: : I (1
HOI KOTTER
l I I ' CONSULTING ENGINEERS

B SCHATTENWURFPROGNOSE NR. R-2-2024-0214.03

uber die optischen Immissionen in der Umgebung von 24 geplanten
Windenergieanlagen des Typs Nordex N175/6.X STE im Windpark
Muckendorf bei 15837 Mickendorf

Dieser Bericht Nr. R-2-2024-0214.03 ersetzt den vorangegangenen Bericht
R-2-2024-0214.02 vom 05.06.2025 vollsténdig.

Datum:
10.06.2025

Auftraggeber:

Naturwind Potsdam GmbH
Hegelallee 41

14467 Potsdam

Bearbeiter:

KOTTER Consulting Engineers GmbH » Bonifatiusstrale 400 » D-48432 Rheine » Tel. 05971 - 97 10.0 » Fax 05971 - 97 10.55



II- um
l:!!im KOTTER

I I ' CONSULTING ENGINEERS

Seite 2 von 70 zum Bericht R-2-2024-0214.03

1.) Zusammenfassung

Die vorliegende Untersuchung bezieht sich auf den Betrieb von 24 geplanten Windener-
gieanlagen (WEA) vom Typ Nordex N175/6.X STE im Windpark Mickendorf. Es wird die
Schattenausbreitung der astronomisch maximal mdglichen Beschattungsdauer nach den
Vorgaben der Bund/Lander-Arbeitsgemeinschaft Immissionsschutz (LAI) [1] im Rahmen
der Gesamtbelastung an den ermittelten Immissionsorten untersucht. Am Standort MU-
ckendorf befinden sich sechs existierende WEA, die als Vorbelastung zu bericksichtigen

sind.

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 vier Schattenrezeptoren untersucht. Der jahrliche Grenzwert der Schattenwurfdauer
wird am SR-03 um maximal 24:12 Stunden pro Jahr Gberschritten (der jahrliche Grenzwert
wird an insgesamt drei Immissionsorten seitens der Zusatzbelastung (= Gesamtbelas-
tung) Uberschritten. Der tagliche Grenzwert wird um maximal 22 Minuten am SR-03 Uber-
schritten (der tagliche Grenzwert wird an insgesamt zwei Immissionsorten seitens der Zu-

satzbelastung (= Gesamtbelastung) Uberschritten).

Eine Uberprifung der Schutzwirdigkeit der an der relevanten Fassadenseite liegenden

Raume wurde nicht durchgefuhrt.

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 Berechnungen sind die in Kapitel 4.4 aufgefiihrten Anlagendaten.
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2) Situation und Aufgabenstellung

Die Naturwind Potsdam GmbH plant die Errichtung von 24 WEA vom Typ Nordex
N175/6.X STE mit einer Nabenhdhen von hy = 179 m und einer elektrischen Leistung von
Pe = 6.800 kW im Windpark Mickendorf am Standort 15837 Muickendorf, Landkreis Tel-
tow-Flaming in Brandenburg. Zum Erlangen der Genehmigung fir die Errichtung der
neuen Windenergieanlagen ist der Nachweis der Schattenwurfausbreitung notwendig. Fir
die Berechnungen werden die Hinweise zur Ermittlung und Beurteilung der optischen Im-
missionen von Windkraftanlagen nach den Vorgaben der Bund/Lander-Arbeitsgemein-

schaft Immissionsschutz (LAI) [1] angewendet.

In der Umgebung des Standortes befinden sich sechs Windenergieanlagen, die als Vor-
belastung in Erwagung gezogen wurden. Auf Grund ihrer Entfernung zu den Immission-

sorten und der Zusatzbelastungsanlagen nicht berlicksichtigen wurden.

In der Prognose soll ermittelt werden, ob die Zusatzbelastung (= Gesamtbelastung) die
Immissionsrichtwerte des kumulativen periodischen Schattenwurfes (Grenzwertiber-
schreitung der Gesamtbelastung 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 Schutzwiirdigkeit 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 4.1.273, Herausgeber EMD International A/S (DK)

[4] Ausschnitt aus OpenStreetMap® (UTM, Zone 33: untere linke Ecke: RW = 284.200,
HW = 5.764.300; obere rechte Ecke: RW = 404.000, HW = 5.784.300). Herausge-
ber: OpenStreetMap® 2.0-Lizenz (CC BY-SA 2.0)

[5] Ortstermine zur Besichtigung der Immissionspunkte am 07.03.2025, 14.03.2025 und

18.03.2025 durch Naturwind Potsdam GmbH, PPN ROOROR®
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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. Far alle

Fassadenseiten wird eine Worst Case-Betrachtung durchgefihrt.

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

Worst Case-Szenarios keine Anwendung.

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 fir eine Maximalbetrachtung durch

die astronomisch maximal méglichen Beschattungszeiten durchzufuhren.
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Sofern die Grenzwerte flir die astronomisch maximal moégliche 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 Féllen werden Abschaltvorrichtungen in den WEA instal-

liert und zeitliche Strategien entwickelt.

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

chen Beschattungsdauer vorausgesetzt:

Die Sonne scheint durchgehend taglich von Sonnenauf- bis -untergang.
Ausreichender Wind fur 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 4.1.273 [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.

Die Sonne wird als Punktquelle angesehen und die Rotorflache als Kreisflache im Zuge

der Maximalbetrachtung betrachtet.
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4.3. Prifung von Windenergieanlagen der Vorbelastung

In der Nahe der geplanten Zusatzbelastung, bestehend aus 24 Nordex N175/6.X STE,
befinden sich sechs weitere bereits bestehende WEA, welche als Vorbelastung in Erwa-
gung gezogen werden. Die in Anlage A aufgefiihrte Abbildung, zeigt die SHADOW-Karte
mit Darstellung des Lageplans und der Schattenausbreitung der Gesamtbelastung unter-
teilt in Minuten / Tag und Stunden / Jahr (Grenzwerte). Die zu erwartende Schattenbelas-
tung der unten aufgefiihrten WEA reicht hierbei nicht bis zu den mafigeblichen Schatten-
rezeptoren, wie in der Schattenkarte ersichtlich. Demzufolge werden diese in dem folgen-

den Kapitel 5.) nicht weiter aufgefuhrt.

WEA

Bezeichnung WEA Typ

WEA VB01 ENERCON E-115 3000 115.7 'O! NH: 149,0 m (Ges:206,9 m) (29)
WEA VBO02 ENERCON E-115 3000 115.7 !0O! NH: 149,0 m (Ges:206,9 m) (30)
WEA VBO03 ENERCON E-115 3000 115.7 'O! NH: 149,0 m (Ges:206,9 m) (31)
WEA VB04 ENERCON E-115 3000 115.7 0! NH: 149,0 m (Ges:206,9 m) (32)
WEA VB05 ENERCON E-115 3000 115.7 'O! NH: 149,0 m (Ges:206,9 m) (33)
WEA VB06 ENERCON E-115 3000 115.7 0! NH: 149,0 m (Ges:206,9 m) (34)

Tabelle 1: Windenergieanlagen der Vorbelastung deren Schattenbelastung auf die

malfigeblichen Schattenrezeptoren zu vernachlassigen sind. (Angaben
zum WEA-Typ aus Programm WindPRO)

Damit liegen keine WEA als Vorbelastung vor, welche innerhalb der Schattenprognose

betrachtet werden missen.

4.4. Windenergieanlagen der Zusatzbelastung (= Gesamtbelastung)

Die relevante Zusatzbelastung besteht im Windpark Mickendorf aus 24 geplanten WEA
vom Typ Nordex N175/6.X STE mit einer Nabenhohe von hy = 179 m und einem Rotor-
durchmesser von 175 m. Die Nabenhbhe ist vom Auftraggeber vorgegeben. Die
UTM/ETRS 89-Koordinaten (Zone 33) befinden sich im SHADOW-Hauptergebnis in An-
lage B.
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Typ Nordex N175/6.X STE

Bezeichnung WEA 01 bis WEA 24

Hersteller Nordex

Nabenhdhe hy [m] 179

Rotordurchmesser [m] 175

Nennleistung [kW] 6.800

Maximale Blatttiefe [m] 4,30 [3]

Schattenbereich [m] 1.893 [3]

Tabelle 2: Anlagendaten der Windenergieanlagen der Zusatzbelastung im Wind-
park Mickendorf

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

benhdhe und Blatttiefe) und dem variierenden Sonnenstand.

4.5. 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
vier mal3gebliche Schattenrezeptoren aufgenommen worden, welche zusatzlich im Lage-

plan in Abbildung 1 abgebildet werden.

Der Immissionsort ,Friedenstrale 34, Baruth/Mark” wurde im Rahmen der schattentech-
nischen Untersuchung aufgrund seiner geringen Entfernung zu den geplanten Windener-
gieanlagen zunachst in die Prufung einbezogen. Im Ergebnis der Berechnung zeigte sich
jedoch, dass dieser Standort aufgrund seiner Lage relativ zur Anlagenkonfiguration sowie
der spezifischen Geometrie des Schattenschlags keine relevante Beschattungsdauer auf-
weist. Die prognostizierte jahrliche astronomisch maximal mégliche Beschattungsdauer
liegt unterhalb der maRRgeblichen Immissionsrichtwerte. Aus diesem Grund wurde der Im-

missionsort im weiteren Verlauf der Auswertung nicht weiter betrachtet.

Die Tabelle 3 zeigt die Schattenrezeptoren mit deren Adressen und den UTM/ETRS 89-

Koordinaten (Zone 33) auf.
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ich- UTM-Koordinaten

B?‘ZU?‘I;h Adresse Ost Nord
SR-01 An der B96 2, Zossen 396.205 |5.775.461
SR-02 Friedensstralte 32, Baruth/Mark 396.116 |5.771.154
SR-03 |Trompeterhaus 1, Baruth/Mark 393.600 |5.771.385
SR-04 BAM Testareal Wasserstoffsicherheit, Baruth/Mark |392.730 |5.774.185

Tabelle 3: Immissionsorte am Standort Mickendorf

Abbildung 1: Lageplan der relevanten Schattenrezeptoren, sowie der in der Nahe be-

findlichen Zusatzbelastung (rote Symbole) im WP Muckendorf, EMD In-
ternational A/S (DK) © [3]
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Aus den Koordinaten der untersuchten Immissionsorte (I0) und der WEA der Zusatzbe-

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

Bezeichnung SR-01 SR-02 SR-03 SR-04
WEA 01 1.923 3.746 3.286 1.821
WEA 02 1.490 3.457 3.421 2.388
WEA 03 1.234 3.152 3.653 3.085
WEA 04 1.344 3.000 3.952 3.707
WEA 05 2.417 3.581 2.832 1.439
WEA 06 1.754 3.107 3.099 2.379
WEA 07 1.622 2.724 3.383 3.183
WEA 08 1.733 2.636 3.767 3.820
WEA 09 2.451 3.195 2.566 1.681
WEA 10 2.259 2.667 2.578 2.330
WEA 11 2.155 2.161 3.309 3.669
WEA 12 2.748 2.682 2.119 1.985
WEA 13 2.216 2.332 2.712 2.819
WEA 14 2.561 1.762 2.822 3.486
WEA 15 2.956 2.165 1.900 2.446
WEA 16 2.875 1.560 3.289 4.219
WEA 17 3.117 1.201 2.593 3.756
WEA 18 3.193 1.146 2.908 4111
WEA 19 3.214 1.400 3.420 4.558
WEA 20 3.389 1.563 1.690 2.988
WEA 21 2.954 1.699 2.121 2.999
WEA 22 2.568 1.785 3.239 3.943
WEA 23 3.494 1.158 1.920 3.409
WEA 24 3.800 1.516 1.326 3.071

Tabelle 4: Horizontale Abstande der Zusatzbelastung im Windpark Mickendorf zu

den untersuchten Immissionsorten (Angaben auf volle Meter gerundet)
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5) Berechnung der Schattenwurfimmissionen — astronomisch maximal mogli-

che Beschattungsdauer der Zusatzbelastung (= Gesamtbelastunq)

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.

Im Folgenden wird die maximal mdgliche jahrliche Schattenwurfdauer (Grenzwert
30 Stunden/Jahr) und maximal moégliche tagliche Schattendauer (30 Minuten/Tag) der Zu-
satzbelastung mit 24 Nordex N175/6.X STE dargestellt:

Maximal mégli- | Grenzwertiber- | Maximal mégli- | Grenzwerttiber-
Immissions- che Schatten- schreitung che Schatten- schreitung
orte dauer jahrlich 30 h/a ZB dauer taglich ZB| 30 min/d ZB
ZB [hh:mm] [hh:mm] [hh:mm] [hh:mm]
SR-01 38:51 8:51 0:33 0:03
SR-02 28:27 -- 0:29 --
SR-03 54:12 24:12 0:52 0:22
SR-04 32:06 2:06 0:28 --
Tabelle 5: Schattenwurfzeiten der Zusatzbelastung im Windpark Mickendorf; Uber-

schreitung der Grenzwerte an den Immissionsorten

Im Rahmen der Schattenwurfzeiten flhrt die WEA der Zusatzbelastung an drei Schatten-
rezeptoren zu unzulassigen Uberschreitungen mindestens eines Grenzwertes. Der jahrli-
che Grenzwert der Schattenwurfdauer wird am SR-03 um maximal 24:12 Stunden pro Jahr
uberschritten. Der tagliche Grenzwert wird um maximal 22 Minuten ebenfalls am SR-03
Uberschritten.

TTER

SULTING ENGINEERS



6.) Anlagen

Anlage A:

Anlage B:

Anlage C:

Anlage D:

Anlage E:

Anlage F:

Anlage G:
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SHADOW-Karten 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-04, Berechnungsergebnisse Stunden / Jahr,

Schattentage / Jahr und maximalen Stunden / Tag

SHADOW-Kalender Gesamtbelastung mit Darstellung der Schattenzei-

ten je Immissionsort SR-01 bis SR-04 Uber das ganze Jahr

SHADOW-Grafischer Kalender Gesamtbelastung mit Darstellung der
Schattenzeiten je Immissionsort durch die einzelnen WEA Uber das

ganze Jahr

SHADOW-Kalender pro WEA der Gesamtbelastung mit Darstellung der

Beschattungszeiten je WEA Uber das ganze Jahr

SHADOW-Grafischer Kalender pro WEA der Gesamtbelastung mit Dar-
stellung der Beschattungszeiten je WEA an den Immissionsorten uber

das ganze Jahr

Bilder der untersuchten Immissionsorte
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Anlage A: SHADOW-Karte mit Darstellung des Lageplanes und der Schattenaus-
breitung der Gesamtbelastung unterteilt in Minuten / Tag und Stunden /

Jahr (Grenzwerte)
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Lize_r:zierter Anwender:

KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

WEA VB0

(© Op

0 1

2 3 m
Karte: EMD OpenStreetMap , MaBstab 1:60.000, Mitte: UTM (north)-ETRS89 Zone: 33 Ost: 397.280 Nord: 5.776.000
A Neue WEA % Existierende WEA (s Schattenrezeptor
Hohe der Schattenkarte: PrjAss Hohenraster (German Brandenburg Elevation Model (DGM5 - 5m grid))
Zeitschritt: 3 Minuten, Schrittweite: 7 Tag(e), Kartenauflésung: 20 m, Sichtbarkeit Auflésung: 10 m, Augenhthe: 1,5 m

WindPRO 4.1.273 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.ck 06.06.2025 09:30 / 1 WlndPRD.
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Projekt: lizenzerter Anwender:
R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Karte
Berechnung: Gesamtbelastung

~ | Max. Minuten an einem Tag,
‘\\ Astron.max.mogl.

30 Minuten

WEA 22

WEA 16/

N : : o

(C) OpenStreetMap cont: enStre ributrs, ODbL
0 500 1000 1500 2000 m
Karte: EMD OpenStreetMap , MaBstab 1:34.000, Mitte: UTM (north)-ETRS89 Zone: 33 Ost: 395.543 Nord: 5.773.716
A Neue WEA X Existierende WEA & Schattenrezeptor

Hohe der Schattenkarte: PrjAss Hohenraster (German Brandenburg Elevation Model (DGM5 - 5m grid))
Zeitschritt: 3 Minuten, Schrittweite: 7 Tag(e), Kartenauflésung: 20 m, Sichtbarkeit Auflésung: 10 m, Augenhdhe: 1,5 m

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 08.06.2025 14:03 / 1 wlndPRD.

l KOTT

CONSULTING ENGINEERS



II- nm
IHH | KOTTER

CONSULTING ENGINEERS

o

Seite 18 von 70 zum Bericht R-2-2024-0214.03

Anlage B: SHADOW-Hauptergebnis mit Darstellung der Gesamtbelastung, Immis-
sionsorte SR-01 bis SR-04, Berechnungsergebnisse Stunden / Jahr,

Schattentage / Jahr und maximalen Stunden / Tag
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R-2-2024-0214

SHADOW - Hauptergebnis

Berechnung: Gesamtbelastung
Annahmen fiir Schattenwurfberechnung
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

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 téaglich 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:

DHM: PrjAss Hohenraster (German Brandenburg Elevation Model (DGM5 - §
Rasterauflésung: 1,0 m

Topograpischer Schatten berticksichtigt
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IC).OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

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

MaBstab 1:175.000
A Neue WEA X Existierende 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 01  394.516 5.774.541 50,8 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 02 395.102 5.774.459 49,1 NORDEX N175/6.X 6800 175...Ja NORDEX N175/6.X-6.800 6.800 175,00 179,0 1.893 10,8
WEA 03  395.813 5.774.291 50,0 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 04  396.437 5.774.137 55,5 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 05  394.169 5.774.159 50,0 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 06  395.107 5.774.093 50,1 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 07  395.897 5.773.869 53,0 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 08  396.526 5.773.758 54,6 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 09  394.374 5.773.832 50,4 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 10  394.976 5.773.565 50,7 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 108
WEA 11 396.293 5.773.308 56,1 NORDEX N175/6.X 6800 175..Ja NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 12 394.507 5.773.300 51,8 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 13 395.433 5.773.384 51,2 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 14 395975 5.772.910 53,9 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 15 394790 5.772.866 52,9 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 16  396.648 5.772.620 60,6 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 17  396.007 5.772.350 62,8 NORDEX N175/6.X 6800 175..Ja NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 18 396369 5.772.272 63,0 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 19  396.889 5.772.321 654 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 20  395.033 5.772.281 51,7 NORDEX N175/6.X 6800 175..Ja NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 21 395.305 5.772.647 58,0 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 22 396.460 5.772.906 57,5 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 23 395.397 5.772.062 51,9 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA 24  394.811 5.771.926 51,9 NORDEX N175/6.X 6800 175..Ja  NORDEX N175/6.X-6.800 6.800 1750 179,0 1.893 10,8
WEA VBO01 399.548 5.778.856 45,3 ENERCON E-115 3000 115.7 ..Nein ENERCON E-115-3.000 3.000 1157 1490 2.066 124
WEA VB02 399.483 5.779.222 48,3 ENERCON E-115 3000 115.7 ..Nein ENERCON E-115-3.000 3.000 1157 149,0 2.066 12,4
WEA VBO03 400.378 5.778.968 44,9 ENERCON E-115 3000 115.7 ..Nein ENERCON E-115-3.000 3.000 1157 149,00 2.066 124
WEA VB04 400.406 5.779.359 51,6 ENERCON E-115 3000 115.7 ..Nein ENERCON E-115-3.000 3.000 1157 1490 2.066 124
WEA VBO05 400.392 5.779.720 48,6 ENERCON E-115 3000 115.7 ..Nein ENERCON E-115-3.000 3.000 1157 149,0 2.066 124
WEA VB06 400.374 5.780.091 50,0 ENERCON E-115 3000 115.7 ..Nein ENERCON E-115-3.000 3.000 1157 149,0 2.066 124
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Projekt:

R-2-2024-0214

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung
Schattenrezeptor-Eingabe

Nr. Name

SR-01 SR-01, An d. B96 2, Zossen
SR-02 SR-02, FriedensstraBe 32, Baruth/Mark
SR-03 SR-03, Trompeterhaus 1, Baruth/Mark

SR-04 SR-04, BAM Testareal Wasserstoffsicherheit, Baruth/Mark

Berechnungsergebnisse
Schattenrezeptor

Nr. Name

SR-01 SR-01, An d. B96 2, Zossen
SR-02 SR-02, FriedensstraBe 32, Baruth/Mark
SR-03 SR-03, Trompeterhaus 1, Baruth/Mark

SR-04 SR-04, BAM Testareal Wasserstoffsicherheit, Baruth/Mark
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

Ost Nord Z Breite Hohe
[m] [m] [m]

396.205 5.775.46149,8 0,1 0,1
396.116 5.771.15454,7 0,1 0,1
393.600 5.771.38552,4 0,1 0,1
392.730 5.774.18550,4 0,1 0,1

Hohe Neigung Ausrichtungsmodus Augenhdhe
0.Gr.  des (V1)
Fensters 0.Gr.
[m] [°] [m]
2,0 90,0 "Gewachshaus-Modus" 2,1
2,0 90,0 "Gewachshaus-Modus" 2,1
2,0 90,0 "Gewachshaus-Modus" 21
2,0 90,0 "Gewachshaus-Modus" 2,1

astron. max. mogl. Beschattungsdauer

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name

WEA 01 NORDEX N175/6.X €800 175.0 !-!
WEA 02 NORDEX N175/6.X 6800 175.0 !-!
WEA 03 NORDEX N175/6.X 6800 175.0 !-!
WEA 04 NORDEX N175/6.X €800 175.0 !-!
WEA 05 NORDEX N175/6.X 6800 175.0 !-!
WEA 06 NORDEX N175/6.X 6800 175.0 !-!
WEA 07 NORDEX N175/6.X 6800 175.0 !-!
WEA 08 NORDEX N175/6.X 6800 175.0 !-!
WEA 09 NORDEX N175/6.X 6800 175.0 !-!
WEA 10 NORDEX N175/6.X 6800 175.0 !-!
WEA 11 NORDEX N175/6.X €800 175.0 !-!
WEA 12 NORDEX N175/6.X 6800 175.0 !-!
WEA 13 NORDEX N175/6.X 6800 175.0 !-!
WEA 14 NORDEX N175/6.X €800 175.0 !-!
WEA 15 NORDEX N175/6.X 6800 175.0 !-!
WEA 16 NORDEX N175/6.X 6800 175.0 !-!
WEA 17 NORDEX N175/6.X €800 175.0 !-!
WEA 18 NORDEX N175/6.X 6800 175.0 !-!
WEA 19 NORDEX N175/6.X 6800 175.0 !-!
WEA 20 NORDEX N175/6.X 6800 175.0 !-!
WEA 21 NORDEX N175/6.X €800 175.0 !-!
WEA 22 NORDEX N175/6.X 6800 175.0 !-!
WEA 23 NORDEX N175/6.X 6800 175.0 !-!
WEA 24 NORDEX N175/6.X 6800 175.0 !-!

NH:
NH:
NH:
NH:
NH:
NH:
NH:
NH:
NH:
NH:
NH:
NH:
NH:
NH:
NH:
NH:
NH:
NH:
NH:
NH:
NH:
NH:
NH:
NH:

WEA VBO01 ENERCON E-115 3000 115.7 !O! NH:
WEA VB02 ENERCON E-115 3000 115.7 !O! NH:
WEA VBO03 ENERCON E-115 3000 115.7 !O! NH:
WEA VB04 ENERCON E-115 3000 115.7 !O! NH:
WEA VB05 ENERCON E-115 3000 115.7 !O! NH:
WEA VB06 ENERCON E-115 3000 115.7 !O! NH:

Stunden/Jahr  Schattentage/Jahr
[h/a] [d/a]
38:51 92
28:27 67
54:12 84
32:06 102
Maximal
[tya]
179,0 m (Ges:266,5 m) (29) 9:31

179,0 m (Ges:266,5 m) (30) 21:47
179,0 m (Ges:266,5 m) (31) 0:00
179,0 m (Ges:266,5 m) (32) 0:00
179,0 m (Ges:266,5 m) (33) 13:11
179,0 m (Ges:266,5 m) (34) 17: 04
179,0 m (Ges:266,5 m) (35)
179,0 m (Ges:266,5 m) (36)
179,0 m (Ges:266,5 m) (37)
179,0 m (Ges:266,5 m) (38)
179,0 m (Ges:266,5 m) (39)
179,0 m (Ges:266,5 m) (40)
179,0 m (Ges:266,5 m) (41)
179,0 m (Ges:266,5 m) (42)
179,0 m (Ges:266,5 m) (43)
179,0 m (Ges:266,5 m) (45)
179,0 m (Ges:266,5 m) (46)
179,0 m (Ges:266,5 m) (47)
179,0 m (Ges:266,5 m) (48)
179,0 m (Ges:266,5 m) (49) 14:46
179,0 m (Ges:266,5 m) (44) 0:00
179,0 m (Ges:266,5 m) (50) 0:00
179,0 m (Ges:266,5 m) (51)  0:00
179,0 m (Ges:266,5 m) (52) 67 53
149,0 m (Ges:206,9 m) (29)
149,0 m (Ges:206,9 m) (30)
149,0 m (Ges:206,9 m) (31)
149,0 m (Ges:206,9 m) (32)
149,0 m (Ges:206,9 m) (33)
149,0 m (Ges:206,9 m) (34)

$88888588888%88%

s88888H

Max.Schattendauer/Tag
h/d]
0:33
0:29
0:52
0:28

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 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Anlage C: SHADOW-Kalender Gesamtbelastung mit Darstellung der Schattenzei-

ten je Immissionsort SR-01 bis SR-04 Uber das ganze Jahr



Projekt:

R-2-2024-0214

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor:SR-01 - SR-01, An d. B96 2, Zossen
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

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

|Januar

08:16
16:04
08:15
16:05
08:15
16:07
08:15
16:08
08:15
16:09
08:14
16:10
08:14
16:11
08:14
16:13
08:13
16:14
08:13
16:16
08:12
16:17

08:06
16:28
08:05
16:29
08:04
16:31
08:03
16:33
08:02
16:35
08:01
16:36
08:00
16:38
07:58
16:40
07:57
16:42
07:56
16:43
07:54
16:45
07:53
16:47
07:51
16:49
07:50
| 16:51

Sonnenscheinstunden | 258

astr.max.mdogl.Beschattung

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

23
23
23
23
22
21
25
29
31
33
33
33
33
31
28
24
25
26
27
27
27
28
28
29
28
28
28
27
27
26
24

840

I KOTTER

CONSULTING ENGINEERS

Seite 22 von 70 zum Bericht R-2-2024-0214.03

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

+49 5971 9710-31
Sporkmann / c.sporkmann@koetter-consulting.com

Berechnet:

06.06.2025 09:20/4.1.273

| Februar | Marz | April | Mai
14:43 (WEA 06) | 07:48 15:27 (WEA 02) | 06:55 06:44 05:38
15:06 (WEA06) | 16:53 22 15:49 (WEA 02) | 17:45 19:39 20:30
14:44 (WEA 06) | 07:47 15:28 (WEA 02) | 06:52 06:41 05:36
15:07 (WEA06) | 16:54 20 15:48 (WEA02) | 17:46 19:41 20:32
14:44 (WEA 06) | 07:45 15:29 (WEA 02) | 06:50 | 06:39 05:35
15:07 (WEA06) | 16:56 18 15:47 (WEA02) | 17:48 19:42 20:34
14:44 (WEA 06) | 07:44 15:31 (WEA 02) | 06:48 06:37 05:33
15:07 (WEA06) | 16:58 15 15:46 (WEA02) | 17:50 19:44 20:35
14:46 (WEA 06) | 07:42 15:34 (WEA 02) | 06:46 | 06:34 05:31
15:08 (WEA 06) | 17:00 9 15:43 (WEA02) | 17:52 19:46 20:37
14:46 (WEA 06) | 07:40 06:44 06:32 05:29
15:07 (WEA 06) | 17:02 17:54 19:48 20:39
14:47 (WEA 06) | 07:39 06:41 06:30 05:27
15:32 (WEA 02) | 17:04 17:55 19:49 20:40
14:48 (WEA 06) | 07:37 06:39 06:28 05:25
15:35 (WEA 02) | 17:06 17:57 19:51 20:42
14:48 (WEA 06) | 07:35 06:37 06:25 05:24
15:36 (WEA 02) | 17:07 17:59 19:53 20:44
14:50 (WEA 06) | 07:33 06:35 06:23 05:22
15:39 (WEA 02) | 17:09 18:01 19:54 20:45
14:51 (WEA 06) | 07:31 06:32 06:21 05:20
15:40 (WEA 02) | 17:11 18:02 19:56 20:47
14:52 (WEA 06) | 07:29 06:30 06:18 05:18
15:41 (WEA02) | 17:13 18:04 19:58 20:48
14:53 (WEA 06) | 07:28 06:28 06:16 05:17
15:42 (WEA02) | 17:15 18:06 20:00 20:50
14:55 (WEA 06) | 07:26 06:25 06:14 05:15
15:43 (WEA 02) | 17:17 18:08 20:01 20:52
14:58 (WEA 06) | 07:24 06:23 06:12 05:14
15:44 (WEA02) | 17:19 18:10 20:03 20:53
15:21 (WEA 02) | 07:22 06:21 06:10 05:12
15:45 (WEA 02) | 17:21 18:11 20:05 20:55
15:21 (WEA 02) | 07:20 06:18 06:07 05:11
15:46 (WEA 02) | 17:22 18:13 20:06 20:56
15:21 (WEA02) | 07:18 06:16 06:05 05:09
15:47 (WEA02) | 17:24 18:15 20:08 20:58
15:21 (WEA 02) | 07:16 06:14 06:03 05:08
15:48 (WEA02) | 17:26 18:17 20:10 20:59
15:22 (WEA 02) | 07:14 06:11 06:01 05:06
15:49 (WEA 02) | 17:28 18:18 20:12 21:01
15:21 (WEA02) | 07:12 06:09 05:59 05:05
15:48 (WEA 02) | 17:30 18:20 20:13 21:02
15:21 (WEA 02) | 07:10 06:07 05:57 05:04
15:49 (WEA 02) | 17:32 18:22 20:15 21:04
15:22 (WEA 02) | 07:08 06:05 05:55 05:02
15:50 (WEA02) | 17:34 18:23 20:17 21:05
15:21 (WEA 02) | 07:05 06:02 05:52 05:01
15:50 (WEA 02) | 17:35 18:25 20:18 21:06
15:22 (WEA 02) | 07:03 06:00 05:50 05:00
15:50 (WEA 02) | 17:37 18:27 20:20 21:08
15:22 (WEA 02) | 07:01 05:58 05:48 04:59
15:50 (WEA 02) | 17:39 18:29 20:22 21:09
15:23 (WEA 02) | 06:59 05:55 05:46 04:58
15:51 (WEA02) | 17:41 18:30 20:24 21:10
15:23 (WEA 02) | 06:57 05:53 05:44 04:57
15:50 (WEA 02) | 17:43 18:32 20:25 21:12
15:24 (WEA 02) 06:51 05:42 04:55
15:51 (WEA 02) 19:34 20:27 21:13
15:24 (WEA 02) 06:48 05:40 04:54
15:50 (WEA 02) 19:36 20:29 21:14
15:25 (WEA 02) 06:46 04:54
15:49 (WEA 02) | 11937 | | 21:15

| 277 | 367 | 416 | 486

84 I | |
Matrix ( it wie ):

Tagim Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

|Juni

04:53
21:17
04:52
21:18
04:51
21:19
04:50
21:20
04:50
21221
04:49
21:22
04:48
21:23
04:48
21:24
04:47
21:24
04:47
21:25
04:46
21:26
04:46
21:27
04:46
21:27
04:46
21:28
04:45
21:29
04:45
21:29
04:45
21:30
04:45
21:30
04:45
21:30
04:45
21:31
04:45
21:31
04:46
21:31
04:46
21:31
04:46
21:31
04:46
21:31
04:47
21:31
04:47
21:31
04:48
21:31
04:48
21:31
04:49
21:31

500

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

06.06.2025 09:32 / 1

winde
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH

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

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

Berechnung: Gesamtbelastung Schattenrezeptor:SR-01 - SR-01, An d. B96 2, Zossen
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

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

|3uli

04:50
21:31
04:50
21:30
04:51
21:30
04:52
21:30
04:53
21229
04:53
21:29
04:54
21:28
04:55
21:27
04:56
2127
04:57
21:26
04:58
21:25
04:59
21:24
05:00
21:23
05:02
21:22
05:03
21221
05:04
21:20
05:05
21:19
05:06
21:18
05:08
21:17
05:09
21:16
05:10
21:15
05:12
21:13
05:13
21:12
05:14
21:11
05:16
21:09
05:17
21:08
05:19
21:06
05:20
21:05
05:22
21:03
05:23
21:02
05:25
| 21:00

Sonnenscheinstunden | 503

astr.max.mdogl.Beschattung

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

| August

05:26

05:54
20:27
05:55
20:24
05:57
20:22
05:58
20:20
06:00
20:18
06:02
20:16
06:03
20:14
06:05
20:12
06:07
20:09
06:08
20:07
06:10
20:05
06:12
20:03
06:13
20:01
06:15
| 19:58
| 454
|

