 | 08:31
| 17:06 | 17:11 | 16:25 | 16:23
281 08:12 08:47-09:25/38 | 07:11 | 08:04 | 08:32
| 17:08 | 17:09 | 16:24 | 16:24
29 08:10 08:46-09:24/38 | 07:13 | 08:05 | 08:32
| 17:10 | 17:07 | 16:24 | 16:25
30| 08:09 08:46-09:25/39 | 07:15 | 08:07 | 08:32
| 17:11 | 17:05 | 16:23 | 16:26
311 08:08 ] 07:17 | ] 08:32
117:13 ] 17:03 | | 16:27

Sonnenscheinstunden| 261 |332 | 268 | 2
Anzahl Minuten mit Schatten 0 745 409 343 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (St it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S

M) Schattenende/Minuten mit Schatten
M) Schattenende/Minuten mit Schatten

WindPRO 4.0.540 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.ck, windoro@emd.ck uos2041522/21 WIiNdPRO .



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA_VB13 - VESTAS V162-6.2 6200 162.0 IO! NH: 169,0 m (Ges:250,0 m) (199)
A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

13anuar

08:32
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Sonnenscheinstunden| 261

Anzahl Minuten mit Schatten 0

|Februar |Marz
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| April
07:04

Tabellen-Layout: Die Daten fiir jeden Tag sind in

Tagim Monat  Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S
Zeitpunkt (S5:MM) Schattenanfang-Zeitpunkt (S

CONSULTING ENGINEERS

IKﬁTTER

Seite 54 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Berecht

Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com
net:
24.06.2024 10:06/4.0.540

|Mai 13uni |August
06:01 05:16 07:04-07:54/50 407:12-08:00/48 | 05:49 07:19-08:01/42
20:48 21:33 7 21:16
us 59 07:27-07:33/6 | 05:1607:05-07:55/50 407:11-07:59/48 05 51 07:19-08:00/41
0:50 21:
US 57 07:21-07:38/17 | 05:1507:05-07:55/50 507:12-08:00/48 05 SZ 07:19-07:59/40
21
IJS 55 07:18-07:41/23 | 05:1407:06-07:55/49 607:12-08:01/49 05 54 07:21-07:58/37
21:
05 53 07:17-07:44/27 | 05:13 07:06-07:55/49 607:12-08:01/49 os 55 07:22-07:57/35
21:3
US 51 07:14-07:45/31 | 05:1307:05-07:55/50 5:17 07:12-08:01/49 05 57 07:23-07:56/33
21: 1:4!
ns 50 07:12-07:46/34 | 05:1207:06-07:55/49 807:12-08:01/49 us 5s 07:24-07:54/30
20:5 21:39 4 :0
05: 4s 07:12-07:48/36 | 05:1207:07-07:55/48 907:12-08:02/50 os:un 07:27-07:53/26
21:00 21:40 4 21:04
05:46 07:10-07:48/38 | 05:11 07:06-07:55/49 007:12-08:02/50 | 06:01 07:28-07:50/22
21:01 21:41 3 21:02
05 45 07:10-07:50/40 | 05:1107:07-07:55/48 107:13-08:02/49 | 06:03 07:32-07:47/15
21: 21:00
US 43 07:08-07:50/42 | 05:1007:08-07:56/48 207:13-08:03/50 | 06:05
21 1 20:58
ns 41 07:08-07:51/43 | 05:10 07:07-07:55/48 :13-08:03/50 | 06:06
21: 20:56
os 40 07:07-07:51/44 | 05:10 07:08-07:55/47 113-08:03/50 | 06:08
21 20:55
05 38 07:07-07:52/45 | 05:1007:08-07:55/47 :13-08:03/50 | 06:09
21: 20:53
os 37 07:05-07:52/47 | 05:09 07:08-07:56/48 113-08:04/51 | 06:11
21:11 21:45 20:51
05:. 35 07:05-07:53/48 | 05:09 07:09-07:56/47 :13-08:04/51 | 06:12
21:12 21:45 20:49
05 34 07:05-07:53/48 05 09 07:09-07:56/47 :13-08:04/51 | 06:14
20:47
os 3z 07:04-07:53/49 05 09 07:09-07:56/47 113-08:04/51 | 06:16
20:45
05 31 07:04-07:53/49 05 09 07:09-07:56/47 :14-08:05/51 | 06:17
20:43
os 29 07:04-07:54/50 os 0907:09-07:56/47 114-08:04/50 | 06:19
20:41
05 28 07:04-07:54/50 05 09 07:09-07:56/47 :14-08:04/50 | 06:20
20:39
05 27 07:04-07:55/51 os 1007 10-07:57/47 :14-08:04/50 | 06:22
1:20 20:36
os 26 07:04-07:55/51 05 1007 10-07:57/47 115-08:05/50 | 06:23
21:22 21:47 20:34
05:24 07:03-07:54/51 | 05:1007:10-07:57/47 :15-08:04/49 | 06:25
21:23 21:47 20:32
os 23 07:03-07:54/51 os 1107:11-07:58/47 115-08:04/49 | 06:27
20:30
US 22 07:03-07:54/51 05 1107:11-07:58/47 :15-08:03/48 | 06:28
20:28
05 21 07:04-07:55/51 05 1107 12-07:59/47 :16-08:04/48 | 06:30
20:26
05 zu 07:04-07:55/51 05 1207 11-07:59/48 116-08:03/47 | 06:31
20:24
05 19 07:04-07:55/51 05 1207:12-07:59/47 :16-08:02/46 | 06:33
20:21
os IB 07:04-07:55/51 os 1307:11-07:59/48 117-08:02/45 | 06:35
21:3 21:47 20:19
05: 17 07:04-07:55/51 :17-08:01/44 | 06:36
21:32 20:17
483 496 452
1277 1437 1520 321
Matrix wi (St it wie jahr):

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

M) Schattenende/Minuten mit Schatten
M) Schattenende/Minuten mit Schatten

u06204 1522722  WindPRO .



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA_VB14 - VESTAS V162-6.2 6200 162.0 I0! NH: 169,0 m (Ges:250,0 m) (200)
A nnahmen fiir Schattenwurfberechnung

Lizenzierter Anwender:

KOTT

CONSULTING ENGINEERS

Seite 55 von 106 zum Bericht R-2-2023-0368.02

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

13anuar

1] 08:32
| 16:28
2] 08:32

141 08:27
| 16:45
15 08:26
| 16:46
16| 08:25
| 16:48

231 08:18
| 16:59
24 08:17
| 17:01
25| 08:16
| 17:03

301 08:09
| 17:11
311 08:08
| 17:13

Sonnenscheinstunden| 261

Anzahl Minuten mit Schatten

Tabellen-Layout: Die Daten fiir jeden Tag sind in

Tag im Monat

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

|Februar

08:29-08:36/7

08:26-08:39/13
08:24-08:41/17
08:23-08:42/19
08:22-08:43/21
08:21-08:43/22

08:21-08:44/23

8 08:20-08:43/23

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

wie

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S
Zeitpunkt (S5:MM) Schattenanfang-Zeitpunkt (S

13uni 1Juli |August | Septembey Oktober
16 |05:14 [ 05:49 | 06:38 | 07:26
33 |21:47 | 21:16 | 20:15 | 19:07
16 |05:14 | 05:51 | 06:39 | 07:27
34 |21:47 | 2114 20013 | 19:04
15 |05:15 | 05:52 | 06:41 | 07:29
35 |21:46 | 21:13 [20:10 | 19:02
14 |05:16 | 05:54 | 06:43 | 07:31
36 |21:46 | 21:11 [ 20:08 | 19:00
13 ]05:16 | 05:55 | 06:44 | 07:32
37 |21:45 | 21:09 | 20:06 | 18:57
13 ]05:17 | 05:57 | 06:46 | 07:34
38 |21:45 | 21:07 | 20:04 | 18:55
12 ]05:18 | 05:58 | 06:47 | 07:36
39 |21:44 | 21:06 | 20:01 | 18:53
12 ]05:19  [06:00 |06:49 | 07:37
1:40 | 21:44 | 21:04 | 19:59 | 18:51
5:11 ] 05:20 | 06:01 | 06:51 | 07:39 09:01-09:
1:41 | 21:43 | 21:02 | 19:57 | 18:49
5:11 ] 05:21 | 06:03 | 06:52 | 07:41 08:58-09:
1:41 | 21:42 | 21:00 | 19:55 | 18:4¢
5:10 | 05:22 | 06:05 |06:54 | 07:42 08:57-09:
1:42 | 21:42 | 20:58 [ 19:52 | 18:44
5:10 ] 05:23 | 06:06 | 06:55 | 07:44 08:54-09:
1:43 | 21:41 | 20:56 | 19:50 | 18:42
5:10 | 05:24 | 06:08 | 06:57 | 07:46 08:54-09:
1:44 | 21:40 | 20:55 [ 19:48 | 18:40
5:10 | 05:25 | 06:09 | 06:58 | 07:47 08:53-09:
1:44 | 21:39 | 20:53 | 19:46 | 18:38
5:09 | 05:26 | 06:11 | 07:00 | 07:49 08:53-09:
1:45 | 21:38 | 20:51 | 1943 | 18:35
5:00 | 05:28 | 06:12 | 07:02 | 07:51 08:52-09:
1:45 | 21:37 20149 | 19:41 | 18:33
5:00 ] 05:20 | 06:14 | 07:03 | 07:52 08:52-09:
1:46 | 21:36 | 20:47  [19:39 | 183
5:09 | 05:30 | 06:16 | 07:05 | 07:54 08:52-09:
1:46 | 21:35 2045 | 19:36 | 18:29
5:09 | 05:31 | 06:17 | 07:06 | 07:56 08:53-09:
1:46 | 21:34 20143 | 19:34 | 18:27
5:09 | 05:32 | 06:19 | 07:08 | 07:57 08:53-09:
1:47 | 2133|2011 [19:32 | 18:25
5:00 | 05:34 | 06:20 | 07:10 | 07:59 08:53-09:
1:47 2131 20:39 [ 19:29 | 18:23
5:10 | 05:35 | 06:22 | 07:11 | 08:01 08:55-09:
1:47 | 21:30  [20:36 [ 19:27 | 18:2
5:10 | 05:36 | 06:24 | 07:13 | 08:03 08:57-09:
1:47 | 21:29 | 20:34 [ 19:25 | 18:19
5:10 ] 05:38 | 06:25 | 07:14 | 08:04 09:01-09:
1:48 | 21:28 | 20:32 | 19:23 | 18:17
5:11 | 05:39 | 06:27 | 07:16 | 07:06
1:48 | 21:26 | 20:30 [ 19:20 | 17:15
5:11 | 05:41 | 06:28 | 07:18 | 07:08
1:48 | 21:25 | 20:28 | 19:18 | 17:13
5:11 | 05:42 | 06:30 | 07:19 | 07:10
1:48 2123 20:26 | 19:16 | 17:11
5:12 | 05:43 | 06:31 [ 07:21 | 07:11
1:47 | 2122 20224 [19:13 [ 17:09
5:12 ] 05:45 | 06:33 | 07:22 | 07:13
1:47 | 2120 [20:22 [ 19:11 | 17:07
5:13 | 05:46 | 06:35 | 07:24 | 07:15
1:47 | 21:19 [20:19 [ 19:09 | 17:05
105:48 ] 06:36 | ] 07:17
|21:17 | 20:17 | | 17:03
96 | 499 | 452 1381 1332
0 0 0 288

10/9

12/14
14/17
14/20
15/21
16/23
16/23
15/23
15/23
15/23
14/21
14/21
12/19
10/15
09/12

05/4

M) Schattenende/Minuten mit Schatten
M) Schattenende/Minuten mit Schatten

<
2
E

|November| Dezember

8:0!

8:

@

2
o

2

2
0

0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
08:
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
16
08:
1
0
16
0
1
0
1
0
1
08:
1
0
16:
08:
1
0
1
0!
1
0
16:
2
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Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

WEA: WEA_VB15 - GE WIND ENERGY 5.5-158 GT120 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (201)
A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Berechnung: Gesamtbelastung

10
11
12
13
14
15
16
17
18
19
20
21
2
23
24
25
26
27
28
29
30
31

|Januar

08:32

| 17:13

Sonnenscheinstunden| 261

Anzahl Minuten mit Schatten

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

Tag im Monat

0

|Februar |Marz

08:06

07:32
17:50
07:30
17:51
07:28
17:53
07:26
17:55
07:24
17:57
07:22
17:59
07:20
18:00
07:18
18:02
07:16
18:04

| 279

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 56 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:17 05:14 05:49 06:38 07:26 07:18 08:08
18:06 19:58 20:48 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:14 05:51 06:40 07:27 07:20 08:10
18:07 20:00 20:50 21:34 21:46 21:14 20:13 19:04 17:00 16:22
07:09 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:12
18:11 20:03 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:21
07:05 06:55 05:53 05:14 05:17 05:55 06:44 07:32 07:25 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:45 21:07 20:04 18:55 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:58 06:47 07:36 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:06 20:01 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:50 16:19
06:56 06:46 05:46 05:11 05:20 06:02 06:51 07:39 07:32 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:34 08:20
18:21 20:13 21:03 21:41 21:42 21:00 19:55 18:46 16:46 16:18
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:45 16:18
06:50 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:56 19:50 18:42 16:43 16:18
06:47 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:39 08:23
18:26 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:42 16:18
06:45 06:35 05:38 05:10 05:25 06:09 06:59 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:53 19:46 18:38 16:40 16:18
06:43 06:33 05:37 05:10 05:27 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:10 21:45 21:38 20:51 19:43 18:36 16:39 16:18
06:41 06:31 05:35 05:10 05:28 06:13 07:02 07:51 07:44 08:25
18:32 20:23 21:12 21:45 21:37 20:49 19:41 18:33 16:38 16:18
06:38 06:29 05:34 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:46 21:36 20:47 19:39 18:31 16:36 16:19
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:36 18:29 16:35 16:19
06:34 06:25 05:31 05:09 05:31 06:17 07:06 07:56 07:50 08:28
18:37 20:28 21:16 21:46 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:19
06:29 06:21 05:28 05:10 05:34 06:20 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:20
06:27 06:19 05:27 05:10 05:35 06:22 07:11 08:01 07:54 08:29
18:42 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:25 06:16 05:26 05:10 05:37 06:24 07:13 08:03 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:22 06:14 05:25 05:10 05:38 06:25 07:14 08:04 07:58 08:30
18:45 20:37 21:23 21:47 21:27 20:32 19:23 18:17 16:28 16:21
06:20 06:12 05:23 05:11 05:39 06:27 07:16 07:06 07:59 08:31
18:47 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:41 06:28 07:18 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:08 05:21 05:12 05:42 06:30 07:19 07:10 08:02 08:31
18:50 20:42 21:27 21:47 21:23 20:26 19:16 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:44 06:32 07:21 07:11 08:04 08:32
18:52 20:43 21:28 21:47 21:22 20:24 19:13 17:09 16:25 16:24
07:11 06:05 05:19 05:13 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 24

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

WEA: WEA_VB16 - GE WIND ENERGY 5.5-158 GT120 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (202)
A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Berechnung: Gesamtbelastung

10
11
12
13
14
15
16
17
18
19
20
21
2
23
24
25
26
27
28
29
30
31

|Januar

08:32

| 17:13

Sonnenscheinstunden| 261

Anzahl Minuten mit Schatten

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

Tag im Monat

0

|Februar |Marz

08:06

07:32
17:50
07:30
17:51
07:28
17:53
07:26
17:55
07:24
17:57
07:22
17:59
07:20
18:00
07:18
18:02
07:16
18:04

| 279

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 57 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:16 05:14 05:49 06:38 07:26 07:18 08:08
18:06 19:58 20:48 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:14 05:51 06:39 07:27 07:20 08:10
18:07 20:00 20:50 21:34 21:46 21:14 20:13 19:04 17:00 16:22
07:09 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:12
18:11 20:03 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:20
07:05 06:55 05:53 05:14 05:17 05:55 06:44 07:32 07:25 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:57 16:55 16:20
07:03 06:53 05:52 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:45 21:07 20:04 18:55 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:58 06:47 07:36 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:06 20:01 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:50 16:19
06:56 06:46 05:46 05:11 05:20 06:02 06:51 07:39 07:32 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:34 08:20
18:21 20:13 21:03 21:41 21:42 21:00 19:55 18:46 16:46 16:18
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:45 16:18
06:50 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:56 19:50 18:42 16:43 16:18
06:47 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:39 08:23
18:26 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:42 16:18
06:45 06:35 05:38 05:10 05:25 06:09 06:58 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:53 19:45 18:38 16:40 16:18
06:43 06:33 05:37 05:10 05:26 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:10 21:45 21:38 20:51 19:43 18:36 16:39 16:18
06:41 06:31 05:35 05:09 05:28 06:12 07:02 07:51 07:44 08:25
18:32 20:23 21:12 21:45 21:37 20:49 19:41 18:33 16:38 16:18
06:38 06:29 05:34 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:45 21:36 20:47 19:39 18:31 16:36 16:19
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:36 18:29 16:35 16:19
06:34 06:25 05:31 05:09 05:31 06:17 07:06 07:56 07:50 08:28
18:37 20:28 21:16 21:46 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:18 21:47 21:32 20:41 19:32 18:25 16:33 16:19
06:29 06:21 05:28 05:10 05:34 06:20 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:20
06:27 06:18 05:27 05:10 05:35 06:22 07:11 08:01 07:54 08:29
18:42 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:25 06:16 05:26 05:10 05:37 06:24 07:13 08:03 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:22 06:14 05:25 05:10 05:38 06:25 07:14 08:04 07:58 08:30
18:45 20:37 21:23 21:47 21:27 20:32 19:23 18:17 16:28 16:21
06:20 06:12 05:23 05:11 05:39 06:27 07:16 07:06 07:59 08:31
18:47 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:41 06:28 07:18 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:08 05:21 05:12 05:42 06:30 07:19 07:10 08:02 08:31
18:50 20:42 21:27 21:47 21:23 20:26 19:16 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:32 07:21 07:11 08:04 08:32
18:52 20:43 21:28 21:47 21:22 20:24 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:13 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 25

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

WEA: WEA_VB17 - GE WIND ENERGY 5.5-158 GT120 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (203)
A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Berechnung: Gesamtbelastung
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Anzahl Minuten mit Schatten