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

| SeptembejOktober |November | Dezember
06:17 07:06 07:00 07:52
19:56 18:46 16:40 15:59 33
06:18 07:08 07:02 07:53
19:54 18:44 16:38 15:58 33
06:20 07:09 07:04 07:54
19:52 18:42 16:36 15:58 31
06:21 07:11 07:06 07:56
19:49 18:39 16:34 15:57 29
06:23 07:13 07:07 07:57
19:47 18:37 16:32 15:56 26
06:25 07:14 07:09 15:04 (WEA 02) | 07:58
19:45 18:35 16:31 9 15:13(WEAO02) | 15:56 21
06:26 07:16 07:11 15:01 (WEA 02) | 08:00
19:42 18:32 16:29 15 15:16 (WEAO02) | 15:56 22
06:28 07:18 07:13 14:59 (WEA 02) | 08:01
19:40 18:30 16:27 19 15:18 (WEA 02) | 15:55 22
06:30 07:19 07:15 14:58 (WEA 02) | 08:02
19:38 18:28 16:25 21 15:19 (WEAO02) | 15:55 22
06:31 07:21 07:16 14:57 (WEA 02) | 08:03
19:35 18:26 16:224 23 15:220 (WEA02) | 15:55 23
06:33 07:23 07:18 14:57 (WEA 02) | 08:04
19:33 18:23 16:22 24 15:21 (WEAO02) | 15:55 23
06:35 07:25 07:20 14:56 (WEA 02) | 08:05
19:31 18:21 16:21 26 15:22 (WEA02) | 15:54 24
06:36 07:26 07:22 14:56 (WEA 02) | 08:06
19:28 18:19 16:19 26 15:22 (WEA02) | 15:54 24
06:38 07:28 07:24 14:56 (WEA 02) | 08:07
19:26 18:17 16:18 27 15:23 (WEA02) | 15:54 24
06:39 07:30 07:25 14:56 (WEA 02) | 08:08
19:24 18:14 16:16 28 15:24 (WEA02) | 15:54 24
06:41 07:32 07:27 14:55 (WEA 02) | 08:09
19:21 18:12 16:15 28 15:23 (WEA02) | 15:54 24
06:43 07:33 07:29 14:55 (WEA 02) | 08:10
19:19 18:10 16:13 28 15:23 (WEA02) | 15:55 25
06:44 07:35 07:31 14:55 (WEA 02) | 08:11
19:17 18:08 16:12 29 15:24 (WEA02) | 15:55 25
06:46 07:37 07:32 14:56 (WEA 02) | 08:11
19:14 18:06 16:11 28 15:24 (WEA02) | 15:55 24
06:48 | 07:39 07:34 14:56 (WEA 02) | 08:12
19:12 18:04 16:10 28 15:24 (WEAO02) | 15:56 24
06:49 07:40 07:36 14:57 (WEA 02) | 08:13
19:10 18:02 16:08 27 15:24 (WEAO02) | 15:56 24
06:51 07:42 07:37 14:58 (WEA 02) | 08:13
19:07 17:59 16:07 27 15:25 (WEA02) | 15:56 24
06:53 07:44 07:39 14:57 (WEA 02) | 08:14
19:05 17:57 16:06 27 15:24 (WEAO02) | 15:57 24
06:54 07:46 07:41 14:58 (WEA 02) | 08:14
19:03 17:55 16:05 26 15:24 (WEA02) | 15:58 24
06:56 06:47 07:42 14:59 (WEA 02) | 08:14
19:00 16:53 16:04 25 15:24 (WEAO02) | 15:58 24
06:58 06:49 07:44 15:00 (WEA 02) | 08:15
18:58 16:51 16:03 24 15:24 (WEA02) | 15:59 25
06:59 06:51 07:45 14:37 (WEA 06) | 08:15
18:55 16:49 16:02 27 15:23 (WEAO02) | 16:00 24
07:01 06:53 07:47 14:35 (WEA 06) | 08:15
18:53 16:47 16:01 31 15:23 (WEAO02) | 16:00 24
07:03 06:55 07:49 14:34 (WEA 06) | 08:15
18:51 16:45 16:00 33 15:23 (WEA02) | 16:01 24
07:04 06:57 07:50 14:33 (WEA 06) | 08:16
18:48 16:43 16:00 33 15:22 (WEAO02) | 16:02 24
06:58 08:16
| 1641 | |16:03 24
| 381 | 331 | 266 | 243
| | | 639 | 768
Matrix ( it wie ):

Minuten mit Schatten

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

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

14:33 (WEA 06)
15:22 (WEA 02)
14:32 (WEA 06)
15:21 (WEA 02)
14:32 (WEA 06)
15:20 (WEA 02)
14:32 (WEA 06)
15:19 (WEA 02)
14:32 (WEA 06)
15:18 (WEA 02)
14:32 (WEA 06)
14:53 (WEA 06)
14:33 (WEA 06)
14:55 (WEA 06)
14:33 (WEA 06)
14:55 (WEA 06)
14:33 (WEA 06)
14:55 (WEA 06)
14:33 (WEA 06)
14:56 (WEA 06)
14:33 (WEA 06)
14:56 (WEA 06)
14:33 (WEA 06)
14:57 (WEA 06)
14:33 (WEA 06)
14:57 (WEA 06)
14:34 (WEA 06)
14:58 (WEA 06)
14:34 (WEA 06)
14:58 (WEA 06)
14:35 (WEA 06)
14:59 (WEA 06)
14:35 (WEA 06)
15:00 (WEA 06)
14:36 (WEA 06)
15:01 (WEA 06)
14:36 (WEA 06)
15:00 (WEA 06)
14:37 (WEA 06)
15:01 (WEA 06)
14:38 (WEA 06)
15:02 (WEA 06)
14:38 (WEA 06)
15:02 (WEA 06)
14:38 (WEA 06)
15:02 (WEA 06)
14:39 (WEA 06)
15:03 (WEA 06)
14:39 (WEA 06)
15:03 (WEA 06)
14:39 (WEA 06)
15:04 (WEA 06)
14:40 (WEA 06)
15:04 (WEA 06)
14:41 (WEA 06)
15:05 (WEA 06)
14:42 (WEA 06)
15:06 (WEA 06)
14:41 (WEA 06)
15:05 (WEA 06)
14:42 (WEA 06)
15:06 (WEA 06)

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

06.06.2025 09:32 / 2

winde



Projekt:

R-2-2024-0214

SHADOW - Kalender

CONSULTING ENGINEERS

IKﬁTTER

Seite 24 von 70 zum Bericht R-2-2024-0214.03

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

+49 5971 9710-31
Sporkmann / c.sporkmann@koetter-consulting.com

Berechnet:

06.06.2025 09:20/4.1.273

Berechnung: Gesamtbelastung Schattenrezeptor:SR-02 - SR-02, FriedensstraBe 32, Baruth/Mark
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

|Januar |Februar |Mérz

1]08:15 | 07:48
16:05 | 16:53
2] 08:15 | 07:47
16:06 16:55
3]08:15 | 07:45
16:07 | 16:56
4| 08:15 | 07:43
16:08 | 16:58
08:15 07:42
16:09 17:00
6] 08:14 07:40
16:10 | 17:02
7]08:14 | 07:38
16:12 | 17:04
8] 08:13 07:37
16:13 17:06
9] 08:13 | 07:35
16:14 | 17:08
10| 08:12 | 07:33
16:16 | 17:09
11] 08:12 07:31
6:17 | 17:11
12| 08:11 | 07:29
16:19 | 17:13
13| 08:11 | 07:27
16:20 | 17:15
14 08:10 07:26
22 [ 17:17
15 08:09 | 07:24
16:23 | 17:19
16| 08:08 07:22
16:25 17:21
17| 08:07 07:20
16:26 | 17:23
18| 08:06 | 07:18
16:28 | 17:24
19 08:05 07:16
16:30 17:26
20 08:04 07:14
6:31 | 17:28
21]08:03 | 07:12
16:33 17:30
22| 08:02 07:10
6:35 17:32
23] 08:01 | 07:07
6:36 | 17:34
241 08:00 | 07:05
6:38 17:35
25| 07:58 07:03
16:40 | 17:37
26| 07:57 | 07:01
16:42 | 17:39
27| 07:56 | 06:59
16:44 | 17:41
28 07:54 06:57
16:45 | 17:43
29| 07:53
16:47
30| 07:51
16:49
31| 07:50
16:51
Sonnenscheinstunden| 258 277
astr.max. mdgl.Beschattund

Tabellen-Layout: Die Daten fiir jeden Tag sind in

06:55
17:45

1April

06:44
19:39

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

|Mai 13uli | August

05:38 20:10 (WEA 24) 04:50 20:15 (WEA 24) 05:26 06:17 07:06
20:30 27 20:37 (WEA 24)) 21:30 4 (WEA 24) 20:58 19:56 18:46
05:37 20:09 (WEA 24] 04:50 06:18 | 07:08
20:32 28 20:37 (WEA 24) 21:30 19:54 | 18:44
05:35 20:09 (WEA 24] 04:51 06:20 | 07:09
20:34 28 20:37 (WEA 24)) 21:30 19:51 18:42
05:33 20:10 (WEA 24) 04:52 06:21 07:11
20:35 28 20 38 (WEA 24)) 21:29 19:49 18:39
05:31 :09 (WEA 24] 04:53 06:23 | 07:13
20:37 29 5038 (WEA 24) 21:29 19347 | 18:37
05:29 20:10 (WEA 24) 04:54 06:25 | 07:14
20:39 28 20:38 (WEA 24)21:28 2 19:45 18:35
05:27 20:10 (WEA 24]) 04:54 06:26 07:16
20:40 28 20:38 (WEA 24)21:28 2 19:42 18:32
05125 20:10 (WEA 24] 04:55 06:28 | 07:18
20:42 29 20:39 (WEA 24)21:27 28 20:44 (WEA 24)20:46 | 19:40 | 18:30
05:24 20:10 (WEA 24) 04:56 20:16 (WEA 24) 05:39 06:30 07:19
20:44 28 20:38 (WEA 24)21:26 28 20:44 (WEA 24) 20:44 19:38 18:28
05:22 20:10 (WEA 24] 04:57 20:17 (WEA 24 o 06:31 07:21
20:45 29 20:39 (WEA 24 21:26 19:35 18:26
05:20 20:11 (WEA 24) 04:58 06:33 | 07:23
20:47 28 20:39 (WEA 24)21:25 19:33 | 18:23
05:19 0:10 (WEA 24]) 04:59 06:35 07:25
20:48 29 20:39 (WEA 24 21:24 19:31 18:21
05:17 20:11 (WEA 24) 05:01 06:36 07:26
20:50 28 20:39 (WEA 24 21:23 B 19:28 18:19
05:15 20:11 (WEA 24] 05:02 zo 18 (WEA 24] 05:47 | 06:38 | 07:28
20351 29 20:40 (WEA 24)21:22 26 zo 44 (WEA24) 20135 | 19:26 | 18:17
05:14 20:11 (WEA 24) 05:03 06:39 07:30
20:53 29 20:40 (WEA 24) 21:21 Zﬁ 19:24 18:14
05:12 20:12 (WEA 24) 05:04 06:41 07:32
20:55 28 20:40 (WEA 24)21:20 24 19:21 | 18:12
0511 20:12 (WEA 24] 05:05 06:43 | 07:33
20:56 28 20:40 (WEA 24)21:19 24 19:19 18:10
05:09 20:12 (WEA 24} 05:07 H 06:44 07:35
20:58 28 20:40 (WEA 24)21:18 23 20 43 (WEA 24)) 20:26 19:17 18:08
05:08 20 19 (WEA 24 20:12 (WEA 24) 05:08 20:21 (WEA 24] 05:55 06:46 07:37
20:59 29 20:41 (WEA24)21:17 22 20:43 (WEA 24)20:24 | 19:14 | 18:06
05:06 20:12 (WEA 24] 05:09 20:21 (WEA 24] 05:57 | 06:48 | 07:39
21:01 29 20:41 (WEA 24)21:16 21 20:42 (WEA 24) 20:22 19:12 18:04
05:05 20:12 (WEA 24) 05:11 2 (WEA 24) 05:59 06:49 07:40
21:02 29 20:41 (WEA 24)21:14 19 20:41 (WEA 24) 20:20 19:10 18:02
05:04 0:13 (WEA 24] 05:12 20:24 (WEA 24] 06:00 | 06:51 | 07:42
21103 29 20:42 (WEA24)21:13 16 20:40 (WEA 24)20:18 | 19:07 | 1800
05:02 20:13 (WEA 24) 05:13 06:53 07:44
21:05 29 20:42 (WEA 24)21:12 14 19:05 17:57
05:01 20:13 (WEA 24] 05:15 20 27 (WEA 24) 06:03 06:54 07:46
21:06 28 20:41 (WEA 24)21:11 10 20:37 (WEA 24 20:14 19:03 17:55
05:00 20:14 (WEA 24] 05:16 06:05 | 06:56 | 06:47
21:08 28 20:42 (WEA 24) 21:09 20:12 [ 19:00 | 16:53
04:59 20:14 (WEA 24) 05:18 06:07 06:58 06:49
21:09 28 20:42 (WEA 24)) 21:08 20:09 18:58 16:51
04:58 20:14 (WEA 24] 05:19 06:08 06:59 06:51
21:10 28 20:42 (WEA 24)) 21:06 20:07 18:55 16:49
04:57 20:14 (WEA 24] 05:20 06:10 [ 07:01 | 06:53
21:1 29 20:43 (WEA 24) 21:05 20:05 | 18:53 | 16:47
04:56 20:14 (WEA 24] 05:22 06:12 07:03 06:55
21:13 28 20:42 (WEA 24 21:03 20:03 18:51 16:45
04:55 20:15 (WEA 24) 05:23 06:13 [ 07:04 | 0656
21:14 28 20:43 (WEA 24)21:02 20:00 |[18:49 | 16:43
04:54 09 (WEA 24 05:25 06:15 06:58
21:15 27 20:36 (WEA 24| 21:00 19:58 16:42

486 500 503 454 381 331

268 851 588
Matrix wi ( it wie jahr):

Minuten mit Schatten

Zeitpunkt (SS5:MM) Schattenanfang

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenende

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

06.06.2025 09:32 / 3

07:00 | 07:51
16140 | 15:59
07:02 | 07:53
16:38 | 15:58
07:04 | 07:54
16:36 | 15:58
07:05 | 07:56
16:34 | 15:57
07:07 | 07:57
16132 | 15:57
07:09 | 07:58
16:31 | 15:56
07:11 | 07:59
16:29 | 15:56
07:13 | 08:01
16:27 | 15:55
07:14 | 08:02
16:26 | 15:55
07:16 | 08:03
16:24 | 15:55
07:18 | 08:04
16:22 | 15:55
07:20 | 08:05
16:21 | 15:55
07:22 | 08:06
16:19 | 15:55
07:23 | 08:07
16:18 | 15:55
07:25 | 08:08
16:16 | 15:55
07:27 | 08:09
16:15 | 15:55
07:29 | 08:10
16:14 | 15:55
07:30 | 08:10
16:12 | 15:55
07:32 | 08:11
16:11 | 15:55
07:34 | 08:12
16:10 | 15:56
07:36 | 08:12
16:09 | 15:56
07:37 | 08:13
16:07 | 15:57
07:39 | 08:13
16:06 | 1557
07:40 | 08:14
16:05 | 15:58
07:42 | 08:14
16:04 | 15:58
07:44 | 08:15
16:03 | 15:59
07:45 | 08:15
16:02 | 16:00
07:47 | 08:15
16:01 | 16:01
07:48 | 08:15
16:01 | 16:01
07:50 | 08:15
16:00 | 16:02
08:15

16:03

266 243

windes



Projekt:

R-2-2024-0214

SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor:SR-03 - SR-03, Trompeterhaus 1, Baruth/Mark
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

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

|Januar

08:16
16:05
08:15
16:06
08:15
16:07
08:15
16:08
08:15
16:09
08:14
16:10
08:14
16:12
08:14
16:13
08:13
16:14
08:13
16:16
08:12
16:17

08:04
16:31
08:03
16:33
08:02
16:35
08:01
16:37
08:00
16:38
07:58
16:40
07:57
16:42
07:56
16:44
07:54
16:45
07:53
16:47
07:51
16:49
07:50
| 16:51

Sonnenscheinstunden | 258

astr.max.mogl.Beschattung

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

| Februar

07:48
16:53
07:47
16:55
07:45
16:57
07:44
16:58
07:42
17:00
07:40
17:02
07:39
17:04
07:37
17:06
07:35
17:08
07:33
17:10
07:31
17:11
07:30
17:13
07:28
17:15
07:26
17:17
07:24
17:19
07:22
17:21
07:20
17:23
07:18
17:25
07:16
17:26
07:14
17:28
07:12
17:30
07:10
17:32
07:08
17:34
07:05
17:36
07:03
17:37
07:01
17:39
06:59
17:41
06:57
17:43

|
| 277

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

KOTTER

CONSULTING ENGINEERS

Seite 25 von 70 zum Bericht R-2-2024-0214.03

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH

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

Sporkmann / c.sporkmann@koetter-consulting.com

Berechnet:

06.06.2025 09:20/4.1.273

|Marz | April | Mai |Juni
06:55 06:44 05:39 04:53
17:45 19:39 20:30 21:17 45
06:53 06:41 05:37 04:52
17:47 19:41 20:32 21:18 46
06:50 06:39 05:35 04:51
17:48 19:43 20:34 21:19 47
06:48 06:37 05:33 04:51
17:50 19:44 20:35 21:20 48
06:46 06:35 05:31 04:50
17:52 19:46 20:37 21:21 50
06:44 06:32 05:29 04:49
17:54 19:48 20:39 21:22 49
06:41 06:30 05:27 04:49
17:56 19:49 20:40 21:23 50
06:39 06:28 05:26 04:48
17:57 19:51 20:42 21:24 50
06:37 06:25 05:24 04:48
17:59 19:53 20:44 21:24 51
06:35 06:23 05:22 04:47
18:01 19:55 20:45 21:25 50
06:32 06:21 05:20 05:53 (WEA 24) | 04:47
18:03 19:56 20:47 11 06:04 (WEA 24) | 21:26 50
06:30 06:19 05:19 05:51 (WEA 24) | 04:46
18:04 19:58 20:48 16 06:07 (WEA 24) | 21:27 52
06:28 06:16 05:17 05:49 (WEA 24) | 04:46
18:06 20:00 20:50 19 06:08 (WEA 24) | 21:27 50
06:26 06:14 05:16 05:48 (WEA 24) | 04:46
18:08 20:01 20:52 22 06:10 (WEA24) | 21:28 51
06:23 06:12 05:14 05:47 (WEA 24) | 04:46
18:10 20:03 20:53 23 06:10 (WEA24) | 21:29 50
06:21 06:10 05:12 05:46 (WEA 24) | 04:46
18:11 20:05 20:55 26 06:12 (WEA24) | 21:29 50
06:19 06:08 05:11 05:45 (WEA 24) | 04:46
18:13 20:07 20:56 27 06:12 (WEA24) | 21:30 51
06:16 06:05 05:09 05:45 (WEA 24) | 04:46
18:15 20:08 20:58 28 06:13 (WEA24) | 21:30 51
06:14 06:03 05:08 05:45 (WEA 24) | 04:46
18:17 20:10 20:59 28 06:13 (WEA24) | 21:30 50
06:12 06:01 05:07 05:44 (WEA 24) | 04:46
18:18 20:12 21:.01 30 06:14 (WEA24) | 21:31 50
06:09 05:59 05:05 05:43 (WEA 24) | 04:46
18:20 20:13 21:02 31 06:14 (WEA24) | 21:31 50
06:07 05:57 05:04 05:43 (WEA 24) | 04:46
18:22 20:15 21:04 31 06:14 (WEA 24) | 21:31 50
06:05 05:55 05:03 05:43 (WEA 24) | 04:46
18:24 20:17 21:05 32 06:15(WEA24) | 21:31 50
06:02 05:53 05:01 05:43 (WEA 24) | 04:46
18:25 20:18 21:06 32 06:15(WEA24) | 21:31 50
06:00 05:51 05:00 05:43 (WEA 24) | 04:47
18:27 20:20 21:08 32 06:15(WEA24) | 21:31 51
05:58 05:49 04:59 05:43 (WEA 24) | 04:47
18:29 20:22 21:09 32 06:15(WEA24) | 21:31 51
05:55 05:47 04:58 05:43 (WEA 24) | 04:48
18:30 20:24 21:10 33 06:16 (WEA24) | 21:31 50
05:53 05:45 04:57 05:43 (WEA 24) | 04:48
18:32 20:25 21:12 33 06:16 (WEA24) | 21:31 51
06:51 05:43 04:56 05:43 (WEA 24) | 04:49
19:34 20:27 21:13 33 06:16 (WEA24) | 21:31 50
06:48 05:41 04:55 05:24 (WEA 20) | 04:49
19:36 20:29 21:14 39 06:15(WEA24) | 21:31 51
06:46 04:54 05:22 (WEA 20)

11937 | |21:15 42 06:15 (WEA 24) |

| 367 | 416 | 486 | 500

| | | 600 | 1495

Matrix ( it wie jahr):

Minuten mit Schatten

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

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

05:22 (WEA 20)
06:16 (WEA 24)
05:21 (WEA 20)
06:16 (WEA 24)
05:20 (WEA 20)
06:15 (WEA 24)
05:20 (WEA 20)
06:16 (WEA 24)
05:19 (WEA 20)
06:16 (WEA 24)
05:20 (WEA 20)
06:16 (WEA 24)
05:19 (WEA 20)
06:16 (WEA 24)
05:19 (WEA 20)
06:16 (WEA 24)
05:19 (WEA 20)
06:16 (WEA 24)
05:19 (WEA 20)
06:16 (WEA 24)
05:19 (WEA 20)
06:16 (WEA 24)
05:18 (WEA 20)
06:16 (WEA 24)
05:19 (WEA 20)
06:16 (WEA 24)
05:19 (WEA 20)
06:16 (WEA 24)
05:19 (WEA 20)
06:16 (WEA 24)
05:19 (WEA 20)
06:16 (WEA 24)
05:19 (WEA 20)
06:16 (WEA 24)
05:19 (WEA 20)
06:17 (WEA 24)
05:20 (WEA 20)
06:17 (WEA 24)
05:20 (WEA 20)
06:17 (WEA 24)
05:20 (WEA 20)
06:17 (WEA 24)
05:21 (WEA 20)
06:18 (WEA 24)
05:21 (WEA 20)
06:18 (WEA 24)
05:21 (WEA 20)
06:18 (WEA 24)
05:21 (WEA 20)
06:18 (WEA 24)
05:21 (WEA 20)
06:18 (WEA 24)
05:22 (WEA 20)
06:19 (WEA 24)
05:22 (WEA 20)
06:19 (WEA 24)
05:23 (WEA 20)
06:20 (WEA 24)
05:22 (WEA 20)
06:20 (WEA 24)

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

06.06.2025 09:32 / 4

winde



Projekt:

R-2-2024-0214

SHADOW - Kalender

I KOTTER

CONSULTING ENGINEERS

Seite 26 von 70 zum Bericht R-2-2024-0214.03

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

+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

Berechnung: Gesamtbelastung Schattenrezeptor:SR-03 - SR-03, Trompeterhaus 1, Baruth/Mark

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

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

|3uli

04:50
21:31
04:51
21:30
04:51
21:30
04:52
2129
04:53
21229
04:54
21:28
04:55
21:28
04:56
21:27
04:57
2127
04:58
21:26
04:59
21:25
05:00
21:24
05:01
21:23
05:02
21:22
05:03
21221
05:04
21:20
05:05
21:19
05:07
21:18
05:08
21:17
05:09
21:16
05:11
21:15
05:12
21:13
05:13
21:12
05:15
21:11
05:16
21:09
05:18
21:08
05:19
21:06
05:21
21:05
05:22
21:03
05:24
21:02
05:25
| 21:00

Sonnenscheinstunden| 503

astr.max.mdogl.Beschattung

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

50
51
50
50
50
49
48
48
48
46
44
43
40
34
32
32
32
32
32
31
31
31
30
29
29
28
26
25
23
21
18

1133

05:23 (WEA 20)
06:20 (WEA 24)
05:23 (WEA 20)
06:20 (WEA 24)
05:24 (WEA 20)
06:21 (WEA 24)
05:24 (WEA 20)
06:21 (WEA 24)
05:25 (WEA 20)
06:22 (WEA 24)
05:26 (WEA 20)
06:22 (WEA 24)
05:26 (WEA 20)
06:22 (WEA 24)
05:26 (WEA 20)
06:22 (WEA 24)
05:27 (WEA 20)
06:23 (WEA 24)
05:28 (WEA 20)
06:23 (WEA 24)
05:29 (WEA 20)
06:23 (WEA 24)
05:30 (WEA 20)
06:24 (WEA 24)
05:32 (WEA 20)
06:24 (WEA 24)
05:35 (WEA 20)
06:24 (WEA 24)
05:52 (WEA 24)
06:24 (WEA 24)
05:53 (WEA 24)
06:25 (WEA 24)
05:53 (WEA 24)
06:25 (WEA 24)
05:53 (WEA 24)
06:25 (WEA 24)
05:53 (WEA 24)
06:25 (WEA 24)
05:53 (WEA 24)
06:24 (WEA 24)
05:54 (WEA 24)
06:25 (WEA 24)
05:54 (WEA 24)
06:25 (WEA 24)
05:54 (WEA 24)
06:24 (WEA 24)
05:54 (WEA 24)
06:23 (WEA 24)
05:55 (WEA 24)
06:24 (WEA 24)
05:55 (WEA 24)
06:23 (WEA 24)
05:57 (WEA 24)
06:23 (WEA 24)
05:57 (WEA 24)
06:22 (WEA 24)
05:57 (WEA 24)
06:20 (WEA 24)
05:59 (WEA 24)
06:20 (WEA 24)
06:00 (WEA 24)
06:18 (WEA 24) |

| August Oktober | ber| D b
05:27 06:02 (WEA 24) | 06:17 07:06 07:00 07:51
20:59 15  06:17 (WEA 24) | 19:56 18:46 16:40 15:59
05:28 06:05 (WEA 24) | 06:18 07:08 07:02 07:53
20:57 9 06:14 (WEA 24) | 19:54 18:44 16:38 15:58
05:30 06:20 07:09 07:04 07:54
20:55 19:52 18:42 16:36 15:58
05:31 06:22 07:11 07:06 07:56
20:53 19:49 18:39 16:34 15:57
05:33 06:23 07:13 07:07 07:57
20:52 19:47 18:37 16:33 15:57
05:34 06:25 07:14 07:09 07:58
20:50 19:45 18:35 16:31 15:56
05:36 06:27 07:16 07:11 08:00
20:48 19:42 18:33 16:29 15:56
05:38 06:28 07:18 07:13 08:01
20:46 19:40 18:30 16:27 15:56
05:39 06:30 07:20 07:15 08:02
20:44 19:38 18:28 16:26 15:55
05:41 06:31 07:21 07:16 08:03
20:42 19:35 18:26 16:24 15:55
05:42 06:33 07:23 07:18 08:04
20:41 19:33 18:23 16:23 15:55
05:44 06:35 07:25 07:20 08:05
20:39 19:31 18:21 16:21 15:55
05:46 06:36 07:26 07:22 08:06
20:37 19:28 18:19 16:19 15:55
05:47 06:38 07:28 07:24 08:07
20:35 19:26 18:17 16:18 15:55
05:49 06:40 07:30 07:25 08:08
20:33 19:24 18:15 16:17 15:55
05:51 06:41 07:32 07:27 08:09
20:31 19:21 18:12 16:15 15:55
05:52 06:43 07:33 07:29 08:10
20:29 19:19 18:10 16:14 15:55
05:54 06:45 07:35 07:31 08:11
20:27 19:17 18:08 16:12 15:55
05:55 06:46 07:37 07:32 08:11
20:24 19:14 18:06 16:11 15:56
05:57 06:48 07:39 07:34 08:12
20:22 19:12 18:04 16:10 15:56
05:59 06:49 07:40 07:36 08:13
20:20 19:10 18:02 16:09 15:56
06:00 06:51 07:42 07:37 08:13
20:18 19:07 18:00 16:07 15:57
06:02 06:53 07:44 07:39 08:14
20:16 19:05 17:58 16:06 15:57
06:04 06:54 07:46 07:41 08:14
20:14 19:03 17:56 16:05 15:58
06:05 06:56 06:48 07:42 08:14
20:12 19:00 16:53 16:04 15:59
06:07 06:58 06:49 07:44 08:15
20:09 18:58 16:51 16:03 15:59
06:09 06:59 06:51 07:45 08:15
20:07 18:56 16:49 16:02 16:00
06:10 07:01 06:53 07:47 08:15
20:05 18:53 16:48 16:01 16:01
06:12 07:03 06:55 07:49 08:15
20:03 18:51 16:46 16:01 16:02
06:13 07:04 06:57 07:50 08:15
20:01 18:49 16:44 16:00 16:02
06:15 06:58 08:15
19:58 | | 16142 | | 16:03

454 | 381 | 331 | 266 | 243
| 24 I | | |
Matrix ( it wie ):

Tagim Monat  Sonnenaufgang (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

06.06.2025 09:32 / 5

winde




Projekt:

R-2-2024-0214

SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor:SR-04 - SR-04, BAM Testareal Wasserstoffsicherheit, Baruth/Mark
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

KOTTER

CONSULTING ENGINEERS

Seite 27 von 70 zum Bericht R-2-2024-0214.03

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

08:16
16:05
08:16
16:06
08:15
16:07
08:15
16:08
08:15
16:09
08:15
16:10
08:14
16:12
08:14
16:13
08:13
16:14
08:13
16:16
08:12
16:17

08:04
16:31
08:03
16:33
08:02
16:35
08:01
16:37
08:00
16:38
07:59
16:40
07:57
16:42
07:56
16:44
07:55
16:45
07:53
16:47
07:52
16:49
07:50
| 16:51

Sonnenscheinstunden | 258

astr.max.mdogl.Beschattung

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

| Februar

07:49

|
| 277

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

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH

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

Sporkmann / c.sporkmann@koetter-consulting.com

Berechnet:

06.06.2025 09:20/4.1.273

|Marz | April | Mai
06:55 06:44 07:13 (WEA 05) | 05:39
17:45 19:39 27  07:40 (WEA05) | 20:31
06:53 06:41 07:13 (WEA 05) | 05:37
17:47 19:41 27  07:40 (WEA05) | 20:32
06:50 06:39 07:12 (WEA 05) | 05:35
17:48 19:43 28 07:40 (WEA05) | 20:34
06:48 06:37 07:12 (WEA 05) | 05:33
17:50 19:44 28 07:40 (WEA05) | 20:36
06:46 06:35 07:11 (WEA 05) | 05:31
17:52 1946 28 07:39 (WEA05) | 20:37
06:44 06:32 07:12 (WEA 05) | 05:29
17:54 19:48 27 07:39 (WEAO05) | 20:39
06:42 06:30 07:12 (WEA 05) | 05:27
17:56 1949 26 07:38 (WEAO05) | 20:41
06:39 06:28 07:13 (WEA 05) | 05:26
17:57 19:51 24 07:37 (WEA05) | 20:42
06:37 07:01 (WEA 09) | 06:25 07:13 (WEA 05) | 05:24
17:59 11 07:12 (WEA09) | 19:53 22 07:35(WEAO05) | 20:44
06:35 06:58 (WEA 09) | 06:23 07:14 (WEA 05) | 05:22
18:01 16 07:14 (WEA09) | 19:55 20 07:34 (WEA05) | 20:45
06:32 06:56 (WEA 09) | 06:21 07:15 (WEA 05) | 05:20
18:03 18  07:14 (WEA09) | 19:56 17 07:32 (WEA05) | 20:47
06:30 06:55 (WEA 09) | 06:19 07:17 (WEA 05) | 05:19
18:04 21 07:16 (WEAQ9) | 19:58 13 07:30 (WEA05) | 20:49
06:28 06:54 (WEA 09) | 06:16 07:21 (WEA 05) | 05:17
18:06 22 07:16 (WEA09) | 20:00 3 07:24 (WEA05) | 20:50
06:26 06:53 (WEA 09) | 06:14 06:37 (WEA 01) | 05:15
18:08 23 07:16 (WEA09) | 20:02 6 06:43 (WEAO01) | 20:52
06:23 06:53 (WEA 09) | 06:12 06:35 (WEA 01) | 05:14
18:10 23 07:16 (WEA09) | 20:03 11 06:46 (WEA01) | 20:53
06:21 06:53 (WEA 09) | 06:10 06:33 (WEA 01) | 05:12
18:11 23 07:16 (WEA09) | 20:05 15 06:48 (WEA01) | 20:55
06:19 06:52 (WEA 09) | 06:08 06:31 (WEA01) | 05:11
18:13 23 07:15 (WEA09) | 20:07 18 06:49 (WEA01) | 20:56
06:16 06:52 (WEA 09) | 06:05 06:30 (WEA 01) | 05:09
18:15 23 07:15 (WEA09) | 20:08 20 06:50 (WEA01) | 20:58
06:14 06:53 (WEA 09) | 06:03 06:29 (WEA 01) | 05:08
18:17 21 07:14(WEAOQ9) | 20:10 21  06:50 (WEA 01) | 20:59
06:12 06:53 (WEA 09) | 06:01 06:28 (WEA 01) | 05:07
18:18 19  07:12(WEA09) | 20:12 22 06:50 (WEA01) | 21:01
06:09 06:54 (WEA 09) | 05:59 06:27 (WEA 01) | 05:05
18:20 17 07:11 (WEA09) | 20:13 22 06:49 (WEAO01) | 21:02
06:07 06:56 (WEA 09) | 05:57 06:27 (WEA 01) | 05:04
18:22 13 07:09 (WEA09) | 20:15 22 06:49 (WEAO1) | 21:04
06:05 06:59 (WEA 09) | 05:55 06:27 (WEA 01) | 05:03
18:24 5 07:04 (WEAQ9) | 20:17 22 06:49 (WEA01) | 21:05
06:02 05:53 06:27 (WEA 01) | 05:01
18:25 20:19 21 06:48 (WEAO01) | 21:07
06:00 05:51 06:27 (WEA 01) | 05:00
18:27 20:20 20 06:47 (WEAO1) | 21:08
05:58 06:27 (WEA 05) | 05:49 06:28 (WEA 01) | 04:59
18:29 3 06:30 (WEA05) | 20:22 19 06:47 (WEAO01) | 21:09
05:55 06:22 (WEA 05) | 05:47 06:29 (WEA 01) | 04:58
18:31 13 06:35 (WEA05) | 20:24 17 06:46 (WEA01) | 21:11
05:53 06:19 (WEA 05) | 05:45 06:30 (WEA 01) | 04:57
18:32 18  06:37 (WEA05) | 20:25 15  06:45 (WEAO01) | 21:12
06:51 07:17 (WEA 05) | 05:43 06:32 (WEA 01) | 04:56
19:34 21 07:38 (WEA05) | 20:27 11 06:43 (WEAO1) | 21:13
06:48 07:16 (WEA 05) | 05:41 06:36 (WEA 01) | 04:55
19:36 23 07:39 (WEA05) | 20:29 2 06:38 (WEAO1) | 21:14
06:46 07:15 (WEA 05) 04:54
119:37 25  07:40 (WEAO5) | | 21:16
| 367 | 416 | 486
| 381 574 |
Matrix wi ( it wie jahr):

Minuten mit Schatten

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

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| Juni

04:53
21:17
04:52
21:18
04:51
21:19
04:51
21:20
04:50
21:21
04:49
21:22
04:49
21:23
04:48
21:24
04:48
21:25
04:47
21:25
04:47
21:26
04:46
21:27

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

06.06.2025 09:32 / 6

winde



Projekt:

R-2-2024-0214

SHADOW - Kalender

KOTTER

CONSULTING ENGINEERS

Seite 28 von 70 zum Bericht R-2-2024-0214.03

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

+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

Berechnung: Gesamtbelastung Schattenrezeptor:SR-04 - SR-04, BAM Testareal Wasserstoffsicherheit, Baruth/Mark
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

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

|3uli

04:50
21:31
04:50
21:30
04:51
21:30
04:52
21:30
04:53
21229
04:54
2129
04:55
21:28
04:55
21:27
04:56
2127
04:57
21:26
04:58
21:25
05:00
21:24
05:01
21:23
05:02
21:23
05:03
21:22
05:04
21:21
05:05
21:19
05:07
21:18
05:08
21:17
05:09
21:16
05:11
21:15
05:12
21:14
05:13
21:12
05:15
21:11
05:16
21:09
05:18
21:08
05:19
21:07
05:21
21:05
05:22
21:03
05:24
21:02
05:25
| 21:00

Sonnenscheinstunden| 503

astr.max.mdgl.Beschattung

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

| August

05:27

05:54
20:27
05:55
20:25
05:57
20:23
05:59
20:20
06:00
20:18
06:02
20:16
06:04
20:14
06:05
20:12
06:07
20:10
06:09
20:07
06:10
20:05
06:12
20:03
06:13
20:01
06:15
| 19:58
| 454
|

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

20

22

22

23

22

22

21

20

18

14

11

4

5

13

305

06:42 (WEA 01)
06:47 (WEA 01)
06:39 (WEA 01)
06:51 (WEA 01)
06:38 (WEA 01)
06:53 (WEA 01)
06:36 (WEA 01)
06:53 (WEA 01)
06:35 (WEA 01)
06:54 (WEA 01)
06:34 (WEA 01)
06:54 (WEA 01)
06:33 (WEA 01)
06:55 (WEA 01)
06:32 (WEA 01)
06:54 (WEA 01)
06:32 (WEA 01)
06:55 (WEA 01)
06:32 (WEA 01)
06:54 (WEA 01)
06:32 (WEA 01)
06:54 (WEA 01)
06:32 (WEA 01)
06:53 (WEA 01)
06:32 (WEA 01)
06:52 (WEA 01)
06:34 (WEA 01)
06:52 (WEA 01)
06:35 (WEA 01)
06:49 (WEA 01)
06:37 (WEA 01)
06:48 (WEA 01)
06:39 (WEA 01)
06:43 (WEA 01)
07:21 (WEA 05)
07:26 (WEA 05)
07:16 (WEA 05)
07:29 (WEA 05)

Matrix

| September
06:17
19:56 17
06:18
19:54 20
06:20
19:52 22
06:22
19:49 24
06:23
19:47 26
06:25
19:45 27
06:27
19:43 27
06:28
19:40 27
06:30
19:38 27
06:31
19:36 27
06:33
19:33 27
06:35
19:31 25
06:36
19:29 24
06:38
19:26 21
06:40
19:24 18
06:41
19:22 14
06:43
19:19 7
06:45
19:17
06:46
19:14
06:48
19:12
06:49
19:10 11
06:51
19:07 16
06:53
19:05 18
06:54
19:03 21
06:56
19:00 22
06:58
18:58 23
06:59
18:56 24
07:01
18:53 24
07:03
18:51 24
07:04
18:49 22
381
585

07:14 (WEA 05)
07:31 (WEA 05)
07:13 (WEA 05)
07:33 (WEA 05)
07:11 (WEA 05)
07:33 (WEA 05)
07:10 (WEA 05)
07:34 (WEA 05)
07:08 (WEA 05)
07:34 (WEA 05)
07:08 (WEA 05)
07:35 (WEA 05)
07:07 (WEA 05)
07:34 (WEA 05)
07:07 (WEA 05)
07:34 (WEA 05)
07:07 (WEA 05)
07:34 (WEA 05)
07:06 (WEA 05)
07:33 (WEA 05)
07:06 (WEA 05)
07:33 (WEA 05)
07:06 (WEA 05)
07:31 (WEA 05)
07:07 (WEA 05)
07:31 (WEA 05)
07:07 (WEA 05)
07:28 (WEA 05)
07:09 (WEA 05)
07:27 (WEA 05)
07:11 (WEA 05)
07:25 (WEA 05)
07:13 (WEA 05)
07:20 (WEA 05)

07:43 (WEA 09)
07:54 (WEA 09)
07:39 (WEA 09)
07:55 (WEA 09)
07:38 (WEA 09)
07:56 (WEA 09)
07:37 (WEA 09)
07:58 (WEA 09)
07:35 (WEA 09)
07:57 (WEA 09)
07:35 (WEA 09)
07:58 (WEA 09)
07:34 (WEA 09)
07:58 (WEA 09)
07:33 (WEA 09)
07:57 (WEA 09)
07:33 (WEA 09)
07:57 (WEA 09)
07:34 (WEA 09)
07:56 (WEA 09)

it wie

| Oktober

07:06
18:46
07:08
18:44
07:09
18:42
07:11
18:39
07:13
18:37
07:15
18:35
07:16
18:33
07:18
18:30
07:20
18:28
07:21
18:26
07:23
18:24
07:25
18:21
07:27
18:19
07:28
18:17
07:30
18:15
07:32
18:12
07:33
18:10
07:35
18:08
07:37
18:06
07:39
18:04
07:41
18:02
07:42
18:00
07:44
17:58
07:46
17:56
06:48
16:53
06:49
16:51
06:51
16:49
06:53
16:47
06:55
16:46
06:57
16:44
06:58
16:42
331

22

20

81

Minuten mit Schatten

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

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

):

07:33 (WEA 09)
07:55 (WEA 09)
07:34 (WEA 09)
07:54 (WEA 09)
07:35 (WEA 09)
07:53 (WEA 09)
07:37 (WEA 09)
07:51 (WEA 09)
07:39 (WEA 09)
07:46 (WEA 09)

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

06.06.2025 09:32 / 7

winde

| November] Dezember

07:00 07:52
16:40 15:59
07:02 07:53
16:38 15:58
07:04 07:54
16:36 15:58
07:06 07:56
16:34 15:57
07:08 07:57
16:33 15:57
07:09 07:59
16:31 15:56
07:11 08:00
16:29 15:56
07:13 08:01
16:27 15:55
07:15 08:02
16:26 15:55
07:17 08:03
16:24 15:55
07:18 08:04
16:23 15:55
07:20 08:05
16:21 15:55
07:22 08:06
16:19 15:55
07:24 08:07
16:18 15:55
07:25 08:08
16:16 15:55
07:27 08:09
16:15 15:55
07:29 08:10
16:14 15:55
07:31 08:11
16:12 15:55
07:32 08:11
16:11 15:55
07:34 08:12
16:10 15:56
07:36 08:13
16:09 15:56
07:38 08:13
16:07 15:57
07:39 08:14
16:06 15:57
07:41 08:14
16:05 15:58
07:42 08:15
16:04 15:58
07:44 08:15
16:03 15:59
07:46 08:15
16:02 16:00
07:47 08:15
16:01 16:01
07:49 08:16
16:01 16:02
07:50 08:16
16:00 16:02
08:16

| 16:03

| 266 | 243




IKﬁTTER

CONSULTING ENGINEERS

Seite 29 von 70 zum Bericht R-2-2024-0214.03
Anlage D: SHADOW-Grafischer Kalender Gesamtbelastung mit Darstellung der

Schattenzeiten je Immissionsort durch die einzelnen WEA Uber das

ganze Jahr



Projekt:

R-2-2024-0214

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

SR-01: SR-01, An d. B96 2, Zossen

.

Seite 30 von 70 zum Bericht R-2-2024-0214.03

Lize_r:zierter Anwender:

KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SR-02: SR-02, Friedensstrale 32, Baruth/Mark

21:00 21:00
20:00 : 7
1900 19:00
184 7 18:00 =
17:00 1 17:00 |
16:00 16:00
15:00 —gm= 151
= 14:00 = 14:00
g 134 S 13:00
1200 12:00
11:00 11:00
1000 101
09:00 09:00
08: :00
07:00 07:00
06:00 I 06:00 I
05:00 05:00
R AR E s o e e EEEsanansemns] LR R e o S AEEEEEEEE e e
Jan Feb Miar Apr Mai Jun Ju  Aug Sep Ok Nov Dez Jan Jan Feb Mir Apr Mai Jun Ju  Aug Sep OK Nov Dez Jan
Monat Monat
SR-03: SR-03, Trompeterhaus 1, Baruth/Mark SR-04: SR-04, BAM Testareal Wasserstoffsicherheit, Baruth/Mark
21:00 21:00
20:00 :00
19 /" 19:00 —
18:00 T 18:00 T
:;00 17:00 ~——
:00 16:00
151 15:00
- 1400 - 1400
3 13.00 3 13:00
1200 12:00
11:00 11:00
10:00 10:00
09:00 09:00
08:00 :00
07:00 0700 _ﬂ% &
06:00 i 06:00 T~ i
05:00 05:00 T T I
Jan Feb Mar 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
W
| 1750 HNH: 1 (29 [ | 1750 4NH: 39 | 6X6800 1750 1 NH: (2)
1750 14NH: 1 (30 [ ] 1750 HNH: @
| ] 1750 HNH:1 (3) | | 750 HNH: (49)

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

06.06.2025 09:33 / 1 WindFRE.

l KOTT

CONSULTING ENGINEERS



IKﬁTTER

CONSULTING ENGINEERS

Seite 31 von 70 zum Bericht R-2-2024-0214.03

Anlage E: SHADOW-Kalender pro WEA der Gesamtbelastung mit Darstellung der

Beschattungszeiten je WEA Uber das ganze Jahr



Projekt:

R-2-2024-0214

SHADOW - Kalender pro WEA
Berechnung: Gesamtbelastung

Die Windenergieanlage/n ist/sind immer in Betrieb

~

w

EN

«

N o

31

Sonnenscheinstunden
Anzahl Minuten mit Schatten

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

Tag im Monat

Seite 32 von 70 zum Bericht R-2-2024-0214.03

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH

Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechn

06.06.2025 09:20/4.1.273

et:

CONSULTING ENGINEERS

l KOTT

WEA : WEA 01 - NORDEX N175/6.X 6800 175.0 -!NH: 179,0 m (Ges:266,5 m) (29)
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

|Januar |Februar |Marz

08:16
16:05
08:16
16:06
08:15
16:07
08:15
16:08
08:15
16:09
08:15
16:10
08:14
16:12

07:48

06:55
17:45
06:53
17:46
06:50
17:48
06:48
17:50
06:46
17:52
06:44
17:54
06:41
17:55

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

| April | Mai | Juni | Juli | August
06:44 05:38 04:53 04:50 05:26
19:39 20:30 21:17 21:31 g
06:41 05:37 04:52 04:50 05:28
19:41 20:32 21:18 21:30 :!
06:39 04:51 04:51
19:43 21:19 21:30
06:37 04:50 04:52
19:44 21:20 21:30
06:34 04:50 04:53
19:46 21:21 21:29
06:32 04:49 04:54
19:48 21:22 21:29
06:30 04:48 04:54
19:49 21:23 21:28
06:28 04:48 04:55
19:51 21:24 21:27
06:25 04:47 04:56
19:53 21:25 21:27
06:23 04:47 04:57
19:55 21:25 21:26
06:21 04:47 04:58
19:56 21:26 21:25
06:19 04:46 04:59
19:58 21:27 21:24
06:16 04:46 05:01 06:42-06:47/5
20:00 21:27 21:23
06:14 06:37-06:43/6 04:46 05:02 06:39-06:51/12
20:01 21:28 222
06:12  06:35-06:46/11 04:46 05:03 06:38-06:53/15
20:03 21:29 21:21
06:10 06:33-06:48/15 04:45 05:04 06:36-06:53/17
20:05 21:29 21:20
06:08 06:31-06:49/18 04:45 05:05 06:35-06:54/19
20:07 21:30 21:19
06:05 06:30-06:50/20 04:45 05:07 06:34-06:54/20
20:08 21:30 21:18
06:03 06:29-06:50/21 04:45 05:08 05:55 06:33-06:55/22
20:10 21:30 21:17
06:01 06:28-06:50/22 04:45 05:09 06:32-06:54/22
20:12 21:31 21:16
05:59 06:27-06:49/22 04:46 05:10 06:32-06:55/23
20:13 21:31 21:15
05:57 06:27-06:49/22 04:46 05:12 06:32-06:54/22
20:15 21:31 21:13
05:55 06:27-06:49/22 04:46 05:13 06:32-06:54/22
20:17 21:31 21:12
05:53 06:27-06:48/21 04:46 05:15 06:32-06:53/21
20:19 21:31 21:11
05:51  06:27-06:47/20 04:47 05:16 06:32-06:52/20
20:20 21:32 21:09
05:48 06:28-06:47/19 04:47 05:17 06:34-06:52/18
20:22 21:32 21:08
05:46 06:29-06:46/17 04:47 05:19 06:35-06:49/14
20:24 21:31 21:06
05:44 06:30-06:45/15 04:48 05:20 06:37-06:48/11
20:25 21:31 21:05
05:42  06:32-06:43/11 04:48 05:22 112 06:39-06:43/4
20:27 21:31 21:03 20:03
05:40 06:36-06:38/2 04:49 05:23 3
20:29 21:31 21:02
05:25
21:00
416 500 503 454
284 0 287
Matrix ( it wie ):

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (S5:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

06.06.2025 09:38 / 1




Projekt:

R-2-2024-0214

SHADOW - Kalender pro WEA
Berechnung: Gesamtbelastung WEA:WEA 02 - NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (30)
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

13anuar

> w
o=o
29 @
S

@
o
@
I

16:4
311 07:50
16:51
Sonnenscheinstunden| 258
Anzahl Minuten mit Schatten

Tabellen-Layout: Die Daten fiir jeden Tag sind in

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

0
15:28-15:32/4

2
15:26-15:35/9

15:24-15:36/12
15:24-15:39/15
15:23-15:40/17
15:23-15:41/18
15:22-15:42/20

15:22-15:43/21

15:21-15:44/23
3

15:21-15:45/24
15:21-15:46/25
15:21-15:47/26
15:21-15:48/27
15:22-15:49/27
15:21-15:48/27

15:21-15:49/28

15:22-15:50/28
6

15:21-15:50/29

15:22-15:50/28

0
15:22-15:50/28

15:23-15:51/28
3

15:23-15:50/27
15:24-15:51/27
15:24-15:50/26

15:25-15:49/24

568

CONSULTING ENGINEERS

IKﬁTTER

Seite 33 von 70 zum Bericht R-2-2024-0214.03

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

+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

|Februar IMarz IMai Juni |Juli |August |
07:48 15:27-15:49/22 | 06:55 05:38 04:53 05:26 06:17 07:06 07:00
16:53 17:45 20:30 21:17 20:59 19:56 18:46 16:40
07:47 15:28-15:48/20 | 06:52 05:37 | 04:52 05:28 | 06:18 | 07:08 | 07:02
16:54 17:46 20:32 | 21:18 20:57 | 19:54 | 18:44 | 16:38
07:45 15:29-15:47/18 | 06:50 05:35 | 04:51 05:30 [ 06:20 |07:09 | 07:04
16:! 17:48 20:34 21:19 20:55 19:52 18:42 16:36
07:44 15:31-15:46/15 | 06:48 05:33 04:50 05:31 06:22 07:11 07:06
16:! 17:50 20:35 21:20 20:53 19:49 18:39 16:34
07:42 15:34-15:43/9 | 06:46 05:31 | 04:50 05:33 [ 06:23 | 07:13 | 07:07
17:00 17:52 20:37 | 21:21 20:52 [ 19:47 | 18:37 | 16:32
07:40 06:44 05:29 04:49 05:34 06:25 07:14 07:09 15:04-15:
17:02 17:54 20:39 21:22 20:50 19:45 18:35 16:31
07:39 06:41 05:27 04:48 05:36 06:26 07:16 07:11 15:01-15:
17:04 17:55 20:40 | 21:23 20:48  [19:42 | 18:32 | 16:29
07:37 06:39 05:25 | 04:48 05:37 | 06:28 |07:18 | 07:13 14:59-15:
17:06 17:57 20:42 21:24 20:46 19:40 18:30 16:27
07:35 06:37 05:24 04:47 05:39 06:30 07:20 07:15 14:58-15:
17:08 17:59 20:44 21:24 20:44 19:38 18:28 16:26
07:33 06:35 05:22 | 04:47 05:41 [ 06:31 | 07:21 | 07:16 14:57-15
17:09 18:01 20:45 | 21:25 20142 [19:35 | 18:26 | 16:24
07:31 06:32 05:20 04:47 05:42 06:33 07:23 07:18 14:57-15:
17:11 18:03 20:47 21:26 20:41 19:33 18:23 16:22
07:30 06:30 05:19 | 04:46 05:44 | 06:35 | 07:25 | 07:20 14:56-15:
17:13 18:04 20049 | 21:27 20:39 [19:31 | 18:21 | 16:21
07:28 06:28 05:17 | 04:46 05:45 | 06:36 | 07:26 | 07:22 14:56-15:
17:15 18:06 20:50 21:27 20:37 19:28 18:19 16:19
07:26 06:25 05:15 04:46 05:47 06:38 07:28 07:24 14:56-15
17:17 18:08 20:52 21:28 20:35 19:26 18:17 16:18
07:24 06:23 05:14 | 04:46 05:49 | 06:40 | 07:30 | 07:25 14:56-15:
17:19 18:10 20:53 | 21:29 20:33  [19:24 | 18:15 | 16:16
07:22 06:21 05:12 04:45 05:50 06:41 07:32 07:27 14:55-15:
17:21 18:11 20:55 21:29 20:31 19:21 18:12 16:15
07:20 06:19 05:11 04:45 05:52 06:43 07:33 07:29 14:55-15:
17:23 18:13 20:56 21:30 20:29 19:19 18:10 16:14
07:18 06:16 05:09 | 04:45 05:54 | 06:44 | 07:35 | 07:31 14:55-15:
17:24 18:15 20:58 | 21:30 2027 [19:17 | 18:08 | 16:12
07:16 06:14 05:08 04:45 05:55 06:46 07:37 07:32 14:56-15:
17:26 18:17 20:59 21:30 20:24 19:14 18:06 16:11
07:14 06:12 05:06 | 04:45 05:57 | 06:48 | 07:39 | 07:34 14:56-15:
17:28 18:18 21:01 | 21:31 20:22 [19:12 | 18:04 | 16:10
07:12 06:09 05:05 | 04:46 05:59 | 06:49 | 07:40 | 07:36 14:57-15:
17:30 18:20 21:02 21:31 20:20 19:10 18:02 16:08
07:10 06:07 05:04 04:46 06:00 06:51 07:42 07:37 14:58-15:
17:32 18:22 21:04 21:31 20:18 19:07 18:00 16:07
07:08 06:05 05:02 | 04:46 06:02 | 06:53 | 07:44 | 07:39 14:57-15:
17:34 18:24 21:05 21:31 20:16 19:05 17:57 16:06
07:05 06:02 05:01 04:46 06:03 06:54 07:46 07:41 14:58-15:
17:35 18:25 21:06 21:31 20:14 19:03 17:55 16:05
07:03 06:00 05:00 | 04:47 06:05 | 06:56 | 06:48 | 07:42 14:59-15:
17:37 18:27 21:08 | 21:31 20:12 [19:00 | 16:53 | 16:04
07:01 05:58 04:59 | 04:47 06:07 | 06:58 | 06:49 | 07:44 15:00-15:
17:39 18:29 21:09 21:31 20:09 18:58 16:51 16:03
06:59 05:55 04:58 04:47 06:08 06:59 06:51 07:45 15:00-15
17:41 18:30 21:10 21:31 20:07 18:56 16:49 16:02
06:57 05:53 04:57 | 04:48 06:10 | 07:01 | 06:53 | 07:47 15:02-15:
17:43 18:32 21:12 | 21:31 20:05 [ 18:53 | 16:47 | 16:01
06:51 04:56 | 04:48 06:12 [ 07:03 | 06:55 | 07:49 15:03-15:
19:34 21:13 21:31 20:03 18:51 16:45 16:00
06:48 04:55 04:49 06:13 07:04 06:57 07:50 15:04-15:
19:36 21:14 21:31 20:01 18:49 16:43 16:00
06:46 04:54 06:15 06:58
19:37 21:15 19:58 16:42
277 367 416 486 500 454 381 331 266
84 0 0 0 0 0 0 597
Matrix wi ( it wie jahr):

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (S5:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

06.06.2025 09:38 / 2

13/9
16/15
18/19

19/21

:20/23

:21/24

22/26

22/26

:23/27

24/28
23/28

23/28

:24/29

:24/28

24/28
24/27
25/27
24/27
24/26

24/25

:24/24

:23/23

23/21
23/20

22/18

07:52 15:05-15:22/17
07:53 15:06-15:21/15
5:58

07:54 15:08-15:20/12
5:

07:56 15:10-15:19/9
50

07:57 15:13-15:18/5
57

windes



CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 34 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA :WEA 03 - NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (31)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:16 07:48 06:55 06:44 05:38 04:53 04:50 05:26 06:17 07:06 07:00 07:51
16:04 16:53 17:45 19:39 20:30 21:17 21:31 20:58 19:56 18:46 16:40 15:59
2] 08:15 07:47 06:52 06:41 05:36 04:52 04:50 05:28 06:18 07:08 07:02 07:53
16:06 16:54 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:38 15:58
3]08:15 07:45 06:50 06:39 05:35 04:51 04:51 05:29 06:20 07:09 07:04 07:54
16:07 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:52 18:42 16:36 15:58
4 08:15 07:44 06:48 06:37 05:33 04:50 04:52 05:31 06:21 07:11 07:06 07:56
16:08 16:58 17:50 19:44 20:35 21:20 2129 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:31 04:50 04:53 05:33 06:23 07:13 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:57
6] 08:14 07:40 06:44 06:32 05:29 04:49 04:53 05:34 06:25 07:14 07:09 07:58
16:10 17:02 17:54 19:48 20:39 21:22 21:28 20:50 19:45 18:35 16:31 15:56
708:14 07:39 06:41 06:30 05:27 04:48 04:54 05:36 06:26 07:16 07:11 08:00
16:12 17:04 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:56
8] 08:14 07:37 06:39 06:28 05:25 04:48 04:55 05:37 06:28 07:18 07:13 08:01
16:13 17:06 17:57 19:51 20:42 21:24 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:24 04:47 04:56 05:39 06:30 07:19 07:15 08:02
16:14 17:08 17:59 19:53 20:44 21224 2127 20:44 19:38 18:28 16:26 15:55
10| 08:13 07:33 06:35 06:23 05:22 04:47 04:57 05:41 06:31 07:21 07:16 08:03
16:16 17:09 18:01 19:54 20:45 21:25 21:26 20:42 19:35 18:26 16:24 15:55
11 08:12 07:31 06:32 06:21 05:20 04:47 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:03 19:56 20:47 21:26 21:25 20:41 19:33 18:23 16:22 15:55
12 08:11 07:29 06:30 06:19 05:19 04:46 04:59 05:44 06:35 07:25 07:20 08:05
16:18 17:13 18:04 19:58 20:48 21:27 21:24 20:39 19:31 18:21 16:21 15:54
13 08:11 07:28 06:28 06:16 05:17 04:46 05:00 05:45 06:36 07:26 07:22 08:06
16:20 17:15 18:06 20:00 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:54
14 08:10 07:26 06:25 06:14 05:15 04:46 05:02 05:47 06:38 07:28 07:24 08:07
16:21 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:17 16:18 15:54
15| 08:09 07:24 06:23 06:12 05:14 04:45 05:03 05:49 06:39 07:30 07:25 08:08
16:23 17:19 18:10 20:03 20:53 21:29 21221 20:33 19:24 18:14 16:16 15:54
16 | 08:08 07:22 06:21 06:10 05:12 04:45 05:04 05:50 06:41 07:32 07:27 08:09
16:25 17:21 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:15 15:55
17 | 08:07 07:20 06:18 06:07 05:11 04:45 05:05 05:52 06:43 07:33 07:29 08:10
16:26 17:23 18:13 20:06 20:56 21:30 21:19 20:29 19:19 18:10 16:14 15:55
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:06 05:54 06:44 07:35 07:31 08:11
16:28 17:24 18:15 20:08 20:58 21:30 21:18 20:27 19:17 18:08 16:12 15:55
19 | 08:05 07:16 06:14 06:03 05:08 04:45 05:08 05:55 06:46 07:37 07:32 08:11
16:30 17:26 18:17 20:10 20:59 21:30 21:17 20:24 19:14 18:06 16:11 15:55
20 | 08:04 07:14 06:12 06:01 05:06 04:45 05:09 05:57 06:48 07:39 07:34 08:12
16:31 17:28 18:18 20:12 21:01 21:31 21:16 20:22 19:12 18:04 16:10 15:56
21| 08:03 07:12 06:09 05:59 05:05 04:45 05:10 05:58 06:49 07:40 07:36 08:13
16:33 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:10 18:02 16:08 15:56
22| 08:02 07:10 06:07 05:57 05:04 04:46 05:12 06:00 06:51 07:42 07:37 08:13
16:35 17:32 18:22 20:15 21:04 21:31 21:13 20:18 19:07 17:59 16:07 15:56
23| 08:01 07:08 06:05 05:55 05:02 04:46 05:13 06:02 06:53 07:44 07:39 08:14
16:36 17:34 18:23 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:53 05:01 04:46 05:15 06:03 06:54 07:46 07:41 08:14
16:38 17:35 18:25 20:18 21:06 21:31 21:11 20:14 19:03 17:55 16:05 15:58
25| 07:58 07:03 06:00 05:50 05:00 04:47 05:16 06:05 06:56 06:47 07:42 08:14
16:40 17:37 18:27 20:20 21:08 21:31 21:09 20:12 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:58 05:48 04:59 04:47 05:17 06:07 06:58 06:49 07:44 08:15
16:42 17:39 18:29 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:59
27| 07:56 06:59 05:55 05:46 04:58 04:47 05:19 06:08 06:59 06:51 07:45 08:15
16:43 17:41 18:30 20:24 21:10 21:31 21:06 20:07 18:56 16:49 16:02 16:00
28| 07:54 06:57 05:53 05:44 04:57 04:48 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:43 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:00

29| 07:53 06:51 05:42 04:56 04:48 05:22 06:12 07:03 06:55 07:49 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:00 16:01

30| 07:51 06:48 05:40 04:55 04:49 05:23 06:13 07:04 06:56 07:50 08:15

16:49 19:36 20:29 21:14 21:31 21:02 20:01 18:49 16:43 16:00 16:02

311 07:50 06:46 04:54 05:25 06:15 06:58 08:16

|16:51 | 11937 | | 21:15 | |21:00 |[19:58 | 1642 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 06.06.2025 09:38 / 3



CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 35 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA 04 - NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (32)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:15 07:48 06:55 06:44 05:38 04:53 04:50 05:26 06:17 07:06 07:00 07:51
16:04 16:53 17:45 19:39 20:30 21:16 21:31 20:58 19:56 18:46 16:40 15:59
2] 08:15 07:47 06:52 06:41 05:36 04:52 04:50 05:28 06:18 07:08 07:02 07:53
16:06 16:54 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:38 15:58
3]08:15 07:45 06:50 06:39 05:35 04:51 04:51 05:29 06:20 07:09 07:04 07:54
16:07 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:51 18:42 16:36 15:58
4 08:15 07:44 06:48 06:37 05:33 04:50 04:52 05:31 06:21 07:11 07:06 07:56
16:08 16:58 17:50 19:44 20:35 21:20 2129 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:31 04:50 04:53 05:33 06:23 07:13 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:56
6] 08:14 07:40 06:44 06:32 05:29 04:49 04:53 05:34 06:25 07:14 07:09 07:58
16:10 17:02 17:54 19:48 20:39 21:22 21:28 20:50 19:45 18:35 16:31 15:56
7|08:14 07:38 06:41 06:30 05:27 04:48 04:54 05:36 06:26 07:16 07:11 08:00
16:11 17:04 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:56
8] 08:14 07:37 06:39 06:28 05:25 04:48 04:55 05:37 06:28 07:18 07:13 08:01
16:13 17:06 17:57 19:51 20:42 21:24 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:24 04:47 04:56 05:39 06:30 07:19 07:15 08:02
16:14 17:07 17:59 19:53 20:44 21224 2127 20:44 19:38 18:28 16:26 15:55
10| 08:13 07:33 06:35 06:23 05:22 04:47 04:57 05:41 06:31 07:21 07:16 08:03
16:16 17:09 18:01 19:54 20:45 21:25 21:26 20:42 19:35 18:26 16:24 15:55
11 08:12 07:31 06:32 06:21 05:20 04:46 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:02 19:56 20:47 21:26 21:25 20:40 19:33 18:23 16:22 15:55
12 08:11 07:29 06:30 06:18 05:19 04:46 04:59 05:44 06:35 07:25 07:20 08:05
16:18 17:13 18:04 19:58 20:48 21:27 21:24 20:39 19:31 18:21 16:21 15:54
13 08:11 07:28 06:28 06:16 05:17 04:46 05:00 05:45 06:36 07:26 07:22 08:06
16:20 17:15 18:06 20:00 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:54
14 08:10 07:26 06:25 06:14 05:15 04:46 05:02 05:47 06:38 07:28 07:23 08:07
16:21 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:17 16:18 15:54
15| 08:09 07:24 06:23 06:12 05:14 04:45 05:03 05:49 06:39 07:30 07:25 08:08
16:23 17:19 18:10 20:03 20:53 21:29 21221 20:33 19:24 18:14 16:16 15:54
16 | 08:08 07:22 06:21 06:10 05:12 04:45 05:04 05:50 06:41 07:32 07:27 08:09
16:25 17:21 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:15 15:55
17 | 08:07 07:20 06:18 06:07 05:11 04:45 05:05 05:52 06:43 07:33 07:29 08:10
16:26 17:22 18:13 20:06 20:56 21:29 21:19 20:29 19:19 18:10 16:13 15:55
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:06 05:54 06:44 07:35 07:30 08:11
16:28 17:24 18:15 20:08 20:58 21:30 21:18 20:26 19:17 18:08 16:12 15:55
19 | 08:05 07:16 06:14 06:03 05:08 04:45 05:08 05:55 06:46 07:37 07:32 08:11
16:29 17:26 18:17 20:10 20:59 21:30 21:17 20:24 19:14 18:06 16:11 15:55
20 | 08:04 07:14 06:11 06:01 05:06 04:45 05:09 05:57 06:48 07:39 07:34 08:12
16:31 17:28 18:18 20:12 21:01 21:31 21:16 20:22 19:12 18:04 16:10 15:56
21| 08:03 07:12 06:09 05:59 05:05 04:45 05:10 05:58 06:49 07:40 07:36 08:13
16:33 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:10 18:02 16:08 15:56
22| 08:02 07:10 06:07 05:57 05:04 04:46 05:12 06:00 06:51 07:42 07:37 08:13
16:35 17:32 18:22 20:15 21:04 21:31 21:13 20:18 19:07 17:59 16:07 15:56
23| 08:01 07:07 06:04 05:55 05:02 04:46 05:13 06:02 06:53 07:44 07:39 08:14
16:36 17:34 18:23 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:52 05:01 04:46 05:15 06:03 06:54 07:46 07:41 08:14
16:38 17:35 18:25 20:18 21:06 21:31 21:11 20:14 19:03 17:55 16:05 15:58
25| 07:58 07:03 06:00 05:50 05:00 04:47 05:16 06:05 06:56 06:47 07:42 08:14
16:40 17:37 18:27 20:20 21:08 21:31 21:09 20:12 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:58 05:48 04:59 04:47 05:17 06:07 06:58 06:49 07:44 08:15
16:42 17:39 18:29 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:59
27| 07:56 06:59 05:55 05:46 04:58 04:47 05:19 06:08 06:59 06:51 07:45 08:15
16:43 17:41 18:30 20:24 21:10 21:31 21:06 20:07 18:55 16:49 16:02 16:00
28| 07:54 06:57 05:53 05:44 04:57 04:48 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:43 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:00

29| 07:53 06:51 05:42 04:56 04:48 05:22 06:12 07:03 06:55 07:48 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:00 16:01