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

Tag im Monat
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 58 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:16 05:14 05:49 06:38 07:26 07:18 08:08
18:06 19:58 20:48 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:14 05:51 06:39 07:27 07:20 08:10
18:07 20:00 20:50 21:34 21:46 21:14 20:13 19:04 17:00 16:22
07:09 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:12
18:11 20:03 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:20
07:05 06:55 05:53 05:13 05:17 05:55 06:44 07:32 07:25 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:57 16:54 16:20
07:03 06:53 05:51 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:45 21:07 20:04 18:55 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:58 06:47 07:36 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:06 20:01 18:53 16:51 16:19
06:58 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:49 16:19
06:56 06:46 05:46 05:11 05:20 06:02 06:51 07:39 07:32 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:40 07:34 08:20
18:21 20:13 21:03 21:41 21:42 21:00 19:55 18:46 16:46 16:18
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:45 16:18
06:50 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:56 19:50 18:42 16:43 16:18
06:47 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:39 08:23
18:26 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:42 16:18
06:45 06:35 05:38 05:10 05:25 06:09 06:58 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:52 19:45 18:38 16:40 16:18
06:43 06:33 05:37 05:10 05:26 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:10 21:45 21:38 20:51 19:43 18:35 16:39 16:18
06:41 06:31 05:35 05:09 05:28 06:12 07:02 07:51 07:44 08:25
18:32 20:23 21:12 21:45 21:37 20:49 19:41 18:33 16:38 16:18
06:38 06:29 05:34 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:45 21:36 20:47 19:39 18:31 16:36 16:18
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:36 18:29 16:35 16:19
06:34 06:25 05:31 05:09 05:31 06:17 07:06 07:56 07:50 08:28
18:37 20:28 21:16 21:46 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:09 05:33 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:18 21:47 21:32 20:41 19:32 18:25 16:33 16:19
06:29 06:21 05:28 05:10 05:34 06:20 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:20
06:27 06:18 05:27 05:10 05:35 06:22 07:11 08:01 07:54 08:29
18:42 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:25 06:16 05:26 05:10 05:36 06:24 07:13 08:03 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:22 06:14 05:25 05:10 05:38 06:25 07:14 08:04 07:58 08:30
18:45 20:37 21:23 21:47 21:27 20:32 19:22 18:17 16:28 16:21
06:20 06:12 05:23 05:11 05:39 06:27 07:16 07:06 07:59 08:31
18:47 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:41 06:28 07:18 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:08 05:21 05:11 05:42 06:30 07:19 07:10 08:02 08:31
18:50 20:42 21:27 21:47 21:23 20:26 19:16 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:31 07:21 07:11 08:04 08:32
18:52 20:43 21:28 21:47 21:22 20:24 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:12 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 26

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

WEA: WEA_VB18 - GE WIND ENERGY 5.5-158 GT120 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (204)
A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Berechnung: Gesamtbelastung
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Anzahl Minuten mit Schatten

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

Tag im Monat
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 59 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:16 05:14 05:49 06:38 07:26 07:18 08:08
18:06 19:58 20:48 21:33 21:47 21:16 20:15 19:06 17:02 16:22
07:12 07:02 05:59 05:16 05:14 05:51 06:39 07:27 07:20 08:10
18:07 20:00 20:50 21:34 21:46 21:14 20:13 19:04 17:00 16:22
07:09 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:57 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:12
18:11 20:03 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:20
07:05 06:55 05:53 05:13 05:17 05:55 06:44 07:32 07:25 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:57 16:54 16:20
07:03 06:53 05:51 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:45 21:07 20:04 18:55 16:53 16:19
07:01 06:51 05:50 05:12 05:18 05:58 06:47 07:35 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:06 20:01 18:53 16:51 16:19
06:58 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:49 16:19
06:56 06:46 05:46 05:11 05:20 06:01 06:51 07:39 07:32 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:40 07:34 08:20
18:21 20:13 21:03 21:41 21:42 21:00 19:55 18:46 16:46 16:18
06:52 06:42 05:43 05:10 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:45 16:18
06:50 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:56 19:50 18:42 16:43 16:18
06:47 06:38 05:40 05:10 05:24 06:08 06:57 07:45 07:39 08:23
18:26 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:42 16:18
06:45 06:35 05:38 05:10 05:25 06:09 06:58 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:52 19:45 18:38 16:40 16:18
06:43 06:33 05:37 05:09 05:26 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:10 21:45 21:38 20:51 19:43 18:35 16:39 16:18
06:41 06:31 05:35 05:09 05:28 06:12 07:02 07:51 07:44 08:25
18:31 20:23 21:12 21:45 21:37 20:49 19:41 18:33 16:38 16:18
06:38 06:29 05:34 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:45 21:36 20:47 19:39 18:31 16:36 16:18
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:36 18:29 16:35 16:19
06:34 06:25 05:31 05:09 05:31 06:17 07:06 07:56 07:49 08:28
18:37 20:28 21:16 21:46 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:29 05:09 05:32 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:18 21:47 21:32 20:40 19:32 18:25 16:32 16:19
06:29 06:20 05:28 05:10 05:34 06:20 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:20
06:27 06:18 05:27 05:10 05:35 06:22 07:11 08:01 07:54 08:29
18:42 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:25 06:16 05:26 05:10 05:36 06:24 07:13 08:03 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:22 06:14 05:24 05:10 05:38 06:25 07:14 08:04 07:58 08:30
18:45 20:37 21:23 21:47 21:27 20:32 19:22 18:17 16:28 16:21
06:20 06:12 05:23 05:11 05:39 06:27 07:16 07:06 07:59 08:31
18:47 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:41 06:28 07:18 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:08 05:21 05:11 05:42 06:30 07:19 07:09 08:02 08:31
18:50 20:42 21:27 21:47 21:23 20:26 19:16 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:31 07:21 07:11 08:04 08:32
18:52 20:43 21:28 21:47 21:22 20:24 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:12 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:24 16:25
07:09 06:02 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:46 21:31 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:06 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung6Gesamtbelastung WEA :WEA_VB19 - ENERCON E-160 EP5 E3 R1 5560 160.0 'O! NH: 166,6 m (Ges:246,6 m) (205

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

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

Tag im Monat
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 60 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:17 05:14 05:49 06:38 07:26 07:18 08:08
18:06 19:59 20:48 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:15 05:51 06:40 07:27 07:20 08:10
18:07 20:00 20:50 21:34 21:46 21:14 20:13 19:04 17:00 16:22
07:10 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:13 20:11 19:02 16:58 16:21
07:07 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:12
18:11 20:04 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:21
07:05 06:55 05:53 05:14 05:17 05:55 06:44 07:32 07:25 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:18 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:45 21:07 20:04 18:55 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:59 06:48 07:36 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:06 20:02 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:17
18:18 20:10 21:00 21:40 21:44 21:04 19:59 18:51 16:50 16:19
06:56 06:46 05:46 05:11 05:20 06:02 06:51 07:39 07:32 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:34 08:20
18:21 20:13 21:03 21:41 21:42 21:00 19:55 18:46 16:46 16:19
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:45 16:18
06:50 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:56 19:50 18:42 16:43 16:18
06:47 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:39 08:23
18:27 20:18 21:07 21:43 21:40 20:55 19:48 18:40 16:42 16:18
06:45 06:36 05:38 05:10 05:25 06:09 06:59 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:53 19:46 18:38 16:40 16:18
06:43 06:33 05:37 05:10 05:27 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:10 21:45 21:38 20:51 19:43 18:36 16:39 16:18
06:41 06:31 05:35 05:10 05:28 06:13 07:02 07:51 07:45 08:25
18:32 20:23 21:12 21:45 21:37 20:49 19:41 18:33 16:38 16:18
06:38 06:29 05:34 05:10 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:46 21:36 20:47 19:39 18:31 16:36 16:19
06:36 06:27 05:32 05:10 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:36 18:29 16:35 16:19
06:34 06:25 05:31 05:10 05:31 06:17 07:07 07:56 07:50 08:28
18:37 20:28 21:16 21:46 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:58 07:51 08:28
18:38 20:30 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:20
06:29 06:21 05:28 05:10 05:34 06:21 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:31 20:39 19:30 18:23 16:31 16:20
06:27 06:19 05:27 05:10 05:35 06:22 07:11 08:01 07:55 08:30
18:42 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:25 06:17 05:26 05:10 05:37 06:24 07:13 08:03 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:23 06:15 05:25 05:10 05:38 06:25 07:15 08:04 07:58 08:30
18:45 20:37 21:23 21:47 21:28 20:32 19:23 18:17 16:28 16:22
06:20 06:12 05:24 05:11 05:39 06:27 07:16 07:06 07:59 08:31
18:47 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:41 06:28 07:18 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:09 05:21 05:12 05:42 06:30 07:19 07:10 08:02 08:31
18:50 20:42 21:27 21:47 21:23 20:26 19:16 17:11 16:25 16:24
06:13 06:07 05:20 05:12 05:44 06:32 07:21 07:11 08:04 08:32
18:52 20:43 21:28 21:47 21:22 20:24 19:13 17:09 16:25 16:24
07:11 06:05 05:19 05:13 05:45 06:33 07:23 07:13 08:05 08:32
19:53 20:45 21:30 21:47 21:20 20:22 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:47 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:04 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 247
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 28

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung6Gesamtbelastung WEA :WEA_VB20 - ENERCON E-160 EP5 E3 R1 5560 160.0 'O! NH: 166,6 m (Ges:246,6 m) (206

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

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

Tag im Monat
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 61 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:17 05:14 05:49 06:38 07:26 07:18 08:08
18:06 19:58 20:48 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:14 05:51 06:40 07:27 07:20 08:10
18:07 20:00 20:50 21:34 21:46 21:14 20:13 19:04 17:00 16:22
07:09 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:12
18:11 20:03 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:21
07:05 06:55 05:53 05:14 05:17 05:55 06:44 07:32 07:25 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:18 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:45 21:07 20:04 18:55 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:59 06:47 07:36 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:06 20:02 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:17
18:18 20:10 20:59 21:40 21:44 21:04 19:59 18:51 16:50 16:19
06:56 06:46 05:46 05:11 05:20 06:02 06:51 07:39 07:32 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:34 08:20
18:21 20:13 21:03 21:41 21:42 21:00 19:55 18:46 16:46 16:18
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:45 16:18
06:50 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:56 19:50 18:42 16:43 16:18
06:47 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:39 08:23
18:27 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:42 16:18
06:45 06:35 05:38 05:10 05:25 06:09 06:59 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:53 19:46 18:38 16:40 16:18
06:43 06:33 05:37 05:10 05:27 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:10 21:45 21:38 20:51 19:43 18:36 16:39 16:18
06:41 06:31 05:35 05:10 05:28 06:13 07:02 07:51 07:45 08:25
18:32 20:23 21:12 21:45 21:37 20:49 19:41 18:33 16:38 16:18
06:38 06:29 05:34 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:46 21:36 20:47 19:39 18:31 16:36 16:19
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:36 18:29 16:35 16:19
06:34 06:25 05:31 05:09 05:31 06:17 07:06 07:56 07:50 08:28
18:37 20:28 21:16 21:46 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:19
06:29 06:21 05:28 05:10 05:34 06:20 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:31 20:39 19:29 18:23 16:31 16:20
06:27 06:19 05:27 05:10 05:35 06:22 07:11 08:01 07:55 08:30
18:42 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:25 06:16 05:26 05:10 05:37 06:24 07:13 08:03 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:23 06:14 05:25 05:10 05:38 06:25 07:14 08:04 07:58 08:30
18:45 20:37 21:23 21:47 21:28 20:32 19:23 18:17 16:28 16:21
06:20 06:12 05:23 05:11 05:39 06:27 07:16 07:06 07:59 08:31
18:47 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:41 06:28 07:18 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:08 05:21 05:12 05:42 06:30 07:19 07:10 08:02 08:31
18:50 20:42 21:27 21:47 21:23 20:26 19:16 17:11 16:25 16:24
06:13 06:06 05:20 05:12 05:44 06:32 07:21 07:11 08:04 08:32
18:52 20:43 21:28 21:47 21:22 20:24 19:13 17:09 16:25 16:24
07:11 06:05 05:19 05:13 05:45 06:33 07:23 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung6Gesamtbelastung WEA :WEA_VB21 - ENERCON E-160 EP5 E3 R1 5560 160.0 'O! NH: 166,6 m (Ges:246,6 m) (207

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

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

Tag im Monat
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 62 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:17 05:14 05:49 06:38 07:26 07:18 08:08
18:06 19:58 20:48 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:14 05:51 06:40 07:27 07:20 08:10
18:07 20:00 20:50 21:34 21:46 21:14 20:13 19:04 17:00 16:22
07:09 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:12
18:11 20:03 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:21
07:05 06:55 05:53 05:14 05:17 05:55 06:44 07:32 07:25 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:18 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:45 21:07 20:04 18:55 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:59 06:47 07:36 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:06 20:02 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:50 16:19
06:56 06:46 05:46 05:11 05:20 06:02 06:51 07:39 07:32 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:34 08:20
18:21 20:13 21:03 21:41 21:42 21:00 19:55 18:46 16:46 16:18
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:45 16:18
06:50 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:56 19:50 18:42 16:43 16:18
06:47 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:39 08:23
18:27 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:42 16:18
06:45 06:35 05:38 05:10 05:25 06:09 06:59 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:53 19:46 18:38 16:40 16:18
06:43 06:33 05:37 05:10 05:27 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:10 21:45 21:38 20:51 19:43 18:36 16:39 16:18
06:41 06:31 05:35 05:10 05:28 06:13 07:02 07:51 07:45 08:25
18:32 20:23 21:12 21:45 21:37 20:49 19:41 18:33 16:38 16:18
06:38 06:29 05:34 05:10 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:46 21:36 20:47 19:39 18:31 16:36 16:19
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:36 18:29 16:35 16:19
06:34 06:25 05:31 05:10 05:31 06:17 07:06 07:56 07:50 08:28
18:37 20:28 21:16 21:46 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:20
06:29 06:21 05:28 05:10 05:34 06:20 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:31 20:39 19:29 18:23 16:31 16:20
06:27 06:19 05:27 05:10 05:35 06:22 07:11 08:01 07:55 08:29
18:42 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:25 06:17 05:26 05:10 05:37 06:24 07:13 08:03 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:23 06:14 05:25 05:10 05:38 06:25 07:14 08:04 07:58 08:30
18:45 20:37 21:23 21:47 21:28 20:32 19:23 18:17 16:28 16:21
06:20 06:12 05:23 05:11 05:39 06:27 07:16 07:06 07:59 08:31
18:47 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:41 06:28 07:18 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:08 05:21 05:12 05:42 06:30 07:19 07:10 08:02 08:31
18:50 20:42 21:27 21:47 21:23 20:26 19:16 17:11 16:25 16:24
06:13 06:07 05:20 05:12 05:44 06:32 07:21 07:11 08:04 08:32
18:52 20:43 21:28 21:47 21:22 20:24 19:13 17:09 16:25 16:24
07:11 06:05 05:19 05:13 05:45 06:33 07:23 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:22 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 247
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung6Gesamtbelastung WEA :WEA_VB22 - ENERCON E-160 EP5 E3 R1 5560 160.0 'O! NH: 166,6 m (Ges:246,6 m) (208

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

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

Tag im Monat
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 63 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:16 05:14 05:49 06:38 07:26 07:18 08:08
18:06 19:58 20:48 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:14 05:51 06:39 07:27 07:20 08:10
18:07 20:00 20:50 21:34 21:46 21:14 20:13 19:04 17:00 16:22
07:09 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:12
18:11 20:03 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:20
07:05 06:55 05:53 05:14 05:17 05:55 06:44 07:32 07:25 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:45 21:07 20:04 18:55 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:58 06:47 07:36 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:06 20:01 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:50 16:19
06:56 06:46 05:46 05:11 05:20 06:02 06:51 07:39 07:32 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:34 08:20
18:21 20:13 21:03 21:41 21:42 21:00 19:55 18:46 16:46 16:18
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:45 16:18
06:50 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:56 19:50 18:42 16:43 16:18
06:47 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:39 08:23
18:26 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:42 16:18
06:45 06:35 05:38 05:10 05:25 06:09 06:59 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:53 19:46 18:38 16:40 16:18
06:43 06:33 05:37 05:10 05:26 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:10 21:45 21:38 20:51 19:43 18:36 16:39 16:18
06:41 06:31 05:35 05:09 05:28 06:13 07:02 07:51 07:44 08:25
18:32 20:23 21:12 21:45 21:37 20:49 19:41 18:33 16:38 16:18
06:38 06:29 05:34 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:46 21:36 20:47 19:39 18:31 16:36 16:19
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:36 18:29 16:35 16:19
06:34 06:25 05:31 05:09 05:31 06:17 07:06 07:56 07:50 08:28
18:37 20:28 21:16 21:46 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:19
06:29 06:21 05:28 05:10 05:34 06:20 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:20
06:27 06:18 05:27 05:10 05:35 06:22 07:11 08:01 07:54 08:29
18:42 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:25 06:16 05:26 05:10 05:37 06:24 07:13 08:03 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:22 06:14 05:25 05:10 05:38 06:25 07:14 08:04 07:58 08:30
18:45 20:37 21:23 21:47 21:28 20:32 19:23 18:17 16:28 16:21
06:20 06:12 05:23 05:11 05:39 06:27 07:16 07:06 07:59 08:31
18:47 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:41 06:28 07:18 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:08 05:21 05:12 05:42 06:30 07:19 07:10 08:02 08:31
18:50 20:42 21:27 21:47 21:23 20:26 19:16 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:32 07:21 07:11 08:04 08:32
18:52 20:43 21:28 21:47 21:22 20:24 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:13 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 31

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

BerechnungGesamtbelastung WEA :WEA_VB23 - ENERCON E-160 EP5 E3 5560 160.0 0! NH: 166,6 m (Ges:246,6 m) (209)

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

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

Tag im Monat
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 64 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:17 05:14 05:49 06:38 07:26 07:18 08:08
18:06 19:59 20:48 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:15 05:51 06:40 07:27 07:20 08:10
18:07 20:00 20:50 21:34 21:46 21:14 20:13 19:04 17:00 16:22
07:10 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:52 21:35 21:46 21:13 20:11 19:02 16:58 16:21
07:07 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:12
18:11 20:04 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:21
07:05 06:55 05:53 05:14 05:17 05:56 06:44 07:32 07:25 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:18 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:45 21:07 20:04 18:55 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:59 06:48 07:36 07:29 08:16
18:16 20:09 20:58 21:39 21:44 21:06 20:02 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:17
18:18 20:10 21:00 21:40 21:44 21:04 19:59 18:51 16:50 16:19
06:56 06:46 05:46 05:12 05:20 06:02 06:51 07:39 07:32 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:34 08:20
18:21 20:14 21:03 21:41 21:42 21:00 19:55 18:47 16:46 16:19
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:45 16:18
06:50 06:40 05:42 05:10 05:23 06:06 06:55 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:56 19:50 18:42 16:43 16:18
06:47 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:39 08:23
18:27 20:18 21:07 21:43 21:40 20:55 19:48 18:40 16:42 16:18
06:45 06:36 05:38 05:10 05:26 06:09 06:59 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:53 19:46 18:38 16:41 16:18
06:43 06:33 05:37 05:10 05:27 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:10 21:45 21:38 20:51 19:43 18:36 16:39 16:18
06:41 06:31 05:35 05:10 05:28 06:13 07:02 07:51 07:45 08:25
18:32 20:23 21:12 21:45 21:37 20:49 19:41 18:34 16:38 16:18
06:38 06:29 05:34 05:10 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:46 21:36 20:47 19:39 18:31 16:36 16:19
06:36 06:27 05:32 05:10 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:36 18:29 16:35 16:19
06:34 06:25 05:31 05:10 05:31 06:17 07:07 07:56 07:50 08:28
18:37 20:28 21:16 21:46 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:58 07:51 08:28
18:38 20:30 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:20
06:29 06:21 05:28 05:10 05:34 06:21 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:31 20:39 19:30 18:23 16:32 16:20
06:27 06:19 05:27 05:10 05:35 06:22 07:11 08:01 07:55 08:30
18:42 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:25 06:17 05:26 05:10 05:37 06:24 07:13 08:03 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:23 06:15 05:25 05:11 05:38 06:25 07:15 08:04 07:58 08:30
18:45 20:37 21:23 21:47 21:28 20:32 19:23 18:17 16:28 16:22
06:20 06:13 05:24 05:11 05:39 06:27 07:16 07:06 07:59 08:31
18:47 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:11 05:22 05:11 05:41 06:28 07:18 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:09 05:21 05:12 05:42 06:30 07:19 07:10 08:02 08:31
18:50 20:42 21:27 21:47 21:23 20:26 19:16 17:11 16:25 16:24
06:13 06:07 05:20 05:12 05:44 06:32 07:21 07:11 08:04 08:32
18:52 20:43 21:28 21:47 21:22 20:24 19:13 17:09 16:25 16:24
07:11 06:05 05:19 05:13 05:45 06:33 07:23 07:13 08:05 08:32
19:54 20:45 21:30 21:47 21:20 20:22 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:47 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:04 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 247
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 32