30| 07:51 06:48 05:40 04:55 04:49 05:23 06:13 07:04 06:56 07:50 08:15

16:49 19:36 20:29 21:14 21:31 21:02 20:01 18:48 16:43 16:00 16:02

311 07:50 06:46 04:54 05:25 06:15 06:58 08:15

|16:51 | 11937 | | 21:15 | |21:00 |[19:58 | |16:41 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 06.06.2025 09:38 / 4



Projekt:

R-2-2024-0214

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA 05 - NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (33)
Annahmen fiir Schattenwurfberechnung

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

CONSULTING ENGINEERS

IKﬁTTER

Seite 36 von 70 zum Bericht R-2-2024-0214.03

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Sporkmann / c.sporkmann@koetter-consulting.com

Berechnet:

06.06.2025 09:20/4.1.273

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

|3anuar  |Februar

1]08:16 | 07:48
16:05 | 16:53
2]08:16 | 07:47
16:06 | 16:55
3]08:15 | 07:45
16:07 | 16:56
4108:15 | 07:44
16:08 | 16:58
5]08:15 | 07:42
16:09 | 17:00
6]08:15 | 07:40
16:10 | 17:02
7]08:14 | 07:39
16:12 | 17:04
8]08:14 | 07:37
16:13 | 17:06
9]08:13 | 07:35
16:14 | 17:08
10]08:13 | 07:33
16:16 | 17:10
11]08:12 | 07:31
16:17 | 17:11
12]08:11 | 07:30
16:19 | 17:13
13]08:11 | 07:28
16:20 | 17:15
14]08:10 | 07:26
16:22 | 17:17
15]08:09 | 07:24
16:23 | 17:19
16]08:08 | 07:22
16:25 | 17:21
17]08:07 | 07:20
16:26 | 17:23
18] 08:06 | 07:18
16:28 | 17:24
19]08:05 | 07:16
16:30 | 17:26
201 08:04 | 07:14
16:31 [ 17:28
21]08:03 | 07:12
16:33 | 17:30
22]08:02 | 07:10
16:35 | 17:32
23] 08:01 | 07:08
16:36 | 17:34
24]08:00 | 07:05
16:38 | 17:36
25]07:58 | 07:03
16:40 | 17:37
26]07:57 | 07:01
16:42 | 17:39
27]07:56 | 06:59
16:44 | 17:41
28] 07:54 | 06:57
16:45 | 17:43

29 07:53

16:47

30 07:52

16:49

31 07:50

16:51

Sonnenscheinstunden| 258 277

Anzahl Minuten mit Schatten 0 0

Tabellen-Layout: Die Daten fiir jeden Tag sind in

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

064

06 4¢
19:3
367

06:27-06:30/3

5
5
3
6
0
8
8
0
6
2
4
4
1
5
9
7
7
9
5
1
2
3
0
4
8
6
5
8
23
0
1
1
9
3
6
5
4
7
2
8
9
0
7
2
5
4
2
5
0
7
8
9
5 06:22-06:35/13
0
3

06:19-06:37/18

:32

107:17-07:38/21
8 07:16-07:39/23

6 07:15-07:40/25

103

1April IMai Juni |Juli |August |September
06:44 07:13-07:40/27 | 05:39 04:53 05:26 06:17 07:14-07:31/17
19:39 20:30 21:17 20:59 19:56

06:41 07:13-07:40/27 | 05:37 04:52 05:28 05 18 07:13-07:33/20
19:41 20:32 | 21:18 20:57

06:39 07:12-07:40/28 | 05:35 | 04:51 05:30 os zu 07:11-07:33/22
19:43 20:34 21:19 20:55

06:37 07:12-07:40/28 | 05:33 04:50 05:31 05 22 07:10-07:34/24
19:44 20:35 21:20 20:53

06:35 07:11-07:39/28 | 05:31 | 04:50 05:33 05 23 07:08-07:34/26
19:46 20:37 | 21:21 20:52

06:32 07:12-07:39/27 | 05:29 04:49 05:34 06 25 07:08-07:35/27
19:48 20:39 21:22 20:50

06:30 07:12-07:38/26 | 05:27 | 04:49 05:36 os zs 07:07-07:34/27
19:49 20040 | 21:23 20:48 9:4

06:28 07:13-07:37/24 | 05:25 | 04:48 05:37 os:za 07:07-07:34/27
19:51 20:42 21:24 20:46 19:40

06:25 07:13-07:35/22 | 05:24 04:47 05:39 05 3IJ 07:07-07:34/27
19:53 20:44 21:25 20:44

06:23 07:14-07:34/20 | 05:22 | 04:47 05:41 os 31 07:06-07:33/27
19:55 20:45 | 21:25 20:43

06:21 07:15-07:32/17 | 05:20 04:47 05:42 06 33 07:06-07:33/27
19:5 20:47 21:26 20:41

06:19 07:17-07:30/13 | 05:19 | 04:46 05:44 os 35 07:06-07:31/25
19:5 20049 | 21:27 20:39

06:16 07:21-07:24/3 | 05:17 | 04:46 05:46 os 36 07:07-07:31/24
20:00 20:50 21:27 20:37

06:14 05:15 04:46 05:47 06 38 07:07-07:28/21
20:01 20:52 21:28 20:35

06:12 05:14 | 04:46 05:49 os 40 07:09-07:27/18
20:03 20:53 | 21:29 20:33

06:10 05:12 04:45 05:50 06.41 07:11-07:25/14
20:05 20:55 21:29 20:31 19:21

06:08 05:11 04:45 05:52 06:43 07:13-07:20/7
20:07 20:56 21:30 20:29 19:19

06:05 05:09 | 04:45 05:54 06:44

20:08 20:58 | 21:30 20:27 19:17

06:03 05:08 04:45 05:55 06:46

20:10 20:59 21:30 20:25 19:14

06:01 05:06 | 04:45 05:57 06:48

20:12 21:01 | 21:31 20:22 19:12

05:59 05:05 | 04:46 05:59 06:49

20:13 21:02 21:31 20:20 19:10

05:57 05:04 04:46 06:00 06:51

20:15 21:04 21:31 20:18 19:07

05:55 05:02 | 04:46 06:02 06:53

20:17 21:05 | 21:31 20:16 19:05

05:53 05:01 04:46 06:04 06:54

20:19 21:07 21:31 20:14 19:03

05:51 05:00 | 04:47 06:05 06:56

20:20 21:08 | 21:32 20:12 19:00

05:48 04:59 | 04:47 06:07 06:58
0:22 21:09 21:32 20:10 18:58

05:46 04:58 04:47 06:08 06:59
0:24 21:11 21:31 20:07 18:56
05:44 04:57 | 04:48 06:10 07:01
0:25 21:12 | 21:31 20:05 18:53
05:42 04:56 04:49 06:12 07:03
0:27 21:13 21:31 20:03 18:51
05:40 04:55 04:49 06:13 07:21-07:26/5 07:04
0:29 21:14 21:31 20:0: 18:49
04:54 06:15 07:16-07:29/13
21:15 19:58
416 486 500 454 381
290 0 0 18 380
Matrix wi ( it wie jahr):

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

06.06.2025 09:38 / 5

|Oktober |NovembetDezember

07:06
18:46

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (S5:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

07:00

windes



CONSULTING ENGINEERS

IKﬁTTER

Seite 37 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA :WEA 06 - NORDEX N175/6.X 6800 175.0 ! NH: 179,0 m (Ges:266,5 m) (34)
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

13anuar |Februar [Mérz  [April  [Mai 13uni 13uli |August
1] 08:16 14:43-15:06/23 7:00 | 07:52 14:33-14:49/16
| 16:0! 6:40 | 15:59
2| 08:15 14:44-15:07/23 7:02 | 07:53 14:32-14:50/18
| 16:06 6:38 | 15:58
3] 08:15 14:44-15:07/23 7:04 | 07:54 14:32-14:51/19
| 16:07 6:36 | 15:58
4 08:15 14:44-15:07/23 7:06 | 07:56 14:32-14:52/20
| 16:0 6:34 | 15:5
5] 08:15 14:46-15:08/22 7:07 | 07:57 14:32-14:53/21
| 16:09 6:32 | 15:57
6| 08:14 14:46-15:07/21 7:09 | 07:58 14:32-14:53/21
| 16:10 6:31 | 15:56
7] 08:14 14:47-15:08/21 7:11 | 08:00 14:33-14:55/22
| 16:12 6:29 | 15:56
8] 08:14 14:48-15:08/20 7:13 | 08:01 14:33-14:55/22
| 16:1 6:27 | 15:5!
9| 08:13 14:48-15:07/19 7:15 | 08:02 14:33-14:55/22
| 16:14 6:26 | 15:55
10| 08:13 14:50-15:08/18 7:16 | 08:03 14:33-14:56/23
| 16:1 6:24 | 15:5!
11 08:12 14:51-15:07/16 7:18 | 08:04 14:33-14:56/23
| 16:17 6:22 | 15:55
12] 08:11 14:52-15:07/15 7:20 | 08:05 14:33-14:57/24
| 16:19 6:21 | 15:55
13 08:11 14:53-15:06/13 7:22 | 08:06 14:33-14:57/24
| 16:20 6:19 | 15:54
14| 08:10 14:55-15:05/10 7:24 | 08:07 14:34-14:58/24
| 16:22 6:18 | 15:54
15] 08:09 14:58-15:03/5 7:25 | 08:08 14:34-14:58/24
| 16:23 6:16 | 15:55
16| 08:08 7:27 | 08:09 14:35-14:59/24
| 16:25 6:15 | 15:55
17 08:07 7:29 | 08:10 14:35-15:00/25
| 16:26 6:14 | 15:55
18 08:06 7:31 | 08:11 14:36-15:01/25
| 16:28 6:12 | 15:55
19 08:05 7:32 | 08:11 14:36-15:00/24
| 16:30 6:11 | 15:55
20 08:04 7:34 | 08:12 14:37-15:01/24
| 16:31 6:10 | 15:5¢
21 08:03 7:36 | 08:13 14:38-15:02/24
| 16:33 6:08 | 15:56
221 08:02 7:37 ] 08:13 14:38-15:02/24
| 16:35 6:07 | 15:57
23 08:01 7:39 | 08:14 14:38-15:02/24
| 16:36 6:06 | 15:57
24| 08:00 7:41 | 08:14 14:39-15:03/24
| 16:38 6:05 | 15:58
25| 07:58 7:42 | 08:14 14:39-15:03/24
| 16:40 6:04 | 15:58
26| 07:57 7:44 | 08:15 14:39-15:04/25
| 16:42 :03 | 15:5
27 07:56 145 14:37-14:41/4 | 08:15 14:40-15:04/24
| 16:43 : | 16:00
28| 07:54 7:47 14:35-14:45/10 | 08:15 14:41-15:05/24
| 16:45 6:01 | 16:01
29| 07:53 7:49 14:34-14:47/13 | 08:15 14:42-15:06/24
| 16:47 6:00 | 16:01
30| 07:51 7:50 14:33-14:48/15 | 08:16 14:41-15:05/24
| 16:49 6:00 | 16:0;
31| 07:50 | 08:16 14:42-15:06/24
| 16:51 | 16:0:
Sonnenscheinstunden| 258 266 | 243
Anzahl Minuten mit Schatten 272 42 710
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WindPRO 4.1.273 | EMD International A/S, Tel, +45 96 35 44 44, www.emd.dk, windpro@emd.dk 06.06.2025 09:38 / 6 windes



CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 38 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA 07 - NORDEX N175/6.X 6800 175.0 ! NH: 179,0 m (Ges:266,5 m) (35)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:15 07:48 06:55 06:44 05:38 04:53 04:50 05:26 06:17 07:06 07:00 07:51
16:04 16:53 17:45 19:39 20:30 21:17 21:31 20:58 19:56 18:46 16:40 15:59
2] 08:15 07:47 06:52 06:41 05:36 04:52 04:50 05:28 06:18 07:08 07:02 07:53
16:06 16:54 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:38 15:58
3]08:15 07:45 06:50 06:39 05:35 04:51 04:51 05:30 06:20 07:09 07:04 07:54
16:07 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:52 18:42 16:36 15:58
4 08:15 07:44 06:48 06:37 05:33 04:50 04:52 05:31 06:21 07:11 07:06 07:56
16:08 16:58 17:50 19:44 20:35 21:20 2129 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:31 04:50 04:53 05:33 06:23 07:13 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:57
6] 08:14 07:40 06:44 06:32 05:29 04:49 04:53 05:34 06:25 07:14 07:09 07:58
16:10 17:02 17:54 19:48 20:39 21:22 21:28 20:50 19:45 18:35 16:31 15:56
708:14 07:38 06:41 06:30 05:27 04:48 04:54 05:36 06:26 07:16 07:11 08:00
16:12 17:04 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:56
8] 08:14 07:37 06:39 06:28 05:25 04:48 04:55 05:37 06:28 07:18 07:13 08:01
16:13 17:06 17:57 19:51 20:42 21:24 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:24 04:47 04:56 05:39 06:30 07:19 07:15 08:02
16:14 17:08 17:59 19:53 20:44 21224 2127 20:44 19:38 18:28 16:26 15:55
10| 08:13 07:33 06:35 06:23 05:22 04:47 04:57 05:41 06:31 07:21 07:16 08:03
16:16 17:09 18:01 19:54 20:45 21:25 21:26 20:42 19:35 18:26 16:24 15:55
11 08:12 07:31 06:32 06:21 05:20 04:47 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:03 19:56 20:47 21:26 21:25 20:41 19:33 18:23 16:22 15:55
12 08:11 07:29 06:30 06:19 05:19 04:46 04:59 05:44 06:35 07:25 07:20 08:05
16:18 17:13 18:04 19:58 20:48 21:27 21:24 20:39 19:31 18:21 16:21 15:54
13 08:11 07:28 06:28 06:16 05:17 04:46 05:00 05:45 06:36 07:26 07:22 08:06
16:20 17:15 18:06 20:00 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:54
14 08:10 07:26 06:25 06:14 05:15 04:46 05:02 05:47 06:38 07:28 07:24 08:07
16:22 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:17 16:18 15:54
15| 08:09 07:24 06:23 06:12 05:14 04:45 05:03 05:49 06:39 07:30 07:25 08:08
16:23 17:19 18:10 20:03 20:53 21:29 21221 20:33 19:24 18:14 16:16 15:54
16 | 08:08 07:22 06:21 06:10 05:12 04:45 05:04 05:50 06:41 07:32 07:27 08:09
16:25 17:21 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:15 15:55
17 | 08:07 07:20 06:18 06:07 05:11 04:45 05:05 05:52 06:43 07:33 07:29 08:10
16:26 17:23 18:13 20:06 20:56 21:30 21:19 20:29 19:19 18:10 16:14 15:55
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:06 05:54 06:44 07:35 07:31 08:11
16:28 17:24 18:15 20:08 20:58 21:30 21:18 20:26 19:17 18:08 16:12 15:55
19 | 08:05 07:16 06:14 06:03 05:08 04:45 05:08 05:55 06:46 07:37 07:32 08:11
16:30 17:26 18:17 20:10 20:59 21:30 21:17 20:24 19:14 18:06 16:11 15:55
20 | 08:04 07:14 06:12 06:01 05:06 04:45 05:09 05:57 06:48 07:39 07:34 08:12
16:31 17:28 18:18 20:12 21:01 21:31 21:16 20:22 19:12 18:04 16:10 15:56
21| 08:03 07:12 06:09 05:59 05:05 04:46 05:10 05:59 06:49 07:40 07:36 08:13
16:33 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:10 18:02 16:08 15:56
22| 08:02 07:10 06:07 05:57 05:04 04:46 05:12 06:00 06:51 07:42 07:37 08:13
16:35 17:32 18:22 20:15 21:04 21:31 21:13 20:18 19:07 17:59 16:07 15:57
23| 08:01 07:07 06:05 05:55 05:02 04:46 05:13 06:02 06:53 07:44 07:39 08:14
16:36 17:34 18:23 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:53 05:01 04:46 05:15 06:03 06:54 07:46 07:41 08:14
16:38 17:35 18:25 20:18 21:06 21:31 21:11 20:14 19:03 17:55 16:05 15:58
25| 07:58 07:03 06:00 05:50 05:00 04:47 05:16 06:05 06:56 06:47 07:42 08:14
16:40 17:37 18:27 20:20 21:08 21:31 21:09 20:12 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:58 05:48 04:59 04:47 05:17 06:07 06:58 06:49 07:44 08:15
16:42 17:39 18:29 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:59
27| 07:56 06:59 05:55 05:46 04:58 04:47 05:19 06:08 06:59 06:51 07:45 08:15
16:43 17:41 18:30 20:24 21:10 21:31 21:06 20:07 18:56 16:49 16:02 16:00
28| 07:54 06:57 05:53 05:44 04:57 04:48 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:43 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:00

29| 07:53 06:51 05:42 04:56 04:48 05:22 06:12 07:03 06:55 07:48 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:00 16:01

30| 07:51 06:48 05:40 04:55 04:49 05:23 06:13 07:04 06:56 07:50 08:15

16:49 19:36 20:29 21:14 21:31 21:02 20:01 18:49 16:43 16:00 16:02

311 07:50 06:46 04:54 05:25 06:15 06:58 08:15

|16:51 | 11937 | | 21:15 | |21:00 |[19:58 | 1642 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 06.06.2025 09:38 / 7



CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 39 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA :WEA 08 - NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (36)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:15 07:48 06:55 06:44 05:38 04:53 04:50 05:26 06:17 07:06 07:00 07:51
16:04 16:53 17:45 19:39 20:30 21:16 21:31 20:58 19:56 18:46 16:40 15:59
2] 08:15 07:47 06:52 06:41 05:36 04:52 04:50 05:28 06:18 07:08 07:02 07:53
16:06 16:54 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:38 15:58
3]08:15 07:45 06:50 06:39 05:35 04:51 04:51 05:29 06:20 07:09 07:04 07:54
16:07 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:51 18:42 16:36 15:58
4 08:15 07:44 06:48 06:37 05:33 04:50 04:52 05:31 06:21 07:11 07:05 07:56
16:08 16:58 17:50 19:44 20:35 21:20 2129 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:31 04:50 04:53 05:33 06:23 07:13 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:56
6] 08:14 07:40 06:44 06:32 05:29 04:49 04:53 05:34 06:25 07:14 07:09 07:58
16:10 17:02 17:54 19:48 20:39 21:22 21:28 20:50 19:45 18:35 16:31 15:56
7|08:14 07:38 06:41 06:30 05:27 04:48 04:54 05:36 06:26 07:16 07:11 08:00
16:11 17:04 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:56
8] 08:14 07:37 06:39 06:28 05:25 04:48 04:55 05:37 06:28 07:18 07:13 08:01
16:13 17:06 17:57 19:51 20:42 21:24 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:24 04:47 04:56 05:39 06:30 07:19 07:15 08:02
16:14 17:07 17:59 19:53 20:44 21224 21:26 20:44 19:38 18:28 16:26 15:55
10| 08:13 07:33 06:34 06:23 05:22 04:47 04:57 05:41 06:31 07:21 07:16 08:03
16:16 17:09 18:01 19:54 20:45 21:25 21:26 20:42 19:35 18:26 16:24 15:55
11 08:12 07:31 06:32 06:21 05:20 04:47 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:02 19:56 20:47 21:26 21:25 20:40 19:33 18:23 16:22 15:55
12 08:11 07:29 06:30 06:18 05:19 04:46 04:59 05:44 06:35 07:25 07:20 08:05
16:18 17:13 18:04 19:58 20:48 21:27 21:24 20:39 19:31 18:21 16:21 15:54
13 08:11 07:28 06:28 06:16 05:17 04:46 05:00 05:45 06:36 07:26 07:22 08:06
16:20 17:15 18:06 20:00 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:54
14 08:10 07:26 06:25 06:14 05:15 04:46 05:02 05:47 06:38 07:28 07:23 08:07
16:21 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:17 16:18 15:54
15| 08:09 07:24 06:23 06:12 05:14 04:45 05:03 05:49 06:39 07:30 07:25 08:08
16:23 17:19 18:10 20:03 20:53 21:28 21221 20:33 19:24 18:14 16:16 15:54
16 | 08:08 07:22 06:21 06:10 05:12 04:45 05:04 05:50 06:41 07:32 07:27 08:09
16:25 17:21 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:15 15:55
17 | 08:07 07:20 06:18 06:07 05:11 04:45 05:05 05:52 06:43 07:33 07:29 08:10
16:26 17:22 18:13 20:06 20:56 21:29 21:19 20:29 19:19 18:10 16:13 15:55
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:06 05:54 06:44 07:35 07:30 08:11
16:28 17:24 18:15 20:08 20:58 21:30 21:18 20:26 19:17 18:08 16:12 15:55
19 | 08:05 07:16 06:14 06:03 05:08 04:45 05:08 05:55 06:46 07:37 07:32 08:11
16:29 17:26 18:17 20:10 20:59 21:30 21:17 20:24 19:14 18:06 16:11 15:55
20 | 08:04 07:14 06:11 06:01 05:06 04:45 05:09 05:57 06:48 07:39 07:34 08:12
16:31 17:28 18:18 20:12 21:01 21:31 21:16 20:22 19:12 18:04 16:10 15:56
21| 08:03 07:12 06:09 05:59 05:05 04:45 05:10 05:58 06:49 07:40 07:36 08:12
16:33 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:10 18:02 16:08 15:56
22| 08:02 07:10 06:07 05:57 05:04 04:46 05:12 06:00 06:51 07:42 07:37 08:13
16:35 17:32 18:22 20:15 21:04 21:31 21:13 20:18 19:07 17:59 16:07 15:56
23| 08:01 07:07 06:04 05:55 05:02 04:46 05:13 06:02 06:53 07:44 07:39 08:14
16:36 17:34 18:23 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:52 05:01 04:46 05:15 06:03 06:54 07:46 07:41 08:14
16:38 17:35 18:25 20:18 21:06 21:31 21:11 20:14 19:02 17:55 16:05 15:58
25| 07:58 07:03 06:00 05:50 05:00 04:47 05:16 06:05 06:56 06:47 07:42 08:14
16:40 17:37 18:27 20:20 21:08 21:31 21:09 20:12 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:58 05:48 04:59 04:47 05:17 06:07 06:58 06:49 07:44 08:15
16:42 17:39 18:29 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:59
27| 07:56 06:59 05:55 05:46 04:58 04:47 05:19 06:08 06:59 06:51 07:45 08:15
16:43 17:41 18:30 20:23 21:10 21:31 21:06 20:07 18:55 16:49 16:02 16:00
28| 07:54 06:57 05:53 05:44 04:57 04:48 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:43 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:00

29| 07:53 06:51 05:42 04:56 04:48 05:22 06:12 07:03 06:55 07:48 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:00 16:01

30| 07:51 06:48 05:40 04:55 04:49 05:23 06:13 07:04 06:56 07:50 08:15

16:49 19:36 20:29 21:14 21:31 21:02 20:01 18:48 16:43 16:00 16:02

311 07:50 06:46 04:54 05:25 06:15 06:58 08:15

|16:51 | 11937 | | 21:15 | |21:00 |[19:58 | |16:41 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 06.06.2025 09:38 / 8



CONSULTING ENGINEERS

IKﬁTTER

Seite 40 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273
SHADOW - Kalender pro WEA
Berechnung: Gesamtbelastung WEA :WEA 09 - NORDEX N175/6.X 6800 175.0 ! NH: 179,0 m (Ges:266,5 m) (37)

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

|Januar  |Februar |Marz lApril  [Mai 13uni 13uli |August | September |Oktober |November| Dezember
1] 08:16 | 07:06 07:33-07:55/22 | 07:00 | 07:52
| 16:05 | 18:46 | 16:40 | 15:59
2] 08:15 1 07:08 07:34-07:54/20 | 07:02 | 07:53
| 16:06 | 18:44 116:38 | 15:58
3] 08:15 ] 07:09 07:35-07:53/18 | 07:04 | 07:54
| 16:07 | 18:42 | 16:36 | 15:58
41 08:15 | 07:11 07:37-07:51/14 | 07:06 | 07:56
| 16:08 | 18:39 116:34 | 15:57
5] 08:15 1 07:13 07:39-07:46/7 | 07:07 | 07:57
| 16:09 | 18:37 | 16:32 | 15:57
6] 08:15 | 07:14 | 07:09 | 07:58
| 16:10 1 18:35 116:31 | 15:56
7] 08:14 1 07:16 107:11 | 08:00
| 16:12 | 18:32 116:29 | 15:56
8] 08:14 | 07:18 | 07:13 | 08:01
| 16:13 | 18:30 | 16:27 | 15:55
9] 08:13 07:01-07:12/11 | 07:20 | 07:15 | 08:02
| 16:14 9 | 18:28 116:26 | 15:55
10] 08:13 06:58-07:14/16 | 07:21 ]07:16 | 08:03
| 16:16 | 18:26 | 16:24 | 15:55
11]08:12 06:56-07:14/18 | 07:23 | 07:18 | 08:04
| 16:17 | 18:23 | 16:22 | 15:55
12 08:11 06:55-07:16/21 107:25 107:20 | 08:05
| 16:19 | 18:21 | 16:21 | 15:55
13 08:11 06:54-07:16/22 | 07:26 | 07:22 | 08:06
| 16:20 | 18:19 | 16:19 | 15:55
14| 08:10 06:53-07:16/23 | 07:28 | 07:24 | 08:07
| 16:22 8 | 18:17 116:18 | 15:55
15] 08:09 06:53-07:16/23 1 07:30 107:25 | 08:08
| 16:23 | 18:15 | 16:16 | 15:55
16| 08:08 06:53-07:16/23 | 07:32 | 07:27 | 08:09
| 16:25 | 18:12 | 16:15 | 15:55
17 08:07 06:52-07:15/23 107:33 107:29 | 08:10
| 16:26 | 18:10 | 16:14 | 15:55
18 08:06 06:52-07:15/23 | 07:35 | 07:31 | 08:11
| 16:28 | 18:08 | 16:12 | 15:55
19 08:05 06:53-07:14/21 107:37 107:32 | o08:11
| 16:30 | 18:06 116:11 | 15:55
20 08:04 06:53-07:12/19 1 07:39 107:3¢ | 08:12
| 16:31 | 18:04 | 16:10 | 15:56
21 08:03 06:54-07:11/17 07:43-07:54/11 | 07:40 | 07:36 | 08:13
| 16:33 0 | 18:02 116:09 | 15:56
221 08:02 06:56-07:09/13 07:39-07:55/16 | 07:42 107:37 | 08:13
| 16:35 2  18:00 116:07 | 15:57
23 08:01 06:59-07:04/5 07:38-07:56/18 | 07:44 | 07:39 | 08:14
| 16:36 | 17:57 | 16:06 | 15:57
24| 08:00 07:37-07:58/21 | 07:46 | 07:41 | 08:14
| 16:38 | 17:55 ]16:05 | 15:58
25| 07:58 07:35-07:57/22 | 06:48 107:42 | 08:14
| 16:40 | 16:53 | 16:04 | 15:58
26| 07:57 07:35-07:58/23 | 06:49 | 07:44 | 08:15
| 16:42 | 16:51 | 16:03 | 15:59
27 07:56 07:34-07:58/24 | 06:51 107:45 | 08:15
| 16:44 | 16:49 | 16:02 | 16:00
28 07:54 07:33-07:57/24 | 06:53 | 07:47 | 08:15
| 16:45 | 16:47 | 16:01 | 16:01
29 07:53 07:33-07:57/24 | 06:55 107:49 | 08:15
| 16:47 | 16:45 116:01 | 16:01
30 07:52 07:34-07:56/22 | 06:57 107:50 | 08:16
| 16:49 | 16:44 | 16:00 | 16:02
311 07:50 | 06:58 | | 08:16
| 16:51 | 16:42 | | 16:03

Sonnenscheinstunden| 258 1331 | 266 |2
Anzahl Minuten mit Schatten 0 278 205 81 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WindPRO 4.1.273 | EMD International A/S, Tel, +45 96 35 44 44, www.emd.dk, windpro@emd.dk 06.06.2025 09:38 / 9 windes



CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 41 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA 10 - NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (38)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:16 07:48 06:55 06:44 05:38 04:53 04:50 05:26 06:17 07:06 07:00 07:51
16:05 16:53 17:45 19:39 20:30 21:17 21:31 20:59 19:56 18:46 16:40 15:59
2] 08:15 07:47 06:52 06:41 05:37 04:52 04:50 05:28 06:18 07:08 07:02 07:53
16:06 16:55 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:38 15:58
3]08:15 07:45 06:50 06:39 05:35 04:51 04:51 05:30 06:20 07:09 07:04 07:54
16:07 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:52 18:42 16:36 15:58
4 08:15 07:44 06:48 06:37 05:33 04:50 04:52 05:31 06:22 07:11 07:06 07:56
16:08 16:58 17:50 19:44 20:35 21:20 2129 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:31 04:50 04:53 05:33 06:23 07:13 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:57
6] 08:14 07:40 06:44 06:32 05:29 04:49 04:54 05:34 06:25 07:14 07:09 07:58
16:10 17:02 17:54 19:48 20:39 21:22 21:28 20:50 19:45 18:35 16:31 15:56
708:14 07:39 06:41 06:30 05:27 04:48 04:54 05:36 06:26 07:16 07:11 08:00
16:12 17:04 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:56
8] 08:14 07:37 06:39 06:28 05:25 04:48 04:55 05:37 06:28 07:18 07:13 08:01
16:13 17:06 17:57 19:51 20:42 21:24 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:24 04:47 04:56 05:39 06:30 07:20 07:15 08:02
16:14 17:08 17:59 19:53 20:44 21224 2127 20:44 19:38 18:28 16:26 15:55
10| 08:13 07:33 06:35 06:23 05:22 04:47 04:57 05:41 06:31 07:21 07:16 08:03
16:16 17:09 18:01 19:55 20:45 21:25 21:26 20:42 19:35 18:26 16:24 15:55
11 08:12 07:31 06:32 06:21 05:20 04:47 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:03 19:56 20:47 21:26 21:25 20:41 19:33 18:23 16:22 15:55
12 08:11 07:29 06:30 06:19 05:19 04:46 04:59 05:44 06:35 07:25 07:20 08:05
16:19 17:13 18:04 19:58 20:48 21:27 21:24 20:39 19:31 18:21 16:21 15:55
13 08:11 07:28 06:28 06:16 05:17 04:46 05:01 05:46 06:36 07:26 07:22 08:06
16:20 17:15 18:06 20:00 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:54
14 08:10 07:26 06:25 06:14 05:15 04:46 05:02 05:47 06:38 07:28 07:24 08:07
16:22 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:17 16:18 15:54
15| 08:09 07:24 06:23 06:12 05:14 04:46 05:03 05:49 06:40 07:30 07:25 08:08
16:23 17:19 18:10 20:03 20:53 21:29 21221 20:33 19:24 18:15 16:16 15:55
16 | 08:08 07:22 06:21 06:10 05:12 04:45 05:04 05:50 06:41 07:32 07:27 08:09
16:25 17:21 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:15 15:55
17| 08:07 07:20 06:19 06:08 05:11 04:45 05:05 05:52 06:43 07:33 07:29 08:10
16:26 17:23 18:13 20:07 20:56 21:30 21:19 20:29 19:19 18:10 16:14 15:55
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:07 05:54 06:44 07:35 07:31 08:11
16:28 17:24 18:15 20:08 20:58 21:30 21:18 20:27 19:17 18:08 16:12 15:55
19 | 08:05 07:16 06:14 06:03 05:08 04:45 05:08 05:55 06:46 07:37 07:32 08:11
16:30 17:26 18:17 20:10 20:59 21:30 21:17 20:24 19:14 18:06 16:11 15:55
20 | 08:04 07:14 06:12 06:01 05:06 04:45 05:09 05:57 06:48 07:39 07:34 08:12
16:31 17:28 18:18 20:12 21:01 21:31 21:16 20:22 19:12 18:04 16:10 15:56
21| 08:03 07:12 06:09 05:59 05:05 04:46 05:10 05:59 06:49 07:40 07:36 08:13
16:33 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:10 18:02 16:09 15:56
22| 08:02 07:10 06:07 05:57 05:04 04:46 05:12 06:00 06:51 07:42 07:37 08:13
16:35 17:32 18:22 20:15 21:04 21:31 21:13 20:18 19:07 18:00 16:07 15:57
23| 08:01 07:08 06:05 05:55 05:02 04:46 05:13 06:02 06:53 07:44 07:39 08:14
16:36 17:34 18:24 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:53 05:01 04:46 05:15 06:03 06:54 07:46 07:41 08:14
16:38 17:36 18:25 20:18 21:06 21:31 21:11 20:14 19:03 17:55 16:05 15:58
25| 07:58 07:03 06:00 05:51 05:00 04:47 05:16 06:05 06:56 06:48 07:42 08:14
16:40 17:37 18:27 20:20 21:08 21:31 21:09 20:12 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:58 05:48 04:59 04:47 05:17 06:07 06:58 06:49 07:44 08:15
16:42 17:39 18:29 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:59
27| 07:56 06:59 05:55 05:46 04:58 04:47 05:19 06:08 06:59 06:51 07:45 08:15
16:44 17:41 18:30 20:24 21:10 21:31 21:06 20:07 18:56 16:49 16:02 16:00
28| 07:54 06:57 05:53 05:44 04:57 04:48 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:43 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:01

29| 07:53 06:51 05:42 04:56 04:48 05:22 06:12 07:03 06:55 07:49 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:00 16:01