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

BerechnungGesamtbelastung WEA :WEA_VB24 - ENERCON E-160 EP5 E3 5560 160.0 0! NH: 166,6 m (Ges:246,6 m) (210)

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

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

Tag im Monat
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 65 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:17 05:14 05:49 06:38 07:26 07:18 08:08
18:06 19:58 20:48 21:33 21:47 21:16 20:15 19:07 17:02 16:22
07:12 07:02 05:59 05:16 05:14 05:51 06:40 07:27 07:20 08:10
18:07 20:00 20:50 21:34 21:46 21:14 20:13 19:04 17:00 16:22
07:09 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:58 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:12
18:11 20:03 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:21
07:05 06:55 05:53 05:14 05:17 05:55 06:44 07:32 07:25 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:58 16:55 16:20
07:03 06:53 05:52 05:13 05:18 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:45 21:07 20:04 18:55 16:53 16:20
07:01 06:51 05:50 05:12 05:18 05:59 06:47 07:36 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:06 20:02 18:53 16:51 16:19
06:59 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:50 16:19
06:56 06:46 05:46 05:11 05:20 06:02 06:51 07:39 07:32 08:19
18:20 20:12 21:01 21:41 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:41 07:34 08:20
18:21 20:13 21:03 21:41 21:42 21:00 19:55 18:46 16:46 16:19
06:52 06:42 05:43 05:11 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:45 16:18
06:50 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:56 19:50 18:42 16:43 16:18
06:47 06:38 05:40 05:10 05:24 06:08 06:57 07:46 07:39 08:23
18:27 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:42 16:18
06:45 06:36 05:38 05:10 05:25 06:09 06:59 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:53 19:46 18:38 16:40 16:18
06:43 06:33 05:37 05:10 05:27 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:10 21:45 21:38 20:51 19:43 18:36 16:39 16:18
06:41 06:31 05:35 05:10 05:28 06:13 07:02 07:51 07:45 08:25
18:32 20:23 21:12 21:45 21:37 20:49 19:41 18:33 16:38 16:18
06:38 06:29 05:34 05:10 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:46 21:36 20:47 19:39 18:31 16:36 16:19
06:36 06:27 05:32 05:10 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:36 18:29 16:35 16:19
06:34 06:25 05:31 05:10 05:31 06:17 07:06 07:56 07:50 08:28
18:37 20:28 21:16 21:46 21:34 20:43 19:34 18:27 16:34 16:19
06:32 06:23 05:30 05:10 05:33 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:18 21:47 21:33 20:41 19:32 18:25 16:33 16:20
06:29 06:21 05:28 05:10 05:34 06:21 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:31 20:39 19:29 18:23 16:31 16:20
06:27 06:19 05:27 05:10 05:35 06:22 07:11 08:01 07:55 08:29
18:42 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:25 06:17 05:26 05:10 05:37 06:24 07:13 08:03 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:23 06:14 05:25 05:10 05:38 06:25 07:14 08:04 07:58 08:30
18:45 20:37 21:23 21:47 21:28 20:32 19:23 18:17 16:28 16:22
06:20 06:12 05:24 05:11 05:39 06:27 07:16 07:06 07:59 08:31
18:47 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:41 06:28 07:18 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:08 05:21 05:12 05:42 06:30 07:19 07:10 08:02 08:31
18:50 20:42 21:27 21:47 21:23 20:26 19:16 17:11 16:25 16:24
06:13 06:07 05:20 05:12 05:44 06:32 07:21 07:11 08:04 08:32
18:52 20:43 21:28 21:47 21:22 20:24 19:13 17:09 16:25 16:24
07:11 06:05 05:19 05:13 05:45 06:33 07:23 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:24 16:25
07:09 06:03 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:47 21:31 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:07 05:17 05:48 06:36 07:17 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:04 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 247
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 33

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung:Gesamtbelastung WEA:WEA_VB25 - NORDEX N149/5.X 5700 149.0 IO! NH: 164,0 m (Ges:238,5 m) (211)

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

Tabellen-Layout: Die Daten fiir jeden Tag sind in f
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 66 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:00 05:16 05:13 05:49 06:38 07:26 07:18 08:08
18:05 19:58 20:48 21:33 21:46 21:16 20:15 19:06 17:01 16:22
07:11 07:02 05:59 05:15 05:14 05:51 06:39 07:27 07:20 08:09
18:07 20:00 20:50 21:34 21:46 21:14 20:12 19:04 17:00 16:21
07:09 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:57 05:55 05:14 05:16 05:54 06:42 07:30 07:23 08:12
18:11 20:03 20:53 21:36 21:45 21:11 20:08 19:00 16:56 16:20
07:05 06:55 05:53 05:13 05:16 05:55 06:44 07:32 07:25 08:14
18:12 20:05 20:54 21:37 21:45 21:09 20:06 18:57 16:54 16:20
07:03 06:53 05:51 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:44 21:07 20:03 18:55 16:53 16:19
07:01 06:51 05:49 05:12 05:18 05:58 06:47 07:35 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:05 20:01 18:53 16:51 16:19
06:58 06:48 05:48 05:12 05:19 06:00 06:49 07:37 07:30 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:49 16:19
06:56 06:46 05:46 05:11 05:20 06:01 06:50 07:39 07:32 08:18
18:19 20:12 21:01 21:40 21:43 21:02 19:57 18:48 16:48 16:18
06:54 06:44 05:44 05:11 05:21 06:03 06:52 07:40 07:34 08:19
18:21 20:13 21:02 21:41 21:42 21:00 19:54 18:46 16:46 16:18
06:52 06:42 05:43 05:10 05:22 06:04 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:45 16:18
06:49 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:37 08:22
18:25 20:17 21:06 21:43 21:40 20:56 19:50 18:42 16:43 16:18
06:47 06:37 05:40 05:10 05:24 06:08 06:57 07:45 07:39 08:23
18:26 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:42 16:18
06:45 06:35 05:38 05:09 05:25 06:09 06:58 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:52 19:45 18:37 16:40 16:18
06:43 06:33 05:36 05:09 05:26 06:11 07:00 07:49 07:43 08:24
18:30 20:22 21:10 21:44 21:38 20:50 19:43 18:35 16:39 16:18
06:40 06:31 05:35 05:09 05:27 06:12 07:01 07:50 07:44 08:25
18:31 20:23 21:12 21:45 21:37 20:48 19:41 18:33 16:37 16:18
06:38 06:29 05:33 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:45 21:36 20:46 19:38 18:31 16:36 16:18
06:36 06:27 05:32 05:09 05:30 06:15 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:44 19:36 18:29 16:35 16:18
06:34 06:24 05:31 05:09 05:31 06:17 07:06 07:55 07:49 08:28
18:36 20:28 21:16 21:46 21:33 20:42 19:34 18:27 16:33 16:19
06:31 06:22 05:29 05:09 05:32 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:17 21:46 21:32 20:40 19:32 18:25 16:32 16:19
06:29 06:20 05:28 05:09 05:34 06:20 07:09 07:59 07:53 08:29
18:40 20:31 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:20
06:27 06:18 05:27 05:10 05:35 06:22 07:11 08:01 07:54 08:29
18:41 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:25 06:16 05:25 05:10 05:36 06:23 07:13 08:02 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:22 06:14 05:24 05:10 05:38 06:25 07:14 08:04 07:58 08:30
18:45 20:36 21:23 21:47 21:27 20:32 19:22 18:17 16:28 16:21
06:20 06:12 05:23 05:10 05:39 06:27 07:16 07:06 07:59 08:31
18:46 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:40 06:28 07:17 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:22
06:15 06:08 05:21 05:11 05:42 06:30 07:19 07:09 08:02 08:31
18:50 20:41 21:27 21:47 21:23 20:26 19:15 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:31 07:21 07:11 08:04 08:31
18:52 20:43 21:28 21:47 21:22 20:23 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:12 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:23 16:25
07:09 06:02 05:18 05:13 05:46 06:34 07:24 07:15 08:07 08:32
19:55 20:46 21:30 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:06 05:17 05:48 06:36 07:16 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 34

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung

A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

Tabellen-Layout: Die Daten fiir jeden Tag sind in f
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 67 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

WEA: WEA_VB26 - NORDEX N175/6.X 6800 175.0 -INH: 179,0 m (Ges:266,5 m) (212)

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:16 05:14 05:49 06:38 07:26 07:18 08:08
18:06 19:58 20:48 21:33 21:47 21:16 20:15 19:06 17:01 16:22
07:11 07:02 05:59 05:16 05:14 05:51 06:39 07:27 07:20 08:10
18:07 20:00 20:50 21:34 21:46 21:14 20:13 19:04 17:00 16:22
07:09 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:57 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:12
18:11 20:03 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:20
07:05 06:55 05:53 05:13 05:16 05:55 06:44 07:32 07:25 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:57 16:54 16:20
07:03 06:53 05:51 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:45 21:07 20:04 18:55 16:53 16:19
07:01 06:51 05:50 05:12 05:18 05:58 06:47 07:35 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:05 20:01 18:53 16:51 16:19
06:58 06:48 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:49 16:19
06:56 06:46 05:46 05:11 05:20 06:01 06:50 07:39 07:32 08:18
18:19 20:12 21:01 21:40 21:43 21:02 19:57 18:48 16:48 16:18
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:40 07:34 08:20
18:21 20:13 21:03 21:41 21:42 21:00 19:55 18:46 16:46 16:18
06:52 06:42 05:43 05:10 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:45 16:18
06:50 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:40 20:56 19:50 18:42 16:43 16:18
06:47 06:37 05:40 05:10 05:24 06:08 06:57 07:45 07:39 08:23
18:26 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:42 16:18
06:45 06:35 05:38 05:10 05:25 06:09 06:58 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:52 19:45 18:38 16:40 16:18
06:43 06:33 05:37 05:09 05:26 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:10 21:44 21:38 20:50 19:43 18:35 16:39 16:18
06:41 06:31 05:35 05:09 05:28 06:12 07:02 07:51 07:44 08:25
18:31 20:23 21:12 21:45 21:37 20:49 19:41 18:33 16:37 16:18
06:38 06:29 05:34 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:45 21:36 20:47 19:39 18:31 16:36 16:18
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:36 18:29 16:35 16:19
06:34 06:25 05:31 05:09 05:31 06:17 07:06 07:56 07:49 08:28
18:37 20:28 21:16 21:46 21:34 20:42 19:34 18:27 16:34 16:19
06:31 06:23 05:29 05:09 05:32 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:18 21:47 21:32 20:40 19:32 18:25 16:32 16:19
06:29 06:20 05:28 05:10 05:34 06:20 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:20
06:27 06:18 05:27 05:10 05:35 06:22 07:11 08:01 07:54 08:29
18:42 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:25 06:16 05:26 05:10 05:36 06:23 07:13 08:03 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:22 06:14 05:24 05:10 05:38 06:25 07:14 08:04 07:58 08:30
18:45 20:37 21:23 21:47 21:27 20:32 19:22 18:17 16:28 16:21
06:20 06:12 05:23 05:11 05:39 06:27 07:16 07:06 07:59 08:31
18:47 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:41 06:28 07:18 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:08 05:21 05:11 05:42 06:30 07:19 07:09 08:02 08:31
18:50 20:42 21:27 21:47 21:23 20:26 19:16 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:31 07:21 07:11 08:04 08:32
18:52 20:43 21:28 21:47 21:22 20:24 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:12 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:24 16:25
07:09 06:02 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:46 21:31 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:06 05:17 05:48 06:36 07:16 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 35

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung

A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 68 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

WEA: WEA_VB27 - NORDEX N175/6.X 6800 175.0 -I NH: 179,0 m (Ges:266,5 m) (213)

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:01 05:16 05:14 05:49 06:38 07:26 07:18 08:08
18:06 19:58 20:48 21:33 21:47 21:16 20:15 19:06 17:02 16:22
07:11 07:02 05:59 05:16 05:14 05:51 06:39 07:27 07:20 08:10
18:07 20:00 20:50 21:34 21:46 21:14 20:13 19:04 17:00 16:22
07:09 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:57 05:55 05:14 05:16 05:54 06:43 07:31 07:24 08:12
18:11 20:03 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:20
07:05 06:55 05:53 05:13 05:17 05:55 06:44 07:32 07:25 08:14
18:13 20:05 20:55 21:37 21:45 21:09 20:06 18:57 16:54 16:20
07:03 06:53 05:51 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:45 21:07 20:04 18:55 16:53 16:19
07:01 06:51 05:50 05:12 05:18 05:58 06:47 07:35 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:05 20:01 18:53 16:51 16:19
06:58 06:49 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:49 16:19
06:56 06:46 05:46 05:11 05:20 06:01 06:50 07:39 07:32 08:18
18:19 20:12 21:01 21:40 21:43 21:02 19:57 18:49 16:48 16:19
06:54 06:44 05:45 05:11 05:21 06:03 06:52 07:40 07:34 08:20
18:21 20:13 21:03 21:41 21:42 21:00 19:55 18:46 16:46 16:18
06:52 06:42 05:43 05:10 05:22 06:05 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:45 16:18
06:50 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:40 20:56 19:50 18:42 16:43 16:18
06:47 06:38 05:40 05:10 05:24 06:08 06:57 07:45 07:39 08:23
18:26 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:42 16:18
06:45 06:35 05:38 05:10 05:25 06:09 06:58 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:52 19:45 18:38 16:40 16:18
06:43 06:33 05:37 05:09 05:26 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:10 21:44 21:38 20:50 19:43 18:35 16:39 16:18
06:41 06:31 05:35 05:09 05:28 06:12 07:02 07:51 07:44 08:25
18:31 20:23 21:12 21:45 21:37 20:49 19:41 18:33 16:38 16:18
06:38 06:29 05:34 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:45 21:36 20:47 19:39 18:31 16:36 16:18
06:36 06:27 05:32 05:09 05:30 06:16 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:36 18:29 16:35 16:19
06:34 06:25 05:31 05:09 05:31 06:17 07:06 07:56 07:49 08:28
18:37 20:28 21:16 21:46 21:34 20:42 19:34 18:27 16:34 16:19
06:31 06:23 05:29 05:09 05:32 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:18 21:47 21:32 20:40 19:32 18:25 16:32 16:19
06:29 06:20 05:28 05:10 05:34 06:20 07:10 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:20
06:27 06:18 05:27 05:10 05:35 06:22 07:11 08:01 07:54 08:29
18:42 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:25 06:16 05:26 05:10 05:36 06:23 07:13 08:03 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:22 06:14 05:24 05:10 05:38 06:25 07:14 08:04 07:58 08:30
18:45 20:37 21:23 21:47 21:27 20:32 19:22 18:17 16:28 16:21
06:20 06:12 05:23 05:11 05:39 06:27 07:16 07:06 07:59 08:31
18:47 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:41 06:28 07:18 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:23
06:16 06:08 05:21 05:11 05:42 06:30 07:19 07:09 08:02 08:31
18:50 20:42 21:27 21:47 21:23 20:26 19:16 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:31 07:21 07:11 08:04 08:32
18:52 20:43 21:28 21:47 21:22 20:24 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:12 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:24 16:25
07:09 06:02 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:46 21:31 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:06 05:17 05:48 06:36 07:16 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung

A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Tagim Monat  Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM)

0

I KOTTER

CONSULTING ENGINEERS

Seite 69 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

WEA : WEA_VB28 - NORDEX N175/6.X 6800 175.0 -I NH: 179,0 m (Ges:266,5 m) (214)

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:13 07:04 06:00 05:16 05:13 05:49 06:38 07:25 07:18 08:08
18:05 19:58 20:48 21:33 21:46 21:15 20:15 19:06 17:01 16:22
07:11 07:02 05:58 05:15 05:14 05:50 06:39 07:27 07:20 08:09
18:07 20:00 20:50 21:34 21:46 21:14 20:12 19:04 16:59 16:21
07:09 06:59 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:01 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:57 05:55 05:14 05:15 05:53 06:42 07:30 07:23 08:12
18:11 20:03 20:53 21:36 21:45 21:11 20:08 18:59 16:56 16:20
07:05 06:55 05:53 05:13 05:16 05:55 06:44 07:32 07:25 08:13
18:12 20:05 20:54 21:37 21:45 21:09 20:06 18:57 16:54 16:20
07:03 06:53 05:51 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:06 20:56 21:38 21:44 21:07 20:03 18:55 16:52 16:19
07:00 06:51 05:49 05:12 05:18 05:58 06:47 07:35 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:05 20:01 18:53 16:51 16:19
06:58 06:48 05:48 05:11 05:19 06:00 06:49 07:37 07:30 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:49 16:19
06:56 06:46 05:46 05:11 05:20 06:01 06:50 07:39 07:32 08:18
18:19 20:11 21:01 21:40 21:43 21:02 19:57 18:48 16:48 16:18
06:54 06:44 05:44 05:11 05:21 06:03 06:52 07:40 07:34 08:19
18:21 20:13 21:02 21:41 21:42 21:00 19:54 18:46 16:46 16:18
06:52 06:42 05:43 05:10 05:22 06:04 06:53 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:44 16:18
06:49 06:39 05:41 05:10 05:23 06:06 06:55 07:44 07:37 08:22
18:24 20:16 21:05 21:43 21:40 20:56 19:50 18:42 16:43 16:18
06:47 06:37 05:39 05:10 05:24 06:07 06:57 07:45 07:39 08:23
18:26 20:18 21:07 21:43 21:39 20:54 19:48 18:40 16:41 16:18
06:45 06:35 05:38 05:09 05:25 06:09 06:58 07:47 07:41 08:23
18:28 20:20 21:09 21:44 21:39 20:52 19:45 18:37 16:40 16:18
06:43 06:33 05:36 05:09 05:26 06:11 07:00 07:49 07:43 08:24
18:30 20:21 21:10 21:44 21:38 20:50 19:43 18:35 16:39 16:18
06:40 06:31 05:35 05:09 05:27 06:12 07:01 07:50 07:44 08:25
18:31 20:23 21:12 21:45 21:37 20:48 19:41 18:33 16:37 16:18
06:38 06:29 05:33 05:09 05:28 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:45 21:36 20:46 19:38 18:31 16:36 16:18
06:36 06:27 05:32 05:09 05:30 06:15 07:05 07:54 07:48 08:27
18:35 20:26 21:15 21:46 21:35 20:44 19:36 18:29 16:35 16:18
06:34 06:24 05:31 05:09 05:31 06:17 07:06 07:55 07:49 08:27
18:36 20:28 21:16 21:46 21:33 20:42 19:34 18:27 16:33 16:19
06:31 06:22 05:29 05:09 05:32 06:18 07:08 07:57 07:51 08:28
18:38 20:30 21:17 21:46 21:32 20:40 19:31 18:25 16:32 16:19
06:29 06:20 05:28 05:09 05:34 06:20 07:09 07:59 07:53 08:29
18:40 20:31 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:19
06:27 06:18 05:27 05:09 05:35 06:22 07:11 08:01 07:54 08:29
18:41 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:24 06:16 05:25 05:10 05:36 06:23 07:13 08:02 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:20
06:22 06:14 05:24 05:10 05:38 06:25 07:14 08:04 07:57 08:30
18:45 20:36 21:23 21:47 21:27 20:32 19:22 18:17 16:28 16:21
06:20 06:12 05:23 05:10 05:39 06:26 07:16 07:06 07:59 08:31
18:46 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:40 06:28 07:17 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:22
06:15 06:08 05:21 05:11 05:42 06:30 07:19 07:09 08:02 08:31
18:50 20:41 21:27 21:47 21:23 20:26 19:15 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:31 07:21 07:11 08:04 08:31
18:51 20:43 21:28 21:47 21:22 20:23 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:12 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:23 16:25
07:09 06:02 05:18 05:13 05:46 06:34 07:24 07:15 08:07 08:32
19:55 20:46 21:30 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:06 05:17 05:48 06:36 07:16 08:32
| 19:56 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 37

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung

A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

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

Tag im Monat
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 70 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

WEA: WEA_VB29 - NORDEX N175/6.X 6800 175.0 -I NH: 179,0 m (Ges:266,5 m) (215)

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:00 05:16 05:14 05:49 06:38 07:26 07:18 08:08
18:05 19:58 20:48 21:33 21:47 21:16 20:15 19:06 17:01 16:22
07:11 07:02 05:59 05:15 05:14 05:51 06:39 07:27 07:20 08:10
18:07 20:00 20:50 21:34 21:46 21:14 20:13 19:04 17:00 16:21
07:09 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:57 05:55 05:14 05:16 05:54 06:42 07:30 07:23 08:12
18:11 20:03 20:53 21:36 21:45 21:11 20:08 19:00 16:56 16:20
07:05 06:55 05:53 05:13 05:16 05:55 06:44 07:32 07:25 08:14
18:12 20:05 20:55 21:37 21:45 21:09 20:06 18:57 16:54 16:20
07:03 06:53 05:51 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:45 21:07 20:04 18:55 16:53 16:19
07:01 06:51 05:50 05:12 05:18 05:58 06:47 07:35 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:05 20:01 18:53 16:51 16:19
06:58 06:48 05:48 05:12 05:19 06:00 06:49 07:37 07:30 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:49 16:19
06:56 06:46 05:46 05:11 05:20 06:01 06:50 07:39 07:32 08:18
18:19 20:12 21:01 21:40 21:43 21:02 19:57 18:48 16:48 16:18
06:54 06:44 05:44 05:11 05:21 06:03 06:52 07:40 07:34 08:20
18:21 20:13 21:02 21:41 21:42 21:00 19:55 18:46 16:46 16:18
06:52 06:42 05:43 05:10 05:22 06:04 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:45 16:18
06:49 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:37 08:22
18:25 20:17 21:06 21:43 21:40 20:56 19:50 18:42 16:43 16:18
06:47 06:37 05:40 05:10 05:24 06:08 06:57 07:45 07:39 08:23
18:26 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:42 16:18
06:45 06:35 05:38 05:10 05:25 06:09 06:58 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:52 19:45 18:38 16:40 16:18
06:43 06:33 05:37 05:09 05:26 06:11 07:00 07:49 07:43 08:24
18:30 20:22 21:10 21:44 21:38 20:50 19:43 18:35 16:39 16:18
06:40 06:31 05:35 05:09 05:27 06:12 07:02 07:50 07:44 08:25
18:31 20:23 21:12 21:45 21:37 20:48 19:41 18:33 16:37 16:18
06:38 06:29 05:34 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:45 21:36 20:46 19:38 18:31 16:36 16:18
06:36 06:27 05:32 05:09 05:30 06:15 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:44 19:36 18:29 16:35 16:19
06:34 06:25 05:31 05:09 05:31 06:17 07:06 07:56 07:49 08:28
18:36 20:28 21:16 21:46 21:34 20:42 19:34 18:27 16:34 16:19
06:31 06:22 05:29 05:09 05:32 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:17 21:46 21:32 20:40 19:32 18:25 16:32 16:19
06:29 06:20 05:28 05:09 05:34 06:20 07:09 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:20
06:27 06:18 05:27 05:10 05:35 06:22 07:11 08:01 07:54 08:29
18:42 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:25 06:16 05:26 05:10 05:36 06:23 07:13 08:02 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:22 06:14 05:24 05:10 05:38 06:25 07:14 08:04 07:58 08:30
18:45 20:37 21:23 21:47 21:27 20:32 19:22 18:17 16:28 16:21
06:20 06:12 05:23 05:10 05:39 06:27 07:16 07:06 07:59 08:31
18:47 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:40 06:28 07:17 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:22
06:15 06:08 05:21 05:11 05:42 06:30 07:19 07:09 08:02 08:31
18:50 20:41 21:27 21:47 21:23 20:26 19:15 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:31 07:21 07:11 08:04 08:31
18:52 20:43 21:28 21:47 21:22 20:23 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:12 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:23 16:25
07:09 06:02 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:46 21:31 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:06 05:17 05:48 06:36 07:16 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 38

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

BerechnungGesamtbelastung WEA :WEA_VB30 - VESTAS V126-3.45 LTq 3450 126.0 !0! NH: 149,0 m (Ges:212,0 m) (216)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

Tabellen-Layout: Die Daten fiir jeden Tag sind in f
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Tagim Monat  Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM)

0

I KOTTER

CONSULTING ENGINEERS

Seite 71 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:13 07:04 06:00 05:16 05:13 05:49 06:38 07:25 07:18 08:08
18:05 19:58 20:48 21:33 21:46 21:15 20:15 19:06 17:01 16:22
07:11 07:02 05:59 05:15 05:14 05:51 06:39 07:27 07:20 08:09
18:07 20:00 20:50 21:34 21:46 21:14 20:12 19:04 17:00 16:21
07:09 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:57 05:55 05:14 05:16 05:54 06:42 07:30 07:23 08:12
18:11 20:03 20:53 21:36 21:45 21:11 20:08 19:00 16:56 16:20
07:05 06:55 05:53 05:13 05:16 05:55 06:44 07:32 07:25 08:13
18:12 20:05 20:54 21:37 21:45 21:09 20:06 18:57 16:54 16:20
07:03 06:53 05:51 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:44 21:07 20:03 18:55 16:53 16:19
07:00 06:51 05:49 05:12 05:18 05:58 06:47 07:35 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:05 20:01 18:53 16:51 16:19
06:58 06:48 05:48 05:12 05:19 06:00 06:49 07:37 07:30 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:49 16:19
06:56 06:46 05:46 05:11 05:20 06:01 06:50 07:39 07:32 08:18
18:19 20:12 21:01 21:40 21:43 21:02 19:57 18:48 16:48 16:18
06:54 06:44 05:44 05:11 05:21 06:03 06:52 07:40 07:34 08:19
18:21 20:13 21:02 21:41 21:42 21:00 19:54 18:46 16:46 16:18
06:52 06:42 05:43 05:10 05:22 06:04 06:53 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:45 16:18
06:49 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:37 08:22
18:24 20:17 21:06 21:43 21:40 20:56 19:50 18:42 16:43 16:18
06:47 06:37 05:40 05:10 05:24 06:08 06:57 07:45 07:39 08:23
18:26 20:18 21:07 21:43 21:39 20:54 19:48 18:40 16:42 16:18
06:45 06:35 05:38 05:09 05:25 06:09 06:58 07:47 07:41 08:23
18:28 20:20 21:09 21:44 21:39 20:52 19:45 18:37 16:40 16:18
06:43 06:33 05:36 05:09 05:26 06:11 07:00 07:49 07:43 08:24
18:30 20:21 21:10 21:44 21:38 20:50 19:43 18:35 16:39 16:18
06:40 06:31 05:35 05:09 05:27 06:12 07:01 07:50 07:44 08:25
18:31 20:23 21:12 21:45 21:37 20:48 19:41 18:33 16:37 16:18
06:38 06:29 05:33 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:45 21:36 20:46 19:38 18:31 16:36 16:18
06:36 06:27 05:32 05:09 05:30 06:15 07:05 07:54 07:48 08:27
18:35 20:26 21:15 21:46 21:35 20:44 19:36 18:29 16:35 16:18
06:34 06:24 05:31 05:09 05:31 06:17 07:06 07:55 07:49 08:27
18:36 20:28 21:16 21:46 21:33 20:42 19:34 18:27 16:33 16:19
06:31 06:22 05:29 05:09 05:32 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:17 21:46 21:32 20:40 19:31 18:25 16:32 16:19
06:29 06:20 05:28 05:09 05:34 06:20 07:09 07:59 07:53 08:29
18:40 20:31 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:20
06:27 06:18 05:27 05:10 05:35 06:22 07:11 08:01 07:54 08:29
18:41 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:24 06:16 05:25 05:10 05:36 06:23 07:13 08:02 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:22 06:14 05:24 05:10 05:38 06:25 07:14 08:04 07:57 08:30
18:45 20:36 21:23 21:47 21:27 20:32 19:22 18:17 16:28 16:21
06:20 06:12 05:23 05:10 05:39 06:27 07:16 07:06 07:59 08:31
18:46 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:40 06:28 07:17 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:22
06:15 06:08 05:21 05:11 05:42 06:30 07:19 07:09 08:02 08:31
18:50 20:41 21:27 21:47 21:23 20:26 19:15 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:31 07:21 07:11 08:04 08:31
18:51 20:43 21:28 21:47 21:22 20:23 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:12 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:23 16:25
07:09 06:02 05:18 05:13 05:46 06:34 07:24 07:15 08:07 08:32
19:55 20:46 21:30 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:06 05:17 05:48 06:36 07:16 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 39

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung:Gesamtbelastung WEA:WEA_VB31 - VESTAS V117-3.45 3450 117.0 10! NH: 116,5 m (Ges:175,0 m) (217)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

Tabellen-Layout: Die Daten fiir jeden Tag sind in f
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Tagim Monat  Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM)

0

I KOTTER

CONSULTING ENGINEERS

Seite 72 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:13 07:04 06:00 05:16 05:13 05:49 06:38 07:25 07:18 08:08
18:05 19:58 20:48 21:33 21:46 21:15 20:15 19:06 17:01 16:22
07:11 07:02 05:59 05:15 05:14 05:51 06:39 07:27 07:20 08:09
18:07 20:00 20:50 21:34 21:46 21:14 20:12 19:04 17:00 16:21
07:09 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:01 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:57 05:55 05:14 05:16 05:54 06:42 07:30 07:23 08:12
18:11 20:03 20:53 21:36 21:45 21:11 20:08 18:59 16:56 16:20
07:05 06:55 05:53 05:13 05:16 05:55 06:44 07:32 07:25 08:13
18:12 20:05 20:54 21:37 21:45 21:09 20:06 18:57 16:54 16:20
07:03 06:53 05:51 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:06 20:56 21:38 21:44 21:07 20:03 18:55 16:53 16:19
07:00 06:51 05:49 05:12 05:18 05:58 06:47 07:35 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:05 20:01 18:53 16:51 16:19
06:58 06:48 05:48 05:12 05:19 06:00 06:49 07:37 07:30 08:17
18:18 20:10 20:59 21:39 21:43 21:04 19:59 18:51 16:49 16:19
06:56 06:46 05:46 05:11 05:20 06:01 06:50 07:39 07:32 08:18
18:19 20:11 21:01 21:40 21:43 21:02 19:57 18:48 16:48 16:18
06:54 06:44 05:44 05:11 05:21 06:03 06:52 07:40 07:34 08:19
18:21 20:13 21:02 21:41 21:42 21:00 19:54 18:46 16:46 16:18
06:52 06:42 05:43 05:10 05:22 06:04 06:53 07:42 07:36 08:20
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:45 16:18
06:49 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:37 08:22
18:24 20:16 21:05 21:43 21:40 20:56 19:50 18:42 16:43 16:18
06:47 06:37 05:39 05:10 05:24 06:07 06:57 07:45 07:39 08:22
18:26 20:18 21:07 21:43 21:39 20:54 19:48 18:40 16:42 16:18
06:45 06:35 05:38 05:09 05:25 06:09 06:58 07:47 07:41 08:23
18:28 20:20 21:09 21:44 21:39 20:52 19:45 18:37 16:40 16:18
06:43 06:33 05:36 05:09 05:26 06:11 07:00 07:49 07:43 08:24
18:30 20:21 21:10 21:44 21:38 20:50 19:43 18:35 16:39 16:18
06:40 06:31 05:35 05:09 05:27 06:12 07:01 07:50 07:44 08:25
18:31 20:23 21:12 21:45 21:37 20:48 19:41 18:33 16:37 16:18
06:38 06:29 05:33 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:45 21:36 20:46 19:38 18:31 16:36 16:18
06:36 06:27 05:32 05:09 05:30 06:15 07:05 07:54 07:48 08:27
18:35 20:26 21:14 21:46 21:35 20:44 19:36 18:29 16:35 16:18
06:34 06:24 05:31 05:09 05:31 06:17 07:06 07:55 07:49 08:27
18:36 20:28 21:16 21:46 21:33 20:42 19:34 18:27 16:33 16:19
06:31 06:22 05:29 05:09 05:32 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:17 21:46 21:32 20:40 19:31 18:25 16:32 16:19
06:29 06:20 05:28 05:09 05:34 06:20 07:09 07:59 07:53 08:29
18:40 20:31 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:20
06:27 06:18 05:27 05:10 05:35 06:22 07:11 08:01 07:54 08:29
18:41 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:24 06:16 05:25 05:10 05:36 06:23 07:13 08:02 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:22 06:14 05:24 05:10 05:38 06:25 07:14 08:04 07:57 08:30
18:45 20:36 21:23 21:47 21:27 20:32 19:22 18:17 16:28 16:21
06:20 06:12 05:23 05:10 05:39 06:26 07:16 07:06 07:59 08:31
18:46 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:40 06:28 07:17 07:08 08:01 08:31
18:48 20:40 21:25 21:47 21:25 20:28 19:18 17:13 16:26 16:22
06:15 06:08 05:21 05:11 05:42 06:30 07:19 07:09 08:02 08:31
18:50 20:41 21:27 21:47 21:23 20:26 19:15 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:31 07:21 07:11 08:04 08:31
18:51 20:43 21:28 21:47 21:22 20:23 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:12 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:23 16:25
07:09 06:02 05:18 05:13 05:46 06:34 07:24 07:15 08:07 08:32
19:55 20:46 21:30 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:06 05:17 05:48 06:36 07:16 08:32
| 19:56 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 40

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

BerechnungGesamtbelastung WEA:WEA_VB32 - VESTAS V126-3.45 LTq 3450 126.0 !0! NH: 149,0 m (Ges:212,0 m) (218)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

Tabellen-Layout: Die Daten fiir jeden Tag sind in f
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Tagim Monat  Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM)

0

I KOTTER

CONSULTING ENGINEERS

Seite 73 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:13 07:04 06:00 05:16 05:13 05:49 06:38 07:25 07:18 08:08
18:05 19:58 20:48 21:33 21:46 21:15 20:15 19:06 17:01 16:22
07:11 07:02 05:58 05:15 05:14 05:51 06:39 07:27 07:20 08:09
18:07 20:00 20:50 21:34 21:46 21:14 20:12 19:04 16:59 16:21
07:09 06:59 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:01 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:57 05:55 05:14 05:16 05:54 06:42 07:30 07:23 08:12
18:11 20:03 20:53 21:36 21:45 21:11 20:08 18:59 16:56 16:20
07:05 06:55 05:53 05:13 05:16 05:55 06:44 07:32 07:25 08:13
18:12 20:05 20:54 21:37 21:45 21:09 20:06 18:57 16:54 16:20
07:03 06:53 05:51 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:06 20:56 21:38 21:44 21:07 20:03 18:55 16:53 16:19
07:00 06:51 05:49 05:12 05:18 05:58 06:47 07:35 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:05 20:01 18:53 16:51 16:19
06:58 06:48 05:48 05:12 05:19 06:00 06:49 07:37 07:30 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:49 16:19
06:56 06:46 05:46 05:11 05:20 06:01 06:50 07:39 07:32 08:18
18:19 20:11 21:01 21:40 21:43 21:02 19:57 18:48 16:48 16:18
06:54 06:44 05:44 05:11 05:21 06:03 06:52 07:40 07:34 08:19
18:21 20:13 21:02 21:41 21:42 21:00 19:54 18:46 16:46 16:18
06:52 06:42 05:43 05:10 05:22 06:04 06:53 07:42 07:36 08:20
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:44 16:18
06:49 06:39 05:41 05:10 05:23 06:06 06:55 07:44 07:37 08:22
18:24 20:16 21:05 21:43 21:40 20:56 19:50 18:42 16:43 16:18
06:47 06:37 05:39 05:10 05:24 06:07 06:57 07:45 07:39 08:23
18:26 20:18 21:07 21:43 21:39 20:54 19:48 18:40 16:42 16:18
06:45 06:35 05:38 05:09 05:25 06:09 06:58 07:47 07:41 08:23
18:28 20:20 21:09 21:44 21:39 20:52 19:45 18:37 16:40 16:18
06:43 06:33 05:36 05:09 05:26 06:11 07:00 07:49 07:43 08:24
18:30 20:21 21:10 21:44 21:38 20:50 19:43 18:35 16:39 16:18
06:40 06:31 05:35 05:09 05:27 06:12 07:01 07:50 07:44 08:25
18:31 20:23 21:12 21:45 21:37 20:48 19:41 18:33 16:37 16:18
06:38 06:29 05:33 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:45 21:36 20:46 19:38 18:31 16:36 16:18
06:36 06:27 05:32 05:09 05:30 06:15 07:05 07:54 07:48 08:27
18:35 20:26 21:15 21:46 21:35 20:44 19:36 18:29 16:35 16:18
06:34 06:24 05:31 05:09 05:31 06:17 07:06 07:55 07:49 08:27
18:36 20:28 21:16 21:46 21:33 20:42 19:34 18:27 16:33 16:19
06:31 06:22 05:29 05:09 05:32 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:17 21:46 21:32 20:40 19:31 18:25 16:32 16:19
06:29 06:20 05:28 05:09 05:34 06:20 07:09 07:59 07:53 08:29
18:40 20:31 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:20
06:27 06:18 05:27 05:10 05:35 06:22 07:11 08:01 07:54 08:29
18:41 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:24 06:16 05:25 05:10 05:36 06:23 07:13 08:02 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:20
06:22 06:14 05:24 05:10 05:38 06:25 07:14 08:04 07:57 08:30
18:45 20:36 21:23 21:47 21:27 20:32 19:22 18:17 16:28 16:21
06:20 06:12 05:23 05:10 05:39 06:26 07:16 07:06 07:59 08:31
18:46 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:40 06:28 07:17 07:08 08:01 08:31
18:48 20:40 21:25 21:47 21:25 20:28 19:18 17:13 16:26 16:22
06:15 06:08 05:21 05:11 05:42 06:30 07:19 07:09 08:02 08:31
18:50 20:41 21:27 21:47 21:23 20:26 19:15 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:31 07:21 07:11 08:04 08:31
18:51 20:43 21:28 21:47 21:22 20:23 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:12 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:23 16:25
07:09 06:02 05:18 05:13 05:46 06:34 07:24 07:15 08:07 08:32
19:55 20:46 21:30 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:06 05:17 05:48 06:36 07:16 08:32
| 19:56 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 41