30| 07:51 06:48 05:40 04:55 04:49 05:23 06:13 07:04 06:57 07:50 08:15

16:49 19:36 20:29 21:14 21:31 21:02 20:01 18:49 16:43 16:00 16:02

311 07:50 06:46 04:54 05:25 06:15 06:58 08:16

|16:51 | 11937 | | 21:15 | |21:00 |[19:58 | 1642 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 42 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA 11 - NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (39)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:15 07:48 06:55 06:44 05:38 04:53 04:50 05:26 06:17 07:06 07:00 07:51
16:04 16:53 17:45 19:39 20:30 21:16 21:31 20:58 19:56 18:46 16:40 15:59
2] 08:15 07:47 06:52 06:41 05:36 04:52 04:50 05:28 06:18 07:08 07:02 07:53
16:06 16:54 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:38 15:58
3]08:15 07:45 06:50 06:39 05:35 04:51 04:51 05:29 06:20 07:09 07:04 07:54
16:07 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:51 18:42 16:36 15:58
4 08:15 07:44 06:48 06:37 05:33 04:50 04:52 05:31 06:21 07:11 07:05 07:56
16:08 16:58 17:50 19:44 20:35 21:20 2129 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:31 04:50 04:53 05:33 06:23 07:13 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:57
6] 08:14 07:40 06:44 06:32 05:29 04:49 04:53 05:34 06:25 07:14 07:09 07:58
16:10 17:02 17:54 19:48 20:39 21:22 21:28 20:50 19:45 18:35 16:31 15:56
708:14 07:38 06:41 06:30 05:27 04:48 04:54 05:36 06:26 07:16 07:11 08:00
16:12 17:04 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:56
8] 08:14 07:37 06:39 06:28 05:25 04:48 04:55 05:37 06:28 07:18 07:13 08:01
16:13 17:06 17:57 19:51 20:42 21:24 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:24 04:47 04:56 05:39 06:30 07:19 07:15 08:02
16:14 17:08 17:59 19:53 20:44 21224 21:26 20:44 19:38 18:28 16:26 15:55
10| 08:13 07:33 06:35 06:23 05:22 04:47 04:57 05:41 06:31 07:21 07:16 08:03
16:16 17:09 18:01 19:54 20:45 21:25 21:26 20:42 19:35 18:26 16:24 15:55
11 08:12 07:31 06:32 06:21 05:20 04:47 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:02 19:56 20:47 21:26 21:25 20:40 19:33 18:23 16:22 15:55
12 08:11 07:29 06:30 06:19 05:19 04:46 04:59 05:44 06:35 07:25 07:20 08:05
16:18 17:13 18:04 19:58 20:48 21:27 21:24 20:39 19:31 18:21 16:21 15:54
13 08:11 07:28 06:28 06:16 05:17 04:46 05:00 05:45 06:36 07:26 07:22 08:06
16:20 17:15 18:06 20:00 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:54
14 08:10 07:26 06:25 06:14 05:15 04:46 05:02 05:47 06:38 07:28 07:23 08:07
16:22 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:17 16:18 15:54
15| 08:09 07:24 06:23 06:12 05:14 04:45 05:03 05:49 06:39 07:30 07:25 08:08
16:23 17:19 18:10 20:03 20:53 21:28 21221 20:33 19:24 18:14 16:16 15:54
16 | 08:08 07:22 06:21 06:10 05:12 04:45 05:04 05:50 06:41 07:32 07:27 08:09
16:25 17:21 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:15 15:55
17 | 08:07 07:20 06:18 06:07 05:11 04:45 05:05 05:52 06:43 07:33 07:29 08:10
16:26 17:22 18:13 20:06 20:56 21:29 21:19 20:29 19:19 18:10 16:14 15:55
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:06 05:54 06:44 07:35 07:30 08:11
16:28 17:24 18:15 20:08 20:58 21:30 21:18 20:26 19:17 18:08 16:12 15:55
19 | 08:05 07:16 06:14 06:03 05:08 04:45 05:08 05:55 06:46 07:37 07:32 08:11
16:30 17:26 18:17 20:10 20:59 21:30 21:17 20:24 19:14 18:06 16:11 15:55
20 | 08:04 07:14 06:11 06:01 05:06 04:45 05:09 05:57 06:48 07:39 07:34 08:12
16:31 17:28 18:18 20:12 21:01 21:31 21:16 20:22 19:12 18:04 16:10 15:56
21| 08:03 07:12 06:09 05:59 05:05 04:46 05:10 05:58 06:49 07:40 07:36 08:12
16:33 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:10 18:02 16:08 15:56
22| 08:02 07:10 06:07 05:57 05:04 04:46 05:12 06:00 06:51 07:42 07:37 08:13
16:35 17:32 18:22 20:15 21:04 21:31 21:13 20:18 19:07 17:59 16:07 15:57
23| 08:01 07:07 06:05 05:55 05:02 04:46 05:13 06:02 06:53 07:44 07:39 08:14
16:36 17:34 18:23 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:53 05:01 04:46 05:15 06:03 06:54 07:46 07:41 08:14
16:38 17:35 18:25 20:18 21:06 21:31 21:11 20:14 19:03 17:55 16:05 15:58
25| 07:58 07:03 06:00 05:50 05:00 04:47 05:16 06:05 06:56 06:47 07:42 08:14
16:40 17:37 18:27 20:20 21:08 21:31 21:09 20:12 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:58 05:48 04:59 04:47 05:17 06:07 06:58 06:49 07:44 08:15
16:42 17:39 18:29 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:59
27| 07:56 06:59 05:55 05:46 04:58 04:47 05:19 06:08 06:59 06:51 07:45 08:15
16:43 17:41 18:30 20:24 21:10 21:31 21:06 20:07 18:55 16:49 16:02 16:00
28| 07:54 06:57 05:53 05:44 04:57 04:48 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:43 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:00

29| 07:53 06:51 05:42 04:56 04:48 05:22 06:12 07:03 06:55 07:48 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:00 16:01

30| 07:51 06:48 05:40 04:55 04:49 05:23 06:13 07:04 06:56 07:50 08:15

16:49 19:36 20:29 21:14 21:31 21:02 20:01 18:48 16:43 16:00 16:02

311 07:50 06:46 04:54 05:25 06:15 06:58 08:15

|16:51 | 11937 | | 21:15 | |21:00 |[19:58 | 1642 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 43 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA 12 - NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (40)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:16 07:48 06:55 06:44 05:39 04:53 04:50 05:27 06:17 07:06 07:00 07:52
16:05 16:53 17:45 19:39 20:30 21:17 21:31 20:59 19:56 18:46 16:40 15:59
2] 08:15 07:47 06:53 06:41 05:37 04:52 04:50 05:28 06:18 07:08 07:02 07:53
16:06 16:55 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:38 15:58
3]08:15 07:45 06:50 06:39 05:35 04:51 04:51 05:30 06:20 07:09 07:04 07:54
16:07 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:52 18:42 16:36 15:58
4 08:15 07:44 06:48 06:37 05:33 04:50 04:52 05:31 06:22 07:11 07:06 07:56
16:08 16:58 17:50 19:44 20:35 21:20 21:30 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:31 04:50 04:53 05:33 06:23 07:13 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:57
6] 08:14 07:40 06:44 06:32 05:29 04:49 04:54 05:34 06:25 07:14 07:09 07:58
16:10 17:02 17:54 19:48 20:39 21:22 21:28 20:50 19:45 18:35 16:31 15:56
708:14 07:39 06:41 06:30 05:27 04:49 04:54 05:36 06:26 07:16 07:11 08:00
16:12 17:04 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:56
8] 08:14 07:37 06:39 06:28 05:26 04:48 04:55 05:38 06:28 07:18 07:13 08:01
16:13 17:06 17:57 19:51 20:42 21:24 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:24 04:47 04:56 05:39 06:30 07:20 07:15 08:02
16:14 17:08 17:59 19:53 20:44 21224 2127 20:44 19:38 18:28 16:26 15:55
10| 08:13 07:33 06:35 06:23 05:22 04:47 04:57 05:41 06:31 07:21 07:16 08:03
16:16 17:10 18:01 19:55 20:45 21:25 21:26 20:42 19:35 18:26 16:24 15:55
11 08:12 07:31 06:32 06:21 05:20 04:47 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:03 19:56 20:47 21:26 21:25 20:41 19:33 18:23 16:22 15:55
12 08:11 07:30 06:30 06:19 05:19 04:46 04:59 05:44 06:35 07:25 07:20 08:05
16:19 17:13 18:04 19:58 20:49 21:27 21:24 20:39 19:31 18:21 16:21 15:55
13 08:11 07:28 06:28 06:16 05:17 04:46 05:01 05:46 06:36 07:26 07:22 08:06
16:20 17:15 18:06 20:00 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:55
14 08:10 07:26 06:25 06:14 05:15 04:46 05:02 05:47 06:38 07:28 07:24 08:07
16:22 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:17 16:18 15:55
15| 08:09 07:24 06:23 06:12 05:14 04:46 05:03 05:49 06:40 07:30 07:25 08:08
16:23 17:19 18:10 20:03 20:53 21:29 21221 20:33 19:24 18:15 16:16 15:55
16 | 08:08 07:22 06:21 06:10 05:12 04:45 05:04 05:50 06:41 07:32 07:27 08:09
16:25 17:21 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:15 15:55
17| 08:07 07:20 06:19 06:08 05:11 04:45 05:05 05:52 06:43 07:33 07:29 08:10
16:26 17:23 18:13 20:07 20:56 21:30 21:19 20:29 19:19 18:10 16:14 15:55
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:07 05:54 06:44 07:35 07:31 08:11
16:28 17:24 18:15 20:08 20:58 21:30 21:18 20:27 19:17 18:08 16:12 15:55
19 | 08:05 07:16 06:14 06:03 05:08 04:45 05:08 05:55 06:46 07:37 07:32 08:11
16:30 17:26 18:17 20:10 20:59 21:30 21:17 20:24 19:14 18:06 16:11 15:55
20 | 08:04 07:14 06:12 06:01 05:06 04:45 05:09 05:57 06:48 07:39 07:34 08:12
16:31 17:28 18:18 20:12 21:01 21:31 21:16 20:22 19:12 18:04 16:10 15:56
21| 08:03 07:12 06:09 05:59 05:05 04:46 05:11 05:59 06:49 07:40 07:36 08:13
16:33 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:10 18:02 16:09 15:56
22| 08:02 07:10 06:07 05:57 05:04 04:46 05:12 06:00 06:51 07:42 07:37 08:13
16:35 17:32 18:22 20:15 21:04 21:31 21:13 20:18 19:07 18:00 16:07 15:57
23| 08:01 07:08 06:05 05:55 05:02 04:46 05:13 06:02 06:53 07:44 07:39 08:14
16:36 17:34 18:24 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:53 05:01 04:46 05:15 06:04 06:54 07:46 07:41 08:14
16:38 17:36 18:25 20:18 21:06 21:31 21:11 20:14 19:03 17:55 16:05 15:58
25| 07:58 07:03 06:00 05:51 05:00 04:47 05:16 06:05 06:56 06:48 07:42 08:14
16:40 17:37 18:27 20:20 21:08 21:31 21:09 20:12 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:58 05:48 04:59 04:47 05:18 06:07 06:58 06:49 07:44 08:15
16:42 17:39 18:29 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:59
27| 07:56 06:59 05:55 05:46 04:58 04:47 05:19 06:08 06:59 06:51 07:45 08:15
16:44 17:41 18:30 20:24 21:10 21:31 21:06 20:07 18:56 16:49 16:02 16:00
28| 07:54 06:57 05:53 05:44 04:57 04:48 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:43 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:01

29| 07:53 06:51 05:42 04:56 04:49 05:22 06:12 07:03 06:55 07:49 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:01 16:01

30| 07:51 06:48 05:40 04:55 04:49 05:23 06:13 07:04 06:57 07:50 08:15

16:49 19:36 20:29 21:14 21:31 21:02 20:01 18:49 16:44 16:00 16:02

311 07:50 06:46 04:54 05:25 06:15 06:58 08:16

|16:51 | 11937 | | 21:15 | |21:00 |[19:58 | 1642 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 06.06.2025 09:38 / 12



CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 44 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA 13 - NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (41)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:15 07:48 06:55 06:44 05:38 04:53 04:50 05:26 06:17 07:06 07:00 07:51
16:05 16:53 17:45 19:39 20:30 21:17 21:31 20:58 19:56 18:46 16:40 15:59
2] 08:15 07:47 06:52 06:41 05:37 04:52 04:50 05:28 06:18 07:08 07:02 07:53
16:06 16:54 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:38 15:58
3]08:15 07:45 06:50 06:39 05:35 04:51 04:51 05:30 06:20 07:09 07:04 07:54
16:07 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:52 18:42 16:36 15:58
4 08:15 07:44 06:48 06:37 05:33 04:50 04:52 05:31 06:21 07:11 07:06 07:56
16:08 16:58 17:50 19:44 20:35 21:20 2129 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:31 04:50 04:53 05:33 06:23 07:13 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:57
6] 08:14 07:40 06:44 06:32 05:29 04:49 04:54 05:34 06:25 07:14 07:09 07:58
16:10 17:02 17:54 19:48 20:39 21:22 21:28 20:50 19:45 18:35 16:31 15:56
708:14 07:39 06:41 06:30 05:27 04:48 04:54 05:36 06:26 07:16 07:11 08:00
16:12 17:04 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:56
8] 08:14 07:37 06:39 06:28 05:25 04:48 04:55 05:37 06:28 07:18 07:13 08:01
16:13 17:06 17:57 19:51 20:42 21:24 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:24 04:47 04:56 05:39 06:30 07:19 07:15 08:02
16:14 17:08 17:59 19:53 20:44 21224 2127 20:44 19:38 18:28 16:26 15:55
10| 08:13 07:33 06:35 06:23 05:22 04:47 04:57 05:41 06:31 07:21 07:16 08:03
16:16 17:09 18:01 19:54 20:45 21:25 21:26 20:42 19:35 18:26 16:24 15:55
11 08:12 07:31 06:32 06:21 05:20 04:47 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:03 19:56 20:47 21:26 21:25 20:41 19:33 18:23 16:22 15:55
12 08:11 07:29 06:30 06:19 05:19 04:46 04:59 05:44 06:35 07:25 07:20 08:05
16:19 17:13 18:04 19:58 20:48 21:27 21:24 20:39 19:31 18:21 16:21 15:55
13 08:11 07:28 06:28 06:16 05:17 04:46 05:01 05:45 06:36 07:26 07:22 08:06
16:20 17:15 18:06 20:00 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:54
14 08:10 07:26 06:25 06:14 05:15 04:46 05:02 05:47 06:38 07:28 07:24 08:07
16:22 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:17 16:18 15:54
15| 08:09 07:24 06:23 06:12 05:14 04:46 05:03 05:49 06:39 07:30 07:25 08:08
16:23 17:19 18:10 20:03 20:53 21:29 21221 20:33 19:24 18:14 16:16 15:55
16 | 08:08 07:22 06:21 06:10 05:12 04:45 05:04 05:50 06:41 07:32 07:27 08:09
16:25 17:21 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:15 15:55
17 | 08:07 07:20 06:18 06:07 05:11 04:45 05:05 05:52 06:43 07:33 07:29 08:10
16:26 17:23 18:13 20:06 20:56 21:30 21:19 20:29 19:19 18:10 16:14 15:55
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:07 05:54 06:44 07:35 07:31 08:11
16:28 17:24 18:15 20:08 20:58 21:30 21:18 20:27 19:17 18:08 16:12 15:55
19 | 08:05 07:16 06:14 06:03 05:08 04:45 05:08 05:55 06:46 07:37 07:32 08:11
16:30 17:26 18:17 20:10 20:59 21:30 21:17 20:24 19:14 18:06 16:11 15:55
20 | 08:04 07:14 06:12 06:01 05:06 04:45 05:09 05:57 06:48 07:39 07:34 08:12
16:31 17:28 18:18 20:12 21:01 21:31 21:16 20:22 19:12 18:04 16:10 15:56
21| 08:03 07:12 06:09 05:59 05:05 04:46 05:10 05:59 06:49 07:40 07:36 08:13
16:33 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:10 18:02 16:08 15:56
22| 08:02 07:10 06:07 05:57 05:04 04:46 05:12 06:00 06:51 07:42 07:37 08:13
16:35 17:32 18:22 20:15 21:04 21:31 21:13 20:18 19:07 18:00 16:07 15:57
23| 08:01 07:08 06:05 05:55 05:02 04:46 05:13 06:02 06:53 07:44 07:39 08:14
16:36 17:34 18:24 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:53 05:01 04:46 05:15 06:03 06:54 07:46 07:41 08:14
16:38 17:35 18:25 20:18 21:06 21:31 21:11 20:14 19:03 17:55 16:05 15:58
25| 07:58 07:03 06:00 05:50 05:00 04:47 05:16 06:05 06:56 06:47 07:42 08:14
16:40 17:37 18:27 20:20 21:08 21:31 21:09 20:12 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:58 05:48 04:59 04:47 05:17 06:07 06:58 06:49 07:44 08:15
16:42 17:39 18:29 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:59
27| 07:56 06:59 05:55 05:46 04:58 04:47 05:19 06:08 06:59 06:51 07:45 08:15
16:43 17:41 18:30 20:24 21:10 21:31 21:06 20:07 18:56 16:49 16:02 16:00
28| 07:54 06:57 05:53 05:44 04:57 04:48 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:43 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:01

29| 07:53 06:51 05:42 04:56 04:48 05:22 06:12 07:03 06:55 07:48 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:00 16:01

30| 07:51 06:48 05:40 04:55 04:49 05:23 06:13 07:04 06:56 07:50 08:15

16:49 19:36 20:29 21:14 21:31 21:02 20:01 18:49 16:43 16:00 16:02

311 07:50 06:46 04:54 05:25 06:15 06:58 08:15

|16:51 | 11937 | | 21:15 | |21:00 |[19:58 | 1642 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 45 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA 14 - NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (42)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:15 07:48 06:55 06:44 05:38 04:53 04:50 05:26 06:17 07:06 07:00 07:51
16:05 16:53 17:45 19:39 20:30 21:16 21:31 20:58 19:56 18:46 16:40 15:59
2] 08:15 07:47 06:52 06:41 05:37 04:52 04:50 05:28 06:18 07:08 07:02 07:53
16:06 16:54 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:38 15:58
3]08:15 07:45 06:50 06:39 05:35 04:51 04:51 05:30 06:20 07:09 07:04 07:54
16:07 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:51 18:42 16:36 15:58
4 08:15 07:44 06:48 06:37 05:33 04:50 04:52 05:31 06:21 07:11 07:06 07:56
16:08 16:58 17:50 19:44 20:35 21:20 2129 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:31 04:50 04:53 05:33 06:23 07:13 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:57
6] 08:14 07:40 06:44 06:32 05:29 04:49 04:54 05:34 06:25 07:14 07:09 07:58
16:10 17:02 17:54 19:48 20:39 21:22 21:28 20:50 19:45 18:35 16:31 15:56
708:14 07:38 06:41 06:30 05:27 04:48 04:54 05:36 06:26 07:16 07:11 08:00
16:12 17:04 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:56
8] 08:14 07:37 06:39 06:28 05:25 04:48 04:55 05:37 06:28 07:18 07:13 08:01
16:13 17:06 17:57 19:51 20:42 21:24 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:24 04:47 04:56 05:39 06:30 07:19 07:15 08:02
16:14 17:08 17:59 19:53 20:44 21224 21:26 20:44 19:38 18:28 16:26 15:55
10| 08:13 07:33 06:35 06:23 05:22 04:47 04:57 05:41 06:31 07:21 07:16 08:03
16:16 17:09 18:01 19:54 20:45 21:25 21:26 20:42 19:35 18:26 16:24 15:55
11 08:12 07:31 06:32 06:21 05:20 04:47 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:03 19:56 20:47 21:26 21:25 20:40 19:33 18:23 16:22 15:55
12 08:11 07:29 06:30 06:19 05:19 04:46 04:59 05:44 06:35 07:25 07:20 08:05
16:19 17:13 18:04 19:58 20:48 21:27 21:24 20:39 19:31 18:21 16:21 15:55
13 08:11 07:28 06:28 06:16 05:17 04:46 05:01 05:45 06:36 07:26 07:22 08:06
16:20 17:15 18:06 20:00 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:54
14 08:10 07:26 06:25 06:14 05:15 04:46 05:02 05:47 06:38 07:28 07:23 08:07
16:22 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:17 16:18 15:54
15| 08:09 07:24 06:23 06:12 05:14 04:46 05:03 05:49 06:39 07:30 07:25 08:08
16:23 17:19 18:10 20:03 20:53 21:28 21221 20:33 19:24 18:14 16:16 15:55
16 | 08:08 07:22 06:21 06:10 05:12 04:45 05:04 05:50 06:41 07:32 07:27 08:09
16:25 17:21 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:15 15:55
17 | 08:07 07:20 06:18 06:07 05:11 04:45 05:05 05:52 06:43 07:33 07:29 08:10
16:26 17:23 18:13 20:06 20:56 21:29 21:19 20:29 19:19 18:10 16:14 15:55
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:07 05:54 06:44 07:35 07:30 08:11
16:28 17:24 18:15 20:08 20:58 21:30 21:18 20:26 19:17 18:08 16:12 15:55
19 | 08:05 07:16 06:14 06:03 05:08 04:45 05:08 05:55 06:46 07:37 07:32 08:11
16:30 17:26 18:17 20:10 20:59 21:30 21:17 20:24 19:14 18:06 16:11 15:55
20 | 08:04 07:14 06:11 06:01 05:06 04:45 05:09 05:57 06:48 07:39 07:34 08:12
16:31 17:28 18:18 20:12 21:01 21:31 21:16 20:22 19:12 18:04 16:10 15:56
21| 08:03 07:12 06:09 05:59 05:05 04:46 05:10 05:59 06:49 07:40 07:36 08:12
16:33 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:10 18:02 16:08 15:56
22| 08:02 07:10 06:07 05:57 05:04 04:46 05:12 06:00 06:51 07:42 07:37 08:13
16:35 17:32 18:22 20:15 21:04 21:31 21:13 20:18 19:07 17:59 16:07 15:57
23| 08:01 07:07 06:05 05:55 05:02 04:46 05:13 06:02 06:53 07:44 07:39 08:14
16:36 17:34 18:23 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:53 05:01 04:46 05:15 06:03 06:54 07:46 07:41 08:14
16:38 17:35 18:25 20:18 21:06 21:31 21:11 20:14 19:03 17:55 16:05 15:58
25| 07:58 07:03 06:00 05:50 05:00 04:47 05:16 06:05 06:56 06:47 07:42 08:14
16:40 17:37 18:27 20:20 21:08 21:31 21:09 20:12 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:58 05:48 04:59 04:47 05:17 06:07 06:58 06:49 07:44 08:15
16:42 17:39 18:29 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:59
27| 07:56 06:59 05:55 05:46 04:58 04:47 05:19 06:08 06:59 06:51 07:45 08:15
16:43 17:41 18:30 20:24 21:10 21:31 21:06 20:07 18:56 16:49 16:02 16:00
28| 07:54 06:57 05:53 05:44 04:57 04:48 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:43 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:01

29| 07:53 06:51 05:42 04:56 04:48 05:22 06:12 07:03 06:55 07:48 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:00 16:01

30| 07:51 06:48 05:40 04:55 04:49 05:23 06:13 07:04 06:56 07:50 08:15

16:49 19:36 20:29 21:14 21:31 21:02 20:01 18:49 16:43 16:00 16:02

311 07:50 06:46 04:54 05:25 06:15 06:58 08:15

|16:51 | 11937 | | 21:15 | |21:00 |[19:58 | 1642 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 46 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA 15 - NORDEX N175/6.X 6800 175.0 ! NH: 179,0 m (Ges:266,5 m) (43)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:16 07:48 06:55 06:44 05:39 04:53 04:50 05:27 06:17 07:06 07:00 07:51
16:05 16:53 17:45 19:39 20:30 21:17 21:31 20:59 19:56 18:46 16:40 15:59
2] 08:15 07:47 06:52 06:41 05:37 04:52 04:50 05:28 06:18 07:08 07:02 07:53
16:06 16:55 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:38 15:58
3]08:15 07:45 06:50 06:39 05:35 04:51 04:51 05:30 06:20 07:09 07:04 07:54
16:07 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:52 18:42 16:36 15:58
4 08:15 07:44 06:48 06:37 05:33 04:50 04:52 05:31 06:22 07:11 07:06 07:56
16:08 16:58 17:50 19:44 20:35 21:20 2129 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:31 04:50 04:53 05:33 06:23 07:13 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:57
6] 08:14 07:40 06:44 06:32 05:29 04:49 04:54 05:34 06:25 07:14 07:09 07:58
16:10 17:02 17:54 19:48 20:39 21:22 21:28 20:50 19:45 18:35 16:31 15:56
708:14 07:39 06:41 06:30 05:27 04:49 04:54 05:36 06:26 07:16 07:11 08:00
16:12 17:04 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:56
8] 08:14 07:37 06:39 06:28 05:25 04:48 04:55 05:37 06:28 07:18 07:13 08:01
16:13 17:06 17:57 19:51 20:42 21:24 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:24 04:47 04:56 05:39 06:30 07:20 07:15 08:02
16:14 17:08 17:59 19:53 20:44 21224 2127 20:44 19:38 18:28 16:26 15:55
10| 08:13 07:33 06:35 06:23 05:22 04:47 04:57 05:41 06:31 07:21 07:16 08:03
16:16 17:09 18:01 19:55 20:45 21:25 21:26 20:42 19:35 18:26 16:24 15:55
11 08:12 07:31 06:32 06:21 05:20 04:47 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:03 19:56 20:47 21:26 21:25 20:41 19:33 18:23 16:22 15:55
12 08:11 07:29 06:30 06:19 05:19 04:46 04:59 05:44 06:35 07:25 07:20 08:05
16:19 17:13 18:04 19:58 20:48 21:27 21:24 20:39 19:31 18:21 16:21 15:55
13 08:11 07:28 06:28 06:16 05:17 04:46 05:01 05:46 06:36 07:26 07:22 08:06
16:20 17:15 18:06 20:00 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:55
14 08:10 07:26 06:25 06:14 05:15 04:46 05:02 05:47 06:38 07:28 07:24 08:07
16:22 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:17 16:18 15:55
15| 08:09 07:24 06:23 06:12 05:14 04:46 05:03 05:49 06:40 07:30 07:25 08:08
16:23 17:19 18:10 20:03 20:53 21:29 21221 20:33 19:24 18:15 16:16 15:55
16 | 08:08 07:22 06:21 06:10 05:12 04:45 05:04 05:50 06:41 07:32 07:27 08:09
16:25 17:21 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:15 15:55
17| 08:07 07:20 06:19 06:08 05:11 04:45 05:05 05:52 06:43 07:33 07:29 08:10
16:26 17:23 18:13 20:07 20:56 21:30 21:19 20:29 19:19 18:10 16:14 15:55
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:07 05:54 06:44 07:35 07:31 08:11
16:28 17:24 18:15 20:08 20:58 21:30 21:18 20:27 19:17 18:08 16:12 15:55
19 | 08:05 07:16 06:14 06:03 05:08 04:45 05:08 05:55 06:46 07:37 07:32 08:11
16:30 17:26 18:17 20:10 20:59 21:30 21:17 20:24 19:14 18:06 16:11 15:55
20 | 08:04 07:14 06:12 06:01 05:06 04:45 05:09 05:57 06:48 07:39 07:34 08:12
16:31 17:28 18:18 20:12 21:01 21:31 21:16 20:22 19:12 18:04 16:10 15:56
21| 08:03 07:12 06:09 05:59 05:05 04:46 05:11 05:59 06:49 07:40 07:36 08:13
16:33 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:10 18:02 16:09 15:56
22| 08:02 07:10 06:07 05:57 05:04 04:46 05:12 06:00 06:51 07:42 07:37 08:13
16:35 17:32 18:22 20:15 21:04 21:31 21:13 20:18 19:07 18:00 16:07 15:57
23| 08:01 07:08 06:05 05:55 05:03 04:46 05:13 06:02 06:53 07:44 07:39 08:14
16:36 17:34 18:24 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:53 05:01 04:46 05:15 06:04 06:54 07:46 07:41 08:14
16:38 17:36 18:25 20:18 21:06 21:31 21:11 20:14 19:03 17:55 16:05 15:58
25| 07:58 07:03 06:00 05:51 05:00 04:47 05:16 06:05 06:56 06:48 07:42 08:14
16:40 17:37 18:27 20:20 21:08 21:31 21:09 20:12 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:58 05:48 04:59 04:47 05:18 06:07 06:58 06:49 07:44 08:15
16:42 17:39 18:29 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:59
27| 07:56 06:59 05:55 05:46 04:58 04:48 05:19 06:08 06:59 06:51 07:45 08:15
16:44 17:41 18:30 20:24 21:10 21:31 21:06 20:07 18:56 16:49 16:02 16:00
28| 07:54 06:57 05:53 05:44 04:57 04:48 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:43 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:01

29| 07:53 06:51 05:42 04:56 04:49 05:22 06:12 07:03 06:55 07:49 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:01 16:01

30| 07:51 06:48 05:40 04:55 04:49 05:23 06:13 07:04 06:57 07:50 08:15

16:49 19:36 20:29 21:14 21:31 21:02 20:01 18:49 16:44 16:00 16:02

311 07:50 06:46 04:54 05:25 06:15 06:58 08:15

|16:51 | 11937 | | 21:15 | |21:00 |[19:58 | 1642 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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Seite 47 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA 16 - NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (45)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:15 07:48 06:55 06:44 05:38 04:53 04:50 05:26 06:17 07:06 07:00 07:51
16:05 16:53 17:45 19:39 20:30 21:16 21:30 20:58 19:56 18:46 16:40 15:59
2] 08:15 07:47 06:52 06:41 05:36 04:52 04:50 05:28 06:18 07:08 07:02 07:53
16:06 16:54 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:38 15:58
3]08:15 07:45 06:50 06:39 05:35 04:51 04:51 05:29 06:20 07:09 07:04 07:54
16:07 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:51 18:42 16:36 15:58
4 08:15 07:43 06:48 06:37 05:33 04:50 04:52 05:31 06:21 07:11 07:05 07:56
16:08 16:58 17:50 19:44 20:35 21:20 2129 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:31 04:50 04:53 05:33 06:23 07:13 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:57
6] 08:14 07:40 06:44 06:32 05:29 04:49 04:53 05:34 06:25 07:14 07:09 07:58
16:10 17:02 17:54 19:48 20:39 21:22 21:28 20:50 19:45 18:35 16:31 15:56
708:14 07:38 06:41 06:30 05:27 04:48 04:54 05:36 06:26 07:16 07:11 07:59
16:12 17:04 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:56
8] 08:14 07:37 06:39 06:28 05:25 04:48 04:55 05:37 06:28 07:18 07:13 08:01
16:13 17:06 17:57 19:51 20:42 21:23 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:24 04:47 04:56 05:39 06:30 07:19 07:14 08:02
16:14 17:08 17:59 19:53 20:44 21224 21:26 20:44 19:38 18:28 16:26 15:55
10| 08:12 07:33 06:34 06:23 05:22 04:47 04:57 05:41 06:31 07:21 07:16 08:03
16:16 17:09 18:01 19:54 20:45 21:25 21:26 20:42 19:35 18:26 16:24 15:55
11 08:12 07:31 06:32 06:21 05:20 04:47 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:02 19:56 20:47 21:26 21:25 20:40 19:33 18:23 16:22 15:55
12 08:11 07:29 06:30 06:19 05:19 04:46 04:59 05:44 06:35 07:25 07:20 08:05
16:18 17:13 18:04 19:58 20:48 21:27 21:24 20:38 19:31 18:21 16:21 15:54
13 08:11 07:27 06:28 06:16 05:17 04:46 05:01 05:45 06:36 07:26 07:22 08:06
16:20 17:15 18:06 20:00 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:54
14 08:10 07:26 06:25 06:14 05:15 04:46 05:02 05:47 06:38 07:28 07:23 08:07
16:22 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:17 16:18 15:54
15| 08:09 07:24 06:23 06:12 05:14 04:46 05:03 05:49 06:39 07:30 07:25 08:08
16:23 17:19 18:10 20:03 20:53 21:28 21221 20:33 19:24 18:14 16:16 15:54
16 | 08:08 07:22 06:21 06:10 05:12 04:45 05:04 05:50 06:41 07:31 07:27 08:09
16:25 17:21 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:15 15:55
17 | 08:07 07:20 06:18 06:07 05:11 04:45 05:05 05:52 06:43 07:33 07:29 08:10
16:26 17:22 18:13 20:06 20:56 21:29 21:19 20:28 19:19 18:10 16:14 15:55
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:07 05:54 06:44 07:35 07:30 08:10
16:28 17:24 18:15 20:08 20:58 21:30 21:18 20:26 19:17 18:08 16:12 15:55
19 | 08:05 07:16 06:14 06:03 05:08 04:45 05:08 05:55 06:46 07:37 07:32 08:11
16:30 17:26 18:16 20:10 20:59 21:30 21:17 20:24 19:14 18:06 16:11 15:55
20 | 08:04 07:14 06:11 06:01 05:06 04:45 05:09 05:57 06:48 07:39 07:34 08:12
16:31 17:28 18:18 20:12 21:01 21:30 21:16 20:22 19:12 18:04 16:10 15:56
21| 08:03 07:12 06:09 05:59 05:05 04:46 05:10 05:58 06:49 07:40 07:36 08:12
16:33 17:30 18:20 20:13 21:02 21:31 21:14 20:20 19:10 18:02 16:08 15:56
22| 08:02 07:10 06:07 05:57 05:04 04:46 05:12 06:00 06:51 07:42 07:37 08:13
16:35 17:32 18:22 20:15 21:04 21:31 21:13 20:18 19:07 17:59 16:07 15:57
23| 08:01 07:07 06:04 05:55 05:02 04:46 05:13 06:02 06:53 07:44 07:39 08:13
16:36 17:34 18:23 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:53 05:01 04:46 05:15 06:03 06:54 07:46 07:41 08:14
16:38 17:35 18:25 20:18 21:06 21:31 21:11 20:14 19:02 17:55 16:05 15:58
25| 07:58 07:03 06:00 05:50 05:00 04:47 05:16 06:05 06:56 06:47 07:42 08:14
16:40 17:37 18:27 20:20 21:08 21:31 21:09 20:12 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:58 05:48 04:59 04:47 05:17 06:07 06:58 06:49 07:44 08:15
16:42 17:39 18:29 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:59
27| 07:56 06:59 05:55 05:46 04:58 04:47 05:19 06:08 06:59 06:51 07:45 08:15
16:43 17:41 18:30 20:23 21:10 21:31 21:06 20:07 18:55 16:49 16:02 16:00
28| 07:54 06:57 05:53 05:44 04:57 04:48 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:43 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:00

29| 07:53 06:51 05:42 04:56 04:48 05:22 06:12 07:03 06:55 07:48 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:00 16:01

30| 07:51 06:48 05:40 04:55 04:49 05:23 06:13 07:04 06:56 07:50 08:15

16:49 19:35 20:29 21:14 21:31 21:02 20:00 18:48 16:43 16:00 16:02

311 07:50 06:46 04:54 05:25 06:15 06:58 08:15

|16:51 | 11937 | | 21:15 | |21:00 |[19:58 | 1642 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA 17 - NORDEX N175/6.X 6800 175.0 ! NH: 179,0 m (Ges:266,5 m) (46)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:15 07:48 06:55 06:44 05:38 04:53 04:50 05:26 06:17 07:06 07:00 07:51
16:05 16:53 17:45 19:39 20:30 21:16 21:30 20:58 19:56 18:46 16:40 15:59
2] 08:15 07:47 06:52 06:41 05:37 04:52 04:50 05:28 06:18 07:08 07:02 07:53
16:06 16:54 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:38 15:58
3]08:15 07:45 06:50 06:39 05:35 04:51 04:51 05:30 06:20 07:09 07:04 07:54
16:07 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:51 18:42 16:36 15:58
4 08:15 07:44 06:48 06:37 05:33 04:50 04:52 05:31 06:21 07:11 07:05 07:56
16:08 16:58 17:50 19:44 20:35 21:20 2129 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:31 04:50 04:53 05:33 06:23 07:13 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:57
6] 08:14 07:40 06:44 06:32 05:29 04:49 04:54 05:34 06:25 07:14 07:09 07:58
16:10 17:02 17:54 19:48 20:39 21:22 21:28 20:50 19:45 18:35 16:31 15:56
708:14 07:38 06:41 06:30 05:27 04:48 04:54 05:36 06:26 07:16 07:11 07:59
16:12 17:04 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:56
8] 08:14 07:37 06:39 06:28 05:25 04:48 04:55 05:37 06:28 07:18 07:13 08:01
16:13 17:06 17:57 19:51 20:42 21:23 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:24 04:47 04:56 05:39 06:30 07:19 07:15 08:02
16:14 17:08 17:59 19:53 20:44 21224 21:26 20:44 19:38 18:28 16:26 15:55
10| 08:13 07:33 06:35 06:23 05:22 04:47 04:57 05:41 06:31 07:21 07:16 08:03
16:16 17:09 18:01 19:54 20:45 21:25 21:26 20:42 19:35 18:26 16:24 15:55
11 08:12 07:31 06:32 06:21 05:20 04:47 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:03 19:56 20:47 21:26 21:25 20:40 19:33 18:23 16:22 15:55
12 08:11 07:29 06:30 06:19 05:19 04:46 04:59 05:44 06:35 07:25 07:20 08:05
16:19 17:13 18:04 19:58 20:48 21:27 21:24 20:39 19:31 18:21 16:21 15:55
13 08:11 07:28 06:28 06:16 05:17 04:46 05:01 05:45 06:36 07:26 07:22 08:06
16:20 17:15 18:06 20:00 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:54
14 08:10 07:26 06:25 06:14 05:15 04:46 05:02 05:47 06:38 07:28 07:23 08:07
16:22 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:17 16:18 15:54
15| 08:09 07:24 06:23 06:12 05:14 04:46 05:03 05:49 06:39 07:30 07:25 08:08
16:23 17:19 18:10 20:03 20:53 21:28 21221 20:33 19:24 18:14 16:16 15:55
16 | 08:08 07:22 06:21 06:10 05:12 04:45 05:04 05:50 06:41 07:32 07:27 08:09
16:25 17:21 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:15 15:55
17 | 08:07 07:20 06:18 06:07 05:11 04:45 05:05 05:52 06:43 07:33 07:29 08:10
16:26 17:23 18:13 20:06 20:56 21:29 21:19 20:29 19:19 18:10 16:14 15:55
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:07 05:54 06:44 07:35 07:30 08:10
16:28 17:24 18:15 20:08 20:58 21:30 21:18 20:26 19:17 18:08 16:12 15:55
19 | 08:05 07:16 06:14 06:03 05:08 04:45 05:08 05:55 06:46 07:37 07:32 08:11
16:30 17:26 18:17 20:10 20:59 21:30 21:17 20:24 19:14 18:06 16:11 15:55
20 | 08:04 07:14 06:11 06:01 05:06 04:45 05:09 05:57 06:48 07:39 07:34 08:12
16:31 17:28 18:18 20:12 21:01 21:31 21:16 20:22 19:12 18:04 16:10 15:56
21| 08:03 07:12 06:09 05:59 05:05 04:46 05:10 05:59 06:49 07:40 07:36 08:12
16:33 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:10 18:02 16:08 15:56
22| 08:02 07:10 06:07 05:57 05:04 04:46 05:12 06:00 06:51 07:42 07:37 08:13
16:35 17:32 18:22 20:15 21:04 21:31 21:13 20:18 19:07 17:59 16:07 15:57
23| 08:01 07:07 06:05 05:55 05:02 04:46 05:13 06:02 06:53 07:44 07:39 08:14
16:36 17:34 18:23 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:53 05:01 04:46 05:15 06:03 06:54 07:46 07:41 08:14
16:38 17:35 18:25 20:18 21:06 21:31 21:11 20:14 19:03 17:55 16:05 15:58
25| 07:58 07:03 06:00 05:50 05:00 04:47 05:16 06:05 06:56 06:47 07:42 08:14
16:40 17:37 18:27 20:20 21:08 21:31 21:09 20:12 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:58 05:48 04:59 04:47 05:17 06:07 06:58 06:49 07:44 08:15
16:42 17:39 18:29 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:59
27| 07:56 06:59 05:55 05:46 04:58 04:47 05:19 06:08 06:59 06:51 07:45 08:15
16:43 17:41 18:30 20:23 21:10 21:31 21:06 20:07 18:55 16:49 16:02 16:00
28| 07:54 06:57 05:53 05:44 04:57 04:48 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:43 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:01

29| 07:53 06:51 05:42 04:56 04:48 05:22 06:12 07:03 06:55 07:48 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:00 16:01

30| 07:51 06:48 05:40 04:55 04:49 05:23 06:13 07:04 06:56 07:50 08:15

16:49 19:36 20:29 21:14 21:31 21:02 20:01 18:49 16:43 16:00 16:02

311 07:50 06:46 04:54 05:25 06:15 06:58 08:15

|16:51 | 11937 | | 21:15 | |21:00 |[19:58 | 1642 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 49 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA 18 - NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (47)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:15 07:48 06:55 06:44 05:38 04:53 04:50 05:26 06:17 07:06 07:00 07:51
16:05 16:53 17:45 19:39 20:30 21:16 21:30 20:58 19:56 18:46 16:40 15:59
2] 08:15 07:47 06:52 06:41 05:37 04:52 04:50 05:28 06:18 07:08 07:02 07:53
16:06 16:54 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:38 15:58
3]08:15 07:45 06:50 06:39 05:35 04:51 04:51 05:30 06:20 07:09 07:04 07:54
16:07 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:51 18:42 16:36 15:58
4 08:15 07:44 06:48 06:37 05:33 04:50 04:52 05:31 06:21 07:11 07:05 07:56
16:08 16:58 17:50 19:44 20:35 21:20 2129 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:31 04:50 04:53 05:33 06:23 07:13 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:57
6] 08:14 07:40 06:44 06:32 05:29 04:49 04:54 05:34 06:25 07:14 07:09 07:58
16:10 17:02 17:54 19:48 20:39 21:22 21:28 20:50 19:45 18:35 16:31 15:56
708:14 07:38 06:41 06:30 05:27 04:48 04:54 05:36 06:26 07:16 07:11 07:59
16:12 17:04 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:56
8] 08:14 07:37 06:39 06:28 05:25 04:48 04:55 05:37 06:28 07:18 07:13 08:01
16:13 17:06 17:57 19:51 20:42 21:23 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:24 04:47 04:56 05:39 06:30 07:19 07:14 08:02
16:14 17:08 17:59 19:53 20:44 21224 21:26 20:44 19:38 18:28 16:26 15:55
10| 08:12 07:33 06:34 06:23 05:22 04:47 04:57 05:41 06:31 07:21 07:16 08:03
16:16 17:09 18:01 19:54 20:45 21:25 21:26 20:42 19:35 18:26 16:24 15:55
11 08:12 07:31 06:32 06:21 05:20 04:47 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:02 19:56 20:47 21:26 21:25 20:40 19:33 18:23 16:22 15:55
12 08:11 07:29 06:30 06:19 05:19 04:46 04:59 05:44 06:35 07:25 07:20 08:05
16:19 17:13 18:04 19:58 20:48 21:27 21:24 20:38 19:31 18:21 16:21 15:55
13 08:11 07:27 06:28 06:16 05:17 04:46 05:01 05:45 06:36 07:26 07:22 08:06
16:20 17:15 18:06 20:00 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:54
14 08:10 07:26 06:25 06:14 05:15 04:46 05:02 05:47 06:38 07:28 07:23 08:07
16:22 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:17 16:18 15:54
15| 08:09 07:24 06:23 06:12 05:14 04:46 05:03 05:49 06:39 07:30 07:25 08:08
16:23 17:19 18:10 20:03 20:53 21:28 21221 20:33 19:24 18:14 16:16 15:55
16 | 08:08 07:22 06:21 06:10 05:12 04:45 05:04 05:50 06:41 07:32 07:27 08:09
16:25 17:21 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:15 15:55
17 | 08:07 07:20 06:18 06:07 05:11 04:45 05:05 05:52 06:43 07:33 07:29 08:10
16:26 17:23 18:13 20:06 20:56 21:29 21:19 20:28 19:19 18:10 16:14 15:55
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:07 05:54 06:44 07:35 07:30 08:10
16:28 17:24 18:15 20:08 20:58 21:30 21:18 20:26 19:17 18:08 16:12 15:55
19 | 08:05 07:16 06:14 06:03 05:08 04:45 05:08 05:55 06:46 07:37 07:32 08:11
16:30 17:26 18:17 20:10 20:59 21:30 21:17 20:24 19:14 18:06 16:11 15:55
20 | 08:04 07:14 06:11 06:01 05:06 04:45 05:09 05:57 06:48 07:39 07:34 08:12
16:31 17:28 18:18 20:12 21:01 21:30 21:16 20:22 19:12 18:04 16:10 15:56
21| 08:03 07:12 06:09 05:59 05:05 04:46 05:10 05:59 06:49 07:40 07:36 08:12
16:33 17:30 18:20 20:13 21:02 21:31 21:14 20:20 19:10 18:02 16:08 15:56
22| 08:02 07:10 06:07 05:57 05:04 04:46 05:12 06:00 06:51 07:42 07:37 08:13
16:35 17:32 18:22 20:15 21:04 21:31 21:13 20:18 19:07 17:59 16:07 15:57
23| 08:01 07:07 06:04 05:55 05:02 04:46 05:13 06:02 06:53 07:44 07:39 08:13
16:36 17:34 18:23 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:53 05:01 04:46 05:15 06:03 06:54 07:46 07:41 08:14
16:38 17:35 18:25 20:18 21:06 21:31 21:11 20:14 19:03 17:55 16:05 15:58
25| 07:58 07:03 06:00 05:50 05:00 04:47 05:16 06:05 06:56 06:47 07:42 08:14
16:40 17:37 18:27 20:20 21:08 21:31 21:09 20:12 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:58 05:48 04:59 04:47 05:17 06:07 06:58 06:49 07:44 08:15
16:42 17:39 18:29 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:59
27| 07:56 06:59 05:55 05:46 04:58 04:47 05:19 06:08 06:59 06:51 07:45 08:15
16:43 17:41 18:30 20:23 21:10 21:31 21:06 20:07 18:55 16:49 16:02 16:00
28| 07:54 06:57 05:53 05:44 04:57 04:48 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:43 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:01

29| 07:53 06:51 05:42 04:56 04:48 05:22 06:12 07:03 06:55 07:48 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:00 16:01

30| 07:51 06:48 05:40 04:55 04:49 05:23 06:13 07:04 06:56 07:50 08:15

16:49 19:36 20:29 21:14 21:31 21:02 20:00 18:48 16:43 16:00 16:02

311 07:50 06:46 04:54 05:25 06:15 06:58 08:15

|16:51 | 11937 | | 21:15 | |21:00 |[19:58 | 1642 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 06.06.2025 09:38 / 18



CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 50 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA 19 - NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (48)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:15 07:48 06:55 06:44 05:38 04:53 04:50 05:26 06:17 07:06 07:00 07:51
16:05 16:53 17:45 19:39 20:30 21:16 21:30 20:58 19:56 18:46 16:40 15:59
2] 08:15 07:47 06:52 06:41 05:36 04:52 04:50 05:28 06:18 07:08 07:02 07:53
16:06 16:54 17:46 19:41 20:32 21:17 21:30 20:57 19:54 18:44 16:38 15:58
3]08:15 07:45 06:50 06:39 05:35 04:51 04:51 05:29 06:20 07:09 07:04 07:54
16:07 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:51 18:42 16:36 15:58
4 08:15 07:43 06:48 06:37 05:33 04:50 04:52 05:31 06:21 07:11 07:05 07:56
16:08 16:58 17:50 19:44 20:35 21:20 2129 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:31 04:50 04:53 05:33 06:23 07:13 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:57
6] 08:14 07:40 06:43 06:32 05:29 04:49 04:53 05:34 06:25 07:14 07:09 07:58
16:10 17:02 17:54 19:48 20:39 21:22 21:28 20:50 19:45 18:35 16:31 15:56
708:14 07:38 06:41 06:30 05:27 04:48 04:54 05:36 06:26 07:16 07:11 07:59
16:12 17:04 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:56
8108:13 07:37 06:39 06:28 05:25 04:48 04:55 05:37 06:28 07:18 07:13 08:01
16:13 17:06 17:57 19:51 20:42 21:23 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:24 04:47 04:56 05:39 06:30 07:19 07:14 08:02
16:14 17:08 17:59 19:53 20:43 21224 21:26 20:44 19:38 18:28 16:26 15:55
10| 08:12 07:33 06:34 06:23 05:22 04:47 04:57 05:41 06:31 07:21 07:16 08:03
16:16 17:09 18:01 19:54 20:45 21:25 21:26 20:42 19:35 18:26 16:24 15:55
11 08:12 07:31 06:32 06:21 05:20 04:47 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:02 19:56 20:47 21:26 21:25 20:40 19:33 18:23 16:22 15:55
12 08:11 07:29 06:30 06:18 05:19 04:46 04:59 05:44 06:35 07:25 07:20 08:05
16:18 17:13 18:04 19:58 20:48 21:27 21:24 20:38 19:31 18:21 16:21 15:54
13 08:11 07:27 06:28 06:16 05:17 04:46 05:00 05:45 06:36 07:26 07:22 08:06
16:20 17:15 18:06 20:00 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:54
14 08:10 07:26 06:25 06:14 05:15 04:46 05:02 05:47 06:38 07:28 07:23 08:07
16:22 17:17 18:08 20:01 20:51 21:28 21:22 20:35 19:26 18:17 16:18 15:54
15| 08:09 07:24 06:23 06:12 05:14 04:46 05:03 05:49 06:39 07:30 07:25 08:08
16:23 17:19 18:10 20:03 20:53 21:28 21221 20:33 19:24 18:14 16:16 15:54
16 | 08:08 07:22 06:21 06:10 05:12 04:45 05:04 05:50 06:41 07:31 07:27 08:09
16:25 17:21 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:15 15:55
17 | 08:07 07:20 06:18 06:07 05:11 04:45 05:05 05:52 06:43 07:33 07:29 08:10
16:26 17:22 18:13 20:06 20:56 21:29 21:19 20:28 19:19 18:10 16:14 15:55
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:07 05:54 06:44 07:35 07:30 08:10
16:28 17:24 18:15 20:08 20:58 21:30 21:18 20:26 19:17 18:08 16:12 15:55
19 | 08:05 07:16 06:14 06:03 05:08 04:45 05:08 05:55 06:46 07:37 07:32 08:11
16:30 17:26 18:16 20:10 20:59 21:30 21:17 20:24 19:14 18:06 16:11 15:55
20 | 08:04 07:14 06:11 06:01 05:06 04:45 05:09 05:57 06:48 07:38 07:34 08:12
16:31 17:28 18:18 20:12 21:01 21:30 21:16 20:22 19:12 18:04 16:10 15:56
21| 08:03 07:12 06:09 05:59 05:05 04:46 05:10 05:58 06:49 07:40 07:36 08:12
16:33 17:30 18:20 20:13 21:02 21:31 21:14 20:20 19:10 18:02 16:08 15:56
22| 08:02 07:10 06:07 05:57 05:04 04:46 05:12 06:00 06:51 07:42 07:37 08:13
16:35 17:32 18:22 20:15 21:03 21:31 21:13 20:18 19:07 17:59 16:07 15:57
23| 08:01 07:07 06:04 05:55 05:02 04:46 05:13 06:02 06:53 07:44 07:39 08:13
16:36 17:34 18:23 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:52 05:01 04:46 05:15 06:03 06:54 07:46 07:40 08:14
16:38 17:35 18:25 20:18 21:06 21:31 21:11 20:14 19:02 17:55 16:05 15:58
25| 07:58 07:03 06:00 05:50 05:00 04:47 05:16 06:05 06:56 06:47 07:42 08:14
16:40 17:37 18:27 20:20 21:08 21:31 21:09 20:12 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:57 05:48 04:59 04:47 05:17 06:07 06:58 06:49 07:44 08:15
16:42 17:39 18:29 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:59
27| 07:56 06:59 05:55 05:46 04:58 04:47 05:19 06:08 06:59 06:51 07:45 08:15
16:43 17:41 18:30 20:23 21:10 21:31 21:06 20:07 18:55 16:49 16:02 16:00
28| 07:54 06:57 05:53 05:44 04:57 04:48 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:43 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:00

29| 07:53 06:51 05:42 04:56 04:48 05:22 06:12 07:03 06:55 07:48 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:00 16:01

30| 07:51 06:48 05:40 04:55 04:49 05:23 06:13 07:04 06:56 07:50 08:15

16:49 19:35 20:29 21:14 21:31 21:02 20:00 18:48 16:43 16:00 16:02

311 07:50 06:46 04:54 05:25 06:15 06:58 08:15

|16:51 | 11937 | | 21:15 | |21:00 |[19:58 | 1642 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 06.06.2025 09:38 / 19



Projekt:

R-2-2024-0214

SHADOW - Kalender pro WEA

Seite 51 von 70 zum Bericht R-2-2024-0214.03

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

+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com

Berechnet:

06.06.2025 09:20/4.1.273

CONSULTING ENGINEERS

l KOTT

Berechnung: Gesamtbelastung WEA:WEA 20 - NORDEX N175/6.X 6800 175.0 ! NH: 179,0 m (Ges:266,5 m) (49)

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

|Januar |Februar [Mérz  [April  |Mai 13uni |August
1] 08:15 | 04:53 05:22-05:35/13 05:23-05:45/22 | 05:27 | 06:17 | 07:06 | 07:00 | 07:51
| 16:05 | 21:16 | 20:58 | 19:56 | 18:46 | 16:40 | 15:59
2] 08:15 | 04:52 05:21-05:35/14 05:23-05:45/22 | 05:28 | 06:18 | 07:08 | 07:02 | 07:53
| 16:06 | 21:18 |20:57 | 19:54 | 18:44 | 16:38 | 15:58
3] 08:15 | 04:51 05:20-05:36/16 05:24-05:45/21 | 05:30 | 06:20 | 07:09 | 07:04 | 07:54
| 16:07 | 21:19 | 20:55 | 19:52 | 18:42 | 16:36 | 15:58
4] 08:15 | 04:50 05:20-05:37/17 05:24-05:45/21 | 05:31 | 06:22 | 07:11 | 07:06 | 07:56
| 16:08 | 21:20 120:53 | 19:49 | 18:39 | 16:34 | 15:57
5] 08:15 | 04:50 05:19-05:38/19 05:25-05:45/20 | 05:33 | 06:23 | 07:13 | 07:07 | 07:57
| 16:09 | 21:21 120:52 | 19:47 | 18:37 |16:32 | 15:57
6] 08:14 | 04:49 05:20-05:39/19 05:26-05:45/19 | 05:34 | 06:25 | 07:14 | 07:09 | 07:58
| 16:10 | 21:22 120:50 | 19:45 [ 18:35 | 16:31 | 15:56
7] 08:14 | 04:49 05:19-05:39/20 05:26-05:44/18 | 05:36 | 06:26 | 07:16 | 07:11 | 08:00
| 16:12 | 21:23 [20:48 | 19:42 [18:32 | 16:29 | 15:56
8] 08:14 | 04:48 05:19-05:40/21 05:26-05:44/18 | 05:38 | 06:28 | 07:18 | 07:13 | 08:01
| 16:13 | 21:24 |20:46 | 19:40 | 18:30 | 16:27 | 15:55
9] 08:13 | 04:48 05:19-05:40/21 05:27-05:44/17 | 05:39 | 06:30 [ 07:20 | 07:15 | 08:02
| 16:14 | 21:24 | 20:44 | 19:38 | 18:28 | 16:26 | 15:55
10] 08:13 | 04:47 05:19-05:40/21 05:28-05:43/15 | 05:41 | 06:31 | 07:21 | 07:16 | 08:03
| 16:16 | 21:25 | 20:42 | 19:35 | 18:26 | 16:24 | 15:55
11]08:12 | 04:47 05:19-05:41/22 05:29-05:42/13 | 05:42 | 06:33 | 07:23 | 07:18 | 08:04
| 16:17 | 21:26 | 20:41 | 19:33 | 18:23 | 16:22 | 15:55
12 08:11 | 04:46 05:18-05:41/23 05:30-05:41/11 | 05:44 | 06:35 | 07:25 [ 07:20 | 08:05
| 16:19 | 21:27 |20:39  [19:31 [ 18:21 | 16:21 | 15:55
13 08:11 | 04:46 05:19-05:41/22 05:32-05:40/8 | 05:46 | 06:36 | 07:26 | 07:22 | 08:06
| 16:20 | 21:27 | 20:37 | 19:28 | 18:19 | 16:19 | 15:55
14| 08:10 | 04:46 05:19-05:42/23 05:35-05:37/2 | 05:47 | 06:38 | 07:28 | 07:24 | 08:07
| 16:22 | 21:28 | 20:35 | 19:26 | 18:17 | 16:18 | 15:55
15] 08:09 | 04:46 05:19-05:42/23 | 05:49 | 06:40 [07:30 |07:25 | 08:08
| 16:23 | 21:28 | 20:33 | 19:24 | 18:15 | 16:16 | 15:55
16| 08:08 | 04:45 05:19-05:42/23 | 05:50 | 06:41 | 07:32 | 07:27 | 08:09
| 16:25 | 21:29 | 20:31 | 19:21 | 18:12 | 16:15 | 15:55
17 08:07 | 04:45 05:19-05:43/24 | 05:52 | 06:43 | 07:33 ] 07:29 | 08:10
| 16:26 | 21:29 [20:29 [ 19:19  [18:10 | 16:14 | 15:55
18 08:06 | 04:45 05:19-05:43/24 | 05:54 | 06:44 | 07:35 |07:30 | 08:11
| 16:28 | 21:30 120:27 | 19:17 | 18:08 | 16:12 | 15:55
19 08:05 | 04:45 05:20-05:43/23 | 05:55 | 06:46 | 07:37 ]07:32 | 08:11
| 16:30 | 21:30 |20:24 | 19:14 | 18:06 | 16:11 | 15:55
20 08:04 | 04:46 05:20-05:43/23 | 05:57 | 06:48 | 07:39 | 07:3¢ | 08:12
| 16:31 | 21:31 | 20:22 | 19:12 | 18:04 | 16:10 | 15:56
21 08:03 | 04:46 05:20-05:43/23 | 05:59 | 06:49 | 07:40 | 07:36 | 08:13
| 16:33 | 21:31 | 20:20 | 19:10 | 18:02 | 16:09 | 15:56
221 08:02 | 04:46 05:21-05:44/23 | 06:00 | 06:51 | 07:42 | 07:37 | 08:13
1 16:35 | 21:31 [20:18 [ 19:07 [18:00 | 16:07 | 15:57
231 08:01 | 04:46 05:21-05:44/23 1 06:02 | 06:53 | 07:44 | 07:39 | 08:14
| 16:36 | 21:31 |20:16 | 19:05 | 17:57 | 16:06 | 15:57
24| 08:00 | 04:46 05:21-05:44/23 | 06:04 | 06:54 | 07:46 | 07:41 | 08:14
| 16:38 | 21:31 |20:14 | 19:03  [17:55 | 16:05 | 15:58
25| 07:58 | 04:47 05:21-05:45/24 | 06:05 | 06:56 | 06:47 | 07:42 | 08:14
| 16:40 | 21:31 | 20:12 | 19:00 | 16:53 | 16:04 | 15:58
261 07:57 | 04:47 05:21-05:45/24 | 06:07 | 06:58 | 06:49 | 07:44 | 08:15
| 16:42 | 21:31 | 20:09 | 18:58 | 16:51 | 16:03 | 15:59
27 07:56 | 04:48 05:22-05:45/23 | 06:08 | 06:59 [ 06:51 | 07:45 | 08:15
| 16:44 | 21:31 |20:07 | 18:56 | 16:49 | 16:02 | 16:00
281 07:54 | 04:48 05:22-05:45/23 | 06:10 | 07:01 | 06:53 | 07:47 | 08:15
| 16:45 | 21:31 | 20:05 | 18:53 | 16:47 | 16:01 | 16:01
291 07:53 | 04:49 05:23-05:45/22 | 06:12 | 07:03 | 06:55 | 07:48 | 08:15
| 16:47 3 | 21:31 | 20:03 | 18:51 | 16:45 | 16:01 | 16:01
30 07:51 05:24-05:31/7 | 04:49 05:22-05:45/23 | 06:13 [ 07:04 [ 06:56 | 07:50 | 08:15
| 16:49 | 21:3 120:01 | 18:49 | 16:44 | 16:00 | 16:02
311 07:50 05:22-05:32/10 | | 06:15 | | 06:58 | | 08:15
| 16:51 | | 19:58 | | 16:42 | | 16:03
Sonnenscheinstunden| 258 | 500 | 454 | 381 1331|266 |2
Anzahl Minuten mit Schatten 0 17 642 227 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

06.06.2025 09:38 / 20




CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 52 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA 21 - NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (44)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:15 07:48 06:55 06:44 05:38 04:53 04:50 05:26 06:17 07:06 07:00 07:51
16:05 16:53 17:45 19:39 20:30 21:16 21:31 20:58 19:56 18:46 16:40 15:59
2] 08:15 07:47 06:52 06:41 05:37 04:52 04:50 05:28 06:18 07:08 07:02 07:53
16:06 16:55 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:38 15:58
3]08:15 07:45 06:50 06:39 05:35 04:51 04:51 05:30 06:20 07:09 07:04 07:54
16:07 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:52 18:42 16:36 15:58
4 08:15 07:44 06:48 06:37 05:33 04:50 04:52 05:31 06:22 07:11 07:06 07:56
16:08 16:58 17:50 19:44 20:35 21:20 2129 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:31 04:50 04:53 05:33 06:23 07:13 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:57
6] 08:14 07:40 06:44 06:32 05:29 04:49 04:54 05:34 06:25 07:14 07:09 07:58
16:10 17:02 17:54 19:48 20:39 21:22 21:28 20:50 19:45 18:35 16:31 15:56
708:14 07:38 06:41 06:30 05:27 04:49 04:54 05:36 06:26 07:16 07:11 08:00
16:12 17:04 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:56
8] 08:14 07:37 06:39 06:28 05:25 04:48 04:55 05:37 06:28 07:18 07:13 08:01
16:13 17:06 17:57 19:51 20:42 21:24 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:24 04:47 04:56 05:39 06:30 07:19 07:15 08:02
16:14 17:08 17:59 19:53 20:44 21224 2127 20:44 19:38 18:28 16:26 15:55
10| 08:13 07:33 06:35 06:23 05:22 04:47 04:57 05:41 06:31 07:21 07:16 08:03
16:16 17:09 18:01 19:54 20:45 21:25 21:26 20:42 19:35 18:26 16:24 15:55
11 08:12 07:31 06:32 06:21 05:20 04:47 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:03 19:56 20:47 21:26 21:25 20:41 19:33 18:23 16:22 15:55
12 08:11 07:29 06:30 06:19 05:19 04:46 04:59 05:44 06:35 07:25 07:20 08:05
16:19 17:13 18:04 19:58 20:48 21:27 21:24 20:39 19:31 18:21 16:21 15:55
13 08:11 07:28 06:28 06:16 05:17 04:46 05:01 05:46 06:36 07:26 07:22 08:06
16:20 17:15 18:06 20:00 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:55
14 08:10 07:26 06:25 06:14 05:15 04:46 05:02 05:47 06:38 07:28 07:23 08:07
16:22 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:17 16:18 15:55
15| 08:09 07:24 06:23 06:12 05:14 04:46 05:03 05:49 06:40 07:30 07:25 08:08
16:23 17:19 18:10 20:03 20:53 21:28 21221 20:33 19:24 18:15 16:16 15:55
16 | 08:08 07:22 06:21 06:10 05:12 04:45 05:04 05:50 06:41 07:32 07:27 08:09
16:25 17:21 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:15 15:55
17| 08:07 07:20 06:18 06:08 05:11 04:45 05:05 05:52 06:43 07:33 07:29 08:10
16:26 17:23 18:13 20:06 20:56 21:29 21:19 20:29 19:19 18:10 16:14 15:55
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:07 05:54 06:44 07:35 07:30 08:11
16:28 17:24 18:15 20:08 20:58 21:30 21:18 20:27 19:17 18:08 16:12 15:55
19 | 08:05 07:16 06:14 06:03 05:08 04:45 05:08 05:55 06:46 07:37 07:32 08:11
16:30 17:26 18:17 20:10 20:59 21:30 21:17 20:24 19:14 18:06 16:11 15:55
20 | 08:04 07:14 06:12 06:01 05:06 04:45 05:09 05:57 06:48 07:39 07:34 08:12
16:31 17:28 18:18 20:12 21:01 21:31 21:16 20:22 19:12 18:04 16:10 15:56
21| 08:03 07:12 06:09 05:59 05:05 04:46 05:11 05:59 06:49 07:40 07:36 08:13
16:33 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:10 18:02 16:09 15:56
22| 08:02 07:10 06:07 05:57 05:04 04:46 05:12 06:00 06:51 07:42 07:37 08:13
16:35 17:32 18:22 20:15 21:04 21:31 21:13 20:18 19:07 18:00 16:07 15:57
23| 08:01 07:08 06:05 05:55 05:02 04:46 05:13 06:02 06:53 07:44 07:39 08:14
16:36 17:34 18:24 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:53 05:01 04:46 05:15 06:03 06:54 07:46 07:41 08:14
16:38 17:36 18:25 20:18 21:06 21:31 21:11 20:14 19:03 17:55 16:05 15:58
25| 07:58 07:03 06:00 05:51 05:00 04:47 05:16 06:05 06:56 06:47 07:42 08:14
16:40 17:37 18:27 20:20 21:08 21:31 21:09 20:12 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:58 05:48 04:59 04:47 05:18 06:07 06:58 06:49 07:44 08:15
16:42 17:39 18:29 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:59
27| 07:56 06:59 05:55 05:46 04:58 04:47 05:19 06:08 06:59 06:51 07:45 08:15
16:44 17:41 18:30 20:24 21:10 21:31 21:06 20:07 18:56 16:49 16:02 16:00
28| 07:54 06:57 05:53 05:44 04:57 04:48 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:43 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:01

29| 07:53 06:51 05:42 04:56 04:49 05:22 06:12 07:03 06:55 07:48 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:01 16:01