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung:Gesamtbelastung WEA :WEA_VB33 - VESTAS V126-3.45 LTq 3450 126.0 I0! NH: 149,0 m (Ges:212,0 m) (219)

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

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

Tag im Monat
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 74 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:00 05:16 05:13 05:49 06:38 07:25 07:18 08:08
18:05 19:58 20:48 21:33 21:46 21:16 20:15 19:06 17:01 16:22
07:11 07:02 05:59 05:15 05:14 05:51 06:39 07:27 07:20 08:09
18:07 20:00 20:50 21:34 21:46 21:14 20:12 19:04 17:00 16:21
07:09 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:57 05:55 05:14 05:16 05:54 06:42 07:30 07:23 08:12
18:11 20:03 20:53 21:36 21:45 21:11 20:08 19:00 16:56 16:20
07:05 06:55 05:53 05:13 05:16 05:55 06:44 07:32 07:25 08:14
18:12 20:05 20:54 21:37 21:45 21:09 20:06 18:57 16:54 16:20
07:03 06:53 05:51 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:44 21:07 20:03 18:55 16:53 16:19
07:00 06:51 05:49 05:12 05:18 05:58 06:47 07:35 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:05 20:01 18:53 16:51 16:19
06:58 06:48 05:48 05:12 05:19 06:00 06:49 07:37 07:30 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:49 16:19
06:56 06:46 05:46 05:11 05:20 06:01 06:50 07:39 07:32 08:18
18:19 20:12 21:01 21:40 21:43 21:02 19:57 18:48 16:48 16:18
06:54 06:44 05:44 05:11 05:21 06:03 06:52 07:40 07:34 08:19
18:21 20:13 21:02 21:41 21:42 21:00 19:54 18:46 16:46 16:18
06:52 06:42 05:43 05:10 05:22 06:04 06:53 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:45 16:18
06:49 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:37 08:22
18:24 20:17 21:06 21:43 21:40 20:56 19:50 18:42 16:43 16:18
06:47 06:37 05:39 05:10 05:24 06:08 06:57 07:45 07:39 08:23
18:26 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:42 16:18
06:45 06:35 05:38 05:09 05:25 06:09 06:58 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:52 19:45 18:37 16:40 16:18
06:43 06:33 05:36 05:09 05:26 06:11 07:00 07:49 07:43 08:24
18:30 20:22 21:10 21:44 21:38 20:50 19:43 18:35 16:39 16:18
06:40 06:31 05:35 05:09 05:27 06:12 07:01 07:50 07:44 08:25
18:31 20:23 21:12 21:45 21:37 20:48 19:41 18:33 16:37 16:18
06:38 06:29 05:33 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:45 21:36 20:46 19:38 18:31 16:36 16:18
06:36 06:27 05:32 05:09 05:30 06:15 07:05 07:54 07:48 08:27
18:35 20:26 21:15 21:46 21:35 20:44 19:36 18:29 16:35 16:18
06:34 06:24 05:31 05:09 05:31 06:17 07:06 07:55 07:49 08:28
18:36 20:28 21:16 21:46 21:33 20:42 19:34 18:27 16:33 16:19
06:31 06:22 05:29 05:09 05:32 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:17 21:46 21:32 20:40 19:31 18:25 16:32 16:19
06:29 06:20 05:28 05:09 05:34 06:20 07:09 07:59 07:53 08:29
18:40 20:31 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:20
06:27 06:18 05:27 05:10 05:35 06:22 07:11 08:01 07:54 08:29
18:41 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:25 06:16 05:25 05:10 05:36 06:23 07:13 08:02 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:22 06:14 05:24 05:10 05:38 06:25 07:14 08:04 07:58 08:30
18:45 20:36 21:23 21:47 21:27 20:32 19:22 18:17 16:28 16:21
06:20 06:12 05:23 05:10 05:39 06:26 07:16 07:06 07:59 08:31
18:46 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:40 06:28 07:17 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:22
06:15 06:08 05:21 05:11 05:42 06:30 07:19 07:09 08:02 08:31
18:50 20:41 21:27 21:47 21:23 20:26 19:15 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:31 07:21 07:11 08:04 08:31
18:52 20:43 21:28 21:47 21:22 20:23 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:12 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:23 16:25
07:09 06:02 05:18 05:13 05:46 06:34 07:24 07:15 08:07 08:32
19:55 20:46 21:30 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:06 05:17 05:48 06:36 07:16 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 42

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

BerechnungGesamtbelastung WEA:WEA_VB34 - VESTAS V126-3.45 LTq 3450 126.0 !0! NH: 149,0 m (Ges:212,0 m) (220)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

Tabellen-Layout: Die Daten fiir jeden Tag sind in f
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Tagim Monat  Sonnenaufgang (SS:MM)
Sonnenuntergang (SS:MM)

0

I KOTTER

CONSULTING ENGINEERS

Seite 75 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:13 07:04 06:00 05:16 05:13 05:49 06:38 07:25 07:18 08:08
18:05 19:58 20:48 21:33 21:46 21:16 20:15 19:06 17:01 16:22
07:11 07:02 05:58 05:15 05:14 05:51 06:39 07:27 07:20 08:09
18:07 20:00 20:50 21:34 21:46 21:14 20:12 19:04 16:59 16:21
07:09 06:59 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:01 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:57 05:55 05:14 05:15 05:54 06:42 07:30 07:23 08:12
18:11 20:03 20:53 21:36 21:45 21:11 20:08 18:59 16:56 16:20
07:05 06:55 05:53 05:13 05:16 05:55 06:44 07:32 07:25 08:13
18:12 20:05 20:54 21:37 21:45 21:09 20:06 18:57 16:54 16:20
07:03 06:53 05:51 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:06 20:56 21:38 21:44 21:07 20:03 18:55 16:53 16:19
07:00 06:51 05:49 05:12 05:18 05:58 06:47 07:35 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:05 20:01 18:53 16:51 16:19
06:58 06:48 05:48 05:11 05:19 06:00 06:49 07:37 07:30 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:49 16:19
06:56 06:46 05:46 05:11 05:20 06:01 06:50 07:39 07:32 08:18
18:19 20:11 21:01 21:40 21:43 21:02 19:57 18:48 16:48 16:18
06:54 06:44 05:44 05:11 05:21 06:03 06:52 07:40 07:34 08:19
18:21 20:13 21:02 21:41 21:42 21:00 19:54 18:46 16:46 16:18
06:52 06:42 05:43 05:10 05:22 06:04 06:53 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:44 16:18
06:49 06:39 05:41 05:10 05:23 06:06 06:55 07:44 07:37 08:22
18:24 20:16 21:06 21:43 21:40 20:56 19:50 18:42 16:43 16:18
06:47 06:37 05:39 05:10 05:24 06:07 06:57 07:45 07:39 08:23
18:26 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:41 16:18
06:45 06:35 05:38 05:09 05:25 06:09 06:58 07:47 07:41 08:23
18:28 20:20 21:09 21:44 21:39 20:52 19:45 18:37 16:40 16:18
06:43 06:33 05:36 05:09 05:26 06:11 07:00 07:49 07:43 08:24
18:30 20:21 21:10 21:44 21:38 20:50 19:43 18:35 16:39 16:18
06:40 06:31 05:35 05:09 05:27 06:12 07:01 07:50 07:44 08:25
18:31 20:23 21:12 21:45 21:37 20:48 19:41 18:33 16:37 16:18
06:38 06:29 05:33 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:45 21:36 20:46 19:38 18:31 16:36 16:18
06:36 06:27 05:32 05:09 05:30 06:15 07:05 07:54 07:48 08:27
18:35 20:26 21:15 21:46 21:35 20:44 19:36 18:29 16:35 16:18
06:34 06:24 05:31 05:09 05:31 06:17 07:06 07:55 07:49 08:27
18:36 20:28 21:16 21:46 21:33 20:42 19:34 18:27 16:33 16:19
06:31 06:22 05:29 05:09 05:32 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:17 21:46 21:32 20:40 19:31 18:25 16:32 16:19
06:29 06:20 05:28 05:09 05:34 06:20 07:09 07:59 07:53 08:29
18:40 20:31 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:19
06:27 06:18 05:27 05:09 05:35 06:22 07:11 08:01 07:54 08:29
18:41 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:24 06:16 05:25 05:10 05:36 06:23 07:13 08:02 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:20
06:22 06:14 05:24 05:10 05:38 06:25 07:14 08:04 07:57 08:30
18:45 20:36 21:23 21:47 21:27 20:32 19:22 18:17 16:28 16:21
06:20 06:12 05:23 05:10 05:39 06:26 07:16 07:06 07:59 08:31
18:46 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:40 06:28 07:17 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:22
06:15 06:08 05:21 05:11 05:42 06:30 07:19 07:09 08:02 08:31
18:50 20:41 21:27 21:47 21:23 20:26 19:15 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:31 07:21 07:11 08:04 08:31
18:51 20:43 21:28 21:47 21:22 20:23 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:12 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:23 16:25
07:09 06:02 05:18 05:13 05:46 06:34 07:24 07:15 08:07 08:32
19:55 20:46 21:30 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:06 05:17 05:48 06:36 07:16 08:32
| 19:56 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 43

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung:Gesamtbelastung WEA :WEA_VB35 - VESTAS V126-3.45 LTq 3450 126.0 /0! NH: 149,0 m (Ges:212,0 m) (221)

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

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

Tag im Monat
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 76 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:00 05:16 05:13 05:49 06:38 07:26 07:18 08:08
18:05 19:58 20:48 21:33 21:47 21:16 20:15 19:06 17:01 16:22
07:11 07:02 05:59 05:15 05:14 05:51 06:39 07:27 07:20 08:10
18:07 20:00 20:50 21:34 21:46 21:14 20:12 19:04 17:00 16:21
07:09 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:57 05:55 05:14 05:16 05:54 06:42 07:30 07:23 08:12
18:11 20:03 20:53 21:36 21:45 21:11 20:08 19:00 16:56 16:20
07:05 06:55 05:53 05:13 05:16 05:55 06:44 07:32 07:25 08:14
18:12 20:05 20:54 21:37 21:45 21:09 20:06 18:57 16:54 16:20
07:03 06:53 05:51 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:44 21:07 20:04 18:55 16:53 16:19
07:01 06:51 05:50 05:12 05:18 05:58 06:47 07:35 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:05 20:01 18:53 16:51 16:19
06:58 06:48 05:48 05:12 05:19 06:00 06:49 07:37 07:30 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:49 16:19
06:56 06:46 05:46 05:11 05:20 06:01 06:50 07:39 07:32 08:18
18:19 20:12 21:01 21:40 21:43 21:02 19:57 18:48 16:48 16:18
06:54 06:44 05:44 05:11 05:21 06:03 06:52 07:40 07:34 08:19
18:21 20:13 21:02 21:41 21:42 21:00 19:54 18:46 16:46 16:18
06:52 06:42 05:43 05:10 05:22 06:04 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:45 16:18
06:49 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:37 08:22
18:25 20:17 21:06 21:43 21:40 20:56 19:50 18:42 16:43 16:18
06:47 06:37 05:40 05:10 05:24 06:08 06:57 07:45 07:39 08:23
18:26 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:42 16:18
06:45 06:35 05:38 05:10 05:25 06:09 06:58 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:52 19:45 18:37 16:40 16:18
06:43 06:33 05:36 05:09 05:26 06:11 07:00 07:49 07:43 08:24
18:30 20:22 21:10 21:44 21:38 20:50 19:43 18:35 16:39 16:18
06:40 06:31 05:35 05:09 05:27 06:12 07:01 07:50 07:44 08:25
18:31 20:23 21:12 21:45 21:37 20:48 19:41 18:33 16:37 16:18
06:38 06:29 05:34 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:45 21:36 20:46 19:38 18:31 16:36 16:18
06:36 06:27 05:32 05:09 05:30 06:15 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:44 19:36 18:29 16:35 16:19
06:34 06:25 05:31 05:09 05:31 06:17 07:06 07:56 07:49 08:28
18:36 20:28 21:16 21:46 21:34 20:42 19:34 18:27 16:34 16:19
06:31 06:22 05:29 05:09 05:32 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:17 21:46 21:32 20:40 19:32 18:25 16:32 16:19
06:29 06:20 05:28 05:09 05:34 06:20 07:09 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:20
06:27 06:18 05:27 05:10 05:35 06:22 07:11 08:01 07:54 08:29
18:41 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:25 06:16 05:26 05:10 05:36 06:23 07:13 08:02 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:22 06:14 05:24 05:10 05:38 06:25 07:14 08:04 07:58 08:30
18:45 20:36 21:23 21:47 21:27 20:32 19:22 18:17 16:28 16:21
06:20 06:12 05:23 05:10 05:39 06:27 07:16 07:06 07:59 08:31
18:47 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:40 06:28 07:17 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:22
06:15 06:08 05:21 05:11 05:42 06:30 07:19 07:09 08:02 08:31
18:50 20:41 21:27 21:47 21:23 20:26 19:15 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:31 07:21 07:11 08:04 08:31
18:52 20:43 21:28 21:47 21:22 20:23 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:12 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:23 16:25
07:09 06:02 05:18 05:13 05:46 06:34 07:24 07:15 08:07 08:32
19:55 20:46 21:30 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:06 05:17 05:48 06:36 07:16 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 44

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung:Gesamtbelastung WEA:WEA_VB36 - ENERCON E-82 E2 TES 2300 82.0 I0!NH: 138,4 m (Ges:179,4 m) (222)

A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

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

Tag im Monat
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 77 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:00 05:16 05:13 05:49 06:38 07:25 07:18 08:08
18:05 19:58 20:48 21:33 21:47 21:16 20:15 19:06 17:01 16:22
07:11 07:02 05:58 05:15 05:14 05:51 06:39 07:27 07:20 08:10
18:07 20:00 20:50 21:34 21:46 21:14 20:12 19:04 16:59 16:21
07:09 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:57 05:55 05:14 05:15 05:54 06:42 07:30 07:23 08:12
18:11 20:03 20:53 21:36 21:45 21:11 20:08 18:59 16:56 16:20
07:05 06:55 05:53 05:13 05:16 05:55 06:44 07:32 07:25 08:14
18:12 20:05 20:54 21:37 21:45 21:09 20:06 18:57 16:54 16:20
07:03 06:53 05:51 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:45 21:07 20:03 18:55 16:53 16:19
07:00 06:51 05:49 05:12 05:18 05:58 06:47 07:35 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:05 20:01 18:53 16:51 16:19
06:58 06:48 05:48 05:11 05:19 06:00 06:49 07:37 07:30 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:49 16:19
06:56 06:46 05:46 05:11 05:20 06:01 06:50 07:39 07:32 08:18
18:19 20:12 21:01 21:40 21:43 21:02 19:57 18:48 16:48 16:18
06:54 06:44 05:44 05:11 05:21 06:03 06:52 07:40 07:34 08:20
18:21 20:13 21:02 21:41 21:42 21:00 19:54 18:46 16:46 16:18
06:52 06:42 05:43 05:10 05:22 06:04 06:53 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:44 16:18
06:49 06:39 05:41 05:10 05:23 06:06 06:55 07:44 07:37 08:22
18:24 20:17 21:06 21:43 21:40 20:56 19:50 18:42 16:43 16:18
06:47 06:37 05:39 05:10 05:24 06:07 06:57 07:45 07:39 08:23
18:26 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:41 16:18
06:45 06:35 05:38 05:09 05:25 06:09 06:58 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:52 19:45 18:37 16:40 16:18
06:43 06:33 05:36 05:09 05:26 06:11 07:00 07:49 07:43 08:24
18:30 20:22 21:10 21:44 21:38 20:50 19:43 18:35 16:39 16:18
06:40 06:31 05:35 05:09 05:27 06:12 07:01 07:50 07:44 08:25
18:31 20:23 21:12 21:45 21:37 20:48 19:41 18:33 16:37 16:18
06:38 06:29 05:33 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:45 21:36 20:46 19:38 18:31 16:36 16:18
06:36 06:27 05:32 05:09 05:30 06:15 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:44 19:36 18:29 16:35 16:18
06:34 06:24 05:31 05:09 05:31 06:17 07:06 07:55 07:49 08:28
18:36 20:28 21:16 21:46 21:34 20:42 19:34 18:27 16:33 16:19
06:31 06:22 05:29 05:09 05:32 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:17 21:46 21:32 20:40 19:31 18:25 16:32 16:19
06:29 06:20 05:28 05:09 05:34 06:20 07:09 07:59 07:53 08:29
18:40 20:31 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:19
06:27 06:18 05:27 05:09 05:35 06:22 07:11 08:01 07:54 08:29
18:41 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:24 06:16 05:25 05:10 05:36 06:23 07:13 08:02 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:20
06:22 06:14 05:24 05:10 05:38 06:25 07:14 08:04 07:58 08:30
18:45 20:36 21:23 21:47 21:27 20:32 19:22 18:17 16:28 16:21
06:20 06:12 05:23 05:10 05:39 06:26 07:16 07:06 07:59 08:31
18:46 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:40 06:28 07:17 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:22
06:15 06:08 05:21 05:11 05:42 06:30 07:19 07:09 08:02 08:31
18:50 20:41 21:27 21:47 21:23 20:26 19:15 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:31 07:21 07:11 08:04 08:31
18:52 20:43 21:28 21:47 21:22 20:23 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:12 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:23 16:25
07:09 06:02 05:18 05:13 05:46 06:34 07:24 07:15 08:07 08:32
19:55 20:46 21:30 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:06 05:17 05:48 06:36 07:16 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 45

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung:Gesamtbelastung WEA:WEA_VB37 - ENERCON E-82 E2 TES 2300 82.0 I0! NH: 108,4 m (Ges:149,4 m) (223)