30| 07:51 06:48 05:40 04:55 04:49 05:23 06:13 07:04 06:56 07:50 08:15

16:49 19:36 20:29 21:14 21:31 21:02 20:01 18:49 16:43 16:00 16:02

311 07:50 06:46 04:54 05:25 06:15 06:58 08:15

|16:51 | 11937 | | 21:15 | |21:00 |[19:58 | 1642 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 53 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA 22 - NORDEX N175/6.X 6800 175.0 ! NH: 179,0 m (Ges:266,5 m) (50)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:15 07:48 06:55 06:44 05:38 04:53 04:50 05:26 06:17 07:06 07:00 07:51
16:05 16:53 17:45 19:39 20:30 21:16 21:30 20:58 19:56 18:46 16:40 15:59
2] 08:15 07:47 06:52 06:41 05:36 04:52 04:50 05:28 06:18 07:08 07:02 07:53
16:06 16:54 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:38 15:58
3]08:15 07:45 06:50 06:39 05:35 04:51 04:51 05:30 06:20 07:09 07:04 07:54
16:07 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:51 18:42 16:36 15:58
4 08:15 07:44 06:48 06:37 05:33 04:50 04:52 05:31 06:21 07:11 07:05 07:56
16:08 16:58 17:50 19:44 20:35 21:20 2129 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:31 04:50 04:53 05:33 06:23 07:13 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:57
6] 08:14 07:40 06:44 06:32 05:29 04:49 04:53 05:34 06:25 07:14 07:09 07:58
16:10 17:02 17:54 19:48 20:39 21:22 21:28 20:50 19:45 18:35 16:31 15:56
708:14 07:38 06:41 06:30 05:27 04:48 04:54 05:36 06:26 07:16 07:11 07:59
16:12 17:04 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:56
8] 08:14 07:37 06:39 06:28 05:25 04:48 04:55 05:37 06:28 07:18 07:13 08:01
16:13 17:06 17:57 19:51 20:42 21:23 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:24 04:47 04:56 05:39 06:30 07:19 07:15 08:02
16:14 17:08 17:59 19:53 20:44 21224 21:26 20:44 19:38 18:28 16:26 15:55
10| 08:13 07:33 06:34 06:23 05:22 04:47 04:57 05:41 06:31 07:21 07:16 08:03
16:16 17:09 18:01 19:54 20:45 21:25 21:26 20:42 19:35 18:26 16:24 15:55
11 08:12 07:31 06:32 06:21 05:20 04:47 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:02 19:56 20:47 21:26 21:25 20:40 19:33 18:23 16:22 15:55
12 08:11 07:29 06:30 06:19 05:19 04:46 04:59 05:44 06:35 07:25 07:20 08:05
16:18 17:13 18:04 19:58 20:48 21:27 21:24 20:39 19:31 18:21 16:21 15:54
13 08:11 07:28 06:28 06:16 05:17 04:46 05:00 05:45 06:36 07:26 07:22 08:06
16:20 17:15 18:06 20:00 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:54
14 08:10 07:26 06:25 06:14 05:15 04:46 05:02 05:47 06:38 07:28 07:23 08:07
16:22 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:17 16:18 15:54
15| 08:09 07:24 06:23 06:12 05:14 04:46 05:03 05:49 06:39 07:30 07:25 08:08
16:23 17:19 18:10 20:03 20:53 21:28 21221 20:33 19:24 18:14 16:16 15:54
16 | 08:08 07:22 06:21 06:10 05:12 04:45 05:04 05:50 06:41 07:32 07:27 08:09
16:25 17:21 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:15 15:55
17 | 08:07 07:20 06:18 06:07 05:11 04:45 05:05 05:52 06:43 07:33 07:29 08:10
16:26 17:22 18:13 20:06 20:56 21:29 21:19 20:29 19:19 18:10 16:14 15:55
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:07 05:54 06:44 07:35 07:30 08:10
16:28 17:24 18:15 20:08 20:58 21:30 21:18 20:26 19:17 18:08 16:12 15:55
19 | 08:05 07:16 06:14 06:03 05:08 04:45 05:08 05:55 06:46 07:37 07:32 08:11
16:30 17:26 18:17 20:10 20:59 21:30 21:17 20:24 19:14 18:06 16:11 15:55
20 | 08:04 07:14 06:11 06:01 05:06 04:45 05:09 05:57 06:48 07:39 07:34 08:12
16:31 17:28 18:18 20:12 21:01 21:31 21:16 20:22 19:12 18:04 16:10 15:56
21| 08:03 07:12 06:09 05:59 05:05 04:46 05:10 05:58 06:49 07:40 07:36 08:12
16:33 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:10 18:02 16:08 15:56
22| 08:02 07:10 06:07 05:57 05:04 04:46 05:12 06:00 06:51 07:42 07:37 08:13
16:35 17:32 18:22 20:15 21:04 21:31 21:13 20:18 19:07 17:59 16:07 15:57
23| 08:01 07:07 06:04 05:55 05:02 04:46 05:13 06:02 06:53 07:44 07:39 08:14
16:36 17:34 18:23 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:53 05:01 04:46 05:15 06:03 06:54 07:46 07:41 08:14
16:38 17:35 18:25 20:18 21:06 21:31 21:11 20:14 19:02 17:55 16:05 15:58
25| 07:58 07:03 06:00 05:50 05:00 04:47 05:16 06:05 06:56 06:47 07:42 08:14
16:40 17:37 18:27 20:20 21:08 21:31 21:09 20:12 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:58 05:48 04:59 04:47 05:17 06:07 06:58 06:49 07:44 08:15
16:42 17:39 18:29 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:59
27| 07:56 06:59 05:55 05:46 04:58 04:47 05:19 06:08 06:59 06:51 07:45 08:15
16:43 17:41 18:30 20:23 21:10 21:31 21:06 20:07 18:55 16:49 16:02 16:00
28| 07:54 06:57 05:53 05:44 04:57 04:48 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:43 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:00

29| 07:53 06:51 05:42 04:56 04:48 05:22 06:12 07:03 06:55 07:48 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:00 16:01

30| 07:51 06:48 05:40 04:55 04:49 05:23 06:13 07:04 06:56 07:50 08:15

16:49 19:36 20:29 21:14 21:31 21:02 20:00 18:48 16:43 16:00 16:02

311 07:50 06:46 04:54 05:25 06:15 06:58 08:15

|16:51 | 11937 | | 21:15 | |21:00 |[19:58 | 1642 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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CONSULTING ENGINEERS
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HH | KOTTER

Seite 54 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA 23 - NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (51)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:15 07:48 06:55 06:44 05:38 04:53 04:50 05:26 06:17 07:06 07:00 07:51
16:05 16:53 17:45 19:39 20:30 21:16 21:31 20:58 19:56 18:46 16:40 15:59
2] 08:15 07:47 06:52 06:41 05:37 04:52 04:50 05:28 06:18 07:08 07:02 07:53
16:06 16:55 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:38 15:58
3]08:15 07:45 06:50 06:39 05:35 04:51 04:51 05:30 06:20 07:09 07:04 07:54
16:07 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:52 18:42 16:36 15:58
4 08:15 07:44 06:48 06:37 05:33 04:50 04:52 05:31 06:22 07:11 07:06 07:56
16:08 16:58 17:50 19:44 20:35 21:20 2129 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:31 04:50 04:53 05:33 06:23 07:13 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:57
6] 08:14 07:40 06:44 06:32 05:29 04:49 04:54 05:34 06:25 07:14 07:09 07:58
16:10 17:02 17:54 19:48 20:39 21:22 21:28 20:50 19:45 18:35 16:31 15:56
708:14 07:38 06:41 06:30 05:27 04:49 04:54 05:36 06:26 07:16 07:11 08:00
16:12 17:04 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:56
8] 08:14 07:37 06:39 06:28 05:25 04:48 04:55 05:37 06:28 07:18 07:13 08:01
16:13 17:06 17:57 19:51 20:42 21:23 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:24 04:47 04:56 05:39 06:30 07:19 07:15 08:02
16:14 17:08 17:59 19:53 20:44 21224 21:26 20:44 19:38 18:28 16:26 15:55
10| 08:13 07:33 06:35 06:23 05:22 04:47 04:57 05:41 06:31 07:21 07:16 08:03
16:16 17:09 18:01 19:54 20:45 21:25 21:26 20:42 19:35 18:26 16:24 15:55
11 08:12 07:31 06:32 06:21 05:20 04:47 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:03 19:56 20:47 21:26 21:25 20:40 19:33 18:23 16:22 15:55
12 08:11 07:29 06:30 06:19 05:19 04:46 04:59 05:44 06:35 07:25 07:20 08:05
16:19 17:13 18:04 19:58 20:48 21:27 21:24 20:39 19:31 18:21 16:21 15:55
13 08:11 07:28 06:28 06:16 05:17 04:46 05:01 05:46 06:36 07:26 07:22 08:06
16:20 17:15 18:06 20:00 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:55
14 08:10 07:26 06:25 06:14 05:15 04:46 05:02 05:47 06:38 07:28 07:23 08:07
16:22 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:17 16:18 15:55
15| 08:09 07:24 06:23 06:12 05:14 04:46 05:03 05:49 06:40 07:30 07:25 08:08
16:23 17:19 18:10 20:03 20:53 21:28 21221 20:33 19:24 18:15 16:16 15:55
16 | 08:08 07:22 06:21 06:10 05:12 04:45 05:04 05:50 06:41 07:32 07:27 08:09
16:25 17:21 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:15 15:55
17| 08:07 07:20 06:18 06:08 05:11 04:45 05:05 05:52 06:43 07:33 07:29 08:10
16:26 17:23 18:13 20:06 20:56 21:29 21:19 20:29 19:19 18:10 16:14 15:55
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:07 05:54 06:44 07:35 07:30 08:11
16:28 17:24 18:15 20:08 20:58 21:30 21:18 20:26 19:17 18:08 16:12 15:55
19 | 08:05 07:16 06:14 06:03 05:08 04:45 05:08 05:55 06:46 07:37 07:32 08:11
16:30 17:26 18:17 20:10 20:59 21:30 21:17 20:24 19:14 18:06 16:11 15:55
20 | 08:04 07:14 06:12 06:01 05:06 04:45 05:09 05:57 06:48 07:39 07:34 08:12
16:31 17:28 18:18 20:12 21:01 21:31 21:16 20:22 19:12 18:04 16:10 15:56
21| 08:03 07:12 06:09 05:59 05:05 04:46 05:11 05:59 06:49 07:40 07:36 08:12
16:33 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:10 18:02 16:09 15:56
22| 08:02 07:10 06:07 05:57 05:04 04:46 05:12 06:00 06:51 07:42 07:37 08:13
16:35 17:32 18:22 20:15 21:04 21:31 21:13 20:18 19:07 18:00 16:07 15:57
23| 08:01 07:07 06:05 05:55 05:02 04:46 05:13 06:02 06:53 07:44 07:39 08:14
16:36 17:34 18:23 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:53 05:01 04:46 05:15 06:03 06:54 07:46 07:41 08:14
16:38 17:36 18:25 20:18 21:06 21:31 21:11 20:14 19:03 17:55 16:05 15:58
25| 07:58 07:03 06:00 05:51 05:00 04:47 05:16 06:05 06:56 06:47 07:42 08:14
16:40 17:37 18:27 20:20 21:08 21:31 21:09 20:12 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:58 05:48 04:59 04:47 05:18 06:07 06:58 06:49 07:44 08:15
16:42 17:39 18:29 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:59
27| 07:56 06:59 05:55 05:46 04:58 04:48 05:19 06:08 06:59 06:51 07:45 08:15
16:44 17:41 18:30 20:24 21:10 21:31 21:06 20:07 18:56 16:49 16:02 16:00
28| 07:54 06:57 05:53 05:44 04:57 04:48 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:43 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:01

29| 07:53 06:51 05:42 04:56 04:49 05:22 06:12 07:03 06:55 07:48 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:01 16:01

30| 07:51 06:48 05:40 04:55 04:49 05:23 06:13 07:04 06:56 07:50 08:15

16:49 19:36 20:29 21:14 21:31 21:02 20:01 18:49 16:44 16:00 16:02

311 07:50 06:46 04:54 05:25 06:15 06:58 08:15

|16:51 | 11937 | | 21:15 | |21:00 |[19:58 | 1642 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 266 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 06.06.2025 09:38 / 23



Projekt:

R-2-2024-0214

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA 24 - NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (52)
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

|3anuar  |Februar

1]08:15 | 07:48
16:05 | 16:53
2]08:15 | 07:47
16:06 16:55
3]08:15 | 07:45
16:07 | 16:56
4] 08:15 | 07:44
16:08 16:58
5] 08:15 07:42
16:09 17:00
6]08:14 | 07:40
16:10 | 17:02
7108:14 | 07:38
16:12 17:04
8] 08:14 07:37
16:13 | 17:06
9]08:13 | 07:35
16:14 | 17:08
10| 08:13 07:33
16:16 | 17:10
11]08:12 | 07:31
16:17 | 17:11
12 08:11 | 07:29
16:19 17:13
13 08:11 07:28
16:20 | 17:15
14| 08:10 | 07:26
16:22 | 17:17
15| 08:09 07:24
16:23 17:19
16| 08:08 07:22
16:25 | 17:21
17| 08:07 | 07:20
16:26 | 17:23
18 08:06 07:18
16:28 17:24
19| 08:05 | 07:16
16:30 | 17:26
20]08:04 | 07:14
16:31 17:28
211 08:03 07:12
16:33 | 17:30
22]08:02 | 07:10
16:35 | 17:32
23] 08:01 07:08
16:36 17:34
24]08:00 | 07:05
16:38 | 17:36
25| 07:58 07:03
16:40 17:37
26| 07:57 07:01
16:42 17:39
27]07:56 | 06:59
16:44 | 17:41
28] 07:54 | 06:57
16:45 17:43
29| 07:53
16:47
30| 07:51
16:49
311 07:50
16:51
Sonnenscheinstunden| 258 277
Anzahl Minuten mit Schatten 0 0

| April

06:44

Tabellen-Layout: Die Daten fiir jeden Tag sind in

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

CONSULTING ENGINEERS

IKﬁTTER

Seite 55 von 70 zum Bericht R-2-2024-0214.03

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com

Berechnet:

06.06.2025 09:20/4.1.273

|Mai 13uni 13uli |August
05:39 04:5305:44-06:16/32 | 0: 2-06:20/28 | 05:27 06:02-06:17/15
20:30 21:1620:10-20:37/27 | 2 5-20:44/29 | 20:58
05:37 04:5205:44-06:16/32 | 0: 1-06:20/29 | 05:28 06:05-06:14/9
20:32 21:18 20:09-20:37/28 | 2 5-20:43/28 | 20:57
05:35 04:5105:44-06:15/31 | 0 2-06:21/29 | 05:30
20:34 21:1920:09-20:37/28 | 2 5-20:44/29 | 20:55
05:33 04:51 05:45-06:16/31 | 0 2-06:21/29 | 05:31
20:35 21:2020:10-20:38/28 | 2 6-20:44/28 | 20:53
05:31 04:50 05:45-06:16/31 | 0 2-06:22/30 | 05:33
20:37 21:2120:09-20:38/29 | 2 6-20:44/28 | 20:52
05:29 | 04:4905:46-06:16/30 | 04:5405:52-06:22/30 | 05:34
20:39 | 21:2220:10-20:38/28 | 21:28 20:15-20:44/29 | 20:50
05:27 | 04:49 05:46-06:16/30 | 04:5505:52-06:22/30 | 05:36
20:40 | 21:2320:10-20:38/28 | 2 6-20:44/28 | 20:48
05:26 | 04:4805:47-06:16/29 | 0 2-06:22/30 | 05:38
20:42 21:2420:10-20:39/29 | 2 6-20:44/28 | 20:46
05:24 04:48 05:46-06:16/30 | O 2-06:23/31 | 05:39
20:44 21:2420:10-20:38/28 | 2 6-20:44/28 | 20:44
05:22 04:47 05:47-06:16/29 | 0 2-06:23/31 | 05:41
20:45 21:2520:10-20:39/29 | 2 7-20:44/27 | 20:42
05:20 05:53-06:04/11 | 04:47 05:48-06:16/28 | 0: 2-06:23/31 | 05:42
20:: 21:2620:11-20:39/28 | 2 7-20:45/28 | 20:41
05:19 05:51-06:07/16 | 04:46 05:47-06:16/29 | 0! 2-06:24/32 | 05:44
20: 21:27 20:10-20:39/29 | 2 7-20:44/27 | 20:39
05:17 05:49-06:08/19 | 04:46 05:48-06:16/28 | 0 2-06:24/32 | 05:46
20: 21:27 20:11-20:39/28 | 2 8-20:44/26 | 20:37
05:15 05:48-06:10/22 | 04:46 05:48-06:16/28 | 0! 2-06:24/32 | 05:47
20: 21:2820:11-20:40/29 | 2 8-20:44/26 | 20:35
05:14 05:47-06:10/23 | 04:46 05:49-06:16/27 | 05:03 05:52-06:24/32 | 05:49
20:53 21:28 20:11-20:40/29 | 21:2120:18-20:44/26 | 20:33
05:12 05:46-06:12/26 | 04:46 05:49-06:16/27 | 0 3-06:25/32 | 05:50
20:55 21:2920:12-20:40/28 | 2 9-20:43/24 | 20:31
05:11 05:45-06:12/27 | 04:45 05:49-06:16/27 | 0! 3-06:25/32 | 05:52
20:56 21:2920:12-20:40/28 | 2 :20-20:44/24 | 20:29
05:09 05:45-06:13/28 | 04:45 05:50-06:17/27 | 0. 3-06:25/32 | 05:54
20:58 21:30 20:12-20:40/28 | 2 0-20:43/23 | 20:27
:13/28 | 04:4505:50-06:17/27 | 0! 3-06:25/32 | 05:55
9-20:25/6 21:3020:12-20:41/29 | 2 1-20:43/22 | 20:24
:14/30 | 04:46 05:50-06:17/27 | O! 3-06:24/31 | 05:57
5-20:27/12 | 21:3120:12-20:41/29 | 2 1-20:42/21 | 20:22
:14/31 | 04:46 05:50-06:17/27 | O 4-06:25/31 | 05:59
:114-20:29/15 | 21:3120:12-20:41/29 | 21:1520:22-20:41/19 | 20:20
:14/31 | 04:46 05:51-06:18/27 | 05:1205:54-06:25/31 | 06:00
3-20:31/18 | 21:3120:13-20:42/29 | 21:1320:24-20:40/16 | 20:18
:15/32 | 04:46 05:51-06:18/27 | 0 4-06:24/30 | 06:02
2-20:32/20 | 21:3120:13-20:42/29 | 2 5-20:39/14 | 20:16
:15/32 | 04:46 05:51-06:18/27 | 0! 4-06:23/29 | 06:04
2-20:33/21 | 21:3120:13-20:41/28 | 2 7-20:37/10 | 20:14
:15/32 | 04:4705:51-06:18/27 | 0! 5-06:24/29 | 06:05
1-20:34/23 | 21:3120:14-20:42/28 | 21:09 20:12
115/32 | 04:4705:51-06:18/27 | 05:18 05:55-06:23/28 | 06:07
1-20:34/23 | 21:3120:14-20:42/28 | 2 20:09
:16/33 | 04:48 05:52-06:19/27 | 05:1905:57-06:23/26 | 06:08
0-20:35/25 | 21:3120:14-20:42/28 | 21:06 20:07
:16/33 | 04:48 05:51-06:19/28 | 05:20 05:57-06:22/25 | 06:10
0-20:35/25 | 21:3120:14-20:43/29 | 2 20:05
:16/33 | 04:49 05:52-06:20/28 | 05:22 05:57-06:20/23 | 06:12
0-20:36/26 | 21:3120:14-20:42/28 | 2 20:03
:15/32 | 04:4905:52-06:20/28 | 05:23 05:59-06:20/21 | 06:13
36/27 | 21:3120:15-20:43/28 | 21:0: 20:01
04:54 05:43-06:15/32 05:2506:00-06:18/18 | 06:15
21:15 20:09-20:36/27 21:00 19:58
486 500 | 503 454
851 1704 1494 24
Matrix wi ( it wie jahr):

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (S5:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

06.06.2025 09:38 / 24 windes



CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 56 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA VB01 - ENERCON E-115 3000 115.7 |O0! NH: 149,0 m (Ges:206,9 m) (29)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:16 07:48 06:54 06:43 05:38 04:52 04:49 05:26 06:16 07:06 07:00 07:51
16:04 16:52 17:44 19:39 20:30 21:17 21:31 20:58 19:56 18:46 16:39 15:58
2] 08:15 07:47 06:52 06:41 05:36 04:51 04:50 05:28 06:18 07:07 07:02 07:53
16:05 16:54 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:37 15:58
3]08:15 07:45 06:50 06:39 05:34 04:51 04:51 05:29 06:20 07:09 07:04 07:54
16:06 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:51 18:41 16:36 15:57
4| 08:15 07:44 06:48 06:36 05:32 04:50 04:51 05:31 06:21 07:11 07:05 07:56
16:07 16:58 17:50 19:44 20:35 21:20 21:30 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:30 04:49 04:52 05:32 06:23 07:12 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:56
6] 08:14 07:40 06:43 06:32 05:29 04:49 04:53 05:34 06:24 07:14 07:09 07:58
16:10 17:02 17:53 19:47 20:39 21:22 21:28 20:50 19:44 18:34 16:30 15:56
7|08:14 07:38 06:41 06:30 05:27 04:48 04:54 05:35 06:26 07:16 07:11 08:00
16:11 17:03 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:55
8] 08:14 07:37 06:39 06:27 05:25 04:47 04:55 05:37 06:28 07:18 07:13 08:01
16:12 17:05 17:57 19:51 20:42 21:24 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:23 04:47 04:56 05:39 06:29 07:19 07:15 08:02
16:14 17:07 17:59 19:53 20:44 21:24 2127 20:44 19:38 18:28 16:25 15:55
10| 08:13 07:33 06:34 06:23 05:22 04:46 04:57 05:40 06:31 07:21 07:16 08:03
16:15 17:09 18:01 19:54 20:45 21:25 21:26 20:42 19:35 18:25 16:24 15:54
11 08:12 07:31 06:32 06:20 05:20 04:46 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:02 19:56 20:47 21:26 21:25 20:40 19:33 18:23 16:22 15:54
12 08:11 07:29 06:30 06:18 05:18 04:46 04:59 05:43 06:34 07:24 07:20 08:05
16:18 17:13 18:04 19:58 20:48 21:27 21:24 20:39 19:31 18:21 16:20 15:54
13 08:11 07:27 06:27 06:16 05:17 04:45 05:00 05:45 06:36 07:26 07:22 08:06
16:20 17:15 18:06 19:59 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:54
14 08:10 07:26 06:25 06:14 05:15 04:45 05:01 05:47 06:38 07:28 07:23 08:07
16:21 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:16 16:17 15:54
15| 08:09 07:24 06:23 06:12 05:13 04:45 05:02 05:48 06:39 07:30 07:25 08:08
16:23 17:18 18:09 20:03 20:53 21:29 21221 20:33 19:24 18:14 16:16 15:54
16 | 08:08 07:22 06:21 06:09 05:12 04:45 05:04 05:50 06:41 07:31 07:27 08:09
16:24 17:20 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:15 15:54
17| 08:07 07:20 06:18 06:07 05:10 04:45 05:05 05:52 06:43 07:33 07:29 08:10
16:26 17:22 18:13 20:06 20:56 21:30 21:19 20:28 19:19 18:10 16:13 15:54
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:06 05:53 06:44 07:35 07:30 08:11
16:27 17:24 18:15 20:08 20:58 21:30 21:18 20:26 19:16 18:08 16:12 15:55
19 | 08:05 07:16 06:14 06:03 05:07 04:45 05:07 05:55 06:46 07:37 07:32 08:11
16:29 17:26 18:16 20:10 20:59 21:30 21:17 20:24 19:14 18:06 16:11 15:55
20 | 08:04 07:14 06:11 06:01 05:06 04:45 05:09 05:57 06:47 07:38 07:34 08:12
16:31 17:28 18:18 20:11 21:01 21:31 21:16 20:22 19:12 18:03 16:09 15:55
21| 08:03 07:12 06:09 05:59 05:05 04:45 05:10 05:58 06:49 07:40 07:36 08:13
16:33 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:09 18:01 16:08 15:56
22| 08:02 07:09 06:07 05:56 05:03 04:45 05:11 06:00 06:51 07:42 07:37 08:13
16:34 17:31 18:22 20:15 21:04 21:31 21:13 20:18 19:07 17:59 16:07 15:56
23| 08:01 07:07 06:04 05:54 05:02 04:45 05:13 06:01 06:52 07:44 07:39 08:14
16:36 17:33 18:23 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:52 05:01 04:46 05:14 06:03 06:54 07:46 07:41 08:14
16:38 17:35 18:25 20:18 21:06 21:31 21:11 20:14 19:02 17:55 16:05 15:57
25| 07:58 07:03 06:00 05:50 05:00 04:46 05:16 06:05 06:56 06:47 07:42 08:14
16:39 17:37 18:27 20:20 21:08 21:31 21:09 20:11 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:57 05:48 04:58 04:46 05:17 06:06 06:57 06:49 07:44 08:15
16:41 17:39 18:28 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:58
27| 07:56 06:59 05:55 05:46 04:57 04:47 05:18 06:08 06:59 06:51 07:45 08:15
16:43 17:41 18:30 20:23 21:10 21:31 21:06 20:07 18:55 16:49 16:02 15:59
28| 07:54 06:57 05:53 05:44 04:56 04:47 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:43 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:00

29| 07:53 06:50 05:42 04:55 04:48 05:21 06:11 07:02 06:55 07:48 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:00 16:01

30| 07:51 06:48 05:40 04:54 04:49 05:23 06:13 07:04 06:56 07:50 08:15

16:49 19:35 20:29 21:14 21:31 21:02 20:00 18:48 16:43 15:59 16:02

311 07:50 06:46 04:53 05:24 06:15 06:58 08:16

| 16:50 | 11937 | | 21:15 | |21:00 |[19:58 | |16:41 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 265 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 06.06.2025 09:38 / 25



CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 57 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA VB02 - ENERCON E-115 3000 115.7 |O0! NH: 149,0 m (Ges:206,9 m) (30)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:16 07:48 06:54 06:43 05:38 04:52 04:49 05:26 06:16 07:06 07:00 07:51
16:04 16:52 17:44 19:39 20:30 21:17 21:31 20:58 19:56 18:46 16:39 15:58
2] 08:15 07:47 06:52 06:41 05:36 04:51 04:50 05:28 06:18 07:07 07:02 07:53
16:05 16:54 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:37 15:58
3]08:15 07:45 06:50 06:39 05:34 04:51 04:51 05:29 06:20 07:09 07:04 07:54
16:06 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:51 18:41 16:36 15:57
4| 08:15 07:44 06:48 06:36 05:32 04:50 04:51 05:31 06:21 07:11 07:05 07:56
16:07 16:58 17:50 19:44 20:35 21:20 21:30 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:30 04:49 04:52 05:32 06:23 07:12 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:56
6] 08:14 07:40 06:43 06:32 05:29 04:49 04:53 05:34 06:24 07:14 07:09 07:58
16:10 17:02 17:53 19:47 20:39 21:22 21:29 20:50 19:44 18:34 16:30 15:56
7|08:14 07:38 06:41 06:30 05:27 04:48 04:54 05:35 06:26 07:16 07:11 08:00
16:11 17:03 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:55
8] 08:14 07:37 06:39 06:27 05:25 04:47 04:55 05:37 06:28 07:18 07:13 08:01
16:12 17:05 17:57 19:51 20:42 21:24 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:23 04:47 04:56 05:39 06:29 07:19 07:15 08:02
16:14 17:07 17:59 19:53 20:44 21:24 2127 20:44 19:38 18:28 16:25 15:55
10| 08:13 07:33 06:34 06:23 05:22 04:46 04:57 05:40 06:31 07:21 07:16 08:03
16:15 17:09 18:01 19:54 20:45 21:25 21:26 20:42 19:35 18:25 16:24 15:54
11 08:12 07:31 06:32 06:20 05:20 04:46 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:02 19:56 20:47 21:26 21:25 20:40 19:33 18:23 16:22 15:54
12 08:11 07:29 06:30 06:18 05:18 04:46 04:59 05:43 06:34 07:24 07:20 08:05
16:18 17:13 18:04 19:58 20:48 21:27 21:24 20:39 19:31 18:21 16:20 15:54
13 08:11 07:27 06:28 06:16 05:17 04:45 05:00 05:45 06:36 07:26 07:22 08:06
16:20 17:15 18:06 19:59 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:54
14 08:10 07:26 06:25 06:14 05:15 04:45 05:01 05:47 06:38 07:28 07:23 08:07
16:21 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:16 16:17 15:54
15| 08:09 07:24 06:23 06:12 05:13 04:45 05:02 05:48 06:39 07:30 07:25 08:08
16:23 17:18 18:09 20:03 20:53 21:29 21221 20:33 19:24 18:14 16:16 15:54
16 | 08:08 07:22 06:21 06:09 05:12 04:45 05:04 05:50 06:41 07:31 07:27 08:09
16:24 17:20 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:15 15:54
17| 08:07 07:20 06:18 06:07 05:10 04:45 05:05 05:52 06:43 07:33 07:29 08:10
16:26 17:22 18:13 20:06 20:56 21:30 21:19 20:28 19:19 18:10 16:13 15:54
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:06 05:53 06:44 07:35 07:30 08:11
16:27 17:24 18:15 20:08 20:58 21:30 21:18 20:26 19:16 18:08 16:12 15:55
19 | 08:05 07:16 06:14 06:03 05:07 04:45 05:07 05:55 06:46 07:37 07:32 08:11
16:29 17:26 18:16 20:10 20:59 21:30 21:17 20:24 19:14 18:06 16:11 15:55
20 | 08:04 07:14 06:11 06:01 05:06 04:45 05:09 05:57 06:47 07:38 07:34 08:12
16:31 17:28 18:18 20:12 21:01 21:31 21:16 20:22 19:12 18:03 16:09 15:55
21| 08:03 07:12 06:09 05:59 05:05 04:45 05:10 05:58 06:49 07:40 07:36 08:13
16:32 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:09 18:01 16:08 15:56
22| 08:02 07:09 06:07 05:56 05:03 04:45 05:11 06:00 06:51 07:42 07:37 08:13
16:34 17:31 18:22 20:15 21:04 21:31 21:13 20:18 19:07 17:59 16:07 15:56
23| 08:01 07:07 06:04 05:54 05:02 04:45 05:13 06:01 06:52 07:44 07:39 08:14
16:36 17:33 18:23 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:52 05:01 04:46 05:14 06:03 06:54 07:46 07:41 08:14
16:38 17:35 18:25 20:18 21:06 21:31 21:11 20:14 19:02 17:55 16:05 15:57
25| 07:58 07:03 06:00 05:50 05:00 04:46 05:16 06:05 06:56 06:47 07:42 08:14
16:39 17:37 18:27 20:20 21:08 21:31 21:09 20:12 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:57 05:48 04:58 04:46 05:17 06:06 06:57 06:49 07:44 08:15
16:41 17:39 18:28 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:58
27| 07:56 06:59 05:55 05:46 04:57 04:47 05:18 06:08 06:59 06:51 07:45 08:15
16:43 17:41 18:30 20:23 21:10 21:31 21:06 20:07 18:55 16:49 16:02 15:59
28| 07:54 06:57 05:53 05:44 04:56 04:47 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:42 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:00

29| 07:53 06:50 05:42 04:55 04:48 05:21 06:11 07:02 06:55 07:49 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:00 16:01

30| 07:51 06:48 05:40 04:54 04:49 05:23 06:13 07:04 06:56 07:50 08:15

16:49 19:35 20:29 21:14 21:31 21:02 20:00 18:48 16:43 15:59 16:02

311 07:50 06:46 04:53 05:24 06:15 06:58 08:16

| 16:50 | 11937 | | 21:15 | |21:00 |[19:58 | |16:41 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 265 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 58 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA VB03 - ENERCON E-115 3000 115.7 |O0! NH: 149,0 m (Ges:206,9 m) (31)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:15 07:48 06:54 06:43 05:38 04:52 04:49 05:26 06:16 07:06 07:00 07:51
16:04 16:52 17:44 19:39 20:30 21:16 21:31 20:58 19:56 18:46 16:39 15:58
2] 08:15 07:47 06:52 06:41 05:36 04:51 04:50 05:28 06:18 07:07 07:02 07:53
16:05 16:54 17:46 19:40 20:32 21:18 21:30 20:57 19:54 18:44 16:37 15:58
3]08:15 07:45 06:50 06:39 05:34 04:51 04:51 05:29 06:19 07:09 07:04 07:54
16:06 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:51 18:41 16:36 15:57
4| 08:15 07:43 06:48 06:36 05:32 04:50 04:51 05:31 06:21 07:11 07:05 07:56
16:07 16:58 17:50 19:44 20:35 21:20 2129 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:30 04:49 04:52 05:32 06:23 07:12 07:07 07:57
16:09 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:56
6] 08:14 07:40 06:43 06:32 05:29 04:49 04:53 05:34 06:24 07:14 07:09 07:58
16:10 17:02 17:53 19:47 20:39 21:22 21:28 20:50 19:44 18:34 16:30 15:56
7|08:14 07:38 06:41 06:30 05:27 04:48 04:54 05:35 06:26 07:16 07:11 08:00
16:11 17:03 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:29 15:55
8] 08:14 07:37 06:39 06:27 05:25 04:47 04:55 05:37 06:28 07:18 07:13 08:01
16:12 17:05 17:57 19:51 20:42 21:24 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:23 04:47 04:56 05:39 06:29 07:19 07:14 08:02
16:14 17:07 17:59 19:53 20:44 21:24 2127 20:44 19:37 18:28 16:25 15:55
10| 08:13 07:33 06:34 06:23 05:21 04:46 04:57 05:40 06:31 07:21 07:16 08:03
16:15 17:09 18:00 19:54 20:45 21:25 21:26 20:42 19:35 18:25 16:24 15:54
11 08:12 07:31 06:32 06:20 05:20 04:46 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:02 19:56 20:47 21:26 21:25 20:40 19:33 18:23 16:22 15:54
12 08:11 07:29 06:30 06:18 05:18 04:46 04:59 05:43 06:34 07:24 07:20 08:05
16:18 17:13 18:04 19:58 20:48 21:27 21:24 20:38 19:30 18:21 16:20 15:54
13 08:11 07:27 06:27 06:16 05:16 04:45 05:00 05:45 06:36 07:26 07:22 08:06
16:20 17:15 18:06 19:59 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:54
14 08:10 07:26 06:25 06:14 05:15 04:45 05:01 05:47 06:38 07:28 07:23 08:07
16:21 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:16 16:17 15:54
15| 08:09 07:24 06:23 06:12 05:13 04:45 05:02 05:48 06:39 07:30 07:25 08:08
16:23 17:18 18:09 20:03 20:53 21:29 21221 20:33 19:23 18:14 16:16 15:54
16 | 08:08 07:22 06:21 06:09 05:12 04:45 05:04 05:50 06:41 07:31 07:27 08:09
16:24 17:20 18:11 20:05 20:55 21:29 21:20 20:30 19:21 18:12 16:14 15:54
17| 08:07 07:20 06:18 06:07 05:10 04:45 05:05 05:52 06:42 07:33 07:29 08:10
16:26 17:22 18:13 20:06 20:56 21:30 21:19 20:28 19:19 18:10 16:13 15:54
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:06 05:53 06:44 07:35 07:30 08:11
16:27 17:24 18:15 20:08 20:58 21:30 21:18 20:26 19:16 18:08 16:12 15:54
19 | 08:05 07:16 06:14 06:03 05:07 04:45 05:07 05:55 06:46 07:37 07:32 08:11
16:29 17:26 18:16 20:10 20:59 21:30 21:17 20:24 19:14 18:05 16:10 15:55
20 | 08:04 07:14 06:11 06:01 05:06 04:45 05:09 05:56 06:47 07:38 07:34 08:12
16:31 17:28 18:18 20:11 21:01 21:31 21:16 20:22 19:12 18:03 16:09 15:55
21| 08:03 07:12 06:09 05:58 05:05 04:45 05:10 05:58 06:49 07:40 07:36 08:13
16:32 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:09 18:01 16:08 15:56
22| 08:02 07:09 06:07 05:56 05:03 04:45 05:11 06:00 06:51 07:42 07:37 08:13
16:34 17:31 18:22 20:15 21:04 21:31 21:13 20:18 19:07 17:59 16:07 15:56
23| 08:01 07:07 06:04 05:54 05:02 04:45 05:13 06:01 06:52 07:44 07:39 08:14
16:36 17:33 18:23 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:52 05:01 04:46 05:14 06:03 06:54 07:46 07:41 08:14
16:38 17:35 18:25 20:18 21:06 21:31 21:11 20:14 19:02 17:55 16:05 15:57
25| 07:58 07:03 06:00 05:50 04:59 04:46 05:16 06:05 06:56 06:47 07:42 08:14
16:39 17:37 18:27 20:20 21:08 21:31 21:09 20:11 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:57 05:48 04:58 04:46 05:17 06:06 06:57 06:49 07:44 08:15
16:41 17:39 18:28 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:58
27| 07:56 06:59 05:55 05:46 04:57 04:47 05:18 06:08 06:59 06:51 07:45 08:15
16:43 17:41 18:30 20:23 21:10 21:31 21:06 20:07 18:55 16:49 16:02 15:59
28| 07:54 06:57 05:53 05:44 04:56 04:47 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:42 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:00