A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

Tabellen-Layout: Die Daten fiir jeden Tag sind in f
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 78 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:13 07:04 06:00 05:16 05:13 05:49 06:38 07:25 07:18 08:08
18:05 19:58 20:48 21:33 21:47 21:16 20:15 19:06 17:01 16:22
07:11 07:02 05:58 05:15 05:14 05:50 06:39 07:27 07:20 08:09
18:07 20:00 20:50 21:34 21:46 21:14 20:12 19:04 16:59 16:21
07:09 06:59 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:57 05:55 05:14 05:15 05:54 06:42 07:30 07:23 08:12
18:11 20:03 20:53 21:36 21:45 21:11 20:08 18:59 16:56 16:20
07:05 06:55 05:53 05:13 05:16 05:55 06:44 07:32 07:25 08:14
18:12 20:05 20:54 21:37 21:45 21:09 20:06 18:57 16:54 16:20
07:03 06:53 05:51 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:44 21:07 20:03 18:55 16:52 16:19
07:00 06:51 05:49 05:12 05:18 05:58 06:47 07:35 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:05 20:01 18:53 16:51 16:19
06:58 06:48 05:48 05:11 05:19 06:00 06:49 07:37 07:30 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:49 16:19
06:56 06:46 05:46 05:11 05:20 06:01 06:50 07:39 07:32 08:18
18:19 20:12 21:01 21:40 21:43 21:02 19:57 18:48 16:48 16:18
06:54 06:44 05:44 05:11 05:21 06:03 06:52 07:40 07:34 08:19
18:21 20:13 21:02 21:41 21:42 21:00 19:54 18:46 16:46 16:18
06:52 06:42 05:43 05:10 05:22 06:04 06:53 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:44 16:18
06:49 06:39 05:41 05:10 05:23 06:06 06:55 07:44 07:37 08:22
18:24 20:17 21:06 21:43 21:40 20:56 19:50 18:42 16:43 16:18
06:47 06:37 05:39 05:10 05:24 06:07 06:57 07:45 07:39 08:23
18:26 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:41 16:18
06:45 06:35 05:38 05:09 05:25 06:09 06:58 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:52 19:45 18:37 16:40 16:18
06:43 06:33 05:36 05:09 05:26 06:11 07:00 07:49 07:43 08:24
18:30 20:21 21:10 21:44 21:38 20:50 19:43 18:35 16:39 16:18
06:40 06:31 05:35 05:09 05:27 06:12 07:01 07:50 07:44 08:25
18:31 20:23 21:12 21:45 21:37 20:48 19:41 18:33 16:37 16:18
06:38 06:29 05:33 05:09 05:28 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:45 21:36 20:46 19:38 18:31 16:36 16:18
06:36 06:27 05:32 05:09 05:30 06:15 07:05 07:54 07:48 08:27
18:35 20:26 21:15 21:46 21:35 20:44 19:36 18:29 16:35 16:18
06:34 06:24 05:31 05:09 05:31 06:17 07:06 07:55 07:49 08:28
18:36 20:28 21:16 21:46 21:34 20:42 19:34 18:27 16:33 16:19
06:31 06:22 05:29 05:09 05:32 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:17 21:46 21:32 20:40 19:31 18:25 16:32 16:19
06:29 06:20 05:28 05:09 05:34 06:20 07:09 07:59 07:53 08:29
18:40 20:31 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:19
06:27 06:18 05:27 05:09 05:35 06:22 07:11 08:01 07:54 08:29
18:41 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:24 06:16 05:25 05:10 05:36 06:23 07:13 08:02 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:20
06:22 06:14 05:24 05:10 05:38 06:25 07:14 08:04 07:58 08:30
18:45 20:36 21:23 21:47 21:27 20:32 19:22 18:17 16:28 16:21
06:20 06:12 05:23 05:10 05:39 06:26 07:16 07:06 07:59 08:31
18:46 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:40 06:28 07:17 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:22
06:15 06:08 05:21 05:11 05:42 06:30 07:19 07:09 08:02 08:31
18:50 20:41 21:27 21:47 21:23 20:26 19:15 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:31 07:21 07:11 08:04 08:31
18:51 20:43 21:28 21:47 21:22 20:23 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:12 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:23 16:25
07:09 06:02 05:18 05:13 05:46 06:34 07:24 07:15 08:07 08:32
19:55 20:46 21:30 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:06 05:17 05:48 06:36 07:16 08:32
| 19:56 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 46

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung:Gesamtbelastung WEA:WEA_VB38 - ENERCON E-82 E2 TES 2300 82.0 I0!NH: 138,4 m (Ges:179,4 m) (224)

A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

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

Tag im Monat
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 79 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:13 07:04 06:00 05:16 05:13 05:49 06:38 07:25 07:18 08:08
18:05 19:58 20:48 21:33 21:47 21:16 20:15 19:06 17:01 16:22
07:11 07:02 05:58 05:15 05:14 05:51 06:39 07:27 07:20 08:09
18:07 20:00 20:50 21:34 21:46 21:14 20:12 19:04 16:59 16:21
07:09 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:57 05:55 05:14 05:15 05:54 06:42 07:30 07:23 08:12
18:11 20:03 20:53 21:36 21:45 21:11 20:08 18:59 16:56 16:20
07:05 06:55 05:53 05:13 05:16 05:55 06:44 07:32 07:25 08:14
18:12 20:05 20:54 21:37 21:45 21:09 20:06 18:57 16:54 16:20
07:03 06:53 05:51 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:44 21:07 20:03 18:55 16:53 16:19
07:00 06:51 05:49 05:12 05:18 05:58 06:47 07:35 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:05 20:01 18:53 16:51 16:19
06:58 06:48 05:48 05:11 05:19 06:00 06:49 07:37 07:30 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:49 16:19
06:56 06:46 05:46 05:11 05:20 06:01 06:50 07:39 07:32 08:18
18:19 20:12 21:01 21:40 21:43 21:02 19:57 18:48 16:48 16:18
06:54 06:44 05:44 05:11 05:21 06:03 06:52 07:40 07:34 08:19
18:21 20:13 21:02 21:41 21:42 21:00 19:54 18:46 16:46 16:18
06:52 06:42 05:43 05:10 05:22 06:04 06:53 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:44 16:18
06:49 06:39 05:41 05:10 05:23 06:06 06:55 07:44 07:37 08:22
18:24 20:17 21:06 21:43 21:40 20:56 19:50 18:42 16:43 16:18
06:47 06:37 05:39 05:10 05:24 06:07 06:57 07:45 07:39 08:23
18:26 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:41 16:18
06:45 06:35 05:38 05:09 05:25 06:09 06:58 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:52 19:45 18:37 16:40 16:18
06:43 06:33 05:36 05:09 05:26 06:11 07:00 07:49 07:43 08:24
18:30 20:22 21:10 21:44 21:38 20:50 19:43 18:35 16:39 16:18
06:40 06:31 05:35 05:09 05:27 06:12 07:01 07:50 07:44 08:25
18:31 20:23 21:12 21:45 21:37 20:48 19:41 18:33 16:37 16:18
06:38 06:29 05:33 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:45 21:36 20:46 19:38 18:31 16:36 16:18
06:36 06:27 05:32 05:09 05:30 06:15 07:05 07:54 07:48 08:27
18:35 20:26 21:15 21:46 21:35 20:44 19:36 18:29 16:35 16:18
06:34 06:24 05:31 05:09 05:31 06:17 07:06 07:55 07:49 08:28
18:36 20:28 21:16 21:46 21:34 20:42 19:34 18:27 16:33 16:19
06:31 06:22 05:29 05:09 05:32 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:17 21:46 21:32 20:40 19:31 18:25 16:32 16:19
06:29 06:20 05:28 05:09 05:34 06:20 07:09 07:59 07:53 08:29
18:40 20:31 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:19
06:27 06:18 05:27 05:09 05:35 06:22 07:11 08:01 07:54 08:29
18:41 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:24 06:16 05:25 05:10 05:36 06:23 07:13 08:02 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:20
06:22 06:14 05:24 05:10 05:38 06:25 07:14 08:04 07:58 08:30
18:45 20:36 21:23 21:47 21:27 20:32 19:22 18:17 16:28 16:21
06:20 06:12 05:23 05:10 05:39 06:26 07:16 07:06 07:59 08:31
18:46 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:40 06:28 07:17 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:22
06:15 06:08 05:21 05:11 05:42 06:30 07:19 07:09 08:02 08:31
18:50 20:41 21:27 21:47 21:23 20:26 19:15 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:31 07:21 07:11 08:04 08:31
18:51 20:43 21:28 21:47 21:22 20:23 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:12 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:23 16:25
07:09 06:02 05:18 05:13 05:46 06:34 07:24 07:15 08:07 08:32
19:55 20:46 21:30 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:06 05:17 05:48 06:36 07:16 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 47

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

BerechnungGesamtbelastung WEA :WEA_VB39 - ENERCON E-160 EP5 E3 R1 5560 160.0 0! NH: 166,6 m (Ges:246,6 m) (225

Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten

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

Tag im Monat
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 80 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:14 07:04 06:00 05:16 05:13 05:49 06:38 07:26 07:18 08:08
18:05 19:58 20:48 21:33 21:47 21:16 20:15 19:06 17:01 16:22
07:11 07:02 05:59 05:15 05:14 05:51 06:39 07:27 07:20 08:10
18:07 20:00 20:50 21:34 21:46 21:14 20:13 19:04 17:00 16:21
07:09 07:00 05:57 05:15 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:02 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:57 05:55 05:14 05:16 05:54 06:42 07:30 07:24 08:12
18:11 20:03 20:53 21:36 21:46 21:11 20:08 19:00 16:56 16:20
07:05 06:55 05:53 05:13 05:16 05:55 06:44 07:32 07:25 08:14
18:12 20:05 20:55 21:37 21:45 21:09 20:06 18:57 16:54 16:20
07:03 06:53 05:51 05:13 05:17 05:57 06:46 07:34 07:27 08:15
18:14 20:07 20:56 21:38 21:45 21:07 20:04 18:55 16:53 16:19
07:01 06:51 05:49 05:12 05:18 05:58 06:47 07:35 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:06 20:01 18:53 16:51 16:19
06:58 06:48 05:48 05:12 05:19 06:00 06:49 07:37 07:31 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:51 16:49 16:19
06:56 06:46 05:46 05:11 05:20 06:01 06:50 07:39 07:32 08:19
18:19 20:12 21:01 21:41 21:43 21:02 19:57 18:48 16:48 16:18
06:54 06:44 05:44 05:11 05:21 06:03 06:52 07:40 07:34 08:20
18:21 20:13 21:03 21:41 21:42 21:00 19:55 18:46 16:46 16:18
06:52 06:42 05:43 05:10 05:22 06:04 06:54 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:45 16:18
06:49 06:40 05:41 05:10 05:23 06:06 06:55 07:44 07:38 08:22
18:25 20:17 21:06 21:43 21:41 20:56 19:50 18:42 16:43 16:18
06:47 06:37 05:40 05:10 05:24 06:08 06:57 07:45 07:39 08:23
18:26 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:42 16:18
06:45 06:35 05:38 05:09 05:25 06:09 06:58 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:52 19:45 18:37 16:40 16:18
06:43 06:33 05:36 05:09 05:26 06:11 07:00 07:49 07:43 08:25
18:30 20:22 21:10 21:45 21:38 20:51 19:43 18:35 16:39 16:18
06:40 06:31 05:35 05:09 05:27 06:12 07:02 07:51 07:44 08:25
18:31 20:23 21:12 21:45 21:37 20:49 19:41 18:33 16:37 16:18
06:38 06:29 05:33 05:09 05:29 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:46 21:36 20:47 19:38 18:31 16:36 16:18
06:36 06:27 05:32 05:09 05:30 06:15 07:05 07:54 07:48 08:27
18:35 20:27 21:15 21:46 21:35 20:45 19:36 18:29 16:35 16:18
06:34 06:25 05:31 05:09 05:31 06:17 07:06 07:56 07:50 08:28
18:36 20:28 21:16 21:46 21:34 20:43 19:34 18:27 16:33 16:19
06:31 06:22 05:29 05:09 05:32 06:19 07:08 07:57 07:51 08:28
18:38 20:30 21:18 21:47 21:33 20:40 19:32 18:25 16:32 16:19
06:29 06:20 05:28 05:09 05:34 06:20 07:09 07:59 07:53 08:29
18:40 20:32 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:20
06:27 06:18 05:27 05:10 05:35 06:22 07:11 08:01 07:54 08:29
18:42 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:25 06:16 05:25 05:10 05:36 06:23 07:13 08:03 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:21
06:22 06:14 05:24 05:10 05:38 06:25 07:14 08:04 07:58 08:30
18:45 20:37 21:23 21:47 21:27 20:32 19:22 18:17 16:28 16:21
06:20 06:12 05:23 05:10 05:39 06:27 07:16 07:06 07:59 08:31
18:47 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:40 06:28 07:17 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:22
06:15 06:08 05:21 05:11 05:42 06:30 07:19 07:09 08:02 08:31
18:50 20:42 21:27 21:47 21:23 20:26 19:16 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:31 07:21 07:11 08:04 08:32
18:52 20:43 21:28 21:47 21:22 20:24 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:12 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:23 16:25
07:09 06:02 05:18 05:13 05:46 06:35 07:24 07:15 08:07 08:32
19:55 20:46 21:31 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:06 05:17 05:48 06:36 07:16 08:32
| 19557 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:27
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 48

windPRO ‘



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung

A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Anzahl Minuten mit Schatten
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Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0

Seite 81 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

WEA: WEA_VB40 - ENERCON E-48 800 48.0 IO! NH: 64,6 m (Ges:88,6 m) (226)

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:13 07:04 06:00 05:16 05:13 05:49 06:38 07:25 07:18 08:08
18:05 19:58 20:48 21:33 21:46 21:16 20:15 19:06 17:01 16:22
07:11 07:02 05:58 05:15 05:14 05:50 06:39 07:27 07:20 08:09
18:07 20:00 20:50 21:34 21:46 21:14 20:12 19:04 16:59 16:21
07:09 06:59 05:57 05:14 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:01 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:57 05:55 05:14 05:15 05:53 06:42 07:30 07:23 08:12
18:11 20:03 20:53 21:36 21:45 21:11 20:08 18:59 16:56 16:20
07:05 06:55 05:53 05:13 05:16 05:55 06:44 07:32 07:25 08:13
18:12 20:05 20:54 21:37 21:45 21:09 20:06 18:57 16:54 16:20
07:03 06:53 05:51 05:12 05:17 05:57 06:45 07:34 07:27 08:15
18:14 20:06 20:56 21:38 21:44 21:07 20:03 18:55 16:52 16:19
07:00 06:50 05:49 05:12 05:18 05:58 06:47 07:35 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:05 20:01 18:53 16:51 16:19
06:58 06:48 05:48 05:11 05:19 06:00 06:49 07:37 07:30 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:50 16:49 16:18
06:56 06:46 05:46 05:11 05:20 06:01 06:50 07:39 07:32 08:18
18:19 20:11 21:01 21:40 21:43 21:02 19:57 18:48 16:48 16:18
06:54 06:44 05:44 05:11 05:21 06:03 06:52 07:40 07:34 08:19
18:21 20:13 21:02 21:41 21:42 21:00 19:54 18:46 16:46 16:18
06:52 06:42 05:43 05:10 05:22 06:04 06:53 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:44 16:18
06:49 06:39 05:41 05:10 05:23 06:06 06:55 07:44 07:37 08:22
18:24 20:16 21:06 21:43 21:40 20:56 19:50 18:42 16:43 16:18
06:47 06:37 05:39 05:10 05:24 06:07 06:57 07:45 07:39 08:23
18:26 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:41 16:18
06:45 06:35 05:38 05:09 05:25 06:09 06:58 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:52 19:45 18:37 16:40 16:18
06:43 06:33 05:36 05:09 05:26 06:11 07:00 07:49 07:43 08:24
18:30 20:21 21:10 21:44 21:38 20:50 19:43 18:35 16:39 16:18
06:40 06:31 05:35 05:09 05:27 06:12 07:01 07:50 07:44 08:25
18:31 20:23 21:12 21:45 21:37 20:48 19:41 18:33 16:37 16:18
06:38 06:29 05:33 05:09 05:28 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:45 21:36 20:46 19:38 18:31 16:36 16:18
06:36 06:27 05:32 05:09 05:30 06:15 07:05 07:54 07:48 08:27
18:35 20:26 21:15 21:46 21:35 20:44 19:36 18:29 16:35 16:18
06:34 06:24 05:31 05:09 05:31 06:17 07:06 07:55 07:49 08:28
18:36 20:28 21:16 21:46 21:33 20:42 19:34 18:27 16:33 16:19
06:31 06:22 05:29 05:09 05:32 06:18 07:08 07:57 07:51 08:28
18:38 20:30 21:17 21:46 21:32 20:40 19:31 18:25 16:32 16:19
06:29 06:20 05:28 05:09 05:33 06:20 07:09 07:59 07:53 08:29
18:40 20:31 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:19
06:27 06:18 05:27 05:09 05:35 06:22 07:11 08:01 07:54 08:29
18:41 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:24 06:16 05:25 05:10 05:36 06:23 07:13 08:02 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:20
06:22 06:14 05:24 05:10 05:37 06:25 07:14 08:04 07:57 08:30
18:45 20:36 21:23 21:47 21:27 20:32 19:22 18:17 16:28 16:21
06:20 06:12 05:23 05:10 05:39 06:26 07:16 07:06 07:59 08:31
18:46 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:40 06:28 07:17 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:22
06:15 06:08 05:21 05:11 05:42 06:30 07:19 07:09 08:02 08:31
18:50 20:41 21:27 21:47 21:23 20:26 19:15 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:31 07:21 07:11 08:04 08:31
18:51 20:43 21:28 21:47 21:22 20:23 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:12 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:23 16:25
07:09 06:02 05:18 05:13 05:46 06:34 07:24 07:15 08:07 08:32
19:55 20:46 21:30 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:06 05:17 05:47 06:36 07:16 08:32
| 19:56 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:26
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 49
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Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung

A nnahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

10
11
12
13
14
15
16
17
18
19
20
21
2
23
24
25
26
27
28
29
30
31

|Januar

08:32

| 17:13

Sonnenscheinstunden| 261

Anzahl Minuten mit Schatten

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

Tag im Monat

0

|Februar |Marz

08:06

07:32
17:49
07:30
17:51
07:28
17:53
07:26
17:55
07:24
17:56
07:22
17:58
07:20
18:00
07:18
18:02
07:16
18:04

|
| 279

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

0
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

KOTT

CONSULTING ENGINEERS

WEA: WEA_VB41 - ENERCON E-101 3000 101.0 - NH: 135,4 m (Ges:185,9 m) (227)

|April |Mai [Juni |Juli |August | bgOktober | bet L
07:13 07:04 06:00 05:16 05:13 05:49 06:38 07:25 07:18 08:08
18:05 19:58 20:48 21:33 21:47 21:16 20:15 19:06 17:01 16:22
07:11 07:02 05:58 05:15 05:14 05:50 06:39 07:27 07:20 08:09
18:07 20:00 20:50 21:34 21:46 21:14 20:12 19:04 16:59 16:21
07:09 06:59 05:57 05:14 05:15 05:52 06:41 07:29 07:22 08:11
18:09 20:01 20:51 21:35 21:46 21:12 20:10 19:02 16:58 16:21
07:07 06:57 05:55 05:14 05:15 05:53 06:42 07:30 07:23 08:12
18:11 20:03 20:53 21:36 21:45 21:11 20:08 18:59 16:56 16:20
07:05 06:55 05:53 05:13 05:16 05:55 06:44 07:32 07:25 08:14
18:12 20:05 20:54 21:37 21:45 21:09 20:06 18:57 16:54 16:20
07:03 06:53 05:51 05:12 05:17 05:57 06:45 07:34 07:27 08:15
18:14 20:06 20:56 21:38 21:44 21:07 20:03 18:55 16:52 16:19
07:00 06:50 05:49 05:12 05:18 05:58 06:47 07:35 07:29 08:16
18:16 20:08 20:58 21:39 21:44 21:05 20:01 18:53 16:51 16:19
06:58 06:48 05:48 05:11 05:19 06:00 06:49 07:37 07:30 08:17
18:18 20:10 20:59 21:40 21:43 21:04 19:59 18:50 16:49 16:18
06:56 06:46 05:46 05:11 05:20 06:01 06:50 07:39 07:32 08:18
18:19 20:11 21:01 21:40 21:43 21:02 19:57 18:48 16:48 16:18
06:54 06:44 05:44 05:10 05:21 06:03 06:52 07:40 07:34 08:19
18:21 20:13 21:02 21:41 21:42 21:00 19:54 18:46 16:46 16:18
06:52 06:42 05:43 05:10 05:22 06:04 06:53 07:42 07:36 08:21
18:23 20:15 21:04 21:42 21:41 20:58 19:52 18:44 16:44 16:18
06:49 06:39 05:41 05:10 05:23 06:06 06:55 07:44 07:37 08:22
18:24 20:16 21:06 21:43 21:40 20:56 19:50 18:42 16:43 16:18
06:47 06:37 05:39 05:10 05:24 06:07 06:57 07:45 07:39 08:23
18:26 20:18 21:07 21:43 21:40 20:54 19:48 18:40 16:41 16:18
06:45 06:35 05:38 05:09 05:25 06:09 06:58 07:47 07:41 08:24
18:28 20:20 21:09 21:44 21:39 20:52 19:45 18:37 16:40 16:18
06:43 06:33 05:36 05:09 05:26 06:11 07:00 07:49 07:43 08:24
18:30 20:21 21:10 21:44 21:38 20:50 19:43 18:35 16:39 16:18
06:40 06:31 05:35 05:09 05:27 06:12 07:01 07:50 07:44 08:25
18:31 20:23 21:12 21:45 21:37 20:48 19:41 18:33 16:37 16:18
06:38 06:29 05:33 05:09 05:28 06:14 07:03 07:52 07:46 08:26
18:33 20:25 21:13 21:45 21:36 20:46 19:38 18:31 16:36 16:18
06:36 06:26 05:32 05:09 05:30 06:15 07:05 07:54 07:48 08:27
18:35 20:26 21:15 21:46 21:35 20:44 19:36 18:29 16:35 16:18
06:34 06:24 05:31 05:09 05:31 06:17 07:06 07:55 07:49 08:28
18:36 20:28 21:16 21:46 21:33 20:42 19:34 18:27 16:33 16:19
06:31 06:22 05:29 05:09 05:32 06:18 07:08 07:57 07:51 08:28
18:38 20:30 21:17 21:46 21:32 20:40 19:31 18:25 16:32 16:19
06:29 06:20 05:28 05:09 05:33 06:20 07:09 07:59 07:53 08:29
18:40 20:31 21:19 21:47 21:31 20:38 19:29 18:23 16:31 16:19
06:27 06:18 05:27 05:09 05:35 06:22 07:11 08:01 07:54 08:29
18:41 20:33 21:20 21:47 21:30 20:36 19:27 18:21 16:30 16:20
06:24 06:16 05:25 05:10 05:36 06:23 07:13 08:02 07:56 08:30
18:43 20:35 21:22 21:47 21:29 20:34 19:25 18:19 16:29 16:20
06:22 06:14 05:24 05:10 05:37 06:25 07:14 08:04 07:58 08:30
18:45 20:36 21:23 21:47 21:27 20:32 19:22 18:17 16:28 16:21
06:20 06:12 05:23 05:10 05:39 06:26 07:16 07:06 07:59 08:31
18:46 20:38 21:24 21:47 21:26 20:30 19:20 17:15 16:27 16:22
06:18 06:10 05:22 05:11 05:40 06:28 07:17 07:08 08:01 08:31
18:48 20:40 21:26 21:47 21:25 20:28 19:18 17:13 16:26 16:22
06:15 06:08 05:21 05:11 05:42 06:30 07:19 07:09 08:02 08:31
18:50 20:41 21:27 21:47 21:23 20:26 19:15 17:11 16:25 16:23
06:13 06:06 05:20 05:12 05:43 06:31 07:21 07:11 08:04 08:31
18:51 20:43 21:28 21:47 21:22 20:23 19:13 17:09 16:24 16:24
07:11 06:04 05:19 05:12 05:45 06:33 07:22 07:13 08:05 08:32
19:53 20:45 21:29 21:47 21:20 20:21 19:11 17:07 16:23 16:25
07:09 06:02 05:18 05:13 05:46 06:34 07:24 07:15 08:07 08:32
19:55 20:46 21:30 21:47 21:19 20:19 19:09 17:05 16:23 16:26
07:06 05:17 05:47 06:36 07:16 08:32
| 19:56 | |21:32 | | 21:17 | 20:17 | 17:03 | | 16:26
| 367 | 415 | 483 | 496 | 499 | 452 | 381 | 332 | 268 | 246
0 0 0 0 0 0 0 0 0 0
Matrix ( it wie B ):

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

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

24.06.2024 15:22 / 50

windPRO ‘
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Anlage A6: SHADOW-Grafischer Kalender pro WEA mit Darstellung der Beschat-

tungszeiten je WEA an den Immissionsorten Gber das ganze Jahr



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

KOTTER

CONSULTING ENGINEERS
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Liza_r:zierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Robert Mdiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

WEA_ZB01: ENERCON E-175 EP5 6000 175.0 !O! NH: 162,0 m (Ges:249,5 mWEA_ZB02: ENERCON E-175 EP5 6000 175.0 !0! NH: 162,0 m (Ges:249,5 m) (10)
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~
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~
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WEA_ZB03: ENERCON E-175 EP5 6000 175.0 !O! NH: 162,0 m (Ges:249,5 mWEA_ZB04: ENERCON E-175 EP5 6000 175.0 !0! NH: 162,0 m (Ges:249,5 m) (12)
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WEA_ZB05: ENERCON E-175 EP5 6000 175.0 10! NH: 162,0 m (Ges:249,5 mWEA_ZB06: ENERCON E-175 EP5 6000 175.0 IO! NH: 162,0 m (Ges:249,5 m) (15)
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Schattenrezeptoren

I s:-o1: SR-01, ProvinzialstraBe 2, 59602 Rilthen
SR-02: SR-02, Forsthaus Antfelder Wald 1, 59939 Olsberg

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

CONSULTING ENGINEERS

lKéTTER

Seite 85 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Robert Mdiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

WEA_ZB07: ENERCON E-175 EP5 6000 175.0 !O! NH: 162,0 m (Ges:249,5 mWEA_ZB08: ENERCON E-175 EP5 6000 175.0 !0! NH: 162,0 m (Ges:249,5 m) (16)
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WEA_VBO01: VESTAS V162-7.2 7200 162.0 !O! NH: 169,0 m (Ges:250,0 m) WEA_VB02: ENERCON E-40/5.40 500 40.3 0! NH: 50,0 m (Ges:70,2 m) (228)
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12:00
11:00
10:00
09:00

Zeit

07:00
06:00

—— | =

]

~

~J

Jan Feb Mar Apr Mai Jun Ju Aug Sep Ok Nov Dez Jan

Monat

Zeit

21:00
20:00
19:00
18:00
17:00
16:00
15:00
14:00
13:00
12:00
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WEA_VBO03: VESTAS V172-7.2 7200 172.0 !O! NH: 175,0 m (Ges:261,0 m) WEA_VBO04: VESTAS V162-7.2 7200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (190)
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KOTTER

CONSULTING ENGINEERS
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Projekt:

R-2-2023-0368_WP_Riithen

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Robert Mdiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

WEA_VBO05: VESTAS V162-6.2 6200 162.0 'O! NH: 169,0 m (Ges:250,0 m) WEA_VB06: VESTAS V162-6.2 6200 162.0 !0! NH: 169,0 m (Ges:250,0 m) (192)

21:00 M 2100 - —
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10:00 10:00
09:00 09:00
os:oo ~ T 08:00 =
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06:00 06:00
05:00 -t R e L A B M e B e e
Jan Feb Mar Apr Mai Jun Ju Aug Sep OK Nov Dez Jan Jan Feb Mar Apr Mai Jun Ju Aug Sep Ok Nov Dez Jan
nat nat

WEA_VBO07: VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) WEA_VB!

—

08: VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (194)

2100 — — 2100 B
20:00 ~] 20:00
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L B o e e R EEEEmsEsmsss e ] 05:00 “+—r e e e
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nat nat

WEA_VB09: VESTAS V162-6.2 6200 162.0 !0! NH: 169,0 m (Ges:250,0 m) WEA_VB'

10: VESTAS V162-6.2 6200 162.0 0! NH: 169,0 m (Ges:250,0 m) (196)
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nat nat
Schattenrezeptoren

SR-02: SR-02, Forsthaus Antfelder Wald 1, 59939 Olsberg

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

KOTTER

CONSULTING ENGINEERS

Seite 87 von 106 zum Bericht R-2-2023-0368.02

Liza_r:zierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Robert Mdiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

WEA_VB11: VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) WEA_VB12: VESTAS V162-6.2 6200 162.0 !0! NH: 169,0 m (Ges:250,0 m) (198)
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WEA_VB13: VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) WEA_VB14: VESTAS V162-6.2 6200 162.0 !0! NH: 169,0 m (Ges:250,0 m) (200)
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WEA_VB15: GE WIND ENERGY 5.5-158 GT120 5500 158.0 ! NH: 161,0 m (WEA_VB16: GE WIND ENERGY 5.5-158 GT120 5500 158.0 -! NH: 161,0 m (Ges:24C
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Schattenrezeptoren

I s:-o1: SR-01, ProvinzialstraBe 2, 59602 Rilthen
SR-02: SR-02, Forsthaus Antfelder Wald 1, 59939 Olsberg

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeit

2100 S —
2000
19:00
18:00
17:00
16:00
1500
14:00
13:00
1200
11:00
1000
09:00
08:00
07:00
06:00

~

~J

Jan

Feb Mar Apr  Mai

Jun

Aug Sep Ok

Jul Nov Dez Jan

nat

windPRO .

24.06.2024 15:24 / 4



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

CONSULTING ENGINEERS

lKéTTER

Seite 88 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Robert Mdiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

WEA_VB17: GE WIND ENERGY 5.5-158 GT120 5500 158.0 -! NH: 161,0 m (WEA_VB18: GE WIND ENERGY 5.5-158 GT120 5500 158.0 -! NH: 161,0 m (Ges:24C
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WEA _VB19: ENERCON E-160 EP5 E3 R1 5560 160.0 IO! NH: 166,6 m (Ges:24VEA_VB20: ENERCON E-160 EP5 E3 R1 5560 160.0 'O! NH: 166,6 m (Ges:246,6 m)
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Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

CONSULTING ENGINEERS

lKéTTER

Seite 89 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Robert Mdiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

WEA_VB23: ENERCON E-160 EPS5 E3 5560 160.0 !0! NH: 166,6 m (Ges:246,0WEA_VB24: ENERCON E-160 EP5 E3 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (21
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WEA_VB25: NORDEX N149/5.X 5700 149.0 |O! NH: 164,0 m (Ges:238,5 m) (WEA_VB26: NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (212)
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WEA_VB27: NORDEX N175/6.X 6800 175.0 - NH: 179,0 m (Ges:266,5 m) (:WEA_VB28: NORDEX N175/6.X 6800 175.0 - NH: 179,0 m (Ges:266,5 m) (214)

21:00
20:00
19:00
18:00
17:00

Zeit

Schatt

T

~

~J

Jan Feb Mar Apr Mai Jun Ju Aug Sep Ok Nov Dez Jan

Monat

enrezeptoren

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeit

21:00
20:00
19:00
18:00
17:00
16:00
15:00
14:00
13:00
12:00
11:00
10:00
09:00
08:00
07:00
06:00

]

~

~J

Jan Feb Mar Apr Mai Jun Jul Aug Sep OK Nov Dez Jan
Mol

nat

uos2041524/6  WINAPRO .



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

CONSULTING ENGINEERS

lKéTTER

Seite 90 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Robert Mdiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

WEA_VB29: NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (: WEA_VB30: VESTAS V126-3.45 LTq 3450 126.0 !O! NH: 149,0 m (Ges:212,0 m) (2
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WEA_VB31: VESTAS V117-3.45 3450 117.0 !O! NH: 116,5 m (Ges:175,0 m WEA_VB32: VESTAS V126-3.45 LTq 3450 126.0 !O! NH: 149,0 m (Ges:212,0 m) (2
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WEA_VB33: VESTAS V126-3.45 LTq 3450 126.0 'O! NH: 149,0 m (Ges:212 WEA_VB34: VESTAS V126-3.45 LTq 3450 126.0 !0! NH: 149,0 m (Ges:212,0 m) (2
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Projekt:
R-2-2023-0368_WP_Riithen

SHADOW - Grafischer Kalender pro WEA

Berechnung: Gesamtbelastung

CONSULTING ENGINEERS

lKéTTER

Seite 91 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Robert Mdiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

WEA_VB35: VESTAS V126-3.45 LTq 3450 126.0 'O! NH: 149,0 m (Ges:212WEA_VB36: ENERCON E-82 E2 TES 2300 82.0 !O! NH: 138,4 m (Ges:179,4 m) (222)
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WEA_VB37: ENERCON E-82 E2 TES 2300 82.0 !O! NH: 108,4 m (Ges:149,4 n'WEA_VB38: ENERCON E-82 E2 TES 2300 82.0 !0! NH: 138,4 m (Ges:179,4 m) (224)
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WEA_VB39: ENERCON E-160 EP5 E3 R1 5560 160.0 !0! NH: 166,6 m (Ges:2¢WEA_VB40: ENERCON E-48 800 48.0 !O! NH: 64,6 m (Ges:88,6 m) (226)
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CONSULTING ENGINEERS

IKﬁTTER

Seite 92 von 106 zum Bericht R-2-2023-0368.02

Projekt: Lizenzierter Anwender:
R-2-2023-0368_WP_Riithen KOTTER Consulting Engineers GmbH & Co. KG
-7 Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 10:06/4.0.540

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

WEA_VB41: ENERCON E-101 3000 101.0 ! NH: 135,4 m (Ges:185,9 m) (227)
e
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Seite 93 von 106 zum Bericht R-2-2023-0368.02

Schattenausbreitung der Vor- und Zusatzbelastung

SHADOW-Hauptergebnis mit Darstellung der Vorbelastung, Immission-
sorte SR-01 bis SR-zwei, Berechnungsergebnisse Stunden / Jahr,

Schattentage / Jahr und maximalen Stunden / Tag



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Hauptergebnis

Berechnung: Vorbelastung
Annahmen fiir Schattenwurfberechnung

| KOTTER

I
I I ' CONSULTING ENGINEERS

Seite 94 von 106 zum Bericht R-2-2023-0368.02

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhei

Berechnet:

n / r.mueller-rhein@koetter-consulting.com

24.06.2024 09:54/4.0.540

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

Minimale relevante Sonnenhdhe ber Horizont 3°
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

Die dargestellten Zeiten sind die astronomisch maximal mogliche
Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

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

Verwendete Hohenlinien: Hohenraster-Objekt: R-2-2023-0368_WP_Riithen_E
Rasterauflésung: 1,0 m N
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WEA

WEA-Typ
Ost Nord Z Beschreibung Ak- Hersteller

tu-

ell

[m]

WEA_VBO01 457.890 5.697.928 391,3 VESTAS V16..Ja  VESTAS
WEA_VB02 456.367 5.699.796 383,0 ENERCON E-...Nein ENERCON
WEA_VB03 455.501 5.696.658 398,1 VESTASV17..Ja  VESTAS
WEA_VB04 457.762 5.698.286 386,8 VESTAS V16..Ja  VESTAS
WEA_VB05 460.521 5.695.694 473,2 VESTASV16..Ja  VESTAS
WEA_VB06 460.083 5.695.167 508,2 VESTAS V16..Ja  VESTAS
WEA_VB07 460.400 5.694.830 540,3 VESTAS V16..Ja  VESTAS
WEA_VB08 461.236 5.695.224 5079 VESTAS V16..Ja  VESTAS
WEA_VB09 461.805 5.695.012 503,1 VESTASV16..Ja  VESTAS
WEA_VB10 461.620 5.695.750 514,1 VESTASV16..Ja  VESTAS
WEA_VB11 461.065 5.696.170 486,7 VESTAS V16..Ja  VESTAS
WEA_VB12 463.220 5.695.835 500,7 VESTAS V16..Ja  VESTAS
WEA_VB13 463.100 5.696.360 494,8 VESTAS V16..Ja  VESTAS
WEA_VB14 462.774 5.696.786 4853 VESTASV16..Ja  VESTAS
WEA_VB15 462.177 5.692.883 511,6 GE WIND EN..Ja  GE WIND ENERGY
WEA_VB16 462.772 5.693.064 504,8 GE WIND EN..Ja  GE WIND ENERGY
WEA_VB17 463.110 5.693.456 5394 GE WIND EN..Ja  GE WIND ENERGY
WEA_VB18 463.675 5.693.961 5550 GE WIND EN..Ja  GE WIND ENERGY
WEA_VB19 460.909 5.692.642 497,3 ENERCON E-..Ja  ENERCON
WEA_VB20 461.717 5.692.956 494,7 ENERCON E-..Ja  ENERCON
WEA_VB21 461.541 5.692.583 475,5 ENERCON E-..Ja  ENERCON
WEA_VB22 462478 5.693.533 4944 ENERCON E-..Ja  ENERCON
WEA_VB23 460.695 5.692.494 492,6 ENERCON E-...Nein ENERCON
WEA_VB24 461.487 5.692.126 413,3 ENERCON E-...Nein ENERCON
WEA_VB25 466.472 5.694.313 4995 NORDEX Ni..Ja  NORDEX
WEA_VB26 464.178 5.693.918 530,1 NORDEX N1..Ja  NORDEX
WEA_VB27 464.067 5.693.436 501,8 NORDEX N1..Ja  NORDEX
WEA_VB28 467.717 5.695.131 484,5 NORDEX N1..Ja  NORDEX
WEA_VB29 465.368 5.694.375 5151 NORDEX Nl..Ja  NORDEX
WEA_VB30 466.829 5.693.916 446,3 VESTASV12..Ja  VESTAS
WEA_VB31 467.275 5.693.760 467,3 VESTASV1l..Ja  VESTAS
WEA_VB32 467.371 5.694.267 432,3 VESTASV12..Ja  VESTAS
WEA_VB33 466.700 5.694.760 5258 VESTASV12..Ja  VESTAS
WEA_VB34 467.265 5.695.093 471,9 VESTASV12..Ja  VESTAS
WEA_VB35 466.114 5.694.340 5439 VESTASVi12..Ja  VESTAS
WEA_VB36 466.863 5.695.705 500,5 ENERCON E-..Ja  ENERCON
WEA_VB37 467.213 5.695.685 504,4 ENERCON E-..Ja  ENERCON
WEA_VB38 466.992 5.695.406 4984 ENERCON E-..Ja  ENERCON
WEA_VB39 465.090 5.696.919 468,5 ENERCON E-..Ja  ENERCON

(Fortsetzung néchste Seite)...

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

% Existierende WEA &

Typ

V162-7.2-7.200
E-40/5.40-500
V172-7.2-7.200
V162-7.2-7.200
V162-6.2-6.200
V162-6.2-6.200
V162-6.2-6.200
V162-6.2-6.200
V162-6.2-6.200
V162-6.2-6.200
V162-6.2-6.200
V162-6.2-6.200
V162-6.2-6.200
V162-6.2-6.200
5.5-158 GT120-5.500
5.5-158 GT120-5.500
5.5-158 GT120-5.500
5.5-158 GT120-5.500
E-160 EP5 E3 R1-5.560
E-160 EP5 E3 R1-5.560
E-160 EP5 E3 R1-5.560
E-160 EP5 E3 R1-5.560
E-160 EP5 E3-5.560
E-160 EP5 E3-5.560
N149/5.X-5.700
N175/6.X-6.800
N175/6.X-6.800
N175/6.X-6.800
N175/6.X-6.800
V126-3.45 LTq-3.450
V117-3.45-3.450
V126-3.45 LTg-3.450
V126-3.45 LTg-3.450
V126-3.45 LTq-3.450
V126-3.45 LTg-3.450
E-82 E2 TES-2.300
E-82 E2 TES-2.300
E-82 E2 TES-2.300
E-160 EP5 E3 R1-5.560

MaBstab 1:200.000

Schattenrezeptor
Schattendaten
Nenn-  Rotor- NH Beschatt.- U/min
leistung durch- Bereich
messer

[kw] ~ [m]  [m] [m]  [U/min]

7200 1620 1690  2.041 9,5

500 40,3 50,0 898 38,0
7200 1720 1750  1.903 -
7200 1620 1690  2.041 9,5
6.200 1620 1690 2.041 -
6.200 1620 1690 2.041 -
6200 1620 1690 2.041 -
6200 1620 1690 2041 -
6.200 1620 1690 2.041 -
6.200 1620 1690 2.041 -
6.200 162,0 1690 2.041 -
6.200 1620 1690 2041 -
6.200 1620 1690 2041 -
6.200 162,0 1690 2.041 -
5500 1580 1610 1816 -
5500 1580 1610  1.816 -
5500 1580 1610  1.816 -
5500 1580 1610 1.816 -

5560 1600 1666  1.781 9,6
5560 1600 1666  1.781 9,6
5560 1600 1666  1.781 9,6
5560 1600 1666  1.781 9,6
5560 1600 1666  1.781 9,6

5560 1600 1666  1.781 96
5700 1490 1640 1805 107
6800 1750 1790 1893 108
6.800 1750 1790 1893 108
6800 1750 1790 1893 108
6800 1750 1790 1893 108
3450 1260 1490 1717 134
3450 1170 1165 1734 138
3450 1260 1490 1717 134
3450 1260 1490 1717 134
3450 1260 1490 1717 134
3450 1260 1490 1717 134
2300 820 1384 1509 180
2300 820 1084 1601 180
2300 80 1384 1509 180
5560 1600 1666  1.781 96

u062024 153271 WIiNdPRO ‘



I KOTTER

CONSULTING ENGINEERS

Seite 95 von 106 zum Bericht R-2-2023-0368.02

Projekt:

R-2-2023-0368_WP_Riithen

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 09:54/4.0.540

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

WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn-  Rotor- NH Beschatt.- U/min
tu- leistung durch- Bereich
ell messer
[m] [kw] ~ [m]  [m] [m]  [U/min]
WEA_VB40 467.811 5.695.993 510,8 ENERCON E-...Nein ENERCON E-48-800 800 480 646 1.047 30,0
WEA_VB41 467.760 5.696.309 518,8 ENERCON E-...Nein ENERCON E-101-3.000 3.000 1010 1354 2214 14,5
Schattenrezeptor-Eingabe
Nr. Name Ost Nord 4 Breite Hohe Hohe Neigung  Ausrichtungsmodus  Augenhdhe
0.Gr. des (2vi)
Fensters a.Gr.
[m] [m] [m] [m] ] [m]
SR-01 SR-01, ProvinzialstraBe 2, 59602 Rithen 461.385 5.697.535 380,0 0,1 01 20 90,0 "Gewachshaus-Modus" 2,1
SR-02 SR-02, Forsthaus Antfelder Wald 1, 59939 Olsberg ~ 462.381 5.696.208 429,2 0,1 01 20 90,0 "Gewdchshaus-Modus" 21

Berechnungsergebnisse

Schattenrezeptor

astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag

[tya] [d/a]
SR-01 SR-01, ProvinzialstraBe 2, 59602 Riithen 9:59 39 0:23
SR-02 SR-02, Forsthaus Antfelder Wald 1, 59939 Olsberg ~ 179:52 2% 1:33
Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[h/a]

WEA_VB01 VESTAS V162-7.2 7200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (188) 0:00
WEA_VB02 ENERCON E-40/5.40 500 40.3 !O! NH: 50,0 m (Ges:70,2 m) (228) 0:00
WEA_VB03 VESTAS V172-7.2 7200 172.0 10! NH: 175,0 m (Ges:261,0 m) (189) 0:00
WEA_VB04 VESTAS V162-7.2 7200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (190) 0:00
WEA_VB05 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (191) 6:12
WEA_VB06 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (192) 0:00
WEA_VB07 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (193) 0:00
WEA_VB08 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (194) 13:35
WEA_VB09 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (195) 19:05
WEA_VB10 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (196) 26:51
WEA_VB11 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (197) 13:43
WEA_VB12 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (198) 24:57
WEA_VB13 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (199) 75:55
WEA_VB14 VESTAS V162-6.2 6200 162.0 !O! NH: 169,0 m (Ges:250,0 m) (200) 9:33

WEA_VB15 GE WIND ENERGY 5.5-158 GT120 5500 158.0 I-I NH: 161,0 m (Ges:240,0 m) (201)
WEA_VB16 GE WIND ENERGY 5.5-158 GT120 5500 158.0 I-! NH: 161,0 m (Ges:240,0 m) (202)
WEA_VB17 GE WIND ENERGY 5.5-158 GT120 5500 158.0 I-! NH: 161,0 m (Ges:240,0 m) (203)
WEA_VB18 GE WIND ENERGY 5.5-158 GT120 5500 158.0 I-1 NH: 161,0 m (Ges:240,0 m) (204)

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

WEA_VB19 ENERCON E-160 EP5 E3 R1 5560 160.0 10!
WEA_VB20 ENERCON E-160 EP5 E3 R1 5560 160.0 10!
WEA_VB21 ENERCON E-160 EP5 E3 R1 5560 160.0 10! NH: 166,6 m (Ges:246,6 m) (207)
WEA_VB22 ENERCON E-160 EP5 E3 R1 5560 160.0 10! NH: 166,6 m (Ges:246,6 m) (208)
WEA_VB23 ENERCON E-160 EP5 E3 5560 160.0 {O! NH: 166,6 m (Ges:246,6 m) (209)
WEA_VB24 ENERCON E-160 EP5 E3 5560 160.0 10! NH: 166,6 m (Ges:246,6 m) (210)
WEA_VB25 NORDEX N149/5.X 5700 149.0 10! NH: 164,0 m (Ges:238,5 m) (211)
WEA_VB26 NORDEX N175/6X 6800 175.0 I-! NH: 179,0 m (Ges:266,5 m) (212)
WEA_VB27 NORDEX N175/6X 6800 175.0 I-! NH: 179,0 m (Ges:266,5 m) (213)
WEA_VB28 NORDEX N175/6X 6800 175.0 I-! NH: 179,0 m (Ges:266,5 m) (214)
WEA_VB29 NORDEX N175/6X 6800 175.0 I-! NH: 179,0 m (Ges:266,5 m) (215)
WEA_VB30 VESTAS V126-3.45 LTq 3450 126.0 10! NH: 149,0 m (Ges:212,0 m) (216)
WEA_VB31 VESTAS V117-3.45 3450 117.0 10! NH: 116,5 m (Ges:175,0 m) (217)
WEA_VB32 VESTAS V126-3.45 LTq 3450 126.0 10! NH: 149,0 m (Ges:212,0 m) (218)
WEA_VB33 VESTAS V126-3.45 LTq 3450 126.0 10! NH: 149,0 m (Ges:212,0 m) (219)
WEA_VB34 VESTAS V126-3.45 LTq 3450 126.0 10! NH: 149,0 m (Ges:212,0 m) (220)
WEA_VB35 VESTAS V126-3.45 LTq 3450 126.0 10! NH: 149,0 m (Ges:212,0 m) (221)
WEA_VB36 ENERCON E-82 E2 TES 2300 82.0 10! NH: 138,4 m (Ges:179,4 m) (222)
WEA_VB37 ENERCON E-82 E2 TES 2300 82.0 10! NH: 108,4 m (Ges:149,4 m) (223)

NH: 166,6 m (Ges:246,6 m) (205)
NH: 166,6 m (Ges:246,6 m) (206)

(Fortsetzung néchste Seite)...

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
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Lizenzierter Anwender:

Projekt:
R-2-2023-0368_WP_Riithen KOTTER Consulting Engineers GmbH & Co. KG
-7 Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com
Berechnet:

24.06.2024 09:54/4.0.540

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

Nr. Name Maximal
[tva]
WEA_VB38 ENERCON E-82 E2 TES 2300 82.0 '0! NH: 1384 m (Ges:179,4 m) (224) 0:00
WEA_VB39 ENERCON E-160 EP5 E3 R1 5560 160.0 !O! NH: 166,6 m (Ges:246,6 m) (225) 0:00
WEA_VB40 ENERCON E-48 800 48.0 !0! NH: 64,6 m (Ges:88,6 m) (226) 0:00
0:00

WEA_VB41 ENERCON E-101 3000 101.0 I-! NH: 1354 m (Ges:185,9 m) (227)

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

#0624 153273  WINdPRO .
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Anlage B2: SHADOW-Karte mit Darstellung des Lageplanes und der Schattenaus-

breitung der Vorbelastung unterteilt in Minuten / Tag und Stunden / Jahr
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Projekt: Lize_r!zierter Anwender:
R-2-2023-0368_WP_Riithen KOTTER Consulting Engineers GmbH & Co. KG
- - Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Robert Mdiller-Rhein / r.mueller-rhein@koetter-consulting.com

Berechnet:

24.06.2024 09:54/4.0.540
SHADOW - Karte

Berechnung: Vorbelastung

Max. Minuten an einem Tag,
Astron.max.mdgl.

30 Minuten

Stunden/Jahr, Astron.max.mdogl.

30,1 - <=900,0 Stunden

WEA _VB11 SR-0
WEA_VBo5VEA_VB10

e J) :
WPV B ey

WEA VB16 b

4 km
Karte: EMD OpenStreetMap , MaBstab 1:90.000, Mitte: ETRS-TMzn Pan-European Transverse Mercator (UTM)-ETRS89 Zone: 32 Ost: 461.805 Nord: 5.695.012
*  Existierende WEA & Schattenrezeptor
Hohe der Schattenkarte: Hohenraster-Objekt: R-2-2023-0368_WP_Rithen_EMDGrid_0.wpg (1)
Zeitschritt: 3 Minuten, Schrittweite: 7 Tag(e), Kartenauflésung: 20 m, Sichtbarkeit Auflésung: 10 m, Augenhéhe: 1,5 m

WIdPRO 4.0.540 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.ck, windpro@emd.ck u06204153¢/1  WINdPRO .
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Anlage B3: SHADOW-Hauptergebnis mit Darstellung der Zusatzbelastung, Immissi-
onsorte SR-01 bis SR-zwei, Berechnungsergebnisse Stunden / Jahr,

Schattentage / Jahr und maximalen Stunden / Tag



Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Hauptergebnis

Berechnung: Zusatzbelastung

Annahmen fiir Schattenwurfberechnung
Beschattungsbereich der WEA

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

Minimale relevante Sonnenhdhe ber Horizont 3°
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

Die dargestellten Zeiten sind die astronomisch maximal mogliche
Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

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

Verwendete Hohenlinien: Hohenraster-Objekt: R-2-2023-0368_WP_Riithen_E
Rasterauflésung: 1,0 m

(
Alle Koordinatenangaben in:

ETRS-TMzn Pan-European Transverse Mercator (UTM)-ETRS89 Zone: 32

KOTTER
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com
Berechnet:

24.06.2024 10:10/4.0.540

SR-01
WEA 7B0S  WEA ZB01
WEA_7Z8n7 Ji
WEA_ZB02 SR-02
WEA_7B03 i
WEA 7506

“WE AﬁZBOS‘NEA—ZBU“

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL
MaBstab 1:75.000

A Neue WEA & Schattenrezeptor
WEA
WEA-Typ Schattendaten
Ost Nord Z  Beschreibung Ak- Hersteller Typ Nenn- Rotor- NH  Beschatt.- U/min
tu- leistung durch- Bereich
ell messer
[m] [kw] ~ [m] [m] [m]  [U/min]
WEA_ZB01 460.877 5.697.017 446,9 ENERCON E-175 EP5 600... Ja ~ ENERCON E-175 EP5-6.000 6.000 1750 1620  1.737 -
WEA_ZB02 460.000 5.696.239 480,7 ENERCON E-175 EP5 600... Ja  ENERCON E-175 EP5-6.000 6.000 1750 1620  1.737 -
WEA_7B03 459.741 5.695.781 461,6 ENERCON E-175 EP5 600... Ja  ENERCON E-175 EP5-6.000 6.000 1750 1620  1.737 -
WEA_ZB04 459.240 5.695.268 483,1 ENERCON E-175 EP5 600... Ja ENERCON E-175 EP5-6.000  6.000 1750 162,0 1.737 -
WEA_ZB05 458.307 5.695.188 515,7 ENERCON E-175 EP5 600... Ja ~ ENERCON E-175 EP5-6.000 6.000 1750 1620  1.737 -
WEA_7ZB06 458.865 5.695.613 524,6 ENERCON E-175 EP5 600... Ja  ENERCON E-175 EP5-6.000 6.000 1750 1620  1.737 -
WEA_ZB07 459.223 5.696.422 464,1 ENERCON E-175 EP5 600... Ja  ENERCON E-175 EP5-6.000 6.000 1750 1620  1.737 -
WEA_ZB08 459.354 5.697.018 489,7 ENERCON E-175 EP5 600... Ja  ENERCON E-175 EP5-6.000 6.000 1750 1620  1.737 -
Schattenrezeptor-Eingabe
Nr. Name Ost Nord 4 Breite Hohe Hohe Neigung  Ausrichtungsmodus  Augenhdhe
0.Gr. des (2v1)
Fensters a.Gr.
[m] [m] [m] [m] ] [m]
SR-01 SR-01, ProvinzialstraBe 2, 59602 Riithen 461.385 5.697.535 380,0 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-02 SR-02, Forsthaus Antfelder Wald 1, 59939 Olsberg ~ 462.381 5.696.208 429,2 0,1 0,1 2,0 90,0 "Gewdchshaus-Modus" 2,1

Berechnungsergebnisse

Schattenrezeptor

astron. max. m

Stunden/Jahr
[hva]
51:39
27:11

Nr. Name
SR-01 SR-01, ProvinzialstraBe 2, 59602 Rithen
SR-02 SR-02, Forsthaus Antfelder Wald 1, 59939 Olsberg

Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name

WEA_ZB01
WEA_ZB02
WEA_ZB03
WEA_ZB04
WEA_ZB05
WEA_ZB06
WEA_ZB07
WEA_ZB08

ENERCON E-175 EP5 6000 175.0 !0!
ENERCON E-175 EP5 6000 175.0 !0!
ENERCON E-175 EP5 6000 175.0 !0!
ENERCON E-175 EP5 6000 175.0 !0!
ENERCON E-175 EP5 6000 175.0 !0!
ENERCON E-175 EP5 6000 175.0 !0!
ENERCON E-175 EP5 6000 175.0 !O!
ENERCON E-175 EP5 6000 175.0 !0!

NH:
NH:
NH:
NH:
NH:
NH:
NH:
NH:

windPRO 4.0.540 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Schattentage/Jahr

ogl. Beschattungsdauer
Max.Schattendauer/Tag
h/d]
0:54
0:25

[dfa]
75
75

Maximal
[tva]

162,0 m (Ges:249,5 m) (17) 78:50
162,0 m (Ges:249,5 m) (10)
162,0 m (Ges:249,5 m) (11)
162,0 m (Ges:249,5 m) (12)
162,0 m (Ges:249,5 m) (13)
162,0 m (Ges:249,5 m) (15)
162,0 m (Ges:249,5 m) (14)
162,0 m (Ges:249,5 m) (16)

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

106204153571 WINdPRO ‘
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Robert Miiller-Rhein / r.mueller-rhein@koetter-consulting.com
Berechnet:

24.06.2024 10:10/4.0.540

Projekt:

R-2-2023-0368_WP_Riithen

SHADOW - Hauptergebnis

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

WindPRO 4.0.540 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windbro@emd.ck 24.06.2024 15:35 / 2 windPRO .
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Anlage B4: SHADOW-Karte mit Darstellung des Lageplanes und der Schattenaus-
breitung der Zusatzbelastung unterteilt in Minuten / Tag und Stunden /
Jahr
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Projekt: Lize_r!zierter Anwender:
R-2-2023-0368_WP_Riithen KOTTER Consulting Engineers GmbH & Co. KG
T Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Rotfrt Miiller-Rhein / r.mueller-rhein@koetter-consulting.com
Berechnet:
24.06.2024 10:10/4.0.540
SHADOW - Karte

Berechnung: Zusatzbelastung

Max. Minuten an einem Tag,
Astron.max.mdgl.

0 Minuten
30 Minuten

Stunden/Jahr, Astron.max.mdogl.
&]_allenhar lﬁ@ E

r‘ 0,1 - <30,1 Stunden

30,1 - <=900,0 Stunden

500 1000 1500 2000 m
Karte: EMD OpenStreetMap , MaBstab 1:40.000, Mitte: ETRS-TMzn Pan-European Transverse Mercator (UTM)-ETRS89 Zone: 32 Ost: 459.938 Nord: 5.697.548
A Neue WEA & Schattenrezeptor
Hohe der Schattenkarte: Hohenraster-Objekt: R-2-2023-0368_WP_Rithen_EMDGrid_0.wpg (1)
Zeitschritt: 3 Minuten, Schrittweite: 7 Tag(e), Kartenauflésung: 20 m, Sichtbarkeit Auflésung: 10 m, Augenhéhe: 1,5 m

WIdPRO 4.0.540 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.k, windpro@emd.ck nos241530/1  WINndPRO .
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Anlage C: Bilder der untersuchten Immissionsorte
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Bild 1: Schattenrezeptor SR-01
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EorsthausYAntfelderdWaldf]
5993 Qispergl(Antfeld)

Bild 2: Schattenrezeptor SR-02 (tim-online.nrw.de)
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