29| 07:53 06:50 05:42 04:55 04:48 05:21 06:11 07:02 06:55 07:48 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:00 16:01

30| 07:51 06:48 05:40 04:54 04:48 05:23 06:13 07:04 06:56 07:50 08:15

16:48 19:35 20:29 21:14 21:31 21:02 20:00 18:48 16:43 15:59 16:02

311 07:50 06:46 04:53 05:24 06:15 06:58 08:15

| 16:50 | 11937 | | 21:15 | |21:00 |[19:58 | |16:41 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 265 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 06.06.2025 09:38 / 27



CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 59 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA VB04 - ENERCON E-115 3000 115.7 |O0! NH: 149,0 m (Ges:206,9 m) (32)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:15 07:48 06:54 06:43 05:38 04:52 04:49 05:26 06:16 07:06 07:00 07:51
16:04 16:52 17:44 19:39 20:30 21:17 21:31 20:58 19:56 18:46 16:39 15:58
2] 08:15 07:47 06:52 06:41 05:36 04:51 04:50 05:27 06:18 07:07 07:02 07:53
16:05 16:54 17:46 19:40 20:32 21:18 21:30 20:57 19:54 18:44 16:37 15:58
3]08:15 07:45 06:50 06:39 05:34 04:51 04:50 05:29 06:19 07:09 07:04 07:54
16:06 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:51 18:41 16:36 15:57
4| 08:15 07:43 06:48 06:36 05:32 04:50 04:51 05:31 06:21 07:11 07:05 07:56
16:07 16:58 17:50 19:44 20:35 21:20 2129 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:30 04:49 04:52 05:32 06:23 07:12 07:07 07:57
16:08 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:56
6] 08:14 07:40 06:43 06:32 05:29 04:48 04:53 05:34 06:24 07:14 07:09 07:58
16:10 17:01 17:53 19:47 20:39 21:22 21:28 20:50 19:44 18:34 16:30 15:56
7|08:14 07:38 06:41 06:30 05:27 04:48 04:54 05:35 06:26 07:16 07:11 08:00
16:11 17:03 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:28 15:55
8] 08:14 07:37 06:39 06:27 05:25 04:47 04:55 05:37 06:28 07:18 07:13 08:01
16:12 17:05 17:57 19:51 20:42 21:24 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:23 04:47 04:56 05:39 06:29 07:19 07:14 08:02
16:14 17:07 17:59 19:53 20:44 21:24 2127 20:44 19:37 18:28 16:25 15:55
10| 08:13 07:33 06:34 06:23 05:21 04:46 04:57 05:40 06:31 07:21 07:16 08:03
16:15 17:09 18:00 19:54 20:45 21:25 21:26 20:42 19:35 18:25 16:24 15:54
11 08:12 07:31 06:32 06:20 05:20 04:46 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:02 19:56 20:47 21:26 21:25 20:40 19:33 18:23 16:22 15:54
12 08:11 07:29 06:30 06:18 05:18 04:46 04:59 05:43 06:34 07:24 07:20 08:05
16:18 17:13 18:04 19:58 20:48 21:27 21:24 20:38 19:30 18:21 16:20 15:54
13 08:11 07:27 06:27 06:16 05:16 04:45 05:00 05:45 06:36 07:26 07:22 08:06
16:19 17:15 18:06 19:59 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:54
14 08:10 07:26 06:25 06:14 05:15 04:45 05:01 05:47 06:38 07:28 07:23 08:07
16:21 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:16 16:17 15:54
15| 08:09 07:24 06:23 06:12 05:13 04:45 05:02 05:48 06:39 07:30 07:25 08:08
16:23 17:18 18:09 20:03 20:53 21:29 21221 20:33 19:23 18:14 16:16 15:54
16 | 08:08 07:22 06:21 06:09 05:12 04:45 05:03 05:50 06:41 07:31 07:27 08:09
16:24 17:20 18:11 20:05 20:55 21:29 21:20 20:30 19:21 18:12 16:14 15:54
17| 08:07 07:20 06:18 06:07 05:10 04:45 05:05 05:52 06:42 07:33 07:29 08:10
16:26 17:22 18:13 20:06 20:56 21:30 21:19 20:28 19:19 18:10 16:13 15:54
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:06 05:53 06:44 07:35 07:30 08:11
16:27 17:24 18:15 20:08 20:58 21:30 21:18 20:26 19:16 18:08 16:12 15:54
19 | 08:05 07:16 06:14 06:03 05:07 04:45 05:07 05:55 06:46 07:37 07:32 08:11
16:29 17:26 18:16 20:10 20:59 21:30 21:17 20:24 19:14 18:05 16:10 15:55
20 | 08:04 07:14 06:11 06:01 05:06 04:45 05:09 05:56 06:47 07:38 07:34 08:12
16:31 17:28 18:18 20:11 21:01 21:31 21:16 20:22 19:12 18:03 16:09 15:55
21| 08:03 07:12 06:09 05:58 05:05 04:45 05:10 05:58 06:49 07:40 07:36 08:13
16:32 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:09 18:01 16:08 15:56
22| 08:02 07:09 06:07 05:56 05:03 04:45 05:11 06:00 06:51 07:42 07:37 08:13
16:34 17:31 18:22 20:15 21:04 21:31 21:13 20:18 19:07 17:59 16:07 15:56
23| 08:01 07:07 06:04 05:54 05:02 04:45 05:13 06:01 06:52 07:44 07:39 08:14
16:36 17:33 18:23 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:57
24| 08:00 07:05 06:02 05:52 05:01 04:46 05:14 06:03 06:54 07:46 07:41 08:14
16:38 17:35 18:25 20:18 21:06 21:31 21:11 20:14 19:02 17:55 16:05 15:57
25| 07:58 07:03 06:00 05:50 04:59 04:46 05:16 06:05 06:56 06:47 07:42 08:14
16:39 17:37 18:27 20:20 21:08 21:31 21:09 20:11 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:57 05:48 04:58 04:46 05:17 06:06 06:57 06:49 07:44 08:15
16:41 17:39 18:28 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:58
27| 07:56 06:59 05:55 05:46 04:57 04:47 05:18 06:08 06:59 06:51 07:45 08:15
16:43 17:41 18:30 20:23 21:10 21:31 21:06 20:07 18:55 16:49 16:02 15:59
28| 07:54 06:57 05:53 05:44 04:56 04:47 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:42 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:00

29| 07:53 06:50 05:42 04:55 04:48 05:21 06:11 07:02 06:55 07:48 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:00 16:01

30| 07:51 06:48 05:40 04:54 04:48 05:23 06:13 07:04 06:56 07:50 08:15

16:48 19:35 20:29 21:14 21:31 21:02 20:00 18:48 16:43 15:59 16:02

311 07:50 06:46 04:53 05:24 06:15 06:58 08:15

| 16:50 | 11937 | | 21:15 | |21:00 |[19:58 | |16:41 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 265 | 243
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 06.06.2025 09:38 / 28



CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 60 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA VB05 - ENERCON E-115 3000 115.7 |O0! NH: 149,0 m (Ges:206,9 m) (33)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:16 07:48 06:54 06:43 05:38 04:52 04:49 05:26 06:16 07:06 07:00 07:51
16:04 16:52 17:44 19:39 20:30 21:17 21:31 20:58 19:56 18:46 16:39 15:58
2] 08:15 07:47 06:52 06:41 05:36 04:51 04:50 05:27 06:18 07:07 07:02 07:53
16:05 16:54 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:37 15:58
3]08:15 07:45 06:50 06:39 05:34 04:51 04:50 05:29 06:19 07:09 07:04 07:54
16:06 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:51 18:41 16:36 15:57
4| 08:15 07:43 06:48 06:36 05:32 04:50 04:51 05:31 06:21 07:11 07:05 07:56
16:07 16:58 17:50 19:44 20:35 21:20 2129 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:30 04:49 04:52 05:32 06:23 07:12 07:07 07:57
16:08 17:00 17:52 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:56
6] 08:14 07:40 06:43 06:32 05:29 04:48 04:53 05:34 06:24 07:14 07:09 07:58
16:10 17:01 17:53 19:47 20:39 21:22 21:28 20:50 19:44 18:34 16:30 15:56
7|08:14 07:38 06:41 06:30 05:27 04:48 04:54 05:35 06:26 07:16 07:11 08:00
16:11 17:03 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:28 15:55
8] 08:14 07:37 06:39 06:27 05:25 04:47 04:55 05:37 06:28 07:18 07:13 08:01
16:12 17:05 17:57 19:51 20:42 21:24 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:23 04:47 04:56 05:39 06:29 07:19 07:14 08:02
16:14 17:07 17:59 19:53 20:44 21:24 2127 20:44 19:37 18:28 16:25 15:54
10| 08:13 07:33 06:34 06:23 05:21 04:46 04:57 05:40 06:31 07:21 07:16 08:03
16:15 17:09 18:00 19:54 20:45 21:25 21:26 20:42 19:35 18:25 16:23 15:54
11 08:12 07:31 06:32 06:20 05:20 04:46 04:58 05:42 06:33 07:23 07:18 08:04
16:17 17:11 18:02 19:56 20:47 21:26 21:25 20:40 19:33 18:23 16:22 15:54
12 08:11 07:29 06:30 06:18 05:18 04:46 04:59 05:43 06:34 07:24 07:20 08:05
16:18 17:13 18:04 19:58 20:48 21:27 21:24 20:38 19:30 18:21 16:20 15:54
13 08:11 07:27 06:27 06:16 05:16 04:45 05:00 05:45 06:36 07:26 07:22 08:06
16:19 17:15 18:06 19:59 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:54
14 08:10 07:26 06:25 06:14 05:15 04:45 05:01 05:47 06:38 07:28 07:23 08:07
16:21 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:16 16:17 15:54
15| 08:09 07:24 06:23 06:11 05:13 04:45 05:02 05:48 06:39 07:30 07:25 08:08
16:23 17:18 18:09 20:03 20:53 21:29 21221 20:33 19:23 18:14 16:16 15:54
16 | 08:08 07:22 06:21 06:09 05:12 04:45 05:03 05:50 06:41 07:31 07:27 08:09
16:24 17:20 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:14 15:54
17| 08:07 07:20 06:18 06:07 05:10 04:45 05:05 05:52 06:42 07:33 07:29 08:10
16:26 17:22 18:13 20:06 20:56 21:30 21:19 20:28 19:19 18:10 16:13 15:54
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:06 05:53 06:44 07:35 07:30 08:11
16:27 17:24 18:15 20:08 20:58 21:30 21:18 20:26 19:16 18:08 16:12 15:54
19 | 08:05 07:16 06:14 06:03 05:07 04:45 05:07 05:55 06:46 07:37 07:32 08:11
16:29 17:26 18:16 20:10 20:59 21:30 21:17 20:24 19:14 18:05 16:10 15:55
20 | 08:04 07:14 06:11 06:01 05:06 04:45 05:09 05:56 06:47 07:38 07:34 08:12
16:31 17:28 18:18 20:11 21:01 21:31 21:16 20:22 19:12 18:03 16:09 15:55
21| 08:03 07:12 06:09 05:58 05:05 04:45 05:10 05:58 06:49 07:40 07:36 08:13
16:32 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:09 18:01 16:08 15:56
22| 08:02 07:09 06:07 05:56 05:03 04:45 05:11 06:00 06:51 07:42 07:37 08:13
16:34 17:31 18:22 20:15 21:04 21:31 21:13 20:18 19:07 17:59 16:07 15:56
23| 08:01 07:07 06:04 05:54 05:02 04:45 05:13 06:01 06:52 07:44 07:39 08:14
16:36 17:33 18:23 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:56
24| 08:00 07:05 06:02 05:52 05:01 04:46 05:14 06:03 06:54 07:46 07:41 08:14
16:38 17:35 18:25 20:18 21:06 21:31 21:11 20:14 19:02 17:55 16:05 15:57
25| 07:58 07:03 06:00 05:50 04:59 04:46 05:15 06:05 06:56 06:47 07:42 08:14
16:39 17:37 18:27 20:20 21:08 21:31 21:09 20:11 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:57 05:48 04:58 04:46 05:17 06:06 06:57 06:49 07:44 08:15
16:41 17:39 18:28 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:58
27| 07:56 06:59 05:55 05:46 04:57 04:47 05:18 06:08 06:59 06:51 07:45 08:15
16:43 17:41 18:30 20:23 21:10 21:31 21:06 20:07 18:55 16:49 16:02 15:59
28| 07:54 06:57 05:53 05:44 04:56 04:47 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:42 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:00

29| 07:53 06:50 05:42 04:55 04:48 05:21 06:11 07:02 06:55 07:48 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:00 16:01

30| 07:51 06:48 05:40 04:54 04:48 05:23 06:13 07:04 06:56 07:50 08:15

16:48 19:35 20:29 21:14 21:31 21:02 20:00 18:48 16:43 15:59 16:02

311 07:50 06:46 04:53 05:24 06:15 06:58 08:16

| 16:50 | 11937 | | 21:15 | |21:00 |[19:58 | |16:41 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 455 | 381 | 331 | 265 | 242
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 06.06.2025 09:38 / 29



CONSULTING ENGINEERS

II- 1
HH | KOTTER

Seite 61 von 70 zum Bericht R-2-2024-0214.03

Projekt: Lizenzierter Anwender:

R-2-2024-0214 KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA:WEA VB06 - ENERCON E-115 3000 115.7 |O0! NH: 149,0 m (Ges:206,9 m) (34)
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

|Januar |Februar |Mérz | April | Mai |Juni |Juli |August | bgOktober | bet L

1]08:16 07:48 06:54 06:43 05:38 04:52 04:49 05:26 06:16 07:06 07:00 07:51
16:04 16:52 17:44 19:39 20:30 21:17 21:31 20:58 19:56 18:46 16:39 15:58
2] 08:15 07:47 06:52 06:41 05:36 04:51 04:50 05:27 06:18 07:07 07:02 07:53
16:05 16:54 17:46 19:41 20:32 21:18 21:30 20:57 19:54 18:44 16:37 15:58
3]08:15 07:45 06:50 06:39 05:34 04:51 04:50 05:29 06:19 07:09 07:04 07:54
16:06 16:56 17:48 19:42 20:34 21:19 21:30 20:55 19:51 18:41 16:36 15:57
4| 08:15 07:44 06:48 06:36 05:32 04:50 04:51 05:31 06:21 07:11 07:05 07:56
16:07 16:58 17:50 19:44 20:35 21:20 21:30 20:53 19:49 18:39 16:34 15:57
5] 08:15 07:42 06:46 06:34 05:30 04:49 04:52 05:32 06:23 07:12 07:07 07:57
16:08 17:00 17:51 19:46 20:37 21221 21229 20:52 19:47 18:37 16:32 15:56
6] 08:14 07:40 06:43 06:32 05:29 04:48 04:53 05:34 06:24 07:14 07:09 07:58
16:10 17:01 17:53 19:47 20:39 21:22 21:29 20:50 19:44 18:34 16:30 15:56
7|08:14 07:38 06:41 06:30 05:27 04:48 04:54 05:35 06:26 07:16 07:11 08:00
16:11 17:03 17:55 19:49 20:40 21:23 21:28 20:48 19:42 18:32 16:28 15:55
8] 08:14 07:37 06:39 06:27 05:25 04:47 04:55 05:37 06:28 07:18 07:13 08:01
16:12 17:05 17:57 19:51 20:42 21:24 21:27 20:46 19:40 18:30 16:27 15:55
9]08:13 07:35 06:37 06:25 05:23 04:47 04:56 05:39 06:29 07:19 07:15 08:02
16:14 17:07 17:59 19:53 20:44 21:24 2127 20:44 19:37 18:28 16:25 15:54
10| 08:13 07:33 06:34 06:23 05:21 04:46 04:57 05:40 06:31 07:21 07:16 08:03
16:15 17:09 18:00 19:54 20:45 21:25 21:26 20:42 19:35 18:25 16:23 15:54
111 08:12 07:31 06:32 06:20 05:20 04:46 04:58 05:42 06:33 07:23 07:18 08:04
16:16 17:11 18:02 19:56 20:47 21:26 21:25 20:40 19:33 18:23 16:22 15:54
12 08:11 07:29 06:30 06:18 05:18 04:46 04:59 05:43 06:34 07:24 07:20 08:05
16:18 17:13 18:04 19:58 20:48 21:27 21:24 20:38 19:30 18:21 16:20 15:54
13 08:11 07:27 06:27 06:16 05:16 04:45 05:00 05:45 06:36 07:26 07:22 08:06
16:19 17:15 18:06 19:59 20:50 2127 21:23 20:37 19:28 18:19 16:19 15:54
14 08:10 07:26 06:25 06:14 05:15 04:45 05:01 05:47 06:38 07:28 07:23 08:07
16:21 17:17 18:08 20:01 20:52 21:28 21:22 20:35 19:26 18:16 16:17 15:54
15| 08:09 07:24 06:23 06:11 05:13 04:45 05:02 05:48 06:39 07:30 07:25 08:08
16:23 17:18 18:09 20:03 20:53 21:29 21221 20:33 19:23 18:14 16:16 15:54
16 | 08:08 07:22 06:21 06:09 05:12 04:45 05:03 05:50 06:41 07:31 07:27 08:09
16:24 17:20 18:11 20:05 20:55 21:29 21:20 20:31 19:21 18:12 16:14 15:54
17| 08:07 07:20 06:18 06:07 05:10 04:45 05:05 05:52 06:42 07:33 07:29 08:10
16:26 17:22 18:13 20:06 20:56 21:30 21:19 20:28 19:19 18:10 16:13 15:54
18| 08:06 07:18 06:16 06:05 05:09 04:45 05:06 05:53 06:44 07:35 07:30 08:11
16:27 17:24 18:15 20:08 20:58 21:30 21:18 20:26 19:16 18:08 16:12 15:54
19 | 08:05 07:16 06:14 06:03 05:07 04:45 05:07 05:55 06:46 07:37 07:32 08:11
16:29 17:26 18:16 20:10 20:59 21:30 21:17 20:24 19:14 18:05 16:10 15:55
20 | 08:04 07:14 06:11 06:01 05:06 04:45 05:09 05:56 06:47 07:38 07:34 08:12
16:31 17:28 18:18 20:11 21:01 21:31 21:16 20:22 19:12 18:03 16:09 15:55
21| 08:03 07:12 06:09 05:58 05:04 04:45 05:10 05:58 06:49 07:40 07:36 08:13
16:32 17:30 18:20 20:13 21:02 21:31 21:15 20:20 19:09 18:01 16:08 15:55
22| 08:02 07:09 06:07 05:56 05:03 04:45 05:11 06:00 06:51 07:42 07:37 08:13
16:34 17:31 18:22 20:15 21:04 21:31 21:13 20:18 19:07 17:59 16:07 15:56
23| 08:01 07:07 06:04 05:54 05:02 04:45 05:13 06:01 06:52 07:44 07:39 08:14
16:36 17:33 18:23 20:17 21:05 21:31 21:12 20:16 19:05 17:57 16:06 15:56
24| 08:00 07:05 06:02 05:52 05:01 04:46 05:14 06:03 06:54 07:46 07:41 08:14
16:38 17:35 18:25 20:18 21:06 21:31 21:11 20:14 19:02 17:55 16:05 15:57
25| 07:58 07:03 06:00 05:50 04:59 04:46 05:15 06:05 06:56 06:47 07:42 08:14
16:39 17:37 18:27 20:20 21:08 21:31 21:09 20:11 19:00 16:53 16:04 15:58
26 | 07:57 07:01 05:57 05:48 04:58 04:46 05:17 06:06 06:57 06:49 07:44 08:15
16:41 17:39 18:28 20:22 21:09 21:31 21:08 20:09 18:58 16:51 16:03 15:58
27| 07:56 06:59 05:55 05:46 04:57 04:47 05:18 06:08 06:59 06:51 07:45 08:15
16:43 17:41 18:30 20:23 21:10 21:31 21:06 20:07 18:55 16:49 16:02 15:59
28| 07:54 06:57 05:53 05:44 04:56 04:47 05:20 06:10 07:01 06:53 07:47 08:15
16:45 17:42 18:32 20:25 21:12 21:31 21:05 20:05 18:53 16:47 16:01 16:00

29| 07:53 06:50 05:42 04:55 04:48 05:21 06:11 07:02 06:55 07:48 08:15

16:47 19:34 20:27 21:13 21:31 21:03 20:03 18:51 16:45 16:00 16:01

30| 07:51 06:48 05:40 04:54 04:48 05:23 06:13 07:04 06:56 07:50 08:15

16:48 19:35 20:29 21:14 21:31 21:02 20:00 18:48 16:43 15:59 16:02

311 07:50 06:46 04:53 05:24 06:15 06:58 08:16

| 16:50 | 11937 | | 21:15 | |21:00 |[19:58 | |16:41 | | 16:03

Sonnenscheinstunden| 258 | 277 | 367 | 416 | 486 | 500 | 503 | 455 | 381 | 331 | 265 | 242
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in f Matrix wi ( it wie jahr):

Tagim Monat  Sonnenaufgang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM)  Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 06.06.2025 09:38 / 30



IKﬁTTER

CONSULTING ENGINEERS

Seite 62 von 70 zum Bericht R-2-2024-0214.03

Anlage F: SHADOW-Grafischer Kalender pro WEA der Gesamtbelastung mit Dar-
stellung der Beschattungszeiten je WEA an den Immissionsorten tber

das ganze Jahr



KOTTER

CONSULTING ENGINEERS

Seite 63 von 70 zum Bericht R-2-2024-0214.03

Projekt:

R-2-2024-0214

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

WEA 01: NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (29) WEA 02:

et

21:00 21:00
2000 3 2000
19:00 19:00
18:00 — o~ T 18:00
17:00 17:00
16:00 16:00
15:00 15:00

= 1400 = 1400
O 1300 2 1300
N 1200 N 1200
11:00 11:00
10:00 10:00
09:00 09:00
08:00 08:00
07:00 P~ i - 07:00
06:00 06:00
05:00 05:00

B B R R RS B o e e e e A

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

Monat

WEA 03: NORDEX N175/6.X 6800 175.0 ! NH: 179,0 m (Ges:266,5 m) (31) WEA 04:
21:00 — 21:00
2000 2000
19:00 19:00
18:00 ) T 18:00
17:00 17:00
16:00 16:00
15:00 15:00

= 1400 = 1400
3 1300 S 1300
12:00 12:00
11:00 11:00
10:00 10:00
09:00 09:00
08:00 08:00
07:00 i 07:00
06:00 — 06:00
Jan  Feb Mar Apr Ma Jun Ju  Aug Sep Ok Nov Dez Jan
Monat
WEA 05: NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (33) WEA 06:
1
21:00 21:00
20:00 + 2000
19:00 19:00
18:00 — == T 18:00
17:00 17:00
16:00 16:00
15:00 15:00
= 1400 = 14:00
D g D 43
13:00 13:00
N 1200 N 1200
11:00 11:00
10:00 10:00
09:00 09:00
08:00 08:00
07:00 P~ 1{ } 07:00
06:00 T i 06:00
05:00 T T 0500
Jan Feb Mar Apr Mai Jun Ju Aug Sep Ok Nov Dez Jan
Monat
Schattenrezeptoren

I sR-0u: SR-0L And. B9 2, Zossen

Lize_r:zierter Anwender:

KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

NORDEX N175/6.X 6800 175.0 ! NH: 179,0 m (Ges:266,5 m) (30)

Ii
=
] |
—-—
B
[~
Jan  Feb Ma Apr Mai Jun  Ju Aug Sep Ok Nov Dez Jan
Monat
NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (32)
fi
=
|
i
Jan  Feb Ma Apr Mai Jun  Ju  Aug Sep Ok Nov Dez Jan
Monat

- NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (34)

—
;i
7
] |
—
e
.
I
R R e o RN R s e e e ]
Jan Feb Mar Apr Mai Jun Ju Aug Sep Ok Nov Dez Jan
Monat

I sR-04: SR-04, BAM Testareal Wasserstoffsicherheit, Baruth/Mark

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

WiI'IdFRIJ.

06.06.2025 09:34 / 1



KOTTER

CONSULTING ENGINEERS

Seite 64 von 70 zum Bericht R-2-2024-0214.03

Projekt:
R-2-2024-0214

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

WEA 07: NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (35) WEA 08:

—

21:00 21:00
20:00 2000
19:00 19:00
18:00 = T 18:00
17:00 17:00
16:00 16:00
15:00 15:00

= 1400 = 1400

] » ] -

3 1300 8 1300
12:00 12:00
11:00 11:00
10:00 10:00
09:00 09:00
08:00 08:00
07:00 07:00
06:00 Ml — 06:00
L e R 0500

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

WEA 09: NORDEX N175/6.X 6800 175.0 ! NH: 179,0 m (Ges:266,5 m) (37) WEA 10:
21:00 21:00
20:00 3 2000
19:00 19:00
18:00 — o~ T 18:00
17:00 17:00
16:00 16:00
15:00 15:00

= 1400 = 1400

5} » ] ¥
13:00 13.00

N f200 N 200
11:00 11:00
10:00 10:00
09:00 09:00
08:00 08:00
07:00 Pl 07:00
06:00 06:00
05:00 — 05:00

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

WEA 11: NORDEX N175/6.X 6800 175.0 -I NH: 179,0 m (Ges:266,5 m) (39) WEA 12

Liza_r:zierter Anwender:

KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

NORDEX N175/6.X 6800 175.0 ! NH: 179,0 m (Ges:266,5 m) (36)

—

Feb M

s Apr Mai

K Nov Dez Jan

NORDEX N175/6.X 6800 175.0 1! NH: 179,0 m (Ges:266,5 m) (38)
i
=
|
i
Jan  Feb Mar Apr Mai Jun  Ju  Aug Sep OK Nov Dez Jan
Monat

: NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (40)

21:00 = 21:00 =
2000 5 2000 i
19:00 19:00
18:00 D T 18:00 o) T
17:00 17:00
16:00 16:00
15:00 15:00
A= 14:00 = 14:00
] . ] ¥
S 1300 g 1300
12:00 12:00
11:00 11:00
10:00 10:00
09:00 09:00
08:00 08:00
07:00 i 07:00 i
06:00 06:00
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
Monat Monat
Schattenrezeptoren
- SR-04: SR-04, BAM Testareal Wasserstoffsicherheit, Baruth/Mark
WindPRO 4.1.273 | EMD International A/S, Tel, +45 96 35 44 44, www.emd.dk, windpro@emd.dk 06.06.2025 09:34 / 2 WII'IdFRD.



KOTTER

CONSULTING ENGINEERS

Seite 65 von 70 zum Bericht R-2-2024-0214.03

Projekt:
R-2-2024-0214

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

WEA 13: NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (41) WEA 14:

—

21:00 21:00
20:00 5 2000
19:00 19:00
18:00 =l T 18:00
17:00 17:00
16:00 16:00
15:00 15:00

= 1400 = 1400

5} ¥ Q ¥

g 1300 S 1300
12:00 12:00
11:00 11:00
10:00 10:00
09:00 09:00
08:00 08:00
07:00 07:00
06:00 Ml — 06:00
B0 e e e e e e 0500

Jan  Feb Mar Apr Ma Jun Ju  Aug Sep Ok Nov Dez Jan
Monat

WEA 15: NORDEX N175/6.X 6800 175.0 1! NH: 179,0 m (Ges:266,5 m) (43) WEA 16:
21:00 — 21:00
2000 r 2000
19:00 19:00
18:00 =) T 18:00
17:00 17:00
16:00 16:00
15:00 15:00

= 1400 = 14:00

5} » ] ¥

3 1300 S 1300
12:00 12:00
11:00 11:00
10:00 10:00
09:00 09:00
08:00 08:00
07:00 i 07:00
06:00 — 06:00

Jan  Feb Mar Apr Ma Jun Ju  Aug Sep Ok Nov Dez Jan
Monat

WEA 17: NORDEX N175/6.X 6800 175.0 I-! NH: 179,0 m (Ges:266,5 m) (46) WEA 18:

1

21:00 21:00
20.00 7 20:00
19:00 19.00
18:00 D I 18:00
17:00 17:00
16:00 16:00
15:00 15:00

= 1400 = 14:00

S 1300 g 1300
12:00 12:00
11:00 11:00
10:00 10:00
09:00 09:00
08:00 08:00
07:00 i 07:00
06:00 06:00

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

windPRO 4.1.273 | EMD Intemational A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Liza_r:zierter Anwender:

KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:

06.06.2025 09:20/4.1.273

NORDEX N175/6.X 6800 175.0 ! NH: 179,0 m (Ges:266,5 m) (42)

—

Feb M

s Apr Mai

K Nov Dez Jan

NORDEX N175/6.X 6800 175.0 1! NH: 179,0 m (Ges:266,5 m) (45)
i
=
1
i
Jan  Feb Mar Apr Mai Jun  Ju  Aug Sep OK Nov Dez Jan
Monat

NORDEX N175/6.X 6800 175.0 ! NH: 179,0 m (Ges:266,5 m) (47)

—
i
-

|

i

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

Monat
06.06.2025 09:34/ 3 WindFRD.



KOTTER

CONSULTING ENGINEERS

Seite 66 von 70 zum Bericht R-2-2024-0214.03

Projekt:

R-2-2024-0214

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

WEA 19: NORDEX N175/6.X 6800 175.0 -! NH: 179,0 m (Ges:266,5 m) (48) WEA 20:

—

21:00 21:00
20:00 5 2000
19:00 19:00
18:00 =l T 18:00
17:00 17:00
16:00 16:00
15:00 15:00
= 1400 = 1400
O 1300 2 1300
N 200 N 1200
11:00 11:00
10:00 10:00
09:00 09:00
08:00 08:00
0700 07:00
06:00 i 06:00
¥ e X
B0 e e e e e e 0500
Jan  Feb Mar Apr Ma Jun Ju  Aug Sep Ok Nov Dez Jan
Monat
WEA 21: NORDEX N175/6.X 6800 175.0 1! NH: 179,0 m (Ges:266,5 m) (44) WEA 22:
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Lize_r:zierter Anwender:

KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Sporkmann / c.sporkmann@koetter-consulting.com
Berechnet:
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NORDEX N175/6.X 6800 175.0 ! NH: 179,0 m (Ges:266,5 m) (49)
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SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH

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

Sporkmann / c.sporkmann@koetter-consulting.com

Berechnet:

06.06.2025 09:20/4.1.273

WEA VB01: ENERCON E-115 3000 115.7 !O! NH: 149,0 m (Ges:206,9 m) (29 WEA VB02: ENERCON E-115 3000 115.7 |O! NH: 149,0 m (Ges:206,9 m) (30)
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206,9 m) (31 WEA VB04: ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (32)
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WEA VB05: ENERCON E-115 3000 115.7 IO NH: 149,0 m (Ges:206,9 m) (33 WEA VB06: ENERCON E-115 3000 115.7 IO NH: 149,0 m (Ges:206,9 m) (34)
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Anlage G: Bilder der untersuchten Immissionsorte



KOTTER

CONSULTING ENGINEERS



CONSULTING ENGINEERS

II- 1
HH | KOTTER

Bild 3: Schattenrezeptor SR-03

Windfarm-Information

Erzeugt von:
KOTTER Consulting Engineers GmbH
Bonifatiusstr. 400
DE-48432 Rheine

Exportiert von windPRO.
httpsy//www.windPRO.com

Bild 4: Schattenrezeptor SR-04